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PART L
ORIGINAL COMMUNICATIONS.

ArT. I.—Contributions to the Military Medical Statistics of
the Bombay Presidency. By Jomx Kinnis, M.D., Deputy
Tospector-General of Her Majesty’s Hospitals.

Part 1L.—On the Health of the Queen’s Troops serving
in the Presidency of Bombay, from 1st April 1847 to
S1st March 1848. -

Opr the twelve months embraced by this contribution, I spent
only five in the Bombay Presidency ; and as my opportunities of

rsonal observation and inquiry when it was written, had not
extended beyond Bombay proper, Poona, and Kirkee, it is little
more than an analysis of the annual sick returns.

Stations and Movements.—The 10th Hussars have kept their
station at Kirkee, the right wing of the 8th (King's), and the
22 Foot at Poona, the 78th Highlanders at Belgaum, and the
Ist bestalion 60th Rifle Regiment at Kurrachee in Scinde, the
whole year. From April to October inclusive, the 86th Regi-
ment was divided betwixt Poona and Colaba. Early in Novem-
ber the right wing left Poona ; and eatly in December the left

YOL. LXXVI. No. 188, A



) Dr Kinnis's Military Medical Statistics of the

wing Colaba for Deesa, to relieve the 28th Regiment, which si-
maltaneously moved towards Bombay, and embarked for England
in Janaary, being previously reduced in strength, by the discharge
of volunteers for other corps, from 1125 to 660 men.

General Health of the Queen’s Troops in comparison with
Jormer years.—During the year ending 31st March 1848 of the
Queen’s troops, the
Average strength has been, ... ... 6604
Average daily sick, 522
Or 79 per thousand.
Total number admitted, e .. 11588
Or 1747 per thousand.
The deaths in hospital,
Or 22 per thousand of the strength,
and 12} per thousand of the admissions.
The number invalided, ... ... ... 160
Or 24} per thousand of the strength.

145

With exception of 1832, in which 74 men only died, from an
average force of 3670, that is 2045 per thousand, no year em-
braced by the records of my office has been so propitious to the
health and life of Queen’s troops, serving in this l?residency, as
the last. Since the 21st December 1825, the date at which these
records commencel: the average annual strength has been 4427.
Average daily sick, ... ... 886,or 87
Average aonual admissions,...9180, or 2073}})" 1“0(;0 &f the
Average annual deaths, ... 288,or 64 sirength.

and 30°8 per 1000 of the admissions.
Average annual number invalided, 135, or 30} per 1000 of the
strength.

In four out of these twenty-two years the mortality exceeded
one-tenth of the strength, being

In 1825, 805 from 2973, or 1026 per 1000.
» 1839-40, 843 , 3413, ,, 1005 ,, ,,
” 184'2"43’ 733 ”» 6858} ”» 106+9 ” ”»
» 1844-45, 797 , 6354, ,, 1097 ,

In 184647, the mortality was nol quite so high as in any of the
four years referred to, being 659 from an average strength of 6740,
or 97'8 per 1000.

Comparative Health of Different Corps.—The comEamtive
sickliness and mortality of different regiments during the past
year are shown in this table :—
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10th
Hussars.| 80 | 28d. | 28th.| 60th.| 78th.| 86th,

Average annual strength, 649 (1019| 958 (1021 951 1112 893

Remained sick Ist Ap. 1847, 52 | 124| 72| 56| 45| 138] 52
Average daily sick, ... ..... 63 | 106/ 78| 61| 45| 118 56
Being per lOOOof th
strength, ............ 97 | 104] 81| 60| 47| 102| 63
Sick ldmlued, ............... 1592 |[2121]1935 | 124711361984 | 1583
Being per 1000 of the|
strength, ............ 2961 |2081 (2020 | 1221 | 1194|1784 1772
Deaths, ....cccouvvnrriunniinens 17 13| 23| 17| 23| 18| 39
Being per 1000 of the
strength, ....... ..... 254 | 127| 24|167| 242] 11-7| 437
” o of the
sdmissions,..... ...... 111 611119/ 136! 20! 66( 246
Discharged, .......... ..... 1502 (2150|1841 (127310661988 1528
[nvalided, ......... ..cooeeenns 16 18| 42| 18| 271 84| 16

Bein, 1000 of the|
‘P“ ............ 25 13| 44| 18| 28] 31| 8

848, ..... ceerernreenreen 49 69} 101| ... 65| 87| 52

It hence appears that in different corps the average daily sick

varied from . 47 t0 104)
Total annual admnwons, 1194 ,, 2361 ( per 1000 of the
Total deaths, . 11°7,, 437 strength.
Number invalided, . 13, 44

And that in order of Sickliness. In order of mortality.
The 10th Hussars are 1st. soe 86th Regiment, 1st.
sy 8th Foot, . 2d. 10th Hussars, . 2d.
» 22d . 3d. 60th Rifles, . 8d
s T8th . 4th. 22d Foot, . 4th.
» 86th . 5th. .. 28th ,, . . bth.
» 28th . 6th. .... 8th ,, . . 6th.
», 60th Tth. 78th ,, . . Tth

In addition to 145 deaths in hospital 12 casualties occurred,
5 by drowning, 2 by suicide, 1 .by ruptured blood-vessel, 2 by
apoplexy ; agg of 2 men found dead the cause was unknown.

* The total of these corps was 6603 ; in addition there was one man of the 17th
Regiment of foot at the Queen's Depdt, Colaba,
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The following table has been constructed for the more precise
calculation of the

Comparative Salubrity of dffierent Stations.

By this table it appears that of every thousand men serving in

Were admitted Died.
The Command, «.cecvecierencaninnen.. 1747 22
Presidency Division or Colaba,... 1764 e 54
8th Regiment, ...cceeuniranennns 15626 ... 10
98th ;) eeeeervreseseeens 1449 ... 23
86th v eeeseenceneeane 1996 84
Poona divisiony.eceeeieeeecncaneas 2112 . 19

Kirkee, 10th Hussars, ............ 2342 vee 2%



Bombay Presidency.— April 1847 to March 1848. 5

Admitted. Died..

Poona station, .cocveeeriacarcnrenes 2041 17-2
8th Regiment, ........ ceveeennee 2136 12
22 ,, cceveeneneee cesees 1999 e 233

S 86th ,, Be] ............ h 1837 e 132

outhern division, um, 78t .

Regiment, ........ ga .......... 1770 .. 118
Northern division, Deesa, ..... . 1284 209
28th Regiment, ........... e 1170 148
BOth 3 eeererererenen 1670 ... 42
86th, En route to Deesa, ... 1495, ... 97
Scinde, Kurrachee, 60th ditto,...... ;.. 1195 235

The most remarkable results of these comparisons are that the
left wing of the 86th Regiment lost at Colaba six and a half
times as many men, in proportion to the strength, as its own right
wing at Poona, or the 78th Highlanders at Belgaum ; while the
8th and 86th together at Poona lost little more than one-half
the proportion lost by the 22d at the same station, or by the
10th Hussars at Kirkee.

Colaba and Poona, on the Health of H. M. 86th Regiment.—
Having called for separate monthly returns of the two wings of
Her hgajesty’s 86th Regiment, from 1st April to 31st December
1847, I received with them from Dr Thom, surgeon of the regi-
ment, the folowing observations. .

¢ The accompanying returns present a very clear proof of the
effects of the climate of Bombay and Poona on European soldiers,
after having been debilitated by three years’ service in Scinde,
the longest period that any corps has yet remained in that un-
healthy and treacherous region.

*The constitutions of the men of both wings were nearly alike ;
both had been subject to the long march of one thousand miles to
Bahawulpore, and tried, by a residence in tents, on an arid and
scorching plain, near Kurrachee, during the hottest months of the
year ; and all more or less undermined by the deleterious effects
of tbe atmosphere, which spread a deadly pestilence, in the form
of cholera, over the cantonments, and in & few days carried off
about 240 of the regiment, leaving nearly 200 convalescents in
the ranks, who, although escaping from the direct effects of the
appalling malady, yet had been so seriously shattered, as to leave
them prone to an attack of other diseases, especially those that
prevail at Bombay.

“ The regiment had scarcely recovered from the terrible visi-
tation of cholera in June and July 1886, when it was ordered
down from Kurrachee, and the largest body left to do duty in
Bombay, where it remained from February to December 1847.

* The great disproportion between the admissions and deaths
in the wings at Poona and Bombay, cannot in any way be ac-
counted for, except by the effects of the climate and duties of the
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latter on weakly men. If there can be any difference traced be-
tween the state of the health of the two bodies, on their leaving
Scinde, it was decidedly in favour of that left in Bombay, in as
much as it consisted of the centre companies, which suffered least
from cholera. The grenadiers and light company lost nearly twice
as many men from ciroelem as those of the centre companies, and
were subsequently much more sickly, but were sent to Poona.

"% It is equally remarkable, that last year both Poona and
Bombay were unusually healthy, and free from those epidemics
that occasionally visit that part of India with fatal sweeps, and, in
Etrticulat, rendyer the latter place so injurious to the health of

uropean soldiers. It is sais that the opportunities for drinking
are more numerous at Bombay than Poona. This 1 question
very much, as the open cantonment of the latter is much more
surrounded by places where intoxicating liquors can be procured
than the island of Colaba, communicating with the fort of Bombay
by a narrow causeway. The duties of Bombay are no doubt very
severe, and must have told seriously on the broken constitutions
of our men just arrived from Scinde. This would appear to be
confirmed by the fact of the principal mortality in the wing arisin
from organic disease, only four out of twenty-five having di
from fever, while more than two-thirds of the fatal cases occurred
from affections of the abdominal viscera,—a class of ailments alike
numerous and formidable in Scinde, which had chiefly prevailed
in the regiment for the previous twelve months.

¢ The following abstract affords a parallel and comprehensive
view of the more important groups o(P diseases, and their propor-
tional mortality in the two wings of the regiment at Poona and
Bombay.

StaTION. WiING AT BoMBAY. WING AT PooNa.
Strength. 450. 401
] ]
3| ME EY | | HE =g
= g3 g I = g g 8 2
2 T o o . < 2 []
. 35 |BRE.PE |3 w2858
Diseases. §§ A "6"’8"5'3 §£ g -.sgg-.é.g
3 g L= R
2 2838 B8 | 1B5L5ES
222822 3 £88e<S
Febrile Diseases,| 286 | 4| 635 14 | 101 {...| 250
Head do..... 11 3 24 | 272 1 |.. 2 .ee
Thoracie do..... 26 |1 57 38 82 |1 79 | 31
Abdominal do... | 135 |17 300 | 126 120 | 2 299 16
Other do... | 247 |...| 548 ... 218 |...| 543 | ...
Total,..... | 705 |25| 1166 35 472 [ 8| 1179 9
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¢ The preceding abstract does not exactly show the full extent
of the dieparity between the diseases and deaths of the two wings;
for of three deaths at Poona, one was that of & sergeant sent up from
Bombay, in the last stage of hepatic disease, with three large ab-
scesses in the liver, and who died within a fortnight after his arrival
at Poons. Properly speaking, this ought to be deducted from the
Poona return, and added to the column of deaths, which are attri-
butable to Bombay. Besides these, two men, belonging to the
wing, that was at Bombay, died of hepatic and pulmonic dis-
eases within three or four days after their junction with the
other half of the regiment at Deesa; and these two cases ought
virtually to be included under the head of deaths caused by mala-
dies contracted at Bombay; but as those causualties did not actually
happen before the junction of the two wings, they have not been
entered in the accompanying returns.

¢ The cases would stand thus,—28 deaths at Bombay in 450,
and 2 at Poona in 401, or in the ratio of 62 per 1000 at the
former, and 5 per 1000 at the latter. This is, indeed, a very
striking, almost fearful disproportion between the effects at Bom-
bey and Poona; but I have no hesitation in saying that the fa~
tality which occurred at Bombay was very much to be attributed
to the previous effects of residence in Scinde, leaving the seeds of
disease, in a latent state, ready to be called into dangerous activity
by the climate of Colaba, or, on the other hand, to be eradicated by
the fine bracing air of Poona. Had another body of men, from a
more salubrious locality than Scinde, been in Bombay during the
last unusually healthy year, the probability is, that, instead of
losing upwards of six per cent. in nine months, they would have
lost only three or four.

¢ It is remarkable that the number of admissions in the two
wings is by no means so unequal as might be expected, and the
difference chiefly consists in 185 cases of fever more at Bombay
than at Poona ; yet, from this class of ailments, the mortality is
trifling, indeed extraordinarily so, considering the climate.

“« It is to ailments of the abdominal viscera that the principal
mortality is traceable, and of the whole 28 deaths occurring in
the wing at Bombay, 19 are referable to those diseases. Now,
it is a singular fact, that the rates of admissions from these are
exactly alike in both wings, being 300 per thousand at Bombay,
and 299 at Poona. Here, however, the comparison ends; for,
in the rates of death to admissions, it is 126 per thousand at the
one, and only 16 per thousand at the other, even as the table
stands ; and, as I have explained, that one of the hepatic cases
at Poona belongs to Bombay ; another, since dead, is to be added ;
it leaves the true state to be 140 per thousand at Bombay,.and 8
per thousand at Poona. It is chiefly on this circumstance that [
found my opinion, that both wings of the regiment were highly
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predisposed to affections of the abdominal viscers, fromjtheir ser-
vices and sufferings in Scinde ; but that, although numerically alike
in both bodies, they acquired at Bombay an intensityjthat led to the
fatal results before us. The detail of these diseases is_as follows.

At Bombay. At Poona.
Abdominal Diseases. Admitted. Died. Admitted. Died.
Peritonitis and gastritis, .................. 4
Hepatitis acuta et chronica, ............. 21 5 21 2
Diarrheea, .c.cceveeerececricrereianisinnionns see 55
Dysenteria acuta et chronica,............ 36 8 . 12
Cz:leem, eetecerraseettntettesrcnssesarenaresas 7 2 2
golica, ................................... 248 211)
8 7. WS ceserrenece veeee 42 2
ERIROTTBOw, 1rrroeeereesseeeeree : ..
Total, 135 17 120 2
By preceding explanation ought to be ... 19 1

¢ The numbers of bowel complaints are nearly the same in the
aggregate ; but, instead of 36 attacks in the form of acute dysen-
tery at Bombay, only 12 occurred at Poona, while 55 cases of
diartheea took place at the latter. Strange to say not a single
case is recorded as having been admitted at the former ; but, in
lieu thereof, 28admissions of colica, and an increase of dyspep-
tic cases, restore the numerical balance.”

Comparative prevalence and fatality of different classes of
diseases.—Of 11,688 admissions in the whole command were
returned under

Per 1000 of Per 1000 of
the whole the whole
admissions. Died. deaths.
Fevers, wucccovicrieiranencnicacencnnsns 3066 1. e. 263 30 207
Eruptive fevers, ........cc.ccoceeenen 12 1 .
Lungs, ......ocee0t 541 47 19 131
. . Liver, ....ccccue.. 463 40 26 179
Diseases of the S‘;“;ﬁ"’h“" } 1880 168 49 338
) Brain, ............ 92 71 n 76
Dropsies, ...ccceee eeiirnrnnnnns 7 6 1 7
Rheumatisms, ......cc.ccoeveeeeeneeee 780 68
Venereal diseases, ....... P 2360 204 2 132
Ulcers and abscesses, ...ceevevu..... 745 65
Wounds and injuries, ............ .. 598 52 1 7
Punishment, «...covvveeennrnnnenn e 3 26
Morbi oculorum, ....... . 854 307
Morbi cutis, ....... 53 45 .
Other diseases, ... 584 56 6 41

Total, 11538 145
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Of the fevers, 1543 were admiited and 8 died under intermittent.

195 . 14 remittent.
1328 13 ..« ' continued.
Total, 3066 30

Prevalence and fatality of fever at different stations.—Of the
30 fatal cases from this class of diseases,

Annual Being per 1000 of

average Admissions to Deaths to
Admissions. strength. annual strength. admissions.

5 occurred in 380 from 586 at Colaba, 648 13

4 - 260 ... 644 ,, Kirkee, 404 15

9 .. 1517 ...2091,, Poona, 724 6

1 oo 173 ... 1101 ,, Belgaum, 157 6

8 . 496 ...1246 ,, Deesa, 301 18

3 240 ... 936 ,, Kurrachee, 256 12}
30 3066 6604 464 978

By this calculation it appears that among every thousand men
throughout the command, 464 cases of fever occurred during the
year ; and that of every thousand cases of fever, 9:78 died, while
at different stations the proportion attacked varied from 157 to
724 per thousand of the strength, and the deaths from 6 to 16
per thousand of the admissions; that fevers were least fatal at
Poona and Belgaum, and at Belgaum least prevalent also; but
at Poona more prevalent than at any other station.

Fever in Her Majesty’s 22d Regiment.—1044 cases occurred
in the 22d Regiment at Poona, being nearly one-tbird of the
whole, and in the proportion of 1184 per thousand of the strength
of the corps, while only 5 or 4*79 per thousand of the number
attacked died. During a portion of the preceding year, the 22d
Regiment had suffered severely from fever at Colaba and Bom-
bay, the total number of cases treated having been 2549. A
large proportion of the men who continue to suffer from periodi-
cal fever have enlarged livers or spleens, and are subject to re-
lapses from slight causes. Of the five fatal cases, however, two
were in recruits, 18 or 19 years old, who had been respectively
6 weeks and 4 months only in the command. The subjects of
the other three were from 23 to 24 years old, and had served
here betwixt 18 months and 4 years. In one of them the liver,
:gleen, and mesenteric glands were found enlarged ; one lobe of

e left lung hepatized, and the cacum the seat of a few ulcerated
spots. Another had been previously in hospital on account of
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fever and bowel complaint, and was re-admitted six days after
his discharge, with low typhoid symptoms, which carried him off
in four days more.

Remittent Fever in Her Majesty's 8th Regiment.—OF three fatal
cases returned under remittent fever in the 8th Regiment, two
were admitted on the 10th, and the third on the 12th February,
all from the same barrack-room ; and this room exposed to the
emnanations from a neighbouring latrine, to which Dr Tice attri-
butes the fatal attack. Only one other fatal case of fever oc-
t_:urrﬁd in that corps at Poona, and one at Colaba, making five
m a . '

Of the remaining fatal cases of fever at Colaba, four in num-
ber, one occurred in the 28th, and three in the 86th Regiment.

Of eight fatal cases of fever referred to Deesa, six belonged to
the 28th and two to the 86th Regiment; but two of the former
and one of the latter occurred en route to and from Bombay.

Eruptive Fevers.—Under eruptive fevers have been incladed
two cases of small-pox, one in the 8th Regiment at Poona, and
another in the 60th Rifles at Kurrachee ; both of which terminated
favourably, though a married woman of the 8th Regiment, in
whom it assumed a confluent form, fell a victim to the disease.
This woman had been vaccinated, and retained the mark on her
arm. Dr Tice has since vaccinated a great number of his men,
and nine cases returned under vaccinia were the first taken into
hospital for that purpose. A single case of varicella appears in
the 86th return, and occurred in the right wing at Poona.

Stomach and Bowel Camplaints.—'fo diseases of the stomach
and bowels are referable 1850 admissions and 49 deaths. Of

these cases
From an Being per 1000
average Of admissions Deaths to
strength, to strength.  admissions.

238 occurred and 11 died at Colaba, 586 898 472
354 . 4 .. Kirkee, 64 530 118
579 . 14 ... Poona, 2091 272 24-2
250 v 8 Belgaum, 1101 227 2277

© 267 8 ... Deesa, 1246 214 112
197 9 Kurrachee, 936 210 res
1880 49 in the command, 6604 286 26

Bowel complaints, therefore, varied in prevalence at different
stations, from 210 per thousand, or less than one-fourth ef the
strength in Scinde, to 550 per thousand, or above one-half of the
strength at Kirkee. The proportion of fatal cases was highest at
Colaba, being 472 per thousand of the admissions, and nearly as
high, 7. e. 45°7 at Kurrachee, while at Deesa it was so low as 112,
and at Kirkee as 113 per thousand.
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‘The specific diseases referred to this class are of
Peritonitis, . . 5 admissions 1 death.

G‘Stritis, . . ) . 7 ” oce 'Y
Enuﬁﬁ‘, . . . . 6 ”» l ”»
Hematemesis, . . . 3 » ee 3
Dysenteria acuta, . . 309 29 o,
Dysenteria chronica, . . " 10

Dilnbm, . . . 868 9 5 ”
Cholera, . . . . 20 . 2 ,
Dyspepsia, . . . . 271, vee
Colica, . . . . 230 » e
prﬁl), . . . 68 ”» ] ”»

Total, 1880 49

Internal Strangulation of Intestines causing Futal Enteritis in
Three Cases.—Three varieties or modes of internal strangulation,
causing obstruction of the bowels, inflammation, and death, bave
been exemplified in different corps during the year.

A fatal case of peritonitis occurred at Poona in a man of the
86th Regiment, who had been for several years exceedingly subject
to cholers, colic, and pain of the bowels. The symptoms were
very acute, and, in spite of active treatment, the disease rapidly
terminated in gangrene. On inspection after death the descend-
ing colon was found to be bound down, in an unnatural position,
to the ceecum, by old adhesions betwixt them, and the omentum
to present an almost insurmountable obstruction to the passage of
flatus or freces. The large intestines were greatly distended by gas,
“ which, in connection with the adhesions, had caused twistings
and duplications that acted as complete obstructions, and the
more insuperable had become the barriers to the escape of air.
The result was, that the whole of the ascending, and a portion of
the transverse colon, were found to be in a state of sphacelus.”

Total obstruction of the intestines occurred, from intus-suscep-
tion, in another case, which has been returned under obstipatio,
by Dr Tice of the 8th Regiment. On opening the body, feetid
gas issued from the abdomen, the small intestines were much dis-
tended, the colon presented several sphacelated spots, and, on its
lumbar aspect, a perforation was found, through which had been ef-
fused into the peritoneal cavity about two ounces of a brownish oily
fluid, the materials of an enema injected the day before. Invagina-
tion of the ileum into the czecum had taken place, terminating in a
pyriform tumour the size of a hen’s egg, so firmly bound down by
adhesionsgas to be unsusceptible of reduction, and the passage
through the strangulated part was altogether obliterated.

The third case occurred in a man of the 22d Regiment, 24
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years of age, who was admitted for enteritis on the 14th, and died
on the 16th May. The ileum was found highly inflamed and
strangulated by a band of peritoneum.

Dysentery at Different Stations and in Different Corps.— Of
403 cases admitted for dysentery, acute and chronic, 89 or 92 per
thousand died.

Of 22 admitted at Kirkee the 10th Hussars lost 4

« 37 « Poona * 8th Foot L |

{3 66 « 13 {3 22(1 {3 3 10

(11 ]1 (3 [ [ 86“1 6 U ces

“ 10 ¢ Colaba ¢ 8th ¢ “ ..

[ 15 [ [{3 [13 %th [ (3 .
« 36 13 3 [ 86th « I3
“ 12 ¢ “ ¢ Queen’s Depdt «
«“ 75 “  Belgaum ¢ 78th Foot
« 54 “ Deesa * 28th * “ ...
3 19 [N < {3 86‘h 3 73 1
«“ 46 ¢  Kurrachee ¥ 60th ¢ “ 9

403 Total, . 39

-

v =002

It hence appears that dysentery was most fatal in the 86th at
Colaba, the 10th Hussars at Kirkee, and the 22d Foot at Poona.
Yet, as Dr Currie of the 22d remarks, ¢ the number of deaths in
that corps from dysentery is very small this year compared with the
preceding, which amounted to 45. In the end of 1846 and begin-
ning of 1847 the regiment suffered very seriously from bowel com-
plaints, consequent upon the fever, which prevailed so extensively
at Colaba ; and, probably, some of the casualties from dysentery,
during the past year, may be ascribed to the same cause.” Two
of the fatal cases were complicated with hepatic abscess. One
fatal case of diarrhcea, among 99 treated in the 22d Regiment,
died also in consequence of hepatic abscess. .

Diarrheea.—Eight hundred and sixty-eight cases and five
deaths are returned under diarrhea. Three of the deaths oc-
curred in the 78th Highlanders at Belgaum out of 88 admitted ;
one in the 86th at Colaba out of 47 ; and one, as just remarked,
combined with hepatic abscess, out of 66 in the 22d. In some
of the cases in the 86th Regiment the disease approached the form
of mild cholera, being attended by abdominal spasms, vomiting,
as well as purging, and by dejections of a whitish milky colour.
In all, exhibiting this last sign, calomel and opium were given,
with the cffect of at once arresting the bad symptoms, and bring-
ing on a mild reactive stage. The fatal case referred to this
head in the 86th occurred in a recruit, who arrived at Deesa from |
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Bombay in a moribund state, from continued looseness, with
swelled abdomen, anasarca, constant cough, and partial palsy of
side; hectic fever and diarrheea soon carried him off On
inspection after death, the heart was thin and soft, the lungs
slightly cedematous. There was some effusion into the right cavity
‘of the chest and abdomen, and numerous ulcers along the whole
course of the small and large intestines.

Colica in 10th Hussars.—Mr Ross observes, that many of the
cases returned under colic in the 10th Hussars might have been
referred to bilious cholera, but that he avoided the name as tend-
ing to create alarm. These were generally subdued by a dose of
mercurial pill and opium, followed by an aperient of jalap, rhu-
barb, magnesia, and ginger.

Cholera.—Of the twenty cases returned under cholera morbus
and cholera spasmodica, seven occurred in the 86th wing at Colaba,
and comprised only two fatal cases; three occurred in the same
corps at other stations ; three in the 78th at Belgaum ; and one in
the Queen’s Depot, Colaba ; two in the 28th Regiment, two in the
22d ; and one respectively in the 10th Hussars, and eighth wing
at Poona.

Hepatic Diseases.—Under hepatic diseases are to be noticed
463 admissions, and twenty-six deaths, comprising 239 cases of
acute, 168 of chronic hepatitis (thirteen of each proved fatal) ;
and fifty-six of icterus.

All the fatal cases terminated in suppuration; several of the
abscesses were opened by the trocar, and several had made for
themselves passages through the diaphmgm into the chest or
lungs, but without apparent influence in arresting or retarding the
fatal termination.

Part 1I1.—On the Health of the Queen’s Troops, serving
in the Presidency of Bombay, from lst April 1848 to
31st March 1849.

Rations and Diet.—The soldier’s daily ration in this command
consists of one pound of bread, one pound of beef or mutton,
four ounces of rice, one and a-half ounce of sugar, and five-sevenths
of an ounce of tea, for which the stoppage from his pay is two annas
eleven pies. He is supplied in addition, by private contract,
with a supper meal of a quarter of a pound of bread and lalf a
pound of meat. The commissariat rations are generally good
and wholesome, though at Deesa the meat, more particularly the
beef, is lean, lank,and bony. The mutton cannot be called good,
but is better than the beef, and supplied there four days in the
week. As some compensation at that station, butter and milk
happen to be plentiful and cheap. Here, and at Kurrachee,
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the supply of vegetables is scanty and inadequate in the dry
season.

Duty and Emphzmmt.—The duties are generally light, ex-
cepting perbaps at Colaba, where the wing of a regiment, 500
strong, furnishes daily guards, amounting to 85 non-commissioned
officers and men, of whom 41 have to march from Colaba to
Bombay Fort and back. The additional duties at this station
are two commanding officers’ parades, and about five adjutants’
drills a week. At Deesa, on the contrary, men are required to
mount guard only once in ten days.

Internal Economy.—Every possible attention appears to be
paid, throughout the command, to the comfort and welfare of the
men, who are generally well conducted; yet intemperance is still
greatly too prevalent among them. The ordinary punishments
are instruction drill, heavy marching order drill, and confinement
in the dry room, guard room, or solitary cclls. There were eleven
cases of corporal punishment during the year, three in the 22d,
three in the 60th, four in the 78th, and one in the 86th ; none
either in the 10th Hussars or 8th Regiment ; yet, in this last corps,
no fewer than 25 cases of delirium tremens occurred, and eight
only in all the other corps together; one in the 8th out of 33
cases in all terminated fatally. The canteens are supplied with
good English draft porter, by the commissariat department, at cost
price, and every inducement held out to the men to drink this liquor
or beer in preference to spirits. Every soldier, unfortunately,
is still allowed to drink if he choose three drams, equal to one-
fourth of a bottle of spiritsa day. By the judicious recommenda-
tion of Dr Thom, the men of the 86th Regiment, who indulge in
the mid-day dram, have that allowance, diluted with two-thirds of
water, served out to them in their barrack room, and thereby
escape the danger of walking to the canteen under a burning sun.
In every corps is a library of well selected books, to which the
men subscribe from two to four annas a month ; their out of door
amusements being cricket, long balls, quoits, &c.

Average Strength, Changes of Station, and Comparative Health
of Different Corps.—The command has enjoyed a happy im-
munity from epidemic or pestilential sickness, and the Queen’s
troops excellent health, during the two last, as compared with
Krevious, years. In that ending 31st March 1848, the deaths in

ospital were 145, from an average strength of 6604 non-commis-
sioned officers and men, i. e. two and one-fifth per cent. This year,
ending 81st March 1849, the deaths have been four more for
every thousand men, that is 165 from an average strength of
6295, or two and six-tenths per cent ; while during the 21 years,
ending 31st March 1847, the average annual strength was 4826,
and the average annual mortality 288, or 6:67 per cent.
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The 10th Hussars were stationed at Kirkee, the 78th High-
landers at Belgaum, and the 86th Regiment at Deesa the whole
year; the 22d Regiment and right wing of the 8th at Poona, the
left wing of the 8th at Colaba, and the 60th at Kurrachee, the
first six months. On the 29th September the left wing of the
8th embarked for Kurrachee, and was detached to Hydrabad on
the 12th February. The left wing of the 22d marched from
Poona for Colaba on the 2d October, embarked for Kurrachee
on the 24th January, and the right wing proceeded from Poona
to replace it at Colaba. The 60th Rifle iment marched from
Kurrachee, on the 6th October, to the bank of the Indus, and
embarked at Tatta five days later, encamped at Roree until the
26th November, and proceeded thence to Mooltan and Peshawur.

The comparative health of different regiments is here shown.

Sickliness Mortality
The 10th Hussars was 1st, The 22d Regiment was 1st,
» 8th Regiment,, 2d, » 60th » 24,
» 22d » » 8d, » B8th » » 8d,
» 18h  ,, ,, 4th, » 86th , - ,, 4th,
» 86th ,, ,, bth, , T8th » Oth,
sy 60th ,, ,, 6th. y» 10th Hussars ,, 6th.

10th Hussars.—The mortality of the 10th Hussars has been
always small in proportion to its sick. It has been stationed at
Kirkee since September 1846, the month after its arrival in the
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command. Betwixt August 1846 and September 1847, it lost
thirteen men, three of them from cholera during, and on the con-
clusion of, its march from Panwell. It lost seventeen the second
year, ending March 1848, and only nine last year; yet, while
the admissions for the whole command are 175 per cent. of the
strength, the admissions for the 10th Hussars are 224.

8th Regiment.—The Eighth Regiment, too, arrived in August
1846, and reached Poona on the 3d September. The left wing
was sent to Colaba in February 1848, and to Kurrachee on the
29th September ; the right wing being also moved to the same
station from Poona after two years’ service there. Exposed hitherto
to no epidemic or pestilential sickness, though the left wing suf-
fered, as all corps suffer at Colaba, the men of the 8th have
sounder constitutions, and less predisposition to disease than any
other Queen’s troops in the command. KFrom August 1846 to
March 1847 this corps lost fifteen men ; next year, ending March
1818, only thirteen ; and last year twenty-nine, eight of them in
the left wing at Colaba.

22d Regiment.—The 22d Regiment, on the other hand, du-
.ring seven years’ residence in this Presidency, has been much ex-
posed to vicissitudes of climate and hard field service in Scinde
and in the Deccan, bringing in their train frequent and formidable
visitations of fever, bowel complaints, hepatitis, and cholera mor-
bus, and entailing, on a large rtoportion of the men, impaired
health, or predisposition to febrile and visceral disease.

60th Regiment.—The 60th Rifle Regiment was stationed at
Poona, from its first arrival in October 1845 to 29th January 1846,
and was then moved to Kurrachee. After two years and eight
months’ residence there, it went on service to Moultan and the
Punjaub on the 6th October last, and remained quartered for the
monsoon at Peshawur. From October 1845 to March 1846
the deaths were nine in this corps, and from 1st April to 5th
June, nine more. On the 6th June a fatal case of cholera occur-
red ; on the 15th, seventeen more, and three of apoplexy; on the
16th, 17th, and from the 17th to the 20th, four to eight daily,
all fatal. There were four also on the 23d, three on the 26th,
and one on the 27th. Of 112 fatal cases in the 60th Regiment
that year, the first of its service in the Presidency, sixty-eight from
cholera and six from apoplexy occurred betwixt the 6th and 27th
of June. Last year, ending in March, the mortality of the corps
was twenty-two in hospital. This year it is thirty-two in hospital,
ten in action, and two accidental ;—forty-four in all.

78th Regiment.—The 78th and 86th Regiments arrived from
England in August 1842. ‘The first was sent to Pooua for
twelve months, and then to Kurrachee. There, in the quarter end-
ing December 1843, it lost forty-three men, chiefly from fever
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and dysentery. In the third quarter of 1844, the regiment,
divided betwixt Sukkir and Hydrabad, on the Indus, lost 231
men,—141 from remittent fever, the remainder from bowel com-
plaints chiefly. In the last quarter of 1845, the 78th had been
removed to Bombay, and lost 276 men, the predominant cause
being, not fever, as in the third quarter, but acute and chronic
dysentery, to which 244 of the deaths were referred, and six more
to diarrehea, leaving only sixteen for all other diseases. The
regiment has been stationed at Belgaum since December 1847,
and has there enjoyed excellent health.
861k Regiment.—On its arrival in August 1846, the 86th Re-

giment was divided betwixt Fort George’s barracks in Bombay
and Colaba; of seventy-nine fatal cases in the Fort George
wing in August and September, seventy; of eleven in the Co-
laba wing, five were referred to cholera. We find the regiment
at Belgaum, by the end of the next quarter, with sixteen deaths
there, and four at Colaba for the three months. It enjoyed good
health at Belgaum (o the beginning of 1844, when it was moved
to Kurrachee and Hydrabad, and during its first quarter there
lost forty-five men, in thirteen of whom death was ascribed to
coup de soleil, and in five to apoplexy. The regiment continued
in Scinde till December 1846, and in May encountered a terrific
ouslaught of epidemic cholera, which, betwixt 14th May and 30th
June, carried off 235 soldiers of that corps, being within seven of
the number of deaths for the whole quarter. The 86th was
brought to Poona in January 1847, its left wing sent to Colaba
on the 1st April, and the whole corps to Deesa in December.
The regiment has been very healthy since its return from Kurra-
chee, with exception of the left wing at Colaba, which then lost
in 1847-48, twenty-three men, while the right at Poona lost
three only,

~ Here aro the relative proportions of admissions and deaths for
every month and quarter of the year.

1‘5 Monthly Rate per 1000
5] to total to total
8 Months. Admitted. Died. Admissions. Deaths.
S (April, 823 18 74 78
J May, 781 7 (4! 42
1st § June, 981 17 89 108
| Total, 2585 37 284 224
(July 1250 17 114 103
August, 978 15 89 91
2d { September, 852 13 17 78
| Total, 3080 45 280 272
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Monthly Rates per 1000
to the whole  to the whole
g Montbs, Admissions. Died. Admissions. Deaths.
4 [ October, 868 12 78 3
November, 975 11 89 67
December, 901 17 82 108
Total, 2744 40 249 242
r January, 716 12 65 73
February, 867 13 79 78
March, 1014 18 92 109
-Total, 2597 43 286 261
Total, 11,006 165
Monthly Average, 917 13}
In Sickliness then In Mortality
July stands 1st. March 1st.
March 2d. June
June July } 2d
August } 3d. December
November August 8d.
December 4th. April
~ February 5th. September > 4th.
October 6th. February
September  ~ 7th. January bth
April 8th. October :
May 9th. November  6th.
January 10th. May 7th.

Classes of Diseases.—Of 11,006 admissions in the whole com-
mand were returned under,

Per 1000 of And Per 1000 of

the whole D' d. the whole

Admissions. Deaths.
Fevers, . 2664 1. e. 242 29i.e.176
Eruptive Fevers, . 10 1 6

Stomach and bowels 2054 189 74 448
Diseases | Liver, . . 541 49 25 151
of the ) Lungs, 606 55 15 91

Brain, . 104 9 vl 42

Dropsies, . 3 27 2 12
Rheumatic aﬂ'ectlons, . 736 67 3 18
Venereal diseases, . 2020 183 2 12
Abscess and ulcem, . 786 71 0 0
Wounds and injuries, . 688 63 1 6
Punishment, . . 11 1 0 0
Morbi oculorum, . . 24 25 0 0
»  cutis, . . 3l 28 0 0
Other diseases, . . 579 53 6 36
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From this table it appears that fevers have been less—stomach
and bowel complaiots and diseases of the lungs more prevalent
and more fatal.— Hepatitis more prevalent but less fatal than the
same classes of diseases last year.

Fevers.—Of the fevers,

730 were admitted, and 1 died under Intermittent,
159 8 Remittent,
1771 18 Continued,
2 2 Typhus,
2 » Ephemera.
2664 29

Of the fatal cases, three occurred in the 10th Hussars, eight in
the 8th, seven in the 22d, seven in the 60th, and four in the
86th Regiment.

Intermittent.—Of 730 cases of ague, 498 were referred to the
quotidian, 232 to the tertian type, one case only terminated
fatally in the 60th Rifles at Kurrachee, being complicated with
abscess of the liver. That corps admitted there, from April to
September, 85, and in the field from October to March, 155
cases. After being encamped about ten days at Roree, inter-
mittent fever attacked the battalion like an epidemic. Sixty-
eight cases occurred in November, the greater number within a few
days, with five cases of remittent, and nineteen of common con=~
tinued fever, but none fatal. Almost all the intermittents were
severe, with much headach, often persisting through the intervals
of the paroxysms. Bleeding by means of leeches applied to the
temples was followed by great relief; and purgatives, sometimes
aleo antimonials, were given before the administration of quinine.
A moderate allowance of wine assisted much the convalescence.
But what contributed most to the recovery was the removal
of the patients from Roree across the river to Sukkur, and the
shelter of a good roof in a large airy bungalow there. The
men at once expressed the relief they felt from the change.
Intermittents continued to recur on the march, and a few cases
had to be sent to Kurrachee from Mooltan after its capture. In
a few men of the 22d Regiment intermittents were complicated
with affections of the liver and spleen, increasing their obstinacy,
and causing relapses. This disease is not considered endemic at
Belgaum, the cases that occurred there being relapses of attacks,
first experienced in Scinde and Colaba. .

Remittent.—Of 159 adimissions for remittent fever, two oc-
curred in the 8th Regiment left wing, one fatal; 117 in the 60th,
five fatal ; 31 in the 78th ; and 115, twelve fatal, in the 86th.

60th on Field Service.—Several of the cases in the 60th were
very severe, and required to be left behind at Roree. The five
fatal cases all occurred on the campaign; the first terminated the
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night before reaching Sukkur, after six days’ illness, the skin hav-
ing become intensely yellow the two last days. Two of the fatal
cases were ascribed to fatigue and exposure to the sun, in the pur-
suit of the Seikh army, after the battle of Gujerat. The necessity
of carrying on these poor men, in the heat of the day, rendered
treatment of no avail. In the 4th case, which occurred on the
banks of the Jhelum, to fever of three days’ duration were added,
first pneumonia, then peritonitis. The fifth and last patient was
admitted, in camp at Jumrood, on the 30th March, and appeared
next morning to be doing well, but died suddenly the same after-
noon. No post mortem examination of any of these cases could
be made.

"78th, Belgaum.—Thirty-one cases of remittent fever occurred
in the 78th at Belgaum, chiefly in June and the beginning of
July, October, and the beginning of November. The attacked
were generally young men, exposing themselves to the sun ; the
early symptoms, headach, nauses, anorexia, and sensation of burn-
ing heat of skin. After admission the headach increased, chiefly
in front, with pain in the eyes, slightly jaundiced conjunctiva,
nausea, sometimes vomiting, a yellow loaded tongue, dry hot
skin, urgent thirst, and oppressed pulse, seldom above 78 in
number. Three severe cases required general bleeding. In all
the others the urgent symptoms disappeared, in two or three
days, under the use of an emetic on admission; leeches, purga-
tives, and the infusion of chiretta during convalescence, which
was in all very rapid. '

Continued.—Under continued fever are returned 1771 admis-
sions and 18 deaths; but a more accurate diagnosis would have
placed many of these under other heads, since the dissection
reports of the fatal cases show that, in different cases, were found
hepatic abscess, ulceration of mucous membranes, abscess in the
brain, tumour under the same organ, tubercles in the lungs, and -
similar lesions. Dr Thom gives the name of typhus to two fatal
cases.

Prevalence and fatality of Fever at different stations.
The Admissions Deaths Admissions Deaths to

strength for from to strength admissions
During the yesr was Fevers, Fevers. per 1000,
At Colaba, . 599 361 7 603 19
» Poona, . . 1108 750 5 676 67
» Kirkee, . 690. 279 3 400 1l
» Belgaum, . 1098 190 0 173 0
» . 114} 47 4 413 Rb
» Kurrachee, . 1098 335 4 305 12
» Hydrahad, 66 46 1 696 22
» Field service, . 494 227 [} 456 22
» whole command, 6295 2661 29 423 11
Of the cases at Colaba were
Duty-men, . 514 819 7 621 22
Invalids, . 85 42 0 494 0
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CoFe'er:l have been in the whole 1000

mmand, 25) - Belgaum, . 16) per

Colabs, . 45 e r 1000 Deegs;:, . l4}more pre-

Kirkee, . 94 h“tpre"' Kurrachee, 49 ) valent

Poona, . 48] '°"

than last year. And at

Kirkee, . 4) per 1000 { Command, 1-22

Belgaum, . 6 { less fatal, | Colaba, . G}more fatal.
. 75(butin the| Poons, . 4

Kurrachee, 8+4 | whole

Small-pox.—Under eruptive fevers appear 10 admissions for
small-pox, 4 in the 60th Rifles (besides one remaining at the
beginning of the year), 2 at Kurrachee and 2 in the field; 1 at
Belgaum ; 1 in the 22d at,Poona; and 1 at Deesa. The fatal
case occurred in the 60th in a man who had never been vaccinated,
and had escaped observation, when he was brought back after de-
sertion, as well as on the inspection of the corps, on embarkation
for this command. A second case in the 60th was severe, though
not fatal. The rest, in this and other corps, were modified and
mild, all the men bearing marks of vaccination.

Diseases of the Stomach and Bowels.—T'o diseases of the
stomach and bowels have been referred 2054 admissions and 74
deaths.

Of these diseases

Admissions Deaths to

The to admissions,
:::ngtb Admissions. Deaths. WIOOO.
At Colaba, . 599 230 18 aof" 78
» Poona, . 1109 855 12 320 84
» Kirkee, . 690 382 2 481 6
» Belgaum, . 1098 254 11 231 48
» . 14l 321 12 281 87
» Kurrachee, . 1098 426 i3 388 81
» Hydrabad, . 66 39 0 590 0
» Field service, 494 97 5 196 52
» Command . 6295 2054 2 826 31
Of the 509 at Colaba were
Duty-men, . bl4 190 12 969 63
Iovalids, . . 85 40 6 471 150

At Kirkee the Eroportion of admissions is 69, at Colaba 14
per 1000 smaller than last year; at every other station, except-~
ing only Kurrachee for deaths, the proportion of admissions, as
well as deaths, is greater, being an increase in the

® In these returns, copled from the official in Bombay, 74 in some, 78 in others,

;nginn as the number of cases fatal from bowel complaints, I bave adopted
4.
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Admissions. Deaths.
Command of . . 41 5
Colaba, . . . 14 308
Poona, . . . 43 98 { per 1000 of
Belgaum, . . . 4 1 ( the strength.
Deesa, . . . 67 2:8
Kurrachee, 73

And a decrease at Kurrachee of deaths only 14-7.

Stomach and Bewel Complaints compared with Fevers.—The
comparative prevalence and mortality of fevers and bowel complaints
at different stations, for the period embraced by the sick returns
may be thus shown.

Fevers. Bowel Complaints.
. Order of Order of
Stations. prevalence. Mortality. prevalence. Mortality.

Colaba, . 3 3 1
Poona, T, 2 6 4 5
Kirkee, . 6 4 1 7
Belgaum, 8 8 6 3
Deesa, 5 5 5 4
Kurrachee, 7 7 2 8
Hydrabad, 1. 2 8 8
Field service, . 4 1 7 2

It appears thus that fevers have been less prevalent and less
fatal at Belgaum, more -prevalent at Hydrabad, and more fatal
on field service than in any other parts of the command; that
bowel complaints have been most prevalent at Kirkee, most fatal
at Colaba ; and least prevalent, as well as lcast fatal, at Hydrabad.

Specific Stomach and Bowel Complaints.—To stomach and
bowel complaints have been referred

Admitted. Died.

Peritonitis, . . . 6 3
Gastritis, . . . 4
Enteritis, . . . 6
Dyspepsia, . . . 339
Acute dysentery, . . . 529 47
Chronic ,, . . . 149 19
Diarrheea, . . . 955 5
Cholera morbus, . . 7
Constipation, . . . 95
Colic, . . . . 163

Total, 20564 74

Poritonitis.—Of the three fatal cases of peritonitis, two oc-
curred in the 22d Regiment at Bombay and Kurrachee, and one
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in the 8th, also at Kurrachee ; the three of recovery at Belgaum
and Deesa.

Dysentery in different Corps.—Of 678 cases of dysenteg,
acute and chronic, 66, or nearly one-tenth, terminated fatally. Of
that number -

The 10th Hussars admitted 76 and lost 3
s»»  8th Regiment ,, 152 ,, 4

» 22d » 192 ,, 27
» 60th » 110 ,, 14
”» 78"11 » 9 65 9 10
.» 86th » ” % 8
———— ’ S—

Total, 611 66

The mortality has thus varied in different corps from one in
seven and six and a-half of the admissions in the 22d and '78th,
to one in 38 in the 8th Regiment.

8th Regiment.—During the first eight months of its Indian
service, ending 31st March 1847, fifteen cases of dysentery oc-
curred, and two died, in the 8th. The second year, 50 occurred,
and one died ; this, the third year, 155 occurred, and four died,—
two at head quarters, two in the left wing, Colaba.

22d Regiment, Colaba.—This disease was extremely prevalent
and fatal in the left wing of the 22d Regiment at Colaba, from
October to the end of January ; and in that short interval, out of
56 admitted, eleven men died.

78¢h, Belgaum.—At Belgaum, 49 men were the subjects of 77
attacks,—46 acute, 31 chronic. Twelve of the acute cases took

lace in June, eight in August, 24, or more than one-half, in
Rlay, June, and July.

86th, Deesa.—At Deesa the disease was most prevalent in
September, October, and November, a period of the year when,
at that station, the ground and atmosphere are humid, and the
nights begin to be sharp and keenly cold, and the surface of the
body, after being heated and relaxed during the day, is suddenly
exposed to cold winds at night. Of 84 admitted at Deesa, eight
died,—four being old soldiers who had come out with the regi-
ment in 1842, four recruits of last year. The first were all chronic
cases ; and in three of them large abscesses were found in the right
lobe of the liver ; in the fourth, this organ was softened, friable,
and of a nutmeg colour. In the four recruits, again, the disease
was acute; only one had slight signs of heﬁatic disease ; the lini;f
membrane of the large intestines was highly injected, thicken
friable, and marked by patches of abrasion, with an inflamed ap~

nce of the Peyerian glands ; while in the old soldier it was
thick like felt, less vascular, interspersed with old, circular, deep-
seated ulcers, and the glands of Peyer were round and tumid, but
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bardly red. Two only of 27 fatal cases in the 224 Regiment
occurred in recruits. Ulceration of the large intestines was found
in all; and in four this was combined with hepatic abscess.

60th, Kurrachee and the Field—Last year, at Kurrachee, the
60th had 176 cases of dysentery and diarrhcea, ten of them fatal.
This year, six months in Kurrachee, and six in the field, they
had 228, and fourteen fatal. But of the deaths, three only oc-
curred in the field, and two of these were attacked at Sukkur,
‘where they had been left behind with fever, leaving only one fatal
case in the field, in 8 man otherwise diseased and hectic. Six of
the fatal cases were complicated with hepatic abscess. From the
paucity of fevers, pulmonic and bowel complaints, in the 60th
during the second half of the year, Dr Boyes considers the active
duties of field service to have exerted a prophylactic irfluence
against these diseases, :

78th, Belgaum.—Seven fatal cases from dysentery, one return-
ed under diarrheea occurred at Belgaum in June, four in July,
Scptember, November, and March. In three, hepatic abscess
was found on dissection, in one tubercles, in one inflammation,
and in two enlargement of the liver, leaving two only without
complication.

Diarrhea in the 22d.—Diarthcea like dysentery was most
prevalent in the south-west monsoon, from June to October. In
g fatal case returned under rheumatism in the 22d Regiment,
chronic diarrhcea, which the patient had concealed, appeared to
bave been the cause of death. The spleen was found much en-
larged, the coats of the large intestines thickened, and internally
granular.

86th, at Deesa.—The worst cases of diarrheea, and three-
fourths of the whole admissions at Decesa, occurred betwixt June
and November. The four fatal cases in the 86th were connected
with hepatic disease, and two with a scorbutic diathesis. In one
were found patches of congested vessels in the mucous membrane
of the jejunum, and small points of ulceration in the caecum and
colon ; in another, ecchymosed spots in the small, and ulcerated
spots in the large, intestines, with one on the peritoneal covering
of the rectum ; in a third, purplish spots on the convolutions of
the ileum, much resembling the ecchymosed patches that appear
on the legs of scorbutic patients. There was effusion of serum tinged
‘with blood in the right side of the chest ; and in the last, as well
as this case, the blood was watery from deficiency of fibrine.
In the fourth fatal case, the mucous lining of the stomach and
duodenum was thickened and vascular, with abraded and ecchy-
mosed patches. The large intestines were also thickened, and
studded internally, with similar patches and ulcerations. The kid-
‘neys were large, pale, soft, and flabby, presenting the appearance
of Bright's disease.
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Haematemesis.—Hematemesis was brought on by a soldier of
the 86th Regiment swallowing an execrable compound, sold in
the Deesa Bazaar by the name of Eau-de-Cologne. A bottle of
this, purchased for four annas (sixpence), had been divided into
four fiery drafis, and swallowed, diluted with water. He was
brought to hospital, sallow, bloated, and vomiting up grumous
blood. The Tinctura Muriatis Ferri was exhibited, and he reco-
vered.

Cholera.—Seven admissions for cholera appear in the returns,
three at Colaba, one Poona, one Belgaum, and two Deesa; but
there have been no deaths from that disease during the year.

Hepatitis in Different Corps.
To Acute Hepatitis are referred, 253 admissions. 12 deaths.
,» Chronic ... .. .. 248 ee 13
., lcterus ... .. .. 40
Total, 541 25 ...

Of these occurred in the

10th Hussars, . . 65 admissions, 2 deaths.
sth Foot, . . 116 . e 3 coe

22d ... . . 120 e * 5

60th ... . . 71 5

78th ... . . 75 2

86th ... . 84 9 ...

10th Hussars.—In almost all the fatal cases were found hepatic
abscesses. The two in the 10th Hussars had been opened by in-
cision before death; but in both other abscesses existed beyond
reach of the knife. .

86th.—In a case in the 86th, fluctuation was perceptible in the
right hypochondrium ; but the abscess being deep-seated, and
the man in a sinking state from diarrheea, no attempt was made
to empty it. A man of the Horse Artillery, with a large abscess
projecting under the right false ribs, was sent to the 86th hospital,
and about two pints of pus taken off by a trocar; but the
sudden removal of the support given to the circulation by the
contents of the absccss was too much for him, snd he died. A
small portion only of the left lobe had been left to perform the
function of the whole organ.

8th.~—Three fatal cases, or one 1 to 39 of the admissions oc-
curred in the 8th Regiment. One of them had been treated for
dysentery in January 1848, and for fever in January and Febru-
ary 1849. During convalescence from the last attack, he was
seized with rigors and signs of hepatic inflammation, and died in
sixteen days. Three pints of purulent matter were found within
five lines of the surface of the liver, and cicatriccs and irregularities
of surface, from former ulceration, in the stomach and large in-
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testines. In the 22d Regiment, the preceding year, there were
only 47 cases of hepatitis, and one fatal. This year there are
114 and five fatal.
88 cases and 4 deaths at Colaba.
53 ... 1 .. Poona
14 .. .. .. Kurmachee.
Queen’s Dep6t.

In all the fatal cases, excepting one, abscess of the liver was
found : in that case the gland was enlarged, and the large intes-
tines extensively ulcerated. Together with hepatic abscess, in
another case was found aneurism of the aorta which had not been
suspected during life. The 60th had last year 108, and this year
only 71 admissions, but five deaths.

36 occurred and 3 died at Kurrachee.
1 » 0 , Head Quarters.
9 2 , Invalid Depét.
None that could be considered severe came under treatment in
the field till towards the end of the campaign.

78th.—At Belgaum, 49 individuals have been the subjects of
hepatitis ; of these, 18 occurred in 700 men who had been about
three years in India, 31 in about 450 men of Tonger residence.
The two men who died, and one officer of the 78th, had hepatic
abscess, which in one of the men had pointed on the back, been
opened by incision a fortnight before death, and large quantities
of matter discharged. In the other fatal case large quantities of |
grumous blood had passed before death from an abscess in the
liver, and the large intestines are described as gangrenous.

86¢th.—The disease was unusually severe in the 86th Regiment,
and the cause of very nearly one-third of the mortality. Of 94
admissions, including six of icterus, nine died, seven with
and two without hepatic abscess.  In this, too, as in other
corgs, many attacks of dysentery and diarrhea were complicated
with liver diseases. Four of diarrhoea had deep-seated abscess,
and four mere enlargement, schirrous hardening or nutmeg dis-
coloration of that gland. The passive formation of matter in the
centre of the liver without much pain was the usual character of .
the disease in the hot and humid months of the monsoon ; while
the acute attacks, attended by febrile excitement and pain in the
side, were peculiar to the months of January and February, when
the air was cold and dry, and sharp east winds prevailed. The
abscesses were generally confined to the right lobe,and in two-thirds
of the cases were pointing through the diaphragm towards the
lungs, in which direction one had actually burst, partly into the
thoracic cavity, partly into the lungs. In two instances the ab-
scesses were pointing through the concave surface of the liver to-
wards the abdominal cavity, and one appears to have just given
way behind the pyloric extremity of the stomach.
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In one case the abscess burst into the pericardiom. The man
in whom this termination took place had been several years in
India, and bad undergone several attacks of hepatitis. In thelast
of these he was suddenly seized with diarrhcea, prostration of
strength, and occasional fits of dyspncea; at one time he gas
for breath, and the next visit was comparatively free from suffer-
ing. He complained, however, of pain in the cardiac region, and
the functions of the heart were disturbed. After being quiet in
bed he sat up, and in an instant dropped back dead.

The pericardium was found to be enormously distended with
greyish purulent matter tinged with blood, which, as;often as it
was removed from the pericardial sac, was replaced by a fresh gush
from an opening through the diaphragm, of a large abscess, con-
taining a pint of pus in the right lobe of the liver, which communi-
cated with the pericardium by a passage through the mediastinum,
large enough to admit the finger. The heart was covered with
flakes of coagulable lymph.

Lungs.—To diseases of the langs are referred 0.—

Admissions. - Deaths.
Pnenmonia, ... 33 38
Pleuritis, cee 11 »
Bronchitis, ... 16 ”
Hamoptysis, ... e 11 1
Phthisis pulm.,... 11 9
Acute catarrh, 408 1
Chronic, 98 1
Asthma, S ”

Dyspncea, 10 ”

Total, 601° ... 15
In different Corps.— Of these numbers were in the

Admissions. Deaths.

10th Hussars, ee 118 1
Sth Regiment, s 173 8
224 ” 40 1
60tk ,, . 124 2
78th 38 3
86th 113 1
606 16

~ Catarrh.—Catarrhal complaints were chiefly prevalent in the
colder months of the year. Of 94 admissions at Deesa, 63 oc-
curred in December and January, and only two in April and
May; the first the coldest, and the second the hottest months
there. Rheumatic pains were a common concomitant, and the

® Five admissions have been inadvertently left out of this return, the numbez
being 606, as stated under the admissions in different corps,
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mucous membranes of the alimentary canal sometimes participated
in the irritation of the air passages.

Preumonia, 8th.—The fatal cases of pneumonis, three in num-
ber, all occurred in the 8th Regiment, in men whose constitutions
had been impaired by other diseases. In addition to grey hepati-
zation of their substance lymph, effused on the pleurs, was found
in one, with traces of previous inflammation in the liver; and in
another numerous small abscesses, with one large cavity and crude
tubercles in the lungs,

Phthisis Pulmonalis.—Eleven admissions only and nine deaths
are referred to phthisis pulmonalis. Four of the fatal cases occurred
in the 8th Regiment, two in the 78th, one in the 10th Hussars,
60th, and 86th, respectively. During the last three years of the
8th Regiment’s home service, thirteen casualties are returned un-
der phthisis from an average strength little above 800. In the
same period of Indian service the deaths from tubercles amount
to nine, while the average strength is 1100. Two remained at
the beginning of this year in the 8th Regiment, and four were ad-
mitted ; of these four died in hospital, one in quarters, and
one was invalided. In four the disease appeared due to heredi-
tary predisposition. In one case the mesenteric glands were en-
larged, and the seat of small semitransparent tubercles ; and there
were several well-defined ulcers in the small intestines.

60th.—The pulmonic complaints in the 60th were few and of
little importance ; one man died of heamoptysis, one of phthisis,
the former combined with delirium tremens. A fatal case returned
under hydrothorax more properly belonged to phthisis. Sefenty-
five cases of catarrh occurred, the first six months at Kurrachee,
40 the second six in the field.

Brain and Nervous System.—To diseases of the brain, or ra-
ther nervous system, have been referred,—

Admissions. Deaths.

Phrenitis, 4 1
Cephalalgia, ... e 11 0
Apoplexy, -+ ... 7 3
Paralysis, .. 12 . 1
Epilepsia, . 18 1
Amentia, .. 15 0
Manis, 2 0
Delirium tremens, .. 33 1
Vertigo, ven . 2 0

Total, 104 7

) Delf'rium Tremens.—Of 33 admissions for delirium tremens,
nineteen, or above one-half, occurred in the 8th Regiment; but
these were confined to a few individuals, the victims of habitual
drunkenness. The fatsl case occurred at Colaba, in a coloure
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sergeant of superior attainments, who could not give up the de-
structive babit, though he had been previously three times under
treatment for the disease. - The fourth attack terminated fatally
with an epileptic fit, four days after his admission. This is the
only fatal case out of 33 attacked in the command.

Tetanus.—In the same corps at Colaba occurred a fatal case
of tetanus. The patient, 23 years old, when admitted, 27th July,
had laboured some days under severe neuralgic pains of the left
eye, with dimness of vision, the lower jaw was firmly closed on the
night, but allowed a teaspoon to pass on the left side, towards which
the lips were drawn ; there was partial ptosis of the eyelid, stiff-
ness of the sternomastoid, and puffiness of the left masseter muscle,
but no loss of sensation. He had received no injury, and could
assign no cause. Leeches, cupping, calomel, opium, and various
other remedies produced temporary relief only, and he died after
several attacks of convulsions on the 11th August. The brain
was found congested ; there were patches of soft lymph on the
hemispheres ; three drachms of reddish serum were contained
within the vertebral cavity, and vascularity and lymph were ob-
served within the vertebral cavity on the spinal cord.

Apaplery.—OFf six cases of apoplexy three terminated fatally,
in the 22d, 78th, and 86th Regiments. In the first of these the
man went to bed in perfect health; and awoke at two in the morn-
ing, complaining of pain in his throat. At daylight he was
found to be insensible, and taken to hospital, where he died in an
hour. Slight congestion of its vessels was the only morbid ap-
pearance detected by a careful inspection of the brain.

78th Regiment.—The 78th case océurred in a man 26 years
old, previously in good health, who came into hospital on the 3d
May, with severe headach, of some days’ duration, heat of skin
and foul tongue. The headach continued, and a month after
admission it was observed that he had slight ptosis of the left
upper eyelid, contraction of the left pupil, while the right was
ntter dilated. On the 12th June he was seized in hospital with
coma, from which he could be temporarily roused, but quickly
relapsed ; pupils greatly dilated and sluggish ; breathing laborious,
incontinence of urine; and apparently Eain on pressure over the
whole abdomen, more particularly in the right hypochondrium;
partial paralysis of lower limbs; pulse weak and sluggish ; tongue
slightly furred. After leeches, a blister and purgatives had been
exhibited, he was quite sensible. On the 14th, he had a return
of ull the symptoms, though less severe. On the 16th, with par-
tial paralysis of the lower limbs, his mental faculties were clear,
and he was able to sit up in bed. After the application of a blis-
ter to the sacrum, involuntary starting of both legs came on, yet
he improved to the 21st, when he had another apoplectic seizure,
and died on the 23d. The dura mater was found thickened, and



30 Dr Kinnis's Military Medical Statustics of the

firmly adherent to the right parietal bone, the brain congested
with fluid in the lateral ventricle, base, and spinal canal, the right
thalamus opticus, and corpora striata much softened, the left being
healthy, adhesion of the pleura to the lungs, which were otherwise
healthy, and of the pericardium to the heart, the ventricles en-
Jarged, but valves sound. ‘The third case occurred in an Irish
recruit, who was admitted at Deesa, with head symptoms, at first
resembling those of the prevalent fever, but suddenly terminating
in serous effusion. The brain was found congested and softened,
with two ounces of fluid in the lateral ventricles and base.

86th Regiment.—~The following interesting case of recovery
from coup-de-soleil occurred at Deesa in a man who had been
treated for delirium tremens, two years previously. He had been at
morning parade, and was brought to hospital about 11 a.x., on
the 20th March, in a state of perfect insensibility, with his eyes
open, fixed, and insensible to light, and the pupils not contracted ;
the breathing stertorous, with low moaning ; the left pulse thready,
sometimes scarcely preceptible; the right slow and smali; face
pale ; head hot, with occasional convulsive shivering of the muscles
of the arms and legs. He was placed under a punkah, his head
covered with spirituous lotions. Under the punkah, the thermome-
ter fell to 64" from 98° in the shade. Two drops of croton oil
and a turpentine enema were exhibited. At one p.M., the pulse
became quicker, signs of returning consciousness could be traced,
his face was pale, and his head, from the continued evaporation,
felt as if it had been covered with ice. At two p.M., the sterto-
rous breathing had ceased, and, on being spoken to loudly, he
moved his eyes in a vacant manner towards the bystanders.
Soon after, he turned on bhis side, and fell into a kind of half-
sleep. From this time he daily recovered.*

Rheumatic Complaints.—To rheumatic complaints are referred
725 admissions and three deaths.

Acute rheumatism, . 243
Chronic, 459
Lumbago, 21 -
Odoﬂ(«a gia, Y oo oee 2

Rheumatism is often of syphilitic origin, and renders many men
inefficient. At Belgaum, 161 cases, being 73 fewer than last
year, occurred in 92 men, 69 of them relapses; 108 were consi-
dered of venereal origin.

22d Regiment—Of three fatal cases, one occurred in the 22d
Regiment, two in the 78th. The cause of death in the first was
chronic diarrhcea, which the patient had concealed when under treat-
ment for syphilitic rheumatism, until within a few days of his death.
Both the cases in the 78th occurred at the invalid depét. One of

® See the sequel of this case, under Paralysis in Part iv.
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them had been treated for primary venereal symptoms without mer-
cury, followed by extensive suppuration in left groin,and rheumatic
pains, which wore out his strength. The other had been invalided
from his corps, not for this disease, but for chronic dyscntery,
with enlarged liver and painful distension of the abdomen.

Venereal Discases.— Venereal diseases are a sore evil in this
presidency. They furnish above one-sixth of the whole admis-
sions, swell the sick list, deprive the ranks of able-bodied men,
and ruin the constitutions of many, rendering them unfit for
service.

To this class are referred
Primary Ulcers, . 694
Bubo, simple and syphilitic, 500
Phimosis and Paraphimosis, . 7
Gonorrheea, . . 409
Hernia humoralis, . . 188
Strictura, . . 10
Secondary syphilis, . . . 209
Cachexia sypgiloidea, . © 3

Total, 2020

Strictura, 60th.—One case of strictura and one of cachezia sy-
philoidea terminated fatally.

The case of stricture occurred in the 60th Regiment on the
line of march in pursuit of the enemy to the Jhelum. The
man, though suffering for several years from bad stricture of the
urethra, had not complained of it since 1844, when on detach-
ment in Ireland he had retention of urine, which was relieved b
the introduction of a very small catheter. On the 26th March
last he was again attacked with total retention,—no catheter in
camp, the smallest to be procured being No. 6, would pass,
Fomcntations, purgatives, enemata, antispasmodics, and opiates
failed in producing any flow of urine until late in the evening,
when, after repeated doses of morphia, it began to dribble, and
several times he voided it in the quantity of a tablespoonful with
considerable relief. His stomach was then emptied by an emetic,
and full vomiting encoursged by warm water, after which he
passed a little more urine and felt much easier. He was left
with directions to have a few more doses of morphine at intervals,
until the urine should flow more freely, or he should fall asleep.
He slept from 2 p.M. to 5. He then awoke, got up, and passed
about a pint of urine; spoke cheerfully to the men about him,
and lay down again. On visiting him about an hour and a half
afterwards, Dr Boyes found him comatose, and, fearing it might
be the effect of opiates, though they had not been repeated, the
stomach was washed out by the pump, and stimulants introduced.
The skin continued warm, and the pulse of great strength ; but
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when the tents were struck for the day’s march, he died, while
being placed in a dooly.

The fatal case returned under cachezia syphiloidea occurred in
the 78th Regiment in a scrofulous subject, who laboured also
under dysentery and diseased liver.

Syphilis Primary—Of 216 cases of primary syphilis in the
78th Regiment, 68 were treated by mercury and local applica-
tions, and 17 cases of secondary disease followed ; while in 148
treated by local applications only, 27 secondary diseascs or rheu-
matism followed ; 78 individuals, furnish 123 cases of secondary
syphilis, 103 additional cases under rheumatism had a syphilitic
origin, many of them being relapses. In whatever way the pri-
mary symptoms may be treated, secondary constitutional symp-
toms, as paias of the large joints, tibial periostitis, and cutane-
ous eruptions, are very numerous ; secondary syphilitic ulcers of
the skin have been less frequent. Ulcers of the palate and ton-
sils occasional ; ulceration and desquamation of the bones of the
nose in one instance. Of 42 cases of ophthalmia treated in the
78th, 11 were of syphilitic iritis. Sixteen men of that corps were
invalided for secondary syphilis.

* Ulcers and Abscesses, Wounds and Injuries—Under ulcers,
phlegmon, paronychia, and fistula, have been returned 786 ; and
under wounds and injuries, 588 cases; comprising 24 gunshot
wounds in the 60th Regiment, though the returns gave 34 from
the re-admissions of ten men at Kurrachee; 23 occurred at
Mooltan, and one at Goojerat; twenty were gunshot wounds,
eighteen of the limbs, one of the pelvis, one of the face, four
contused wounds. Few of them were of much importance.

Punishment.—Eleven men, that is, less than 2 per 1000 of the
strength, have been subjected to corporal punishment during the
year. .

Ophithalmia and Cutaneous Diseases.—F or ophthalmic diseases
the admissions have been 274, and for cutaneous 72, including 41
of scabies in one corps.

Other Diseases.—Under other diseases are placed of

Admissions. Deaths,
Cynanche tonsillaris, 90
’» parotideea, ... 1
. trachealis, ... 2
 Morbi cordis et palpitatio, 61
Hamorrhois, ... 70 cee
Splenitis, oo e 66 cor 1
Otitis, 44 .
Scrophula, v 44
Scorbutus, 82 2
Erysipelas, oor  uee 11 1

Dracunculus, ver e 15 e e
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Admissions. Deaths.
Vermes, 14
Dysuria, 12
Verruce, e vee 12
Nephritis, 7
Neuralgia, e e 7
Dyseccea, e e 7 .
Morbus coxe, ... 4
Hydrocele, . . 3 .

Epistaxis, two, and one respectively of hydrarthus, nostalgia,
contractura, eneuresis, sarcocele, calculus renalis, hernia, and pro-
lapsus ani.

Among these are returned six fatal cases,—one of carditis in the
601h, splenitis in the 22d, erysipelas in the 8th, two of scorbutus
in the 86th.

Erysipelas in the 8th Regiment.—Seven cases of erysipelas oc-
curred in the 8th Regiment ; that which terminated fatally was
admitted on the 9th A pril;—theform was phlegmonous on the right
side of the head and face. He died in ten days from the disease,
in Dr Tice’s opinion, spreading to the membranes of the brain,
which were found injected with vascularity of its substance, and
two ounces of serous effusion in the lateral ventricles. Part of
one ramus of the maxillary bone was in a state of necrosis (caries).

Affections of the Heart.—Disordered action of the heart has
been more prevalent in the 10th Hussars at Kirkee, and 78th
Regiment at Belgaum, than in any other corps; fifteen cases oc-
curred in the forner, thirteen in the latter, six in the 60th, six in
the 86th, and four in the 22d Regiment, one of the last fatal.
How many of these were re-admissions during the year is not
specified, excepting in the 78th Regiment, in which there were
sixteen cases, including three in hospital at the beginning of the
year; in eight individuals, one being twice, one thrice, and one five
times under treatment. The symptoms were chiefly those of hy-
pertrophy, sometimes of dilatation, rarely if in any case of valvular
disease. Severa] of the 78th had previously been treated for rheu-
matic complaints. Four of them, and nine of the 10th Hussars,
after being in hospital for months without improvement, were in-
valided or sent home for change of air.

Splenitis, 22d.—Of 66 cases returned under splenitis, one died
in the 22d Regiment. Chronic enlargement of the spleen from
fever is frequently obstinate and intractable. Dr Currie, on
recommendation, made some of his patients eat daily from eight
to twelve limes seasoned with pepper. Under this treatment in
several cases the size of the organ appeared to be very rapidly
reduced } in others it remained stationary. - The person in whom
occurred the fatal case, had repeatedly suffered from fever, as he
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did on his last admission, with great emaciation, debility, epis-
taxis, and irritability of stomach. The spleen was four times its
usual size, and the liver also enlarged.

Scorbutus.—Of 32 cases returned under scorbutus, 28 occurred
at Deesa and two terminated fatally. They appeared chiefly after
the hot and moist weather in October and November, and in
men who had been long confined to hospital, especially invalids
going to Bombay, weakly men out of hospital and grenadiers.
Dr Thom considers these last as predisposed to scorbutus, cho-
lera, and other humoral diseases, simply by their length and the
greater force required in the circulating system than in men four
or five inches shorter. In the two fatal cases the blood was found
to. be thin, dark, and incapable of coagulation; the cavities of
the heart destitute of their usual fibrine, and sanguineous serum
in the pleural and peritoneal cavities. .

The supply of vegetables for the troops at Deesa is scanty and
precarious in the dry season ; but government having lately sanc-
tioned the construction of two plunge-baths for the use of the
Queen’s Regiment stationed there, it is to be hoped a vegetable
garden, to be cultivated by the men, and supplied with water
from them, as recommended to the authorities, will be added and
furnish a sufficient supply of vegetables at all seasons.

Epidemic Diseases.— There has been no epidemic disease
among the Queen’s troops during the year.

Influence of Age and Tropical Service.—The following tables
give the numbers and proportions of admissions and deaths at
different ages and lengths of service in India.

Of Age.
Ratio per cent.
The Admissions Deaths. Deaths
Age. strength to to to
was  Admissions. Deaths. strength, strength. admission.
Under 18 years, 62 139 0 224 0 0
18to20 , . 647 994 8 153 123 %
21t022 ,, . 1500 2544 22 169 1-47 86
23 to 25 ,, 1693 3167 51 187 301 1-61
26 to 80 ,, 1624 2921 62 179 38 24
31to 85 ,, 609 950 12 156 1-? 13
36tod40 ,, . 143 270 8 188 58 2917
41to 45 ,, . 9 18 2 200 222 111
46 to 650 ,, . 3
Age unknown, . 5 3 60

Total, 6295 11006 166

Service in India.

Ratio per cent.
Admissions Deaths Deaths

Age. Strength. Admissions. Deaths. to to to
strength, strength. admission.

Under 1 year, . 513 1297 28 253 54 Y

lto 2, . 734 3020 38 411 52 12

2to 3 , .2746 3169 M 115 1§ 1:47

Sto 4, . 611 762 20 124 32 26
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Ratio per cent.
Admissions Deaths Deaths

to to to
Age.  Strength. Admissions. Deaths. strength. strength. admiseion,
. 281 529 10 188 35 19

4t0 5 ,
5t0 6 , . 291 376 8 128 27 213
6to 7 , . 715 1201 16 168 22 13
70 8 , . 679 1014 16 149 2:3 16
8t 9 , 6 8 133
9t 10 , 45 40 1 88 23 25
10t1l ,, 9 7 77
Htwl2 , . 186 13 81
Above12 , . 12 10 3 83 25 30

From the first of these tables sickliness and mortality appear
to have increased with age, from 20 to 45, though not progres-
sively. The age 31 to 35 follows 18 to 20 in order of prevalence,
and 21 to 28 in order of mortality. Men 26 to 80 also give
fewer admissions than men 23 to 25. From 62 men under 18
years old there is no fatal case, but the proportion of admissions
exceeds that at any other age.

The second table shows the large proportions of admissions and
deaths that occur during the two first years of tropical service.

- Every attention is given to the vaccination of the children of
the Queen’s troops, by government vaccinators, throughout the
command; and to the re-vaccination of men who have unsatisfac-
tory marks of that operation or of small-pox. A case of variola
having appeared in a man of the 8th Regiment, who bore good
marks of vaccination, Dr Tice became desirous of re-vaccinating
all who had never been attacked with small-pox. The division of
the regiment twice during the year prevented the completion of
this design. Three hundred and sixty individuals only were sub-
jected to the operation. Of these 195 men bore satisfactory
marks of vaccination, and the operation succeeded in one only;
159 bore doubtful marks, and the operation succeeded in 140.
In one officer, bearing satisfactory, and 5 bearing doubtful marks,
the operation failed. It failed in 5 women, of whom 8 had sa-
tisfactory, and 2 doubtful marks, and succeeded in two children
having doubtful marks. Altogether the operution failed in 218,
and succeeded in 150 cases.

ArT. IL.—Adntiqguarian and Medico- Historical Notice of the
Rochester and Chatham Lﬁ}” Hospital of St Bartholometw.
By Traomas StratrToN, M.D. Edin.

IN the Edinburgh Medical and Surgical Journal for 1841,
(Vol. lvi.), and in the numbers for January and April 1842,
(Vol. lvii.), are three highly interesting papers by Professor
Simpson, containing Antiquarian and Medico-Historical Notices -
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of Leprosy and Leper Hospitals in Scotland and England. . In the
third paper, vol. lvii., p. 427, there is a list of hospitals of which
he hes not given any account or description ; in this list, St Bar-
tholomew’s at Chatham is named. hile residing at Chatham
in the autumn of 1849, I took the advantage of the opportunity
to make those inquiries, generally conducted most conveniently on
the spot, and I now beg to offer the result to the Edinburgh
Medical and Surgical Journal.

Gundulph, Bishop of Rochester, founded, a.p. 1078, St Bar-
tholomew’s Hospital for lepers. It was close to the river Medway,
and was in the city of Rochester ; the chapel of the hospital closely
adjoined it, and was built on ground which is now in Chatham
perish. In 1849, the chapel is the only part of the building that
1s extant. The corporation of the hospital was composed of a
head or custos, and an unspecified number of brethren or canons.
The head was sometimes called the prior. At first its income
was small, and the hospital received aid from the priory or con-
vent of St Andrew. In the time of Queen Elizabeth, it contained
as inmates only two invalids. At this time, the ground belonging
to the hospital being situated on the baoks of the Medway be-
came very valuable, and various persons endeavoured to steal,
rurloin, anneX, or fraudulently take possession of ‘the hospital-
and ; this was the case, particularly about the year 1579; but
these attempts were put a stop to by Lord Burleigh. In the
time of James VI., the ground was unjustly granted away to va-
rious persons; but about 1627, after much litigation, the right of
the hospital to the lands was again settled. About 1627, a Lady
Bingley received a sum of money as compensation for a real or
an imaginary interest she had in the lands. This money was
advanced by the Dean of Rochester, and this sum and the law
expenses of the contest were made up by fines on the tenants on
the renewal of their leases, and generally from the proceeds of the
hospital estate. After about 1627, the hospital revenues were
enjoved by the Deans of Rochester, ** as governors and patrons (!)
of the hospital and brethren of the same.” *

Formerly there were only three brethren, one of whom was a
clergyman and officiated as chaplain, or at least received part of
the rents as such; but, in 1718, a change was made by the Dean
of Rochester ; a second chaplain was appointed in the place of one
of the brethren, who was also to cnjoy the privileges and emolu-
ments of a brother. Thus, apparently, we have two men officiat-
ing as chaplains to a third. In 1773, this brotherly society con-
sisted of four brethren, two of whom were clergymen. The pre.
ceding particulars are derived from the History and Antiquities of

* History of Rochester.
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Rochester, p. 276, (one vol. 12mo, pp. 826. Printed by J.
Fisher, Rochester ; no date, but apparently printed in 1773.

From about 1627 to 1844, or for two hundred and seventeen
years, the hospital revenues were enjoyed by the Deans of Ro-
chester, or by the dean and chapter. About 1844, the judges in
chancery, on the trial whether the clergy were to be allowed to
keep possession of the hospital property, or whether it was to be
taken from them, gave judgment against the clergy; but it is
said that the present Dean of Rochester was exempted from hav-
ing to pay the law expenses, as he had not interfered with the
hospital-revenue after the matter was disputed.

u is (1849) said that in a few years, when some leases fall in,
the hospital property may be easily made to produce a large
annual sum. As Bishop Gundulph left this property for the use
of those ill of leprosy, it is evident, that now that leprosy is in a
wanner extinct, the founder’s Will will be most nearly fulfilled
by devoting the revenue to the benefit of those ill of other dis-
eases, and not, as has been done for more than two centuries, to
the benefit of various already overpaid and perhaps absentee
clergymen.

As the hospital revenuc was not devoted to its intended pur-
pose, it may be interesting to inquire how it was disposed of for
the two centuries. It would appear to have been amalgamated
with the revenues of the dean and chapter of Rochester, on whose
property and its management, so much light, and light so much
required, has been thrown by the highly-meritorious and praise-
worthy researches of Mr Whiston.® The following particulars
are on the authority of Mr Whiston. It may be proper to
state, for the information of readers not intimately acquainted
with the constitution of the English Cathedrals and Ecclesias-
tical Incorporations, that by the dean and chapter are meant the
dean and the canons or prebendaries, who, in the case of Ro-
chester, are five in number. The cathedral statutes mention
so many offices to be filled by persons, each to receive a certain
salary (of which the amount is stated in pounds, &c.) ; and at the
time the cathedral was either founded or remodelled, the total
amount of these salaries equalled the annual income of the
cathedral. As land increased in value the nominal rents of the
cathedral property amounted to many more pounds than at first.
If the rents had been paid in kind, little difference would have
arisen.  As the value of any nominal sum of money was thus be-
coming less, it evidently would have been the just and correct

°1. Cathedral Trusts and their Pulfilment. By the Rev. Rob. Whiston, M.A,,
Fell. Trin. Coll. Camb,,and Head Master of Rochester Cathedral Grammar School,
3d. Edition. 1849. Published by Ollivier, Pall Mall, London, Pp. 126,

2. Protest, &c., delivered to the and Chapter of Rochester, Sept. 1849,

&M;LWhmonisnbouttopublilhlﬂ ion of the Statutes of Rochester
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course to have continued to divide the cathedral income in the
same proportions as at first, and among all the holders of cathe-
dral situations. Instead of doing this, they paid the same nomi-
nal sums to most of the officials and salaried persons, and the six
individuals managing the affairs of the corporation (namely, the
dean and chapter,) divided the surplus income among themselves,
as is most clearly seen in the tabular view here given.

Rochester Cathedral.
Original Yearly In- Yearly Income

come in the year in the year
1542. 1849,
Dean, . . L1loo 0 0 .. L1426 0 o
Each of the Five Prebendaries, . 20 0 0 .. 680 19 0
Each Scholar sent to the University, 5 0 0 .. 5 00
Each Grammar School Boy, . 213 4 .. 213 4

Mr Whiston continues to observe, that while the letter of
justice, but not its spirit, is meted out to the scholars, who now
receive the same nominal sum as they did at first, yet in other
instances the letter of the law has been disobeyed, as some salaried
sitnations mentioned in the founder's will, or in the statutes, have
been discontinued ; others have been continued at a less nominal
salary than the original one; and others were attached to other
offices established by the founder, which must have been intended
to be kept distinct and separate. Most, if not all the other ca-
thedrals in England are in the same state as regards the manage-
ment of the property, of which the deans and chapters are the
trustees. The incumbents may say they did not commence these
practices, but only continued a system they found already in ope-
ration. The saying respecting the consciences of corporate bodies
will occur to the reader. Another peculiarity about the manage-
ment of this kind of property is the systcm of letting land on a
long lease, at an enormous premium, to be paid at once to the
granter, and a nominal yearly rent afterwards, of a few pounds, to
be paid to his successors. ere, also, apologists may say, that
the present incumbents found this practice in use.

Connected with his inquiries, and with lis continuing to hold
the situation of head master of the cathedral grammar school, Mr
‘Whiston became engaged in a law-suit with the chapter. Ata
ecting of the inhabitants of Rochester, on the 8th of December
1849, the sum of L.200, as a commencement, was subscribed
towards the expenses on Mr Whiston’s side, and to meet the
large sums which might be so readily drawn from the chapter’s
estates.

Of late, several public meetings have been held to consider the
_best way of managing the leper hospital estate. Three kinds of
claims have been made for a share in the revenucs. Canterbury,
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Maidstone, and other towns in the county of Kent, say, that, as
they in all probability originally shared in the benefit conferred by
the hospital on the public, by being able to send lepers to it,
therefore, they ought now to have allowed them a portion of the
funds for any hospitals, or similar institutions, they now have, or
may yet have. If there were leper hospitals formerly in those
places, there does not appear to be any ground for such applica-
tions. But even if there never were leper hospitals in those
Elaces, they who are now at last to act on the founder's Will, will

ave no right to spend any of the money, except upon a building
to be erected either in Rochester or Chatham. But it happens
that there wcre at one time no fewer than ten leper hospitals in
the county of Kent.

In the second place, an eye institution, two dispensaries, and
an infant school have applied for a share of the funds. It is diffi-
cult to conceive what claim any kind of school can reasonably have.

Aad, thirdly, at a public meeting in Rochester on 28th Novem-
ber 1849, three or four clergymen astonished those present by pro-
posing that, as the founder must have contemplated religious in-
struction for the poor, the funds ought to be set apart for enlarging
St Bartholomew’s chapel and building a house for the clergyman !
After the hospital property had been mal-appropriated for more
than two hundred years, the meeting seemed to think the proposal
a very cool one. Bishop Gundulph, no doubt, intended the sick
inmates of the hospital to have as much clerical attendance as is
usually afforded to the patients in modern hospitals.

As an hospital for lepers admitted persons ill of what was ge-
perally an incurable disease, and maintained them for life, so the
modern St Bartholomew's Hospital of Chatham, in accordance
with the spirit of the founder’s will, ought not to refuse admit-
tance to those ill of any disease whatever, bodily or mental, acute
or chronic, or poor persons unable to 6btain their living from
being disabled by accident or disease. Such an institution will
be a greal benefit to Chatham. It is to be hoped that the ma-
nagers of the hospital property will not make a very common mis-
take, and expeud too large a proportion of the funds on a building
too costly and over-ornainented, without leaving enough for the
current expenses of each year, including proper salaries to the
physicians and surgeons, as these have as much right to be paid
for theif services as the butchers or bakers have to be paid their
bills.  Of all vulgar errors, there is not one more gross than the
idea prevailing among the public, that there is no occasion for the
medical officers of hospitals and dispensaries to be paid for their
labours by night and by day, for their time, their disagreeable
duties, and the risks they run while encountering infectious dis-
eases in the unpleasant dwellings of the poor. A proper annual
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sum for every dispensary surgeon ought to be considered as just
and unavoidable an item of expense as is the druggist’s account
for medicines, or the rent of the dispensary building, or the charge -
for gas or water.

In his Moral and Political Philosophy (chap. iv.) Paley has
some superficial and incorrect views on this subject. ¢ Of all
private professions, that of medicine puts it in a man’s power to
do the most good at the least expense. Health, which is precious
to all, is to the poor invaluable ; and their complaints, as agues,
rheumatisms, &c., are often such as yield to medicine. And, with
respect to the expense, drugs at first-hand cost little, and advice
costs nothing, where it is only bestowed upon those who could not
afford to pay for it.” It certainly costs nothing to those who do not
and will not pay for it. If certain classes in the community cannot
afford to pay for medical advice, this ought to be provided for themn
by the general charity of the public (in the same way as these classes
are provided with food and clothing), and not by the charity of a
few individuals only of the comwunity. Paley might almest as
well have said that if butchers and bakers would give away beef
and bread to beggars, these articles would cost them nothing, be-
cause the beggars * cannot afford to pay for them.” In the case
of a dispensary surgeon acting gratuitously, it is not the poor pa-
tients who are the beggars and the recipients of his professional
charity ; the public at large are the beggars.

In Paley’s writings, amid many excellencies and merits, there
are several erroneous views. His maxim was, whatever is is best.
He was an indolent approver of the let-alone system, and precisely
the sort of character who, en receiving his fifth or sixth sinecure
in the English Church, could sit down complacently, and placidly
write a pamphlet entitled ‘ Reasons for Contentment addressed
to,” §e. .

The present building called St Bartholomew’s Chapel is situat-
ed in a small obscure court leading off the High Street, at that
point where Chatham and Rochester join. There is a clergyman
who officiates once or twice every Sunday. In the Maidstone
Eastern Gazette of the 4th and 11th December 1849, and in other
numbers of that paper, there are notices given of the Chatham
leper hospital question, also in the 7Zimes of 26th November
1849. :

I am not aware of what has been done in the matter since the
beginning of 1850 ; but I hope that the cause of justice and of
charity has been successful.

March 1851.
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ART. 11L.—Rescarches on Cretinism in generul, and Abstract
of the Report of the Commission named by the King of Sar-
dinia, in order to study this Infirmity. By M. Boubpiw,
Surgeon in Chief to the Military Hospital of Roule. (Ar-

chives Generales de Medecine, 4ieme series, T'. xxiv. Sept.
1850. P. 65.)

For several years the governments of various States have been
occupied in investigations which show their anxiety for the welfare
of their respective populations, while they prove that the import-
ance of questions relating to public hygiene is beginning to be
understood. At the head of the most remarkable of the labours re-
sulting from these new tendencies, must be placed the report of the
commissioners appointed by the English government for inquiring
into the sanitary state of large towns and populous villages in Eng-
land, and the statistical reports upon the army and navy of
Great Britian. '

Ten years back, the Helvetic Society of Natural Sciences ap-
pointed a commission to collect the materials of statistical history
of cretinisim in Switzerland. Want of funds and consequent
organisation caused the failure of this happy proposition, which,
being resumed afterwards in the health councils of the Cantons, will
probably produce in their hands better results. Liastly, in 18451
the Piedmontese government appointed a Commission to proceed
on an inquiry upon cretinism in the Sardinian States.® This
Commission, after having applied to the assemblage of curates, and
of all the physicians of the kingdom ; and having procured by this
means the first information, instructed one of its members,
Trombotto, to visit the localities specified as possessing Cretins,
in order to examine tha condition of those persons more narrowly.
The researches of this physician, conjoined with five hundred and
nineteen returns (519), furnished by the curates of the communes,
and with ninety-four memoirs of physicians have been employed as
the basis of the report published in 1848 by the Sardinian go-
vernment. A succinct summary of this we shall endeavour to
present.

The Commission defines Cretinism to be a ‘* Degeneration of
the Human Race, showing itself in ceriain regions of the globe,
and characterized by a degree of idiocy more or less marked, as-
sociated with a vitiated habit of body ; and the formation of which
depends on causes so extensive, that, in a large portion of the in-
haKiumts, their operation is displayed in a degree greater or less

* The Comnmission consisted of M. Gallo, Professor of Surgery, as President ;
M. Despine, Inspector of Mines; Riberi, Professor of Surgery; Bonino, Physi.
cian in Chief to the Army ; Sismonde, Professor of Mineralogy ; Cantu, Professor

of Chemistry ; Bertini, Gené, Bellingeri, Professors or C lors of the Faculty
of Turin ; and lastly, M. Trombotto.
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in the regularity of their forms and in the development of intel-
ligence, and of the person.”

The ancients have been silent on the subject of cretinism, and
the first mention of this disorder is probably found at the com-
mencement of the sixteenth century in the following passage from
Felix Plater.

‘“Some madmen also there are, who, besides innate insanity,
are marked by nature with certain defects. Some of these occur
in different places, but they are principally found in greater
numbers in certain regions, for example the Canton and district
of Valais, called Bremis; many of them sitting in the high ways,
some of whom were brought to me. 1 saw them sometimes
dumb, with an immense swollen tongue, at the same time in
some instances with a swelling in the neck, with deformed ap-
pearance. These persons placed before their houses were gazing
at the sun with a fixed stare, and with staves between their
fingers, and writhing their bodies in various directions, with open
gaping mouth, excited the laughter and wonder of those who
passed by."*

Towards 1574, Simler, in a description of the Valais, expressed
himself on this subject in the following terms.

“ As to Valais, in some cantons several goitrous patients are
found; in others almost none; in some very few. A friend
wrote to me that he knew one canton in which are several lame
persons, while in the neighbouring canton no one labours under
this infirmity. He further states, that there is a canton in which
are found several fatuous persons whom they call GoucHEN, who
scarcely deserve to be called men, being similar to the lower ani-
mals in using no human food ; and that he had seen one of these
use horse dung, another who eat hay, and others who went naked
the whole winter, and various wonders of the same description,
the cause of which is unknown.”}

Cretinism, mentioned in 1660 by Forest, in 1680 by Waguer,

* F. Plateri, Observationes in hominis affectionibus plerisque. Basilee, 1714.
Sunt et aliqui stulti qui preter innatam stultitiam vitiis quibusdam notati
sunt & natura : quorum aliqui passim occurrunt, maxime, vero in certis regionibus

frequentiores inveniuntur, uti in Valesio pago, Bremis appellato; plurimos in
viis sedentes, quorum aliqui ad me Sedunum delati fuerunt. Vidi intérdum
A

lingua im et y tos, str simul aliquando gutture, aspectu
deformi, qui ante suas @des collocati torvo visu solem intuebantur, ac bacillis di-
gitorum interstitiis inditis corpusque varie torq ,oreque diducto, cachinnum
et admirati p ibus moveb

t Quod Valesi pectat, in quibusdam pagis complures gutturosi inveniuntur,
in aliis prorsus nulli, in quibusdamn pauci admod Aliumn quoque pagum se

illis nosse amicus quidam ad me scripsit, in quo plures eclaudicant, quum in
proximo pago nemo tali vitio laboret. Item pagum esse in quo plures homines
fatui inveniuntur, quos ipsi Gouchen vocant, qui vix homines nominari merentur,
bestiis similes ut qui nullo cibo humano utantur; se enim vidisse qui stercore
equino uteretur, alium qui feeno, alios qui nudi tota hyeme incederent, et varia
buiusmodi monstra, quorum causs in occulto latet.
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and in 1771 by Haller, was described by Sauvages, Ramond de
Carbonnieres, and by Foderé towards the end of the eighteenth
century. Since that time, a great number of monographies having
reference to this affection have successively appeared. I con-
fine myself to the publication of Michaelis upon Cretinism in
the Harz; to that of Haquet in Styria and Carinthia ; and some
good recent monographies.*

Cretinism has been observed in Europe, in the Alps, the Py-
renees, Jura, the Harz, and the Carpathian Mountains; in Ame-
rica, in the Cordilleras ; in Asia, in the Himalaya range, in the
mountains of Thibet, of Tartary, of China. I have never seen
it in Algeria; but I have been assured that some cretins have
been seen in the mountains of Atlas. Lastly, cretinism has
been observed in Bambarra, in the valley of the Niger, and at
Madagascar.

In the Sardinian States the principal centre of cretinism js
represented by the valleys of the Greek and Pennine Alps;
(Alpes Graie, Alﬁes Pennine ;) which surround Mont Blane,
the valley of the Doire- Baltée, the valley of the Isere, of the
Are, of the Arve, and that of the Oreo. Among a population
of 4,125,740 inhabitants, of which about one-half occupies the
mountains, and the other half dwells in the plains, there have
been enumerated 21,341 goitrous persons, and 7084 cretins.

In France the Counsels of Revision declare annually, from
1200 to 1300 exemptions on the ground of Goitre; and it is to
be remarked that the largest proportion is furnished by the single

* Beobachtungen und Bermerkungen uber den an beiden Ufern der Donau in
Ober and Unter-Oesterreich haufig vorkommenden Cretinismus (Oester. med.
Wochenschrifft, 1848. No. 44).

J. MClelland, Geolngy of Kemaon. Dublin Journal, 1837,

Demwe, Ueber endemischen Cretinismus, Eigenthum der Rettungsanstalt fur
Cretinen auf dem Abendberg Bern, 1840.

Buek, Vortrag uber Cretinitmus und die Moglichkeit demselbem vorzubeugen.
Hamburg, 1842.

" Otho Thieme, Der Cretinismus. Weimar, 1842,

Rosch, Die Stiftung fiir Cretinenkinder auf dem Abendberg. Stuttgard, 1842,

Berchtold-Beaupré, Dissertation sur le crétinisme. Fribourg, 1843. (Brochure
dont je suis redevable d lintelligence de M. Guggenbiihl.)

Twining, Some Account of Cretinism and the Ins.itution for its cure on the
Abendberg in Switzerland. London, 1843.

Esxtracts from the First Report of the Institution on the Abendberg for the
Cure of Cretins, trunslated by Dr W. Twining. London, 1843.

Maffei und Rosch, Neue Untersuchungen iiber Cretinismus. Erlangen, 1844,

Michaelis, 8kizzen von der Verbreitung des Cretinismusim Kanton von

u, Aarau, 1843.
ward Wells, Essay upon Cretinism and Goitre. London, 1845.

D. A. Chavannes, des Crétins d I'Abendberg (Journal de la Société Vaudoise
-d'utilité publiqué, No, 145. Lausanne, 1844),

Verbandlungen der Schweiz., naturforschenden Gesellschaft, iiber Cretinismus,
zu Freyburg,ngiirich. Lausanne, Chur und Genf ; 1840.

Beobachtungen iiber den Cretinismus, eine Zeitschrift herausg. v.d, Aeraten
der Heilanstalt Mariaberg. 1. Hft., grand in-4 (iv.-108 8. m. 2 lith.). Tubin-
gen, 1850.
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department of the High Alps. Thus, there are calculated as
exemptions in consequence of goitre; in the department of the

High Alps.
In 1837 1361 105
,, 1839 1357 86
» 1840 1281 115
. 1841 1207 56

» 1842 1241 80
The following table presents from Piedmont the distribution
of Goitre and Cretinism according to the provinces.

Cretins in every
Provinces. Population.  Goitrous.  Cretins, 100 inhabitants.

Savoy Proper, . 148,844 587 304 20
Upper Savoy, . 49,758 1054 362 72
Chablais, . 54,686 133 A7 ‘16
Faucigny, . 101,792 741 504 ‘49
Genevois. . 100,905 e 12 .01
Maurienne, . 62,344 4339 1418 227
Tarentaise - . 46,688 2160 679 1°45
Aosta, . . 178,110 8554 2180 279
Turin, . . 369,677 20 29 07
Ivrea, . . 160,574 1643 418 25
Pignerol, . . 126,998 594 189 ‘14
Susa, . . 178,036 82 32 ‘04
Coni, . . 168,796 1831 361 22
Alba, .. 111,007 2 18 ‘o0l
Saluzzo, . . 148,112 4485 325 21
Alexandria, . 109,739 27 27 02
Acqui, . . 92777 55
Asti, . . 127,973 110 18 ‘01
Tortona, . . 53,570 18 9 01
Novara, . . 186,159 4 49 ‘02
Pallanza, . . 95,598 15 7 07
Nice, .. 112,498 11 09
Oneille, . . 57,435 397 45 .07
21,341 7084

The pumber of 7084 gives about 17 cretins in 10,000 inhabit-
ants. But if we make allowance for some omissions, it may be
admitted that the proportion was above 20 in 10,000. In the
number of 7084 cretins enumerated, about 7000 belong to the
mountainous part of the territory, or 35 in 10,000 inhabitants ;
and 84, or four in 10,000, to the population in the plains.

Among 7084 cretins, 5500, that is to say, four-fifths, ‘and
among 21,341 goitrous persons, about 13,000, or two-thirds, be-
long to Savoy and the Duchy of Aosta. In other respects, there
is a great difference between one valley and another. Thus,
while la Maurienne reckons to the amount of 227 Cretins in
10,000 inabitants,® the Genevese district has only one single
Cretin in the same number.  Cretinism attains its greatest degree

® In certain parts of La Maurienne, I thought that I remarked that cretinism
and goitre constitute the rule, and the absence of these infirmities the exception.
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in the valley of Aosta, where it strikes nearly 300 individuals
among 10,000 inhabitants.

As to the intensity of the infirmity we find—

Cretins, 2165
Demicretins, .- e 3518
Cretinous, 434
Form of disease not specified, 967
As to age, the cretins are distributed in the following manner.

Under 10 years, 3317

From 10 to 20 years, e 1332

From 20 to 30 years, 1339

From 30 to 40 years, vos 1021 § » 04

From 40 to 50 years, 444 (

From 50 to 60 years, 322

From 60 above that age, 168

Age not specified, 2129 |

Sometimes the new-born infant threatened with Cretinism pre-
sents already a large and deformed head, which with difficulty he
holds crect ; the fontanelles are larger than in the normal state.
The forehead is almost entirely obliterated by thick hair which ap-
proaches the eyebrows; the nose is flattened, the mouth large,
the tongue thick; the neck short, is already furnished with a
goitre. In other instances there is no sign which permits the ob-
server to infer the future developement of Cretinism.

The stature of the Cretins, when it bas attained its greatest
developement, rarely exceeds one metre and a-half = 59-05 inches
English, or four feet eleven inches in the villages of Aostaand of St
Maurienne ; and we meet with many who are under three feet, or
less than one metre= 39 inches in height. The cretin is usually
lean and slender, and his apparent vo?ume is often dependent on
edematous swelling. The skin is of a deep dirty yellow colour.
The expression, which denotes the negative state of the intellec-
toal functions, undergoes few changes under the influence of

1 met at Saint-Jean de Maurienne, a cretin female, who
bad in her features something of the cow. I conjectured her to
be twenty years of age, but % was informed that she was sixty ;
and the native who gave me this information added she is as
wicked as a witch. In short, the signs of Cretinism may be sum-
med up in the following manner. The head is bpdlz formed,
depressed from before backwards, prominent upon the sides;
there is a want of proportion between the different parts of the
body, imperfect nutrition, impotence or feebleness of the repro-
ductive organs; absence of muscular energy ; imperfection or want
of articulate language, and intelligence feeble or entirely wanting.

Cretins are rarely invalids in other respects. In the valley of
the Po hernias are frequent ; and it is not uncommon to see Pel-
lagra complicate Cretinism.
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Pathological anatomy is unquestionably the part which the re-
port of the Sardinian Commission has left most imperfect. Five
physicians only have answered to this part of the inquiries proposed,
and they have further been silent as to the diseases by which the
Cretins examined by them have been cut off. The anatomical
facts recorded may be stated generally in the following manner;
thickening of the bones of the skull, diminution in the volune
of the brain, the substance of the brin itself indurated or
softened.

Does the period of conception or of birth exercise any influence
upon the development of Cretinism ? To this question the com-
mission give answer by the following facts.

Number of Births.
January, . . 402 August, . . 370
February, . . 433 September, . . 895

March, . . 446 October, . . 381
April, . . 398 November, . . 380
May, . . 412 December, . . 396
June, . . 343 Not specified, . 2403
July, . . . 325 —

Total, . 7084
The period of birth appears, therefore, to be void of influence
upon the production of cretinism ; for from the preceding facts it
results that there are 24 births of Cretins in the cold six months,
extending from October to March, against 22 in the warm half
year, extending from March to October.
In reference to the two sexes, the Cretins and goitrous persons
returned are distributed in the following manner.

Males, Females.
Goitre, . . . . . 4323 5236
Cretins without goitre, . . . 1120 891
Cretins with goitre, . . . 1943 1959

From these numbers it appears that, if the female is a little
more exposed to contract goitre, on the other hand, the male sex
seems to present a larger tribute to cretinism.

Cretinism appeared Individuals.
From birth to 2 years in . . . 4440
From 2 years to 5§ in . . . . 187
From 5 years to 12in . . . . 202
From 12 years to 20 in . . 21
From 20 years and above that age in . 28
At ages not specified in . . 2196

7084

In goitrous cretins goitre began to appear at the following
ages in the following numbers.
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Individuals,
From birth to 2 years in < e 2333
From 2 to 5 years in . .o 199
From 5t0 12 in . . . e 449
From 12 to 20 years in . . . 157
From 20 years and above that age in . . 43
Al ages not specified in . . . 711

3912
Among 4009 fathers of cretin children, it was ascertained that
there were born
In an infected district, . . . 3915
In a district not infected, . . .. 62

Without designation, . . . . . 82
4009
Conditions of these fathers relatively to Goitre and to Cretinism.
Neither goitrous nor cretins, . . 2494
Goitrous, . . . 962
Cretins, . . . . 51
Goitrous and cretins, . . 106
Without designation, . . 896
Sanitary state, and external aspect.
Good in . 2068 | Bad in . 204

Moderate in . 1096 | Without designation in 552

Among 4015 mothers of cretin children the report records
that there were born

In an infected district, . 3881

In a district not infected, . 70
Without designation, . 64
4015 '
Conditions of these mothers relatively to Goitre and to Cretinism,
Neither goitrous nor cretins, . 2262
Gomous, . . . 1281
Cretins, . . . 43
Goitrous and cretins, . . 66
Without designation, . . 364
Sanitary state, and external aspect.
Good in . 1904 | Bad in . 370
Moderate in . 1233 | Without designation, 508
State of families as to circumstances.
Easy circumstances, . 866
Not easy, . . 1728
Indigent, . . 1361

Without designation, . 54
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Upon analysing the statistical documents here given, we find
that hereditary disposition performs only a very doubtful parg,
since, among 8000 fathers and mothers of cretin children, we find
not even 300 (266) affected with cretinism. As to the influence
of indigence, it loses much of its pathogenetic value, if we con-
sider that indigence is closely allied to the circumstance of dwelling
in the situations most strongly exposed to endemic influence.

The exposure, and the physical configuration of the surface,
may be indirectly the cause of the insalubrity of a valley, either
by modifying the air, or by arresting the direct action of the solar
light. In general, the valleys most severely afflicted by cretinism,
are those which are deep, narrow, tortuous, and shut up at their
extremities. Such, for instance, are the valleys of La Maurienne
and several of the luteral valleys to the large one of Aosta.

The direction of valleys appears to have no influence upon the
revalence of cretinism. Thus, around the elevation of Mont
lanc, the valleys of the Isere, of the Are, of the Doire-Baltée,

and of the Rhone in the Valais, abound in Cretins, notwithstand-
ing the very different direction of these valleys. Another obser-
vation of great uniformity is, that the villages most afflicted by
cretinism are situate in secondary valleys, so disposed that the
wind blows there conatantly in one direction. The Valpelline,
the valley of Tournanche, and that of Brusson, in the duchy of
Aosta, which are open to the south winds, and closed to all others,
are an example of what we here advance. Cretinism seems pre-
ferably to reign in closed valleys. The valleys which belong to
the centre of the Alpine elevations, La Maurienne, La Taren-
taise, Aosta, Faucigny, are all deep narrow gorges; their bottom
rarely exceeds the extent of a kilometre ; and most frequently the
foot of one mountain touches the base of that which is opposite.
On the contrary, the valleys of Savoy proper, aud of certain parts
of Faucigny, of Chablais, and the Genevan territory, which are
less deep and more spacious, either contain no Cretins, or con-
tain a smaller number of these unfortunate beings. To this rule,
nevertheless, the valley of the Isere, and the plains of the provinces
of Coni and of Saluzzo form an exception. Notwithstanding the
extent and the size of these districts, cretinism is met there, as
elsewhere, in its endemic state.

Since the time of the travels of M. de Saussure in the Alps, the
opinion has prevailed that cretinism disappears at points above 1000
metres (3280 feet) of elevation. M. Maffei, nevertheless, states that
he has met with a great many goitrous, idiot, scrofulous,and rickety
}Frsons, below the elevation of 1300 feet, but never genuine Cretins.

[ he most of the Cretins are observed, it is true, beneath the eleva-
tion of 1000 metres ; but might not this proceed from the fact, that
the greater part of the land susceptible of cultivation, and most
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of the dwellings, are found below this altitude. We find cretins
at Maurienne, at 1151 metres = 4109-669 feet ; at Bramans, at
1256 metres = 4120-831 feet; at Notre-Dame du Villard, at
1804 metres = 4278315 feet; at Mont Cenis, at 1382 metres =
4534226 feet ; at Albiez-le-Jeune, at 1384 metres = 4540°788
feet; at Mont Pascal, at 1553 metres = 5095-263 feet ; and at
Albiez-le-Vieux, at 1566 metres = 5137°915 feet. In this last
locality, there are enumerated so many as 90 cases of goitre or
cretinism in 1000 inhabitants.

The commission specifies in its Report stagnant waters near all
the villages where cretinism reigns, at the same time that it dwells
upon the diminution in the number of cretins in places in which
desiccation has been effected. The potable waters of the locali-
ties remarkable for cretins are noticed as very much loaded with
calcareous salts, and destitute of bromine and iodine. The facts,
mevertheless, lose something of their value, when we remember
that at Ivrea, where the water is very bad, there are neither goi-
tres nor creting, while both disorders abound at Saint Vincent,
and in the valley of Aosta, where the potable seems to be ex-
cellent.

Aceording to Dr Eschericht,® 1000 young pesons examined
by the councils of revision furnish annually from 129 to 15§
exemptions in lower Suabia, the surface of which is formed almost
entirely by the keuper sandstone and the shell-limestone forma-
tion. Upon the Jurassic formation of upper Suabia the propor-
tion of these exemptions is redueed to 8 per 1000.

According to M. Falk, the manifestation of goitre coincides ;—

In Kumaon (India) with the transition limestone ;

In Wurtemberg with the shell-limestone ;

In England and in Siberia with magnesian limestone ;

In Switzerland with transition limestone.

In Piedmont the Commission are of opinion that they are en~

- titled to deduce the following general conclusions from the exa-
mination of the whole of the localities in which eretinism has been
studied.

1. Enrdemial cretinism is limited in the States of the Conti-
nent, to the valleys and plains whieh belong to the great alpine
elevations which have for their centre the three peaks of Monte
Viso, Most Blane, and Mont Rosa. The infection commences
in the first ramifications of the Maritime Alps: it increases in
the Cottian Alps; and it attains its highest degree of intensity
in the Grecian and Pennine Alps.

* Esebricht apud Allgemeine Zeitung fiir Chirurgie und innere Heilkunde,
‘usi?:.lk,mm Th, reo'b ate endemico per Nassaviam Hamiam Electo
et I e e s s Mol
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2. The conditions of the different infected valleys, whatever
be their direction, resemble each other so much, that any observer
who traverses them successively, may believe that he has never
gone out of the same valley.

3. The valleys most infected are those which are most deep,
most confined, most humid, and those which are most deprived
of air and light.

4. The Cretins are met with more particularly in habitations
remote from the principal place, in houses most exposed, worst
built, apart from tﬁe routes formed by commercial intercourse, and
contiguous to marshes.

5. In the towns and most considerable burghs through which
strangers are frequently passing, it is neither the whole town nor
the entire borough which contain the Cretins, but only the part
most remote from the centre ; it is the streets and houses in which
the extension of commerce and the progress of civilization have
not yet been able to make their favourable influence be felt.

The different conditions now stated present, nevertheless, nu-
merous exceptions.

As to the curability of Cretinism, the opinions of the most
recent authors may be stated in general terms in the following
manner.

1. Cretinism is not in all instances incurable.

2. The first years of life are the period best calculated for ob-
taining a favourable result.

3. The difficulty of ameliorating the situation of cretins aug-
ments in proportion as they approach to adult age.

4. The probability of amelioration is in the inverse ratio of
the intensity of the infirmity.

5. The cretins in whom the head is very much deformed from
birth, appear to be entirely incurable.

6. Amelioration is maintained during the whole course of
life, when the child has arrived at the age of nine or ten years,
even when he remains under the influence of local causes.

Excepting the attempts made by Dr Guggenbiihl, the treat-
ment of cretinism has remained hitherto nearly stationary, not to
say negative. 1t appears to us, nevertheless, that certain analo-
gical facts, as well as the knowledge of some etiological data,
ought to give encouragement to attempts at treatment. Would
it be a misapplication of therapeutic induction to admit, that
the fact of removing cretins from the centres of endemial influence,
associated with good hygienic habits and a liberal administration
of the preparations of iodine, would be calculated to produce at
least amendment in an infirmity so manifestly connected with
certain points of the habitable globe, and which further presents
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many points of connection with goitre, for which iodine constitutes
in some degree a specific remedy. When, on the other hand,
it is understood that Dr Guggenbiihl, who for twelve years has
devoted himself with most laudable perseverance to the treatment
of cretin children, has not been able, notwithstanding all his ap-
plications to obtain hitherto an official inquiry to examine the
result of his labours, it may be inferred that the therapeutic ca-
pabilities of this infirmity have not received the attention, to
which they are entitled.

At the period of an inquiry made by the Austrian government
in 1844, at Symitz, near Klagenfurt, a person, named Wil-
leger, made the following deposition.—** My father has observed
that the strangers who came as domestics into the country, in
order to inhabit his farm, took very soon very large necks. From
time to time, in proportion as they sojourned a long time in the
district, they became more goitrous, and breathed with greater
difficulty. At the same time the knees became swelled ; the feet
became affected by lancinating pains, and became stiff and feeble.
In proportion as this state of feebleness and stiffness increased,
intelligence also became enfeebled ; after the lapse of some years
intelligence was altered Lo a degree so considerable as to passinto
eretinism. The persons born on the property are affected by this
infirmity in a degree still more considerable. That property was
formerly occupied by a family consisting of four cretin children
and a semi-cretin uncle. The father of the four children had
been also a semi-cretin, a circumnstance, however, which did not
gtevent the two brothers from attaining, the one the age of a

undred and five years, the other that of one hundred years. We
observe the same degeneration in the lower animals, especially in
the horned cattle, to a degree so great that it is impossible to
rear young cattle without remarking vices in growth and internal
diseascs, and that it is necessary to import from other quarters ani-
male for draught.”

“1In the domain of the Seignoury of Abbeck the same observa-
tions have been made. The present proprietor, after having pur-
chased the property, arrived in it with his first wife, both in good
bealth. The wife died goitrous and demi-cretin, and the pro-
prietor with his second wife have fallen into a state of demi-cre-
tinism. The five children of the first marriage are idiots. Their
necks are thick and their persons are stiffened. The children of
the second marriage one aged three years, the other one year, are
still in good health ; but they must expect the same fate as their
elder brothers; for these last were healthy in their first in-
fancy.”

‘fylt maust be remarked that with the stiffness of the feet, the
general torpor of the whole frame, the obtuseness in the intel-
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lectual faculties, are conjoined also defects in hearing and speech
which are aggravated in the course of life. It is also matter of
observation that children born in good heslth begin to experience
this disease only in the last years of infancy, and that, in propor-
tion as they grow up, their condition is aggravated, until it is
turned into cretinism. The contrary takes place when persons
attacked by this disorder change their place of abode, and use for
drink water of good quality.”

This declaration I reproduce here, without attaching to it more
importance than it may deserve.

The Sardinian commission of inquiry concludes by recommend-
ing the adoption of the following measures.

“ 1, To drain and dry the marshes, especially those along the
course of the Doire-Baltee, the Isere, the Are, and the Arve,and
to provide with canals the waters of those rivers liable to overflow.

2. To convert the grounds left by the inundations of these rivers
into fields, capable of being cultivated as soon as the embankments
of the reclaimed lands shall be completed, instead of leaving them
in the form of meadows, considering that in this condition it is
impossible to dissipate the humidity, and effectuallydry the surface.

3. To cut down the plantations of lofty trees at the distance
at least of 50 metres from all dwellings, in order that the air may
circulate freely, that moisture may not linger there, and that the
solar light may be able to penetrate to the soil.

4. In districts in which chemical analysis or experience has
shown that the water used for drinking is noxious, to bring proper
water from good sources, or, if there be no means of doing this, to
correct this defect as far as may be possible by establishing
cisterns of rain water.

5. To demolish the dwellings which, by their exposure or by
their faulty construction, are recognised as very unhealthy and in-
capable of being amended.

6. To prohibit the construction of dwellings in localities which
are recognised to be unhealthy.

7. To oblige proprietors to construct dwellings according to
hygienic rules; to choose a good exposure;. to establish large
and numerous windows in the new buildings, to open new windows
in the old; to construct the houses with two floors, to raise the
lower floor above the level of the soil, with a paved floor or a
deal floor resting upon a bed of sand, of coal, or gravel; to make
the stables and cowhouses elevated, spacious, and well-aired.

8. In the construction of new villages, to remove them from
the bottoms of valleys, to place them upon elevations and in
points most exposed to the sun and wind, and to plan them with
spacious streets paved with pebbles. -
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9. To maintain everywhere cleanliness; to reserve separate
places for the accumulation of manure and all impurities.

10. To erect at the chief place of government a board of health,
consisling principally of physicians, investing this board with full
power to cause to be carried directly into effect every measure
which the preservation of public health may demand.

11. To establish with provision and corn laws, in order to pre-
vent the excessive enhancement of the process of alimentary arti-
cles most necessary to subsistence, and to prevent the immoderate
use of spirituous liquore.

12. T'o sell culinary salt (chloride of sodium) at the lowest
possible rate, in order that all persons may consume it freely.

13. To encourage the use of animal food.

14, To encourage commerce by all possible means, in order to
occupy a great number of hands during the winter season.

16. To open up new roads, and to facilitate the communica-
tions of one country with another, in order to attract travellers.
The example of La Maurienne is sufficient to prove the immense
advantage presented by countries intersected by good roads, even
under hygienic relations. It is not doubtful, that, by laying open
the road of the little Saint-Bernard, the ‘L'arentaise and the Duchy
of Aosta acquire great advantages, not only in commercial rela-
tions, but in reference to the state of health.

16. To establish public gymnastic games.

17. To prevent, by all possible means, individuals who have a
tendency to cretinism, or who belong to families in which cretinism

pears to be hereditary, or who are rickety and scrofulous in a
high degree, from entering into the matrimonial state; to favour
the crossing of races.

18. To introduce regularity into the performance of obstetrical
services.

19. To induce females belonging to families in which cretinism
is frequent, to inhabit the elevated parts of the country and other
salubrious situations, during the period of their pregnancy, during
confinement by labour, and during the nursing of their children.

20. To institute prizes of encouragement in favour of mothers
who are most careful in the management of their children.

21. To establish asylums and schools for the management and
the instruction of children.

22. To adopt all means for rendering popular the precepts and
rules of hygiene.

28. To assemble all the Cretins in an establishment similar
to that at Abendberg, and to collect in it those who present any
hope that their condition may be amended.”

Though these recommendations arise out of the circumstances
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and causes of the infirinity, it may be doubted whether all of them
are practicable. It must be manifest, for example, that the im-
provement and amendinent of old dwellings, and the construction
of new ones upon better principles, is very much a question of
pecuniary supplies. The reason why the inferior and labouring
population in all countries reside in confined, damp, ill-aired, and
imperfectly lighted and warmed abodes is simply becausc, accord-
ing to the state of society, their means enable them not to procure
more spacious, more commodious, and better lighted dwelliugs;
because building materials are often expensive ; skilled labour al-
ways s0; because it is much more expensive to have a well paved
stone or deal floor than one of earth ; because fuel costs money,
sometimes at a high rate ; and because landlords and proprietors
of the soil are, with few exceptions, rapacious, and determined
upon extorting as much moncy out of their tenants as possible,
A house built with two floors is manifestly 8 much more expen-
sive production than one built with a single floor on the ground;
and if the tenant must have such a dwelling for prescrving his
own health and that of his family, either he must pay for it, or
some one must pay for it. No man will occupy a poor miserable
dwelling by choice; but these people are obliged to be satisfied
with such dwellings, because their means enable them not to pro-
cure more eligible dwellings.

It may further be justly asked, what can the inhabitants of these
sub-alpine regions do ? Born and reared in these cheerless damp
valleys, unvisited by the sun, it is altogether out of their power
to quit them, as thcy have no means to enable them to remove
to more favourable localities. There they pursue their irregular
and not very active callings, and obtain a subsistence which, to
their habits, is sufficient in situations, and under circumstances,
which to others would seem not endurable. By kecping goats, a
few starved cows, cutting woods, hunting, and labouring in various
modes, to the small or middling proprietors, acting as carriers of
merchandise and agricultural products to the towns and cities, they
obtain a subsistence, which, though not abundant, is in many re-
spects sufficient for their wants. It is probable that these valleys
ought not to have been inhabited by human beings, and that even
for the lower animals, their productions afford but a scanty supply
of food. But, under all these unfavourable circumstances, and an
incessant struggle against the difticulties of nature, the human
racc has multiplied, and continues to multiply, until it is too late
to separate them from the soil to which they are attached. Were
it, on the other hand, practicable to withdraw them from situa-
tions so hurtful to health, it is manifest that this is the only effec-
tual mode of stopping the progressive extension of cretinism and
goitre among them. Such a proceeding, we suppose, must be
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regarded as impracticable, since the commission offer not any sug-
gestion approaching to it.

With regard to the establishment of corn laws, and laws regu-
lating the sale of articles of food, all experience demonstrates that
the fewer legal enactments are made for this purpose, it is the
better. Wherever men have attempted to establish laws for
these purposes, they have invariably done mischief. If the prices
of articles of food are left unregulated by laws, it is the wise and
natural course. Man, however, is a legislating and a meddling
being, and, with characteristic wisdom, he thinks that his time is
never better occupied than in fixing the price of corn, bread, ani-
mal food, and all the articles by which life is supported and ren-
dered comfortable.

It is a grave satire upon that department of civil government
which professes to regulate the prices of articles of food, to re-
commend the adoption of laws to prevent the excessive enhance-
ment of the most necessary articles of subsistence, and encourage
the use of animal food, when it is well known, that, among the
people in question, wheaten bread, barley bread, or good oatmeal,
cannot be obtained ; that they are obliged to live from the begin-
ning to the end of the year on maize, rye, and a bitter indigestible
article made from the meal of the horse-chestnut, with some milk
and oil often rancid, and a dry hard species of cheese ; and that
animal food is hardly ever seen, except in the shape of dried, and
often nearly putrid fish, occasionally dried goats’ flesh, and, on
more rare occasions, the flesh of the chamois. In some parts of
these districts, the inhabitants eat as food the marmot, a species
of aliment which could not be used, if food were abundant. As
to moderating the price, and facilitating the use of salt, what can
be the advantage of such a measure to people, who have no food
to be salted ; the first object would be to give them food before
they provide the condiment.

%o the true causes of all this dreadful mischief, the commission
have not even given a passing thought. These causes consist
chiefly in the feudal rights of the great proprietors, and the seve-
rity with which these rights are enforced; the heavy load of taxation
under which the lower and working classes are oppressed ; the
utter inability, in consequence of these circumstances, of the la-
bouring classes ever rising above their condition, or improving
their circumstances ; the consequent want of a middling class in
comfortable circumstances; and in no inconsiderable degree by
the ignorance, laziness of body, and torpor of inind, caused by
the predominance of the Roman Catholic religion. Whatever
the advocates for that form of religion may say, it is quite absurd
either to call it Christianity, or to expect that it will produce, or
can produce, the benefits resulting from Christianity, It is
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scarcely entitled to be called a form of the Christian religion.
The Roman Catholic religion has been known since the fourth
century to be in its mode of worship merely a form of pagauism,
in which the imagination of the people is gratified with the most
imposing rites and ceremonies of the pagan religion, in its faith to
be a system of the doctrines and traditions of artful selfish men and
sophistical reasoners, and in its morals to be a system in which it is
considered how the fundamental obligations of morality may be
set aside and evaded. This is not the place for such a subject ;
otherwise it would not be difficult to show that such a religion,
in which the interests of the great mass of the people are altoge-
ther sacrificed to those of the chureh and its members, exercises a
most injurious influence upon the great body of the working-classes ;
and while it finds them miserable, ignorant, helpless, and depend-
ent, keeps them so, and reconciles them to every species of degra~
dation. Whenever this form of religion is established in full force,
it fails not to extinguish the energies of the lower and working.
classes, and renders them mere machines in the hands of the
priests, and those whom they favour. Either it destroys enter-
prise, and while it favours superstition, impresses the feeling that
all exertion is useless; or, if the mind throws off its fetters, it is
“only to send its subjects to every species of unbridled license and
iniquity, fraud, and violence. To this it may be said Belgium
and its people are an exception. They are so. But they have
become an exception by allowing the Catholic religion to fix only
its external forms, not its essential character, upon their instita-
tions,

Regarding the measure of prohibiting from entering into the
matrimonial state persons believed to be sprung of cretin families,
or exhibiting the cretin disposition, such a proceeding is totally
at variance with freedom, and could never be tolerated in any
state with even the semblance of free institutions. If persons are
actual cretins, then they are idiots, and by the laws of all civili-
sed communities, unable to contract such an alliance ; so that,
to meet this exigency, the ordinary laws of the country must be
quite adequate. In like manner, if a wife or husband become
cretin after marriage, then the case is the same as if either be-
came insane or fatuous, and requires no new legislative provision ;
the laws of the country being quite sufficient to fulfil what each
case requires. But the proposal of a legislative enactment to pro-
ceed on the principle of persons prospectively becoming Cretins
or idiots, is too extravagant and too unreasonable to require being
seriously refuted,

In other respects, the recommendations are judicious; and,
where they are practicable, promise to exert beneficial effects.*

* Since the foregoing remarks were in type, very considerable changes in
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ArT. IV.—Deleterious Practice of some of the Irish Peasantry
connected with the belief in Fairies. By WiLLiam PickeLLs,
A.B., M.D., one of the Physicians to the Fever Hospital, Cork.

At the late Assizes (March 185112, held in Nenagh, county
Tipperary, a woman named Bridget Peters, a fairy-doctress, was
tried and convicted on a charge of * having caused the death of
a child, by administering large doses of the Digitalis purpurea,”
under an idea that the child was suppositious, and that the real
child had been stolen by the fairies. The child, it appeared, ¢ was
about six years old, and had been delicate almost from her birth,
being affected with a softening of the brain and partial paralysis.”
The culprit, from what was stated on the trial, had pretended to
be a sort of savant, or adept in her line. *“ A book, called
Culpepper’s Manual, with instructions how the planets acted on
each drug, was found on her, and had often evidently been con-
sulted by ‘the knowing woman,’ as she was called.” The digi-
talis was given by way of decoction. :

As tending to demonstrate the mischievous consequences of
a practice, of which the above is a fatal instance,—a practice, it
is to be feared, still not unfrequent in some parts of the country,
—1I have thought that it may be not unuseful to republish a paper,
which I several years since had printed under the anonymous
signature of “ A Physician,” in a periodical then published in
this city, but now out of print, (* Bolster’s Quarterly Magazine,
August 1828.)” The instances there given had reference only
to this county and the city; but subsequent inquiry proved
that they might have been extended by reference to other coun-
ties. Shortly after, or about the time of the appearance of the
paper, the practice, I was informed, was noticed, and animadverted
on strongly, in admonitions from the pulpit, by two very intluential
Roman Catholic clergymen of the city. It is the more necessary
to call attention to, and denounce it, as, from the assumed success
of Digitalis purpurea in the treatment of epileptic children, sup-
posed to be fairy-stricken, it has been sought to raise an argu-
ment in favour of its use in the treatment of epilepsy in general.
1 shall subjoin, as a sequel, a note addressed by me to the edi-
tor of the Lancet, (number for December 24th, 1831), in reply
to a writer, who had argued from such analogy, its great probable
efficacy in the treatment of epilepsy in general.

the commercial relations, both external and internal, of the kingdom of Sar-
dinia have been introduced, and several legislative enactments calculated to
smeliorate the condition of the great body of the people, and their relation to
the proprietors, have also been sanctioned by the government ; aud there is
reason to think that other reforms will take place, by means of which the condi-
Gon of the inhabitants of the sub-alpine districts shall be very much amended
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Deleterious practice in the county and city of Cork connected
with the belief in Fairies.

A superstitious belief continues to prevail to a certain extent
-among the lower orders in this part of Ireland, that children la-
bouring under consumptive, ricketty, or other cachectic and wast-
ing diseases, are in many instances not human beings but fairies
in their semblance, substituted by other fairies who had stolen the
real children. It is not many weekssince a friend of mine seeing
a crowd collected in one of the most populous streets of the suburbs
of this city, upon inquiring the cause, learned that it was engaged
in looking at a fairy,—that is, a child supposed to be in the literal
sense one of these unearthly substitutes. The superstition would
be merely ridiculous, and scarcely worthy of notice, but for the
deleterious,—the infanticidal practice which has been engrafted
on it. This consists in giving a prcparation of the leaves of the
Digitalis purpurea, or foxglove, called in Irish Luss-more, to the
suspected child to drink, in order as it were to kill the fairy ; the
plant, it is supposed, being noxious to this unhallowed tribe ex-
clusively. For this purpose a handful of the fresh leaves is boiled
in water, in the manner of cabbage, and of the decoction so pre-
pared, a dose greater or less, but usually considerable, is given to
the child. In some instances, 1 have been informed, even the
expressed juice is given, undilated, in drops. It will be credited
without much difficulty, that, under the use of so dangerous an
agent, in so rude hands, many lives bave been sacrificed. If the
child die in consequence of an over-dose, the ready plea is, that
not 8 human being, but one of these unhallowed substitutes wasg
killed. If, on the contrary, under a more restricted management,
the little sufferer recover, the fact is considered conclusive, that
it is a child not a fairy ; the plant exerting, it is believed, a salu-
tary restorative effect on children labouring under the diseases
mentioned. Thus the character always ascribed to Luss-more by
the common people is, that it either kills or cures. The custom,
it will be perceived, bears considerable analogy to the obsolete
barbarous mode of trial by ordeal. Though prevalent in many
parts of this county, and to a certain extent even in the city, I
am not aware, that it has been hitherto noticed in print. My at-
tention was first directed to it, a few years since, by an instance
happening to reach my knowledge, in which, from among three
children of a family residing in the suburbs, to whom Luss-more
had been given, two died. A respectable apothecary who resides
in the north suburbs, from long observation of the prevalence of
the custom, isled to infer, that, as he expressed himself to me, no-
thing less than the interposition of the law will put it down. Mr
Drummond, Curator of the Botanic Garden near this city, could
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-adduce nearly a dozen fatal instances in his immediate neighbour-
hood, in each of which a jury, if impanelled, would, he thinks, have
bad no hesitation in deciding, that death had been occasioned by
this criminal practice. In a very recent instance, a mother
who inquired of him whether the plant which she submitted were
of the true description, having, contrary to his most earnest ad-
monitions, persisted in giving it to her child, the child was found
dead on the following morning.

The malevolence of fairies towards the human species evinces
itself chiefly, it would seem, according to fairy-lore, in ** stealing”
and ‘“striking.” They are supposed to be especially busy for
these purposes on May eve ; hence the anxiety of mothers to keep
*“ their little ones” within doors on that “eery,” as it is called,
¢ evening.”® The children so stolen are carried to far distances
¢ among rocks.” By *striking™ the notion is that they inflict
the diseases of epilepsy or paralysis, either of which, as ascribed
to this cause, is emphatically called *“a puck.” The following
‘melancholy circumstance transpired at the Tralee (county Kerry),
suminer assizes of the year before last (1826.)

A woman was tried on the charge of drowning a child in the
-xiver Flesk. The little sufferer, it appeared, was four years’ old,
and, from inability to walk, stand, or speak, had been put down
as fairy struck. The remedy resorted to in this instance,—by
advice of the child’s grandmother,—was, that it should be bathed
three mornings successively in the Flesk, “to drive” the elf
‘“out”™ In the third bathing, however, having been kept too
long under water, the little paralytic was unfortunately drowned.
Other inflictions ascribed to fairies besides pucks or strokes are
*“ blasts” and “darts.” FErysipelas, particularly of the face, is
called ““a blast,” and is attributed to their ¢ whirling” a blast of
wind in the sufferer’s face. Sudden swellings or stiffnesses of a
Jjoint (ankyloses ) are * darts.,"+

The word Luss-more, literally translated, means the great
herb.” The more common English names by which the Digitalis
purpurea is known in this place are  fairie’s cap” and “fairie’s
thimble,"—in allusion to the rich purple bell-shaped blossoms

* The word * eery” occurs too in the Scottish dialect, and is defined by Sir W.
Scott, ¢ producing superstitious dread.” It frequently occurs in Burns’s Poems,

+ Not long since a peasant from the neighbourhood, who had been sent into
the fever hospital with symptoms of fever, upon discovering after admission that
his disease was erysipelas, which it turned out to be, cursed and damned the ig-
norance of the doctor who sent bim in, insisting vehemently on my having him
removed immediately, saying his “ was not a case for the house,” meaning that it
belonged to the fairy.doctors, and as such was to be cured by charms, not by
medicine !  On a trial in this city, some years since, about a policy of insurance,

the testimony of & hedge-practitioner of this sort, who had attended the deceased
during sickness, was resorted to on the part of the Insurance Company.
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used, as these names import, for caps or thimbles by this fantastic
race, though the leaves are so noxious to them.®

Of the same natural order with the digitalis is the Scrofularia
nodosa, called in Irish, from the jealous vigilance with which it is
guarded by this tiny creation, ‘ Luss-na-var-beg,” or, the ¢ Fai-
ries’ herb.” Taken internally in the crude state, it is esteemed
by some of the common people as a sovereign remedy in epilepsy.
In order to get it without incurring the vengeance of these power-
ful guardians, dread of whom preserves it ever inviolate, by the
plough, or the spade of the husbandman, a singular expedient is
resorted to. A pig or a dog is tied by way of scape-goat to the
stalk, and the plant is thus torn up by the root.*

The belief of the abstraction and exchange of children by fai-
ries is, or has been, as every well-informed reader knows, by no
means peculiar to Ireland ; it having only a few centuries since
pervaded almost the entire of Europe, furnishing a fund of amus-
ing anecdote, or of embellishing fiction to Eoel.s, and wits. Hence
-the origin of the word changeling in the English language.{
Pennant speaks of the superstition as still prevalent in his time,
(1796), in Wales. Still more recently in many parts of Scot-
land the custom continued unexploded, ¢ of watching new-born
infants till the christening was over, lest they should be stolen and
changed by this fantastical race,” whose power for this purpose
was believed to be most extevsive, during the period intervening
between birth and baptism. The anguish occasioned to families
by such fancied theft and substitution has been well depicted by
an elegant poet of Scotland, in his address to the muse of the
Highlands.

Then wake (for well thou canst) that wondrous lay,
How, while around the thoughtless matrons sleep,
Soft o’er the floor the treacherous fairies creep,

And bear the smiling infant far away.

How starts the nurse, when for her f;vely child,
She sees at dawn & gaping idiot stare !

0! snatch the i from d wild,

And save the parents fond from fell despair.

Hibbert, in his Description of the Shetland Isles, a work pub-
lished at Edinburgh in 1822, dwells on, as still in full force

¢ In allusion to the shape of the blossom, the plant was named digitalis by
Fuchsius, who first noticed its medical properties, from the German name finger-
hut, a finger stall or thimble. Digitalis is from digitale, the Latin for a finger-
stall. “ How extraordinary is it,” says Sowerby in his English Botany, “ that no
old original English name should be known for so striking a plant. That in pre-
sent use is derived from Digitalis Fucheii, Ruchs, or Fuchsius having first named
it digitalis. In Yorkshire it is called foxes® gloves.”

1 « And her base elfin breed there for thee left,
Such, men do changelings call, so changed by fairies® theft.”

Spencer’s Fairie Queen, the greater part of which poem was composed during

his residence in this county. The word in the Irish language is “ Cluaracuane.™
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in these islands, the * abstraction and exchange of the human

ies, by unearthly dwarfs called Zrows,”—attributing, with
Sir W. Scott, the origin of the superstition to the Scandinavian
mythology.

The custom of giving the Digitalis purpurea to children, as
connected with the belief in fairies, is, so far as we are aware, pe-
culiar to this country. In the Hebrides, Luss-more, the vernacu<
lar name by which the plant is known in Ireland is applied (Ed-
inburgh Philosophical Journal, No xi.) to a species of crowfoot,
(Ranunculus flammula), which is much used in these islands as
an epispastic. Among the variety of monstrous charms formerly
resorted to in Scotland, acccording to Sir W. Scott, to procure
the restoration of the stolen child, one stated to be the most suc-
cessful, causes us to shudder by its surpassing barbarity : It con-
sisted in *¢ roasting the suppositious infant on the live embers !”
In this part of Ireland, in country places, ¢ to frighten,” as is al-
leged, ¢ the fairy,” a labourer’s shovel is sometimes heated red
hot, and brought nearly in contact with the supposed elf, who is
mengced at the instant with furious oaths and gesticulations, un-
less he quit the house, with being thrust out of dpors, on the
¢ yed shovel™ In one instance which I heard of, the bugbear
experiment proved fatal to the child.®* I cannot help remarking,
in conclusion, on the coincidence of *“ Pookah,” the Irish name
for a goblin of this class of creation, whence Puck,—a stroke as
by him inflicted ; and Puck, or Robin Puck, who still haunts
many of the English villages, a coincidence which would seem to
point to the opposite side of the channel, as the probable source
from which fairy superstition was imported into this island.

A Paysician or THE CITY.

The following is the note which was addressed to the Editor
of the Lancet.

® On the trial at the late Nenagh Assizes, “ it appeared by the evidence, that
the prisoner had repestedly caused the sick child to be exposed at night, on a
shovel on a dunghill, after administering the foxglove, and that the victim was,
on one of these occasions, found dead on the dunghiil,”

The following distressing narrative was elicited in evidence before a coroner’s
inquest, beld in the county Tipperary, in April 1840, (Tipperary Constitution of
that date.) “ A man of the name of James Mahony had a son of the age of six
or seven, named John, a most delicate child. It appeared the boy had been con-
fined to bed for two years with an affection of the spine ; and being a very intelli-
gent child, and accastomed to make the most shrewd remarks, his parents and the
neighbours wereé led to the conclusion, that he was not the son of his reputed pa-
rents, but that be was a fairy ; and therefore it was determined that the intruder
from *the good people” should be frightened away, and accordingly the poor
child was threatened with a red-bot shovel, and a ducking under the pump, un-
less be discovered who he was, and bad the real John Mahony sent back. The
poor child, after being held over the hot shovel, and having been taken a part of
the way to the pump, told them he was a fairy, and that he would send back the
real John Mahony, if they gave him that night’s lodging. This occurred on
Tueeday, and the child was dead the next morning.”
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- % Sir,— A writer, who signs himself ¢ A Medical Student,”
having, in your Number of the 15th October, commended for its
successful results, the practice among the Irish peasantry of giv-
ing digitalis to epileptic children, a practice, ¢ originating,’ he
observes, * in the belief, that children so affected are fairy smit-
ten, the digitalis being given in consequence, as most obnoxious
to the fairy tribe, and in nine cases out of ten, a cure being,” he
says, ‘thus effected,—I beg leave to refer him to an article en-
titled ¢ Deleterious Practice in the South of Ireland connected
with the belief in Fairies, by a Physician,” which appeared in
Bolster's Quarterly Magazine, in the Number for August 1828,
Eublished in Cork. On referring to the article, it will be seen
ow much at variance are the facts there stated, with the salutary
results ascribed to this practice by the writer, who signs himself
¢ A Medical Student.’—1 am, Ste, with great respect, your's,
&ec. Carus.”

There was no reply.

The letter of the * the Medical Student,’ was written express-
ly, “* as corroborative of the statements™ of the late Dr Sharkey,
senior physician to the dispensary of this city, who had, in an ar-
ticle which appeared in the Lancet of the previous 27th of August,
asserted, from the results of his experience, the claim of the digi-
talis to be regarded as « aspecific in the cure of epilepsy.”

What good effects in the hands of the intelligent practitioner,
this novel agent in the cure of epilepsy might be attended with,
realizing, it may be, the sanguine anticipation of Dr Sharkey, in
% conferring upon suffering human nature one of the greatest bles-
sings that medicine can bestow,” I pretend not to impugn, hav-
ing not tried it in the disease ; but certainly no argument in its
favour (results prove quite the reverse), can be deduced from the
treatment by it of children affected with epilepsy, or other dis-
eases ascribed by the ignorant to fairies.

Silly and wretchedly superstitious, as now, to every intelligent
person, appears to be the belief of the abstraction and exchange
of children by fairies, it is 8 remarkable instance of the occasional
aberration of human judgment, even in the strongest minds, that
the celebrated Luther was a dupe to it.

The following is an extract from Memoirs of Luther, written
by himself, translated and arranged by M. Michelet.*

¢ According to Luther, the devils in Germany (meaning, as we
suppose, the fairies), are very fond of stealing infants (rom their
mothers, during the first six weeks, and leaving their own ugly go-
blins in their place. That he is perfectly serious, no one who
reads the following passage will deny. ¢ Eight years ago I my-

* See Athensum, June 25th, 1836.
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self, when at Dessau, touched one of these changelings, which had
no parents, but was the devil’s brat. It was twelve years old,
and was in every thing like an ordinary child. It did nothing
but eat. It ate as much as four ploughmen or thrashers, and it
performed the customary functions. But when any one touched
1t, it cried out like one possessed. If any thing unfortunate hap-
pened in the house, it rejoiced and laughed aloud; but if any
thing went on prosperously, it continually moaned. Isaid to the
, Prince of Anhalt, ¢ Were I sovereign here, I would throw this
little wretch into the Moldau, at any risk.” But the Elector of
Saexony and the Prince were not of my opinion. I then advised
them to pray in all the churches, that the demon might be re-
moved. They did so during a year, when the child died. When
the doctor had related this story, he was asked the reason of his
advice in regard to the child, and the river. He replied, ¢ Be-
cause in my mind children of this description are neither more
nor less than a mass of flesh without soul. The devil is very ca-
ble of such creations.” Such changelings are by the Saxons
called Kilkrop. ¢ The atmosphere around us is filled with
devils.” ™®

ART. V.—On the State of the Blood and the Blood-vessels in
Inflammation, ascertained by Experiments, Injections, and Ol=
servations by the Microscope. The ** Astley Cooper™ Prize
Essay for 1850. By T. WaarToN Jones. (Guy's Hos-
pital Reports, Second Series. Vol. vii. Part I. Pp. 1-77.)+

“ Homo, Nature winister et interpres, tantum facit et intelligit quantum de
Nature ordine re vel mente observaverit ; nec amplius scit, aut potest.”

INTRODUCTION.

WraTt 18 INFLAMMATION?  The answer given to this ques-
tion by empirical pathologists is, that form of disease which is
characterized by the symptoms Rubor et Tumor cum Calore
et Dolore. And the state of the affected part, whatever it may
be, on which these symptoms depend, is designated by them the
* proximate cause” of the inflammation.

he thcoretical or rational pathologists, on the other hand, in
their answer to the question, endeavour to define the state of
matters on which they sup(fose the symptoms of redness and swel-
ling, with heat and pain,’depend.

® See Athenmum, June 25th, 1836. From a Conversation of Luther.

t As this Memoir cannot be abridged without rendering it less intelligible than
vould be desirable, it is inserted entire. ’
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The theoretical pathologists thus consider, as the disease itself,
what the empirical pathologists designate the ¢ proximate cause.”
When, therefore, Boerhaave taught that the ¢ proximate cause”
of inflammation is a remora or obstruction in the minute vessels
of the affected part, caused by a lentor or viscidity, or by an error
loci of the blood, he endeavoured to answer the same question ag
some theoretical pathologists think they answer, when they de-
fine inflammation to be a ‘¢ stasis of the blood,” or * an increased
placticity of the blood.” Again, when Stahl, Hoffmann, and
Cullen, attributing the phenomena of disease to the actions of the*
“ golidum vivum,” proclaimed a ¢ spasmus tonicus,” a spasmus pe-
riphericus,” a ¢ spasm of the extreme vessels,”as the proximate
cause” of inflammation, they strove to solve the same proolem as
that which many theoretical pathologists think they solve, when
they define inflammation ¢ as an increased action of the vessels.”

We thus see that the word * inflammation has been employed

in a different sense by empirical and by theoretical pathologists,
without, however, any difference of opinion as to what constitutes
the real question at issue. But as to the apswer to this question,
viz. ** the state of the affected part on which the symptoms of red-
ness and swelling, with heat and pain, depend,” we see that both
empirical pathologists and theoretical pathologists have differed
among themselves.
. At the present day, when the question, “ What is inflamma-
tion 7™ is asked, the word is usually employed in the theoretical
sense. And the answers commonly given may be reduced to two,
which are directly the contrary of each other, viz.

1. Inflammation is an increased action of the vessels, with ac-
celeration of the flow of blood in the affected part.

2. Inflammation is a diminished action of the vessels, with re-
tardation of the flow of blood, or actual stagnation of it in the

rt.

Though, in both these answers, the action of the vessels is es-
pecially appealed to, it is to be observed, that the pathologists
who have given the answers have not always been at one, as to
what the action of the vessels reallyis. Very generally, though I
consider erroneously, the action of the vessels has been assumed
to be to assist the heart in actually propelling the blood. And'
often, the manifestations of a relaxed state of an artery have been
taken for the manifestations of a state of increased action. Thus,
the arteries leading to an inflamed part, pulsate more strongly,
though not more frequently, than the other arteries ; and this has
been sometimes supposed to be a manifestation of increased action,
whereas it is the contrary, being owing to relaxation of the walls
of the arteries, allowing them to yield more readily to disten-
sion by the blood propelled into them at each stroke of the heart.



and the Blood-vessels in Inflammation, &c. 65

So also in experiments, when an artery has been laid bare, and
touched with ammeonia, for instance, it has been found to pulsate
more strongly, and this has been put down as a manifestation of
increased action of the vessel, excited by the stimulus, whereas it
is a manifestation of a relaxed state of the walls of the artery. The
true manifestation of increased action of an artery is constriction.
Increased action of the arteries would thus rather retard than ac-
celerate the flow of blood ; though, on the other hand, it is to be
remarked, that the advocates for a diminished action of the ves-
sels do, some of them, consider the consequent dilatation of the
vessels to be the condition on which the retardation of the flow of
blood depends.

Amidst such discrepancy of opinion, it is obvious that in any
attempt to elucidate the nature of inflammation, the first thing re-
quired to be done is to determine the preliminary questions, viz
1. What the action of the vessels is, and what the manifestations
of that action are ? 2. What the effect of the action of the ves-
sels is on the flow of blood ?  After this, the investigation of the
subject, so well defined in the words forming the title of this
essay, will be attended with diminished difficulty.

In the following attempt to determine *¢ the state of the blood,
and of the blood-vessels in inflammation,” the plan of investigation
adopted is in accordance with these views. Ey glancing at the
table of contents, it will be seen that I have endeavoured to deter
mine, by observations and experiments on the living frog, the ani~
mal best adapted for the purpose, first the preliminary questions
sbove indicated, and then the state of the blood and of the blood-
vessels in inflammation, as it occurs in that animal.

The knowledge thus obtained, supported by the results of such
observations as may be directly made on the human body, is then
cautiously applied to the elucidation of the state of the blood and
of_the blood-vessels, in an inflamed part in man. The determi-
nation of the state of the blood of the body generally, in inflam-
mation in man, required no such assistance from observations and
experiments on the frog.

In carrying on my investigations, I availed myself of the assis=
tance to be derived from the study of the various authors on the
subject, from Hunter down to Travers. In the composition of
Chapters VIIIL. and IX. I have profited largely by the facts col-
lected on the subject they treat of, in the ¢ Handbuch der rationa~
lem Pathologie™ of Professor Henle, of Heidelberg.

Cuarrer I.—Or THE BLoop-vEsskLs OF THE WKB OF THE
Frog, IN THE HEALTHY STATE.
Section I.— Distribution of the Blood-vessels.
The web of the frog’s hind foot is a duplicature of skin, with
VOL. LXXVI. No, 188, B
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blood-vessels and nerves. The arteries and veins are interposed
between the two layers of skin, whilst the capillaries arc chiefly
distributed in their substance. There is thus a double stratum of
capillaries in the web, a stratum to each layer of skin.

On each side of the toes there run a digital artery and corre-
sponding vein. From the digital arteries the arteries of the web
arise, and into the digital veins, the veins of the web open. The
arteries and veins of the web do not closely accompany each; the
former, in their course from the digital artery, and the latter in
their course to the digital vein, occur, for the most part alternately,
and at certain intervals of space. _ The arteries and veins, respec-
tively, of the two sides, anastomose, the veins more freely than
the arteries.

A point in the distribution of the blood vessels worthy of
notice is, that the ramifications of an artery very often do not
enter that part of the capillary network from which the blood is
carried away by the venous radicles opening into the correspond-
ing side of the next vein. On the contrary, the distribution is
according to one or other of the two following principal plans.

1. The branch D, of artery Al, opens by its subdivisions into
capillaries, which cross over the nearest vein, B3, to pour their
blood into the radicles, E, E, opening into that vein on the side
farthest from the artery. A modification of this plan is as follows :
the capillaries pour their blood into radicles of the next vein
again, as exemplified by the capillaries G, G, into which one of
the subdivisions of the branch, F, of the artery A2, opens. In
gome cases, the arterial branch itself crosses over the vein before
subdividing and opening into capillaries. In other cases, again,
the venous radicle crosses to the side opposite that where it opens
into its trunk, to receive its blood from the capillary network
there ; for example, radicle O of vein Bl.

2. The arterial branches, H, I, open by their subdivisions into
capillaries which cross over the parent trunk, A1, to pour their
blood into the radicles K, L, opening into the vein B2, on the
gide next the artery. In some cases, the arterial branch itself
crosses over its parent trunk before subdividing, and opening into
capillaries ; for example, branch M, of artery A1. In other cases,
again, the venous radicle crosses over an artery to receive the
blood from capillaries supplied by a branch from the farther side
of the artery; for example, radicle N of vein B3.

In regard to the connection between the arterial ramifications
and the capillary network on the one hand, and between the capil-
lary network and venous radicles on the other, an important point
to be observed is, that although the capillaries all communicate
together, a given part of the capillary network receives its blood
especially from the branches of a particular artery, and pours its
blood especially into particular venous radicles.
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Section I1.— Structure and Endowments of the Blood-vessels.

A. Structure and endow:ments of arteries.—The walls of the
arteries of the web are composed of three coats. The innermost,
as seen under the microscope, is a substance of a clear and homo-
geneous appearance, interspersed with nuclei, and presenting a
well-marked double contour. The outermost coat is longitudinally
fibroas looking, and presents a double contour indeed, but the
outer one is not well defined from the adjacent tissue. The outer
contour of the innermost coat, and the inner contour of the
outermost coat, constitute the boundaries of the optical expression
of the middle coat.

The innermost coat resembles, and is in continuity with, the
single coat of the capillaries, which, on its part, is in continuity
with the inner coat of the veins. The outermost coat is cellular.
The middle coat is muscular, and is that alone on which the
variations in width, to which the arteries are subject, appear to

devnd.

iewed by transmitted light, the middle coat appears clear,
and presents, especially when, being in a state of contraction, it
is much increased in thickness, a transversely striate appearance,
indicative of the circularly disposed fibres of which it is com-

As the arteries have contractile walls, their width is subject to
vary. The average diameter of the arteries of the web, when
their walls are neither unduly contracted nor unduly relaxed, may
be stated in round numbers, at 1-1000th of an inch. Arteries,
much dilated from relaxation of their walls, I have seen double,
and even four times this width, and with the blood flowing very
freely in them. This has been especially in frogs, weakened
from having been kept long in confinement. The width of the
arteries does not materially diminish with the giving off of branches.
Just before subdividing into capillaries, the arterial branches may
be wider even than the trunk.

When the arteries of the web are in a middle state, as regards
width, the thickness of their wall is, on an average, 1-3600th of
an inch. When the middle coat is in a state of contraction, the
thickness of the wall is increased, and the width of the vessel di-
minished. When, on the contrary, the middle coat is in a state
of relaxation, the thickness of the wall is diminished, and the
width of the artery increased.

The constriction of an artery may be seen to take place to such
a degree, that its calibre is, for the time, wholly obliterated. In
this state, in consequence of the cessation of the flow of blood
in the vessel, and the transparency of its walls, the artery may,
for the time, not be readily distinguished from the adjacent tissue.
Constriction may sometimes be seen to take place uniformly
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throughout a great extent of the course of the vessel. Sometimes
the constriction is greater at intervals, so that the vessel presents
a varicose appearance.

While watching the circulation under the microscope, we often
see constriction of an artery take place, and, in half a minute or
80, again subside ; and this repeatedly. Such constrictions and
dilatations, it is to be particularly observed, are not rhythmical,
and are not to be confounded with the arterial pulse.

When an artery is in the act of becoming constricted, we can
distinctly see the increase of thickness of the middle coat, on
either side, taking place; and along with this, of course, the
closing in of the innermost coat ; all at the expense of the caliber
of the vessel. Within the constricted channel of the artery
longitudinal striee, from corrugation of the innermost coat, may be
detected. During constriction the diameter of the artery, as a
whole, is somewhat diminished ; the surrounding tissue being
drawn in around the vessel, by the contraction of its middle coat.

I have frequently observed artcries with varicose dilatations.
In some of the instances, the dilatations were only a little Jonger
than broad, and were of an oval shape; in other instances, they
implicated the vessel to a considerable extent of its length, and
were of a cylindrical form. These dilatations were owing to re-
laxation of the walls of the artery at the part. Fartber reference
will be made to them below, where the flow of blood in the ar-
teries is treated of.

Under the operation of various influences on the web, the ar-
teries become constricted or dilated,—usually first constricted,
and afterwards dilated. The constriction and dilatation, however,
take place with different degrees of rapidity, and to diffcrent de-
grees of extent, according to the nature of the influence, thus :

1. Constriction may slowly take place, and be slowly succeeded
by the normal width, This I have found to be the effect of the
action of the sulphate of atropia. A solution of this substance,
in the proportion of three or four grains to the ounce of water,
applied to the web, causes constriction of the arterics, in about
the sume time that it causes dilatation of the pupil when dropped
into the eye. In other words, it causes contraction of the circular
fibres of the muscular coat of the arteries in about the same time
that it causes contraction of the radiating fibres of the iris, Asin
the case of the iris, the arteries slowly recover from the action of
the atropia.

2. Constriction may quickly take place, and be soon succeeded
by the normal width, or a width not miuch exceeding the normal.
This bas been found to be the cffect of the moderate application
of culd, mechanical irritation, and galvanic irritation. When a
drop of cold water is applied to the web, the artcries are seen to
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become constricted, but they soon resume their previons state.
Slight pressure on the web, with a blunt point, for example, in
the situation of an artery, excites constriction of it, but.by and
by the vessel becomes diﬂ;led, as before, When the web is sub-
jected to the influence of a single pair of plates, constriction of
the arteries is induced, succeeded by dilatation, as in the preced-
ing cases.

3. Constriction either does not take place at all, or, when it
does, it very rapidly gives place to great dilatation. This is the
effect of such agents as the following :—a solution of sulphate of
copper (gr. xvj—3j) with wine of opium (3j) dropped on the web,
1 have generally found to cause primary dilatation of the arteries.
A strong solution of common salt I have found to have a similar
effect, only, perhaps, momentary constriction has more frequently
preceded the dilatation. Battley’s liguor opii sedativus usually
first excites constriction of the arteries, but dilatation quickly
supervenes. A drop of spirit of wine immediately causes con-
striction, but this is soon followed by dilatation of the arteries.

4. Dilatation, preceded or not by momentary constriction, may
slowly yield to constriction, which remains permanent. This is
the effect of sulphate of copper in a concentrated solution. When
a point of blue-stone is rubbed on the web, in the neighbour-
hood of, or over an artery, the vessel slowly but steadily becomes
completely constricted, and remains so.

B. Structure and endowments of capillaries.—A single coat
constitutes the wall of the capillaries. Viewed by transmitted
light, it is optically expressed by a clear border, on either side,
with a well-marked double contour, and interspersed, here and
there, with nuclei, some of which are prominent towards the in-
terior, and some towards the exterior of the vessel. The capil-
lary coat, the thickness of which is about 1-14400th of an inch,
is directly adherent to the adjacent tissue ; no cellular substance
intervenes, as in the case of the arteries and veins.

The average diameter of the capillaries of the web is about
1-1200th of an inch. I have not been able to observe, that the
capillaries undergo any change in width attributable to contracti-
lity of their wall. I have not been able to perceive, that when
capillaries are cut across, the mouths become constricted ; much
less their canal, as a whole. When cut across, the capillaries,
for the most part, do pot pour out blood ; but this appears to be
owing, not to any constriction of their mouths, but to the elastic
and tonic closing in of the tissue around them. Variations in
the state of plumpness of the surrounding parenchyma has ap-
peared to me to influence somewhat the width of the capillaries.
Al::cnmulat.ion of blood, by distending them, widens them some-
what.
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c. Structure and endowments of veins.—The wall of the smaller
veins is, seemingly, composed of only one coat like that of the
capillaries.  The wall of the larger veins is composed of two
coats, and is about 1.7200th of an inch in thickness, 7 e. half
the thickness of the walls of the arteries. The inner coat is like
the single coat of the capillaries and smaller veins, and also the
innermost coat of the arteries. The outer coat appears to be
composed of cellular substance, and is not sharply defined from
the adjacent tissue.

The diameter of the venous trunks of the web is from one third
to three times greater than that of the arterial trunks. The veins
go on increasing in diameter from radicles to trunk in a more
marked manner than the arteries.

Are the walls of the veins endowed with contractility, by virtue
of which their width is made to vary? On this question I would
first observe, that I have not been able to satisfy myself, that
when a vein is cut across, any actual constriction of it at the place
of section occurs. Blood certainly does not always, or even ge-
nerally, escape from the orifices, not even the lower; but this is
owing to the adjacent tissuc, by virtue of its elastic and tomic re-
action, closing in around the open mouths of the cut vein, as
appears from the fact, that blood is sometimes seen extravasated
into the tissue around the orifices, especially the lower.

Nevertheless, I think it must be admitted, that variations,
though slight, in the width of veins do take place, and that by
virtue of the operation of a contractile power, which we must
suppose to be seated in the outer or cellular coat of their wall.
The facts on which this admission is founded, are the following :
first, veins may sometimes be seen with their diameter less, and
their wall thicker, than similar veins usually are; secondly, in
anemic frogs, in which, from the emptiness of the vessels, dila-
tation cannot be attributed to distension, veins may sometimes
be seen unusually wide, with their wall thin, and presenting none
of those slight constrictions here and there which, under other
circumstances, are presented by veins, and which are similar to,
though in a very much less degree than, what are presented by
arteries; thirdly, the tissue of the outer coat is one which in
certain other organs manifests contractile power. Fourthly, the
connection between the outer coat of veins and the adjacent
tissue is, as in the case of the arteries, of such a loose nature, as
to allow of a diminution of the caliber of the vessel by contrac-
tion of the wall. In the case of the capillaries, it is, as we have
above seen, different.

Admitting, then, that variations in the width of veins take
place by virtuc of the operation of contractility of their cellular
coat, it is still to be reiterated : first, that constriction or dilata-
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tion of veins cannot be observed actually taking place as it may
be in the case of the arteries; secondly, that the degree of con-
striction or dilatation, which the veins in any case present, is very
small in comparison with that which the arteries undergo.

Section II1.— Nerves of the Blood-vessels.

An artery is usually accompanied by a nerve which coils round
it, crossing over or under from one side of the vessel to the other
at short intervals. In its course, the nerve gives off branches to
accompany the branches of the artery.

Veins are not regularly accompanied by nerves, like arteries.
Still nerves may be seen crossing veins, and sometimes even ac-
companying them, side by side, for a short distance.

Although the nerves of the web generally necessarily pervade
the capillary network, they do not appear to have any special
anatomical relation to the capillaries.

Arteries thus alone, of all the vessels of the web, are most con-
stantly accompanied by nerves, and they alone of all the vessels
have well-marked contractile walls,

What influence is exerted by the nerves on the contractility
of the arteries which they accompany? In order to obtain an
answer to this question, various experiments, such as the follow-
ing, were performed.

1. Section of the ischiatic nerve.— After section of the ischiatic
nerve, the arteries of the web generally do not lose their contrac-
tility. On the application of cold or mechanical irritation to the
web, constriction of the arterics followed after a time by dilata-
tion, took place as usual, and this continued for the ten days dur-
ing which the subjects of the experiment were specially kept
under notice. Arteries, when cut across, became first constricted,
and by and by dilated, as usual, both above and below the sec-
tion. Though the arteries thus do not lose their contractility,
they nevertheless become more dilated than usual.®

2. Section of a nerve accompanyiny an artery.—It is very
difficult to cut a nerve accompanying an artery of the web- with-
out injuring the artery. On the nerve being cut, constriction of
the artery took place, but soon ceased. The supervening dilata-
tion was not so great above as below the injury. Opposite the
injury the artery continued somewhat constricted.

8. Section of both the nerve and the artery which it accom-
panies.—Afier the usual dilatation has supervened on the con-
striction which is the immediate effect of the section, it is found,
that irritation of the web over the artery still causes constriction
of it, and that both above and below the wound.

* It may here be observed, that some days after section of the ischiatic nerve,
I bave found that the primitive fibrils of the nerves of the web no longer present

their patural homogeneous appearance, but, as in dead nerves, their medullary
contents appear broken up and granular.
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CuAPTER 11.—OF THE CIRCULATION OF THE BLOOD 1IN THE
WeB or THE FRrog, IN THE HEALTHY STATE.

Section 1.— Blood of the Frog.

Shortly after being drawn from the body, the blood of the frog
forms a coagulum, which by and by separates into crassamentum
and serum. It is scarcely necessary to rcpeat here, that the cras-
samentum consists of the coagulated fibrin of the plasma, together
with the corpuscles, both red and colourless, entangled in its
meshes ; whilst the serum is the plasma, minus the fibrin which
has been withdrawn from it by spontaneous coagulation.

If a drop of blood just drawn from the animal be examined
under the microscope, the red corpuscles are seen aggregated to-
gether, lying flatways, and overlapping each other. A few may
be observed here and there, raised up on edge, with their flat sur-
faces applied to each other. When a drop of blood just drawn
from the animal is mixed with white of egg, and then examined,
the red corpuscles are seen much more closely aggregated together,
and in elongated masses. The greater agglomeration of the red
corpuscles in this case is owing to the greater viscidity imparted
to the plasma by the admixture of the white of egg. A similar
degree of agglomeration of the red corpuscles is observed to take
place in the blood of young frogs, and in the blood of frogs in
autumn, independently of any admixture with white of egg,—a
circumstance indicative of the existence of a greater quantity of al-
buminous or fibrinous matter in the blood.

In the blood of the frog under the microscope, colourless cor-
puscles may often be seen aggregated together in little heaps.

The red and colourless corpuscles do not evince any tendency
to aggregate together.

Section 1I.— Phenomena of the flow of the Blood in the Vessels
of the Web.

A. In the vessels generally.—The red and colourless corpuscles
are seen, under the circumstances, by and by to be more particu-
larly detailed, occupying different parts of the stream of blood,
and moving with different degrees of velocity ; viz., the red in the
middle of the stream, and moving rapidly along,—the colourless,
like so many small pearls, accumulated next the wall of the vessel,
and rolling or sliding sluggishly along, or actually stagnant.

The accumulation of the colourless corpuscles next the walls of
the vessels, and their sluggish movement just referred to, are owing
to a strong tendency they have to adhere to the walls of the ves-
sels. The actual stagnation, when it occurs, is owing to direct
adhesion. This may sometimes be seen manifested in a very un-
equivocal manner, thus:—the corpuscle, adhering with unusual
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tenacity, by one small point, to the wall of the vessel, is, by the
force of the stream bearing on it, elongated at the place into a pe-
duncle. The adherent colourless corpuscle has in this case the
appearance of a minute pedunculated polypus growing from the
wall of the vessel. The corpuscle adhering by a greater extent of
surface is not so much elongated, but is, by the force of the stream
of blood bearing on it, pressed into the shape of a drop of rain on
the window, when, by its weight, it is about to slide down. The
same appearance presents itself when the corpuscle, although
it ay adhere by 4 small point only, does not do so with much
tenacity, and therefore becomes detached, and slides along before
it can be elongated into a peduncle.

When the flow of blood is active, the force of the stream is,
in general, sufficient to counteract the tendency of the colourless
corpuscles to adhere to the walls of the vessels. When the flow
of blood is retarded, adhesion is allowed to take place, and the
result is, accumulation of colourless corpuscles in great numbers.
How far the tendency of the colourless corpuscles to adhere to the
walls of the vessels is influenced by any change in the state of the
blood, is a point which shall be examined farther on.

The red corpuscles, in the natural state, have no such tendency
to adhere to the walls of the vessels as the colourless corpuscles.
Their tendency to adhere to each other, and so to become agglo-
merated together, as seen in blood out of the body, still exists
within the vessels, but the force with which the blood is propelled
is, in the natural state, sufficient to prevent the operation of this
tendency to any greater degree than the mere keeping of the red
corpuscles together, in the middle of the stream. When any
impediment, however, occurs to the free passage of the blood,
then the red corpuscles may be seen to become applied to each
other by their flat surfaces.

We have above seen, that the tendency of the red corpuscles
to agglomerate, in blood out of the body, is increased when the
plasma, whether naturally or by artificial admixture, contains a
larger quantity of albuminous or fibrinous matter than usual.
Farther on, we shall inquire whether an increase in the quantity
of such matters in the plasma promotes the tendency of the red
corpuscles to agglomerate while within the vessels, and also
whether it does not give rise to a tendency to adhesion between
the red corpuscles and the walls of the vessels.

In vessels in which colourless corpuscles are accumulated on
the walls, the red corpuscles are seen to glide along without any
interruption. There thus appears to exist no tendency to adhe-
sion between the red and colourless corpuscles within the vessels
in the natural state, any morc than blood out of the bedy.

B. In the arteries.—The pulsation of the arteries of the web
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may be observed under the microscope. I have counted thirty-
two pulsations in the minute. At each pulsation, the artery is
seen to become slightly dilated, the tonicity and elasticity of its
wall yielding to the blood forced into it at each stroke of the
heart. If the heart be at all tortuous, or undulating, it becomes,
at the same time, still more bent at the bendings. The increased
bending is more readily detected than the slight dilatation. Hence,
undulating arteries constitute a better subject for the observation
of the arterial pulse than straight arteries.” I have noticed an
artery, even when, in consequence of temporary constriction, no
blood was flowing in it, bend more at the bendings at each stroke
of the heart. The pulsations of an arlery are observed to be less
and less evident down to the capillaries.  When an artery has
been cut across, there is no longer any pulsation below the wound,
but pulsation continues above.

In the ordinary state, the stream of blood in the trunks of the
arteries is homogeneous-looking ; pale red in the axis where the
corpuscles are collected ; colourless next the walls of the vessel
where there is nothing but plasma. The homogeneous appearance
of the blood in the arteries is owing to the rapidity with which
the corpuscles are carried along. The tendency of the colourless
corpuscles to adhere to the wall of the vessel appears to be coun-
teracted by the force of the stream, and they are carried along
mingled with the red; therefore it is that, with the exception
perhaps of one here and there next the wall of the vessel, they
are not individually seen any more than the red.

The terminal branches of an artery leading into capillaries, it
has been above mentioned, are often considerably wider than
the part of the vessel immediately before them, In this case,
the blood, in accordance with the physical law, that a stream, in
passing from a narrow into a wide channel, loses in velocity, flows
less rapidly, on entering the dilated branches. The homogeneous
appearance of the stream, therefore, ceases ; colourless corpuscles
are now seen in greater or less numbers, and even the red cor-
puscles may be individually distinguished.

Here we may stop to observe, that in the cases above referred
to, in which arteries were seen in a state of great dilatation, in a
circumscribed part of their extent, whilst they were elsewhere
of usual width, the retardation of a stream, in passing from a
narrow into a wide channel, was well exemplified, as was also its
acceleration on again eutering the narrow channel.

In a web, much inflamed from scveral wounds, there was seen
varicose dilatation of three arteries. Ib the dilated part, the flow
of blood became evidently much slower, and the blood-corpuscles

® The small arteries in the conjunctiva of the human eye may be recognised by
their pulsations, as manifested by incrensed bending.
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were individually seen, while in the rest of the vessel they could
not be distinguished, as the blood moved along so rapidly.

On the side on which the ischiatic nerve had been cut, two
arteries, in one of the interdigital webs, were seen in a state of
dilatation, in a considerable extent of their length. In the dilated
parts the flow of blood became slower, and the individual cor-
puscles, both red and colourless, could be distinguished, which
was not the case in the non-dilated parts of the same vessels.

The arteries being capable of varying in width, as above
shown, the rapidity of tge flow of blood in them is subject
to variation, independently of any variation in the force of the
heart’s action. Indeed, as an artery here may be in one state of
dilatation, and an artery there in a different state of dilatation at
one and the same time, we may have, with the same force of the
beart’s action, a rapid flow in an artery here, and a sluggish flow
in an artery there. Now, as we find that the flow of blood in the
arteries directly influences the flow in the capillaries and veins, it
is of importance that we should particularly examine the variations
in the flow of blood in the arteries, arising from variations in
their width.

When the constriction of an artery, as above described, is
taking place, the flow of blood is sometimes seen to become at
first retrograde, sometimes at once interrupted. The retrograde
movement seems to be owing to the constriction of the artery
taking place from the branches towards the trunk. The vessel at
last having nearly or wholly closed in, the flow ceases altogether.
When the vessel begins again to dilate, single blood-corpuscles
only are seen at first to pess, and that often with difficulty. Dila-
tation proceeding farther, more and more corpuscles pass. The
artery, lastly, having attained its average width, a continuous and
rapid stream is re-established.

It has now been shown that under the operation of certain
agente applied to the web, the arteries become dilated. It
is now to be added, that the flow of blood becomes at the same
time more rapid; the resistance to its motion from friction being
diminished in the dilated vessels. It may perhaps be proper
to observe, that the staie of general dilatation of an artery,
with coincident acceleration of the flow of blood here spoken
of, is not to be confounded with the state of partial dilata-
tion above described, in which there is retardation of the flow of
blood. This is a point to which we shall have occasion to return
below.

c. In the capillaries.—The flow of blood in the capillaries is
continuous, and in gener8l slow enough to allow of the individual
corpuscles of the blood, red as well as colourless, being distinctly
ecen. The red corpuscles pass on in single file, overlapping each
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other, and having their long diameter in the direction of the length
of the vessel. This file or chain of red corpuscles, may be seen
interrupted at intervals by the interposition of one or more colour-
less corpuscles, or without being iunterrupted, pressed aside.

When any impediment to the flow of blood from the capillaries
into the veins occurs, the red corpuscles may be seen to accumu-
late, and to become applied to each other by their flat surfaces,
with their diameters more or less nearly at right angles to the
axis of the vessel.

D. In the veins.—In the veins the flow of blood is continuous,
and more rapid than in the capillaries, but less rapid than in the
arteries. When the flow is active, the stream appears red in the
middle, where the red corpuscles are collected ; colourless next
the walls of the vessel, where colourless corpuscles, in greater or
less number, are usually accumulated in the plasma. Very fre-
‘quently, the flow is tardy enough to allow of not only the colour-
less corpuscles, but also the red, being individually distinguished.

It is in the veins, as above hinted, that we most frequently see
the colourless corpuscles accumulated in such numbers as to form
a stratum on the inner surface of the wall of the vessel. That
this is owing merely to the less degree of force with which the
blood flows in the veins, and not to any peculiar tendency to
adhesion between the colourless corpuscles and the walls of the
veins, nay be inferred from the fact, that in arteries in which the
flow of blood was sluggish, I have seen colourless corpuscles
accumulated next the wall in as great numbers as may be seen
in veins.

In a vein in which the flow of blood is impeded, the red cor-
puscles become arranged together by their flat surfaces, and are
otherwise packed in all directions. :

Section IIl.— Influence of the Arteries on the Capillary
Circulation.

In observing the circulation in the web of the frog’s foot, we
can see distinctly that the flow of blood in the capillaries is acce-
lerated or retarded by acceleration or retardation of the flow in
the arteries. Now, we have above seen, that the heart’s action
being the same, the flow of blood in the arteries is accelerated or
retarded according to variations in their width, which variations,
on their part, are owing to the contractility of the middle coat of
the arteries. The arteries are thns the great regulators of the
capillary circulation, though they have no primary share in the
propulsion of the blood.

In accordance with what has beeffabove said, we may, for
the sake of conveniently describing the influence of the arteries
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on the capillary circulation, recognise four degrees of width which
‘may be presented by those vessels with corresponding degrees of
rapidity of the flow of blood ; viz.—1st degree. Artery so much
constricted that there is no room for the passage of the blood-
corpuscles. 2d deg. Artery just wide enough to permit the blood
to flow, though with difficulty. 8d deg. Artery neither constricted
nor much dilated, with the blood flowing freely. 4th deg. Artery
much dilated, and the flow of blood stronger and more rapid than
in the 3d degree.

In consequence of the peculiar connection above described,
between the arteries and capillaries on the one hand, and the
capillaries and veins on the other, we can observe the influence
which a given artery especially exerts on the flow of blood in the
capillaries to which it leads. Thus, when the width of aun artery
is reduced to the first degree by coustriction, and vis a tergo no
longer transmitted, the direct flow of blood is of course arrested
in its still pervious terminal point, and in the capillaries to which
it leads ; but, if the constriction continue, blood is soon seen to
regurgitate from the anastomosing arteries, and from the veins
through the capillaries into the terminal part of the affected artery.
The red corpuscles of the regurgitsting and slowly moving blood
aggregate together, and in some places become stagnant.* If,
however, the constriction of the artery should cease, so that its
width returns to the third degree, the flow of blood becoming re-
established in the saine degree, we see the retrograde stream in
the capillaries and terminal part of the artery changed into the
natural direct one, and the stagnation, when it exists, dissipated.
When the width of an artery is in the second degree, the stream
may continue direct, but the circulation in the capillaries of the
part is sluggish ; in some perhaps the blood may be stagnant.

When all the arteries of the web are more or less in the second
degree of width, there is sluggish flow, with great accumulation of
red corpuscles in the capillaries and veins, with here and there
stagnation. In such cases, on the application of one of the agents
above mentioned, the fourth degree of width of artery and ra-
pidity of flow is produced, the consequence of which is, that the
congestion and stagnation are quickly dissipated. Dilatation of
the arteries, and acceleration of the flow of blood, in somewhat the
same degree, I have found to be the effect of section of the ischiatic
nerve,

In one case the arteries of the web were more or less con-
stricted, the circulation sluggish, the blood in the capillaries here
and there stagnant. A drop of the solution of sulphate of copper,

* The stagnation takes place the more rapidly when the part is kept exposed to

the drying action of the air, and still more when the plasma of the blood is rich in
fibrin and albumen, as it appears to be in autumn.
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with vinum opii, was applied, whereupon the arteries immediately
became dilated and the circulation brisk. .

In another case, an artery was much constricted and varicose
from the application of a solution of atropia to the web, and the
blood was just flowing. A drop of Battley’s liguor opii sedativus
was applied, whereupon there took place full dilatation of the
artery and a brisk flow of blood.

In the third case, the two large webs of a frog’s foot were very
much congested ; the blood stagnant in a great many capillaries,
and flowing slowly or oscillating in others. The flow in the veins
sluggish. The arteries all more or less constricted. Sometimes
one artery would be seen to dilate a little ; and in proportion as
the flow of blood in it thus became free, the circulation in the ca-
pillaries to which it led was re-established. In the second largest
web, one artery was seen dilated and constricted at intervals. At
two of the dilated places, red corpuscles were seen adhering to the
wall of the vessel. The application, to the web, of solution of
salt, was followed by uniform dilatation of the arteries, a brisk
flow of blood, and the dissipation of the congestion.

CrarteR IIL.—OF THE STATE OF THE BLOOD AND THE
BLoop-vEssELs IN INFLAMMATION OF THE WEB OF THE
Froc, rrom an Incisep Wounb.

When an incised wound, involving arteries, veins, capillaries,
and nerves, is inflicted on the web, the part, for a moment, be-
comes somewhat exsanguine, but the blood soon returns.  Bleed-
ing does mnot, in general, take place. ~When it does, it soon
ceases, in consequence of the corpuscles aggregating, and the fibrin
co:tﬂ;lating at the orifices of the vessels whence blood issues.

e inflammation arising from the injury, manifests itself by
redness at the margins of the wound,—the farther margin espe-
cially, or that opposite to where the trunks of the cut vessels are.
Under the microscope, it is seen that this redness is owing to
accumulation of red corpuscles in the blood, in the vessels of the
part. In those vessels, especially, which have been directly im-
plicated in the injury, the blood is perhaps seen to be stagnant,
from the red corpuscles having become agglomerated together,
whilst in others it is still flowing, though tardily.

Here I would stop, to explain in what sense I employ the terms
*“ CoNGESTION,” and “ StacNATION.” In both cases, it is to
understood that there is an unusual accumulation of red corpuscles
in the blood of the affected vessels. As long as the blood, thus
loaded with red corpuscles, continues to flow, however tardily, we
have ¢“ ConGgEsTiON.” When the blood has ceased to flow, in
consequence of the red corpuscles baving agglomerated into
masses, blocking up the vessels, we have *“ StaaNaTION.”



and the Blood-vessels in Inflammation, &c. 79

In order to ascertain how the congestion and stagnation of the
blood, occasioned by an incised wound, are brought about, a
series of experiments and observations were instituted, for the
purpose of determining,—in the first place, the separate effect of
section of an artery on the flow of blood ; in the second place,
the separate effect of section of a vein; in the third place, the
separate effect of section of capillaries only ; and, in the fourth
place, the separate effect of section of the nerve accompanyiug an
artery.

Section 1.—Effect of Section of an Artery of the Web of the
Frog on the Flow of Blood in the part.

When an artery is cut across, it immediately becomes con-
stricted, even to obliteration of its caliber, upwards in the direc-
tion of its trunk, and downwards in the direction of its ultimate
ramifications. The flow of blood is thus arrested, and the im-
mediate consequence is, an exsanguine state of the part to which
the ramifications of the artery lead. But this state of matters is
not of long duration. In the course of a minute or so relaxation
of the wall of the artery and dilatation take place, both above and
below the wound. In the upper part of the artery, the flow of
blood is re-established, as far down as the first considerable branch
proceeding from it above the place of scction. By this branch
the stream of blood passes off. In general, none of the blood,
except a stray corpuscle now and then, enters the artery further,
although it has become dilated down to the place of section B,
where, however, the cut end of the vessel continues closed by con-
striction. Into the part of the artery below the section D, blood,
of course, no longer enters directly. It enters, however, in a re-
trograde direction, and very slowly, by one set of branches, and
passes out in a direct course, but still very slowly, by another set
of branches. The blood which enters the artery below the section
in a retrograde direction, regurgitates from the capillaries and
veins to which the branches lead by which the blood enters; and,
if the cut artery has a direct anastomosis below the section with
another artery, blood also regurgitates by that anastomosis.

The branches by which the blood enters in a retrograde di-
rection, and those by which it passes out in a direct course, vary
according to circumstances. The following are some examples.

1. The blood regurgitates by one of the terminal branches, A,
and passes off in a direct course by the other terminal branch, B.
At the same time, the blood moves slowly backward in the trunk,
C, and perhaps passes off in a direct course, by the lateral branch,
D. The retrograde stream in the trunk may not reach up as far
as the place of section, though up to that place the artery is dilated.
The artery may thus be empty, or nearly so, to some extent, both
above and below the place where it is cut across.
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2. Instead of pursuing the course just described, the blood may
enter in a retrograde direction by D, and thence in a direct course
through C and A, as well as B.

3. An artery having been cut acrossat A, became constricted up
to B and down to C. By and by, the artery became dilated,
and the circulation in its upper part was re-established as far
down as D ; whilst in the part below the section, the flow of blood
went on in a retrograde direction through E, into C, and thence
in the usual direction, though slowly, into F. At G, dilatation
took place, and a stream flowed in a retrograde direction through
H, from its anastomosis with a neighbouring artery into the trunk
at G, and in a direct course into its branch, I. By and by the
blood flowed in a retrograde current in the trunk of the artery,
from C to G, and thence turned with the stream into I.

4. In a case in which H had no direct anastomosis with a
neighbouring artery, but in which the retrograde stream of blood
came from capillaries and venous radicles, the stream from H
through G into I, soon ceased, the blood having become stagnant
in them.

5. In an artery which had been cut across, the flow of blood
became re-established in the part below the section, in consequence
of blood flowing into it by lateral branches in a retrograde di-
rection.

What attracted notice in this case was, that in the part of the
vessel A, fed by a single small lateral branch, the flow of blood
was slow, whilst in the part a little lower down, fed by two large
lateral branches, the flow was rapid. It was curious to observe
the meeting of the slow and rapid parts of the stream.

6. Under somewhat similar circumstances we may have streams
in opposite directions, meeting each other, thus: the two streams
mingling and passing off by the lateral branches, A A, in a direct
course. :

It is to be remarked, lastly, that in one and the same case, the
stream of blood may be seen at one time to run in one direction,
at another time in another direction.

In the venous radicles and capillaries, through which the blood
flows in a retrograde direction, into the lower part of the cut
artery, congestion takes place, and eventually in most of them,
stagnation also. Through a few venous radicles and capillaries,
and through certain of the ultimate arterial ramifications, the back-
ward stream may be still kept up into the artery, and thence again
it may slowly flow in a direct course into other branches leading
off from it. But in many of these, also, stagnation takes place.
If there be an anastomosis with a neighbouring artery, the flow is
so far kept up through it.

The effect of section of an artery of the web of the frog on the
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flow of blood in the part to which the artery leads is thus con-
gestion and stagnation ; the manifestation of which, to the naked
eye, is a reddish spot.

It has been said that the re-establishment of the flow of blood
in the upper part of the artery, extends only as far down as
the first considerable branch, immediately above the place of
section, although the artery has become dilated down to that
place. The few corpuscles that enter become accumulated at
one side of the vessel, and oscillate up and down. It is also said
that in the artery below the section, the retrograde stream may
not reach up as far as the place of section, thougih::p to that place
the artery is dilated. Eventually, however, corpuscles do enter
and remain there, oscillating up and down.

As the ramifications of a given artery lead only into a par-
ticular part of the capillary network, it is the blood in that part
only, and in the venous radicles leading from it, which becomes
congested and stagnant, in consequence of the section of the are
tery ; and this, because vis @ tergo has been cut off only fromn the
blood there. If the artery be cut without implication of any
other vessel, there occurs no congestion or stagnation in the si-
tuation of the wound. The only congestion and stagnatien are
those of the blood in the capillaries and venous radicles, to which
the ramifications of the artery lead, and the congestion and stag-
nation are at some distance f{om the wound.

The congestion and stagnation which take place in the artery
below the section, and in the capillaries and venous radicles, to
which it leads, is to be explained by the impcrfect manner in
which vis @ tergo is communicated to the blood, in consequence
of the circuitous route which it is now necessitated to follow,
Except where there is an arterial anastomosis, vis @ tergo operates
entirely in a retrograde direction through the vein and capillaries
from other arteries. The part of the web, where the blood is
thus necessarily moving slowly, becomes the seat of exudation,
and is also readily affected by the drying influence of the air,
the blood thus becomes inspissated, the result of which is speedy
agglomeration of the red corpuscles and stagnation. If the web
be still kept stretched éut and exposed to the air, it readily be-
comes dry in the situation of the stagnation,

Of the vessels implicated in the injury, colourless corpuscles
are accumulated in greater number in those in which the blood
continues to flow, than in those in which it has become stagnant,

Section IL—Effect of Section of a Vein or Veins of the Web of
the Frog on the Flow of Blood in the part.
When a vein of the web is cut across, blood does not gene-
rally escape, even from the orifice below the section; I have not
VOL. LXXVI. No. 188, F



82 Mr T. W. Jones on the State of the Blood

been able to satisfy myself, as already mentioned, that this is in:
any degree owing to constriction of the vessel at the place of sec-
tion, much less to constriction of the vessel to any extent beyond.
The non-escape of blood from the orifice of the vein, below the
section, appears to me to be owing, as already stated, to the sur-
rounding tissue, by its elastic and tonic reaction, closing in around
the open mouth. That this is so appears farther from the fact,
that blood is sometimes seen becoming extravasated into the
tissues around the lower orifice. It is, however, to be remem-
bered, that blood does sometimes escape from the lower orifice.
On the other hand, the lower part of the cut vein may not be
filled with red blood as far up as the wound. For instance, in
one case, the blood in the vein below the wound was observed to
be only partially loaded with red corpuscles.

After the section of a vein, there 1s no farther flow of blood in
the upper segment from the wound up to the first considerable
branch which enters the vessel. From the stream of blood which
enters the venous trunk by the branch referred to, corpuscles may
be seen to become detached, and attempt, as it were, to pass in
the direction of the wound; but they are for the most part re-
pelled. An oscillation, somewhat as in the case of the upper part
of an artery after section thus goes on. Eventually, by the suc-
cessive entrance of a few corpuscles at a time, an accumulation
takes place in the part of the vein immediately above the wound.

In the vein below the section, the flow of blood becomes retro-
grade to another vein if there be an anastomosis with such. In
a case in which a vein was cut, and also the veins with which it
anastomosed, the venous radicles, and capillaries, from which they
received their blood, became congested, but the flow of blood still
went on in the following manner: By one set of radicles the
vein received blood from capillaries in the natural direction,
whilst, by another set of radicles, it sent the blood away in a re-
trograde direction to capillaries. from which the blood passed into
the radicles of anothcr vein. Having thus to pass through two
scts of capillaries, the blood of course flowed tardily. Conges-
tion, therefore, took place in the capillaries and venous radicles, —
stagnation, however, in a few only. '

As above mentioned, in the case of arteries which have been
cut, the branches of a vein which has been cut, by which the
blood enters in a retrograde direction, and those by which it
passes out in a direct course, vary according to circumstances,
even in the same vein. In a case in which the blood passed in a
retrograde direction from the segment of the vein below the
wound through radicles into capillaries, and from the capillaries
in a direct course through radicles into the segment of the vein

above the wound. In the same case, examined a short time after,
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the direction of the flow of blood was found to be the contrary of
this; but on the application to the web of a drop of Lguor opii,
which caused dilatation of the arteries and acceleration of the flow
of blood, the stream in the vein was restored to its previous di-
rection.

In one case, in the part of the trunk of a cut vein immediately
above the wound, blood entered by one small radicle and passed
out by another, without mingling with the stream which entered
the vein higher up.

The much less disposition to stagnation of the blood in the
capillaries after section of a vein than afier section of an artery is
worthy of remark. 1ln consequence of the veins anastomosing so
freely with each other, the blood in any capillaries, under the
influence of vis @ tergo in the arteries leading to them, finds little
difficulty in making its way into another vein, when that into
which the capillaries more directly open is cut. But even when
& vein is cut across which has no free anastomoses, and when the
blood entering it by one set of radicles from one set of capillaries
must, in order to get into a vein to be carried away, pass in a
retrograde direction by another set of radicles into another set of
capillaries, and thence in a direct course into the radicles of the
vein which is to carry it away, the vis @ tergo in the arteries is still
in operation, and is sufficient to drive the blood onwards. After
section of an artery, on the contrary, vis @ tergo is cut off from
‘the blood in the capillaries to which the artery leads. The only
force which now bears on the blood in the capillaries in question
is that transmitted in a retrograde direction from the veins into
the radicles of which the capillaries open, and that transmitted by
any anastomosis which the part of the artery, below the section,
way have with another artery. But such force is small, and being
retrograde operates disadvantageously. The consequence is, that
the blood in the capillaries to which the cut artery leads readily
becomes stagnant. ‘
Section III.—Effect of Section of Capillaries only on the Flow

of Blood in the part.

At a part of the web between an artery and a vein, an incision
was made involving capillaries only. The artery in the neigh-
bourhood shortly after became constricted, and the flow of blood
ceased in it for some seconds; after which it dilated, and the flow
went on again as before. The constriction of the artery just men-
tioned, it is to be particularly observed, is not the effect of section
“of the capillaries. It is the effect of the irritation of the web in
the neighbourhood of the artery, and will equally take place when
-the web is irritated without capillaries being cut, and may not
take place when capillaries are cut.
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As an effect of section of the capillaries on the flow of blood,
there took place, on the side of the wound next the artery, stagna-
tion of blood in the capillaries actually cut as far as their commu-
nication with other capillaries. On the side of the wound next the
vein, in addition to stagnation of blood in the capillaries actually
cut at the immediate margin of the wound, as on the side next the
artery, there took place some congestion in the capillaries gene-
rally. The capillaries, at the farther extremity of the wound,
which now alone served as the channel for the blood which pre-
viously passed through the cut capillaries, became distended with
blood, which, however, under the direct influence of vis a tergo
in the artery, flowed freely through them.

After the lapse of twenty-four hours, the blood in the capillaries
on the side of the wound next the vein, i. e., the capillaries cut
off from the influence of the force in the arteries, was found stag-
nant. At the immediate edge of the wound next the artery, the
blood was stagnant in a few capillaries only. At the further end
of the wound the flow of blood was natural.

Section 1V.—Effect of Section of the Ischiatic Nerve on the
Flow of Blood in the Web.

After section of the ischiatic nerve we have above seen, that
the arteries are rather dilated; it is now to be added that the flow
of blood is, on the whole, more rapid. The consequence of this
is, that there is less disposition to congestion and stagnation from
the action of such external agents as the drying action of the air,
solution of salt, &c., than in the natural state.

‘When the ischiatic nerve has been cut, there is more disposi-
tion to congestion below the wound after section of an artery or
vein. The cause of this is, that in consequence of the more rapid
flow of blood in the arteries of the web generally, a %'reater quantity
is poured into the vessel below the section. I have, however,
observed, that the anastomosing vessels become enlarged more
quickly, and that a free tlow of blood is more quickly re-esta-
blished through them.

Section V.—Effect of Section of the accompanying Nerve of an
Artery on the Flow of Blood in the part.

A nerve lying close beside an artery was cut. The artery above
the section became constricted as far up as the first considerable
branch, and the blood ceased to flow. The artery below the
section became much dilated, and there took place in it a retro-
grade flow of blood from the capillaries. This continued for a
few minutes when the upper part of the artery having dilated, the
flow of blood again took place in it, and as a consequence of this,
the stream in the lower part was restored to its natural direction.
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In the situation of the wound, the artery continued constricted.
The artery below the wound continued more dilated than above.

In another case, the nerve alongside of an artery was cut. The
artery became counstricted from the place of injury upwards
and downwards, The flow of blood was arrested above, up to
the first considerable branch. Immediately below the wound the
artery became to a short extent dilated; below that it remained
constricted ; but farther down it was found dilated, and there
regurgitation of blood took place. After a few minutes, the flow
of blood was completely re-established ; but the artery opposite
the wound remained narrower than above or below. Next day
the blood was found flowing feely in the artery, which was still
constricted opposite the wound, dilated below it.

In the third case, through a wound in the skin, a nerve was
drawn out in a loop from alongside of an artery. No change in
the artery occurred, except at the most a slight degree of con-
striction at the place where the nerve was torn away from it.
The circulation went on quite vigorously throughout the whole
course of the artery, and also in the capillaries into which it
opened. Next day, the flow of blood in the artery was found
still going on. The artery was slightly constricted at the wound.
Four days after, the blood was found still flowing freely in the
artery.

In the fourth case, a nerve was torn from alongside an artery,
as in the preceding case, and cut through. The artery became
constricted both above and below the place of injury, and the flow
of blood was arrested. But in the course of a minute or two, the
vessel became dilated, and the flow of blood was re-established.
In the situation of the injury, the artery remained narrower than
above or below. Above, it was narrower than below. On exami-
nation next day, no blood was at first seen flowing in the artery.
After some minutes, however, and after a drop of water had been
applied to the web, the flow commenced, slowly at first, but it
soon acquired its natural velocity. The artery opposite, above
and for some extent below the injured part of the nerve, was of
natural width, and the blood flowed with natural velocity, but,
lower down, the artery was considerably dilated, and the stream
less rapid. At this latter place there was a great number of
colourless corpuscles.

Section VI—Effect of Section of Arteries, Veins, Capillaries,
and Nerves altogether on the Flow of Blood in the part.

We have thus seen, that when an artery is cut across, there
take place congestion and stagnation in the capillaries to which
it leads; that when a vein is cut across, congestion takes place
in the capillaries from which certain of the radiclos of the vein
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below the wound arise, but stagnation only here and there; that
when capillaries only are cut across, stagnation of blood takes
place in those, on the side of the wound next the artery, which
are implicated, only to where they are in connection with the
other capillaries, whereas the stagnation is more extensive in those
on the opposite side of the wound ; we have seen, lastly, that
when the accompanying nerve of an artery is cut, the flow of
blood does not appear to be particularly influenced.

When a wound involving arteries, veins, capillaries, and nerves,
is inflicted on the web, we have a combination of these effects;
but perhaps to a greater degree, in consequence of the reciprocal
influenee of the impediments to the flow of blood in the artery
and vein below the wound. And it is thus, that the congestion
and stagnation are brought about which occasion the redness by
which the inflammation arising from the injury is manifested.

Section VIl.—Ezudation in the Case of Inflammation from
the Wound of the Web.

In inflammation from wound of the web, opacity of the affected
part gives evidence of exudation baving taken place. In the course
of the healing process, we have further evidence of exudation in
the thickening of the margins of the wound and in the process of
granulation, the exuded matter being that which occasions the
thickening, and out of which the new substance is developed.

CHAPTER IV.—OF THE STATE OF THE BL0OOD AND THX
Broop-vEssELs IN INFLAMMATION FROM THE APPLICA-

TION OF A STRONG SOLUTION OF COMMON SALT TO THE
Wes.

Section I.—Description of the Mode in which Congestion and
Stagnation take place.

It has been above stated, that a solution of coramon salt applied
to the web causes dilatation of the arteries and acceleration of the
flow of blood in them, and of course in the capillaries and veins
also. If the solution of salt, however, be strong, the acceleration
of the circulation soon gives place to retardation from congestion
and commencing stagnation of the blood corpuscles. Eventually
the circulation is altogether arrested in the part, the blood having
become stagnant in a greater or less number of vessels, according
to the intensity and extent of the action of the salt.

Stagnation commences in the capillaries, and extends from
them to the veins on the one hand and to the arteries on the
other.. The mode in which it is seen to take place is by red cor-

uscles, more collapsed and darker.looking than natural, first ad-
f\)ering to the walls of the vessels, and then other red corpuscles
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adhering to them. The first adhesion of red corpuscles to the
wall of a vessel usually takes place at the bifurcation, and in this
manner: The stream, striking with force on the wall of the vessel,
at the bifurcation, some of the red corpuscles adhere to the wall
of the vessel. Other red corpuscles adhering to them, an agglo-
merated mass results, which is sometimes seen Lo be moved along
the vessei a short way by the force from behind ; but more red
corpuscles adhering to the mass, the vessel is at last wholly blocked
up by it. The stream being no longer permitted to pass in part,
passes off; but in leaving, the stream strikes on the wall of the
vessel at the bifurcation, where red corpuscles adliere, and form
a nucleus for an agglomeration which blocks up both the vessels,
80 on the process goes.

Stagnation is seen first to take place in those capillaries which
are least in the direct course from the artery to the vein. In those
capillaries which lead most directly from the artery to the vein,
aud in which, consequently, vis @ tergo operates most advan-
tageously, the blood is latest in stagnating. 1t has been sup-
rooed, that the red corpuscles first agglomerate in the arteries
eading to the capillaries, and that the resulting masses, on
entering the capillaries, act like plugs. To these plugs more cor-
puscles adhere, and thus the capillaries become entirely blocked
up. It will be seen below, that grayish granulous-looking plugs,
composed, apparently, of colourless corpuscles and coagulated
fibrin, are sometimes seen to block up an artery; and on being
forced on by the stream from behind, to block up capillarics.
Such plugs, however, have no share in producing the stagnation ;
for this takes place in the manner above described, when no plugs
are to be detected. Besides, the plugs in question continue in
the capillaries only for a short time, being soun disintegrated and
carried away into the veins.

The capillaries to which a given artery leads, and also the
terminal branches of that artery, having become obstructed by the
stagnant red corpuscles, the blood ceases to enter the part of the
trunk of the artery immediately above the place where the stagna-
tion is, but passes off by lateral branches higher up, as in the case
of section of an artery. Down to the place where the blood is
stagnant in the extremities of the artery, the dilated trunk con-
tains but a small quantity of blood-corpuscles, and these are seen
collected to one side of the vessel and oscillating up and down.

In the veins, the blood also becumes stagnant up to the en-
trance of a large branch, conveying blood from a part of the web
in which the flow is still free.

Not many colourless corpuscles are seen in the vessels in which
the blood is stagnant; but they are seen in considerable numbers
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in those veins in the neighbourhood in which the flow of blood is
still free, though, perhaps, retarded.

When by adheston to the walls of the vessel and agglomeration
with each other, the red corpuscles are arrested in their course,
the plasma of the blood passes on until the vessel is completely
stopped up by the stagnant red corpuscles. This goes on in one
vessel after another, the plasma draining away from the vessels
which have become obstructed into such as still remain pervious,
and with which there is communication. In some vessels, how-
ever, all the outlets from which have become blocked up with
stagnant red corpuscles, plasma is retained. Such vessels appear
empty, or almost so, of blood from the absence of the corpuscles.

Thus it is also, that the red injection may be seen interrupted
here and there, and vessels with stagnant red corpuscles in them
may appear isolated. v

The stagnant red corpuscles within the vessels are so closely
agglomerated together, that they present the appearance of a uni-
form red mass similar to that which they present out of the body
when the blood is mixed with albumen.

Section IL.—Ezplanation of the mode in which Congestion and
Stagnation take place.

It has been above hinted that it has been generally asserted
by authors on the subject which here engages our attention, that
the flow of blood is accelerated when the arteries are constricted.
and retarded when the arteries are dilated. This mistake as to
matter of fact has probably arisen from observers not having accu-
rately watched the sequence of all the phenomena. They have,
for example, apparently supposed, that the retardation, which
really depends on the commencing stagnation, is the effect of the
co-existing dilatation of the arteries; and, in viewing the pre-
ceding acceleration of the flow of blood, they have not observed,
that the arteries, so far from being constricted, are actnally dilated
at the time.* Observers have, perhaps, been confirmed iu this
view, by confounding the general dilatation of an artery with the
partial dilatation above described, in which there is truly a retarda-
tion of the flow of blood ; and so making an erroneous application
of the physical law, that a stream loses in velocity on entering a
wide from a narrow channel.

The dilatation of the arteries, and the coincident acceleration
of the flow of blood, have not, when the vessels are otherwise in a
natural state, any share in bringing about the subsequent stag-
nation. This is proved by the fact, that in frogs, we may some-

* On the very first application of the salt to the web, there is sometimes a
momentary retardation. This is coincident with the constriction of the arteries,
Dilatation of the arteries and acceleration of the flow of blood quickly supervene.
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times observe the arteries very much dilated and the blood flowing
freely, without any tendency to stagnation; whilst, on the contrary,
there is a tendency to stagnation in the capillaries when the arteries
are constricted. The same thing can be more strikingly demon-
strated by experiment. We have above seen that after section
of the ischiatic nerve, the arteries of the web of the same side
are found somewhat more dilated, and the flow of blood in them
freer and more rapid than in the web of the uninjured side. If, after
section of the ischiatic nerve, we apply the solution of salt to the
webs of the same side, it is found that stagnation of blood in the
vessels does not so readily take place as it does when we apply
the same solution to the webs of the uninjured side, or to the
webs of a frog which has not been injured at all. In short, stag-
nation is not so readily induced by the salt when the ischiatic nerve
i# cut as when it is entire ;* and this is no doubt owing to the
greater dilatation of the arteries, and the consequent freer and
more rapid flow of blood.+

Casz.—The ischiatic nerve of a frog cut, and then the webs
of the same side examined. The arteries were seen to be dilated,
and the flow of blood in them free and rapid. A drop of a
solution of salt applied to the webs, but stagnation did not take
place. Another drop applied, and stagnation took place at the
most depending part where the drop lay longest. Elsewhere the
circulation continued free. In some places, near where the solu-
tion of salt lay longest, there was congestion without suﬁnation.
The webs of the side on which the ischiatic nerve was still entire
were next examined. The arteries were rather constricted, and
the circulation was not so free. A drop of the solution of salt
applied, whereupon stagnation took place very quickly.

It appears to me, that the adhesion of the red corpuscles to the
walls of the vessels, and to each other, on which the stagnation
depends, can be attributed only to a change in the state of the
blood itself, produced by the action of the salt—a change con-
sisting in inspissation of the plasma, as regards its albuminous
and fibrinous constituents. On this condition of the blood we
have seen that the more ready agglomeration of the red corpuscles
in blood out of the body depends. The mode in which the salt
acts in groducing inspissation of the plasma, I consider to be
principally by withdrawing water from the blood by endosmose.

® It has been stated by Dr Krimer, that the application of salt to the web of
tbe frog does not cause inflammation when the ischiatic nerve bas been cut; but
the accuracy of this has been csllled in question by Prof. H. Nasse. From what
is said in the text, it will be seen that Dr Krimer's statement, although not acou-
rate, was not altogether without some foundation,

t After the experiments recorded above, on the effect of section of the nerves
accompanying arteries, and of the ischiatic nerve, I am no longer of opinion, as I
formerly was, (Brit. and For. Med. Rev., April 1844,) that stagnation is in any
direct manner owing to suspension of nervous influence on the arteries,
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The change in the appearance of the agglomerating corpuscles
above noticed, of itself indicates a change in the composition of
the plasma.

That inspissation of the plasma is the cause of the adhesion of
the red corpuscles to the walls of the vessels, and to each other,
on which the stagnation depends, is an opinion which has been
already expressed by my much esteemed friend, Professor Henle,
of Heidelberg; but his opinion as to the mode in which the in-
sl?issation is produced is different from that above stated. The

rofessor’s opinion is this: As a physical consequence of dilata-
tion of the vessels, there takes place a retarded flow of blood.
This retarded flow, together with thinning of the walls of the ves~
sels, arising from relaxation and dilatation, favours the exudation
of serum, the consequence of which is that the plasma becomes
inspissated by a preponderance of protein matter over the salts.
This view of the matter does not appear to be in accordance with
the facts which we have above had occasion to relate : thus—1st,
There is an accelerated, and not a retarded, flow of blood, as a
consequence of dilatation of the arteries. 2d, That, supposing
thinning of the walls of arteries from relaxation and dilatation do
favour exudation of serum, such exudation can contribute nothing
to the stagnation, as is evident from the cases above referred to,
in which there is relaxation and dilatation of the arteries, without
any tendency to stagnation. But it is principally through the
walls of the capillaries that exudation takes place ; and these walls
neither become contracted and thickened, nor relaxed and thinned,
so that they are always equally ready to allow of exudation, pro-
vided the necessary condition exists, viz., congestion and stagna-
tion. 8d, Retardation of the flow of Llood is the effect of con-
gestion of red corpuscles in the vessels, and commencing stagna-
tion, which, on their part, are the effect of the abstraction of water
from the blood by the endosmotic action of the salt. Hence re-
tardation of the flow of blood can have no share in producing the
inspissation which causes the stagnation.

Aguainst the opinion, that inspissation of the plasma is the cause
of the adhesion of the red corpuscles to the walls of the vessels,
and to each other, on which the stagnation produced by the action
of the salt on the frog’s web immediately depends, it might be
contended, that a given portion of blood in the capillaries exposed
to the endosmotic action of the solution of salt will have passed
on into the veins, and been succeeded by another portion, before
inspissation can have taken place to the requisite degree, and so
on. In reply, it is to be observed, that this is no doubt the casc:
when the solution of salt is weak, or when the salt is applied to
the sole of the web, where the epidermis is denser, and less per-
meable, 6r when, as above seen, the arteries are dilated, and the
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Bow of blood free and rapid; and is the cause why, under such
circumstances, stagnation does not so readily take place. When,
however, the solution of salt is strong, and is applied to the dor-
sum of the web, where the greater fineness of the epidermis more
readily allows of endosmose, or when the flow of blood is not un-
usually free and rapid, we can easily conceive how, from the small
quantity of blood exposed to the endosmotic action of the salt,
water should be rapidly enough abstracted, and the plasma thereby
at once inspissated to a degree sufficient to produce the effect
which, under the circumstances named, we observe to take place so
readily, viz. adhesion of the red corpuscles to the walls of the ves-
sels, and to each other, and consequent stagnation.

That stagnation is more readily occasioned by the application
of salt, the slower and less free the flow of blood is, is well shown
in the vessels to which the lower part of an artery, that has been
cut across, leads; also in the vessels around a wound in which the
flow of blood is sluggish ; also, when the trunk of a vein has been
cut acroes, in the part of the vessel below the section and its ra-
dicles. In vessels, under such circumstances, we have above seen,
that stagnation may spontaneously take place; if not, it is very
repidly induced by the application of the solution of salt.

From the account now given of the mode in which congestion
and stagnation of the blood are occasioned by the application of
a solution of salt to the web of the frog, it is evident, that the co~
lourless corpuscles contribute nothing to the eflect. Sometimes,
however, we see an artery become blocked up by 8 mass composed
apparently of colourless corpuscles and fibrin. In a web, in the
vessels of which stagnation of the blood had been produced by the
~ action of salt, an artery in which the blood had continued to flow
freely, suddenly became stopped up by a plug of a gray granulous
substance, so that the blood was arrested in its course, and passcd
off by the first considerable branch above the obstruction. Into
the artery below the obstruction, the blood flowed in a retrograde
direction by one set of branches, and passed out in a direct course
by another set of branches, as in the case of section of an artery.
By-and-by the plug was pushed slong in the artery by the force
from behind, and the flow of blood was re-established down to the
first considerable branch above the place, where the plug again
stopped. A portion of the plug of granulous substance becoming
detached and carried away, the mass was reduced in size, so that
it admitted of being again forced on. It next caused obstruction
in a capillary; but while it was in the act of being broken up
and carried away in the stream in fragments, the struggles of the
animal interrupted the observation. In another case, one in
which a large portion of the web had sloughed away from inflam-
mation, excited two or three days before, I several times saw,
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while watching the flow of blood in the remaining part of the
web, capillaries suddenly become filled with a gray granulous-
looking substance. This, for a time, obstructed the vessel ; but
it was always at last moved on by vis @ tergo, and getling into a
vein was carried away. In other cases, I have seen similar masses
adhering to the wall of the vessel, but not entirely stopping it up.
In some cases, I have been able to satisfy myself, that the plugs
of gray granulous substance consisted of colourless corpuscles,
agglomerated and held together by a tenacious-looking matter,
probably coagulated fibrin. In other cases, it appeared to me,
that the gray substance consisted of minute granules, held together
by the tenacious matter.® :

Section I1I— Ezudation in the Case of Inflammation from the
Application of a Strong Solution of Salt to the Web.

In inflammation from the action of a strong solution of salt on
the web, exudation is manifested by opacity and thickening, and,
in a greater degree, by a collection of fluid between the two layers
of skin. In a web to which a strong solution of salt had been
applied three days before, and in which congestion and stagnation
had been produced, the circulation was found re-established in
great part, except at the free margin of the two largest webs,
where there were collections of fluid between the layers of skin,
giving rise to the appearance of blisters. The fluid contained in
these blisters having been evacuated and placed under the micro-
scope, was found to present elementary granules, nuclei surround-
ed by an amorphous substance, and completely formed nucleated
cells,. The latter were very pale, finely granular, and about
1-1800th or 1-1600th of an inch in diameter.

CuaapreR V.—OF THE STATE oF THE BLOOD AND THE
BLoop-VEsSsELs oF A PART oF THE WEB oF A Froe,
CAUTERIZED WITH BLUE SToONE.

When a point of blue stone is rubbed on the web over an ar-
tery, this vessel, after, perhaps, being momentarily dilated, and
having the flow of blood in it accelerated, is seen to become slowly
but steadily constricted to obliteration. The blood thus ceases
to enter the artery below the cauterized place in a direct course.
It passes off by the first considerable branch above, but into the
artery below, the blood enters in a retrograde stream by regurgi-
tation, exactly in the manner already described, in the case of
section of an artery.

" * I have found, that on pressing the web over an artery or vein—a large vein

especially—pretty firmly with a blunt point, an agglomeration of colourless cor-

puscles with a faw red ones, held together, apparently, by coagulated fibrin, occurs,

adheres to the wall of the vessel, and more or less completely obstructs it at the
place.  Young heslthy frogs are the best subjects for the experiment.
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When a point of blue stone is rubbed over capillaries, the
blood ceases to enter them.

When the blue stone is rubbed over a vein, the blood in it
becomes stagnant and sltered in appearance.

When blue stunc is rubbed over a considerable extent of web,
so that arteries, capillaries, and veins, are all acted on by it, we
have a combination of all the above-mentioned effects.

In the uncauterized part of the web, which borders on the
cauterized part, we have congestion and stagnation of blood in
the vessels, such as would have been produced, if, instead of
cauterizing, we had cut out the portion of web.

Cuarrer VL—OF THE STATE oF THE BLoOoD AND THE
Broop-vEssELs purIiNG THE HEALING PRocEss, as os-
sERVED IN THE WEB oF THE Froc.

Section I,—Of the State of the Blood and the Blood-vessels
during the Healing of a Wound of the Web.

A. When an artery only is cut across.

In a day or two after the injury, sooner or later, according to
circumstances, the flow of blood usually becomes re-established in
the vessels in which there may have been stagnation, but it goes
on more or less sluggishly.

In two cases, the cut-ends of the artery became re-united, and
the flow of blood was restored in it as before.

When the wound of the web is small, it becomes filled up with
a grayish substance, composed of cells with granular contents.
In this substance, by which the wound may be closed in two or
three days, no circulation is at first seen ; but in the course of a
fortnight or three weeks, blood corpuscles may sometimes be ob-
served obscurely threading their way in a channel or channels in
the opaque newly-formed substance.

hen the wound of the web is large, immediate union does
not take place. The edges of the wound become thickened, and
the capillaries, all round, but especially those on the further side,
much congested and enlarged. The newly-formed substance,
which is composed of cells in process of being metamorphosed
into cellular tissue, appears at the edge of the wound in the form
of a clear border of fibrous-looking tissue, without blood-vessels.
In this substance, however, capillaries appear to be by-and-by
developed in connection with the surrounding old ones; but
before this is accomplished, more new substance has been added
at the edges, so that they still continue to present a clear non-
vascular border. The capillary net-work around the wound re-
ceives its blood from the branches of the artery above, and, in a
retrograde direction, from the artery below. .
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This process goes on until the granulating edges meet, when
the non-vascular substance coalesces, and the wound is closed.
The appearance which the part now presents is a gray non-vascu-
lar spot in the middle, and a vascular network around.*

The artery above the wound becomes obliterated up to the first
considerable branch which now constitutes the continuation of the
trunk of the artery. The artery below the wound becomes obli-
terated down to the first considerable branch. In general, blood
flows into it from an anastomosing branch of a neighbouring ar-
tery. The lower part of the cut artery thus virtually becomes a
continuation of the anastomosing artery. The blood supplied by
the latter flows from the former, through its branches in a direct
course. When the artery below the wound has no anastomosis
with another artery, it shrinks, and comes to form part of the ca-
pillary network.f

B. When capillaries only are cut across.

The capillaries actually cut, shrink, and disappear, whilst those
with which they communicated become somewhat enlarged, and
form a marginal network around the wound.

c. When a vein only is cut across.

As in the case of section of an artery, the wound of the web,
when small, may become closed, in the course of two or three
days, by a grayish granular substance interspersed with pigment
granules. By-and-by, in channels in this new substance, blood-
corpuscles may be observed threading their way, though obscurely
on account of the opacity of the new substance.

When the wound of the web is larger, immediate union does
not take place; but the process analogous to granulation above
d;scribed in the case of section of an artery, is established at its
edges,

The vein becomes obliterated up “to the first considerable
radicle above the wound, and down to the first considerable ra-
dicle below. Usually the capillary anastomosis between the two
radicles referred to becomes enlarged, and constitutes a new chan-
nel for the passage of the blood from the vein below to the vein
above the wound.

D. When arteries, capillaries, and veins are cut across.

In this case, the wound is necessarily of considerable size. Im-
mediate union, therefore, does not take place.

Around wounds inflicted about a week before, inflammatory
redness was visible to the naked eye. Under the microscope, it
was observed, that the capillaries in the red parts around the

¢ See Travers On the Physiology of Inflammation and the Healing Process,
p. 168,
"t Varieties in the direction of the flow of blood are, of course, to be observed
depending on the varieties above described. .
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wounds were gorged with red corpuscles, and that the blood was
for the most part flowing, but more or less luggishly. No new
vessels were as yet formed. The blood, however, flowed in a
retrograde direction in certain of the old vessels. The particular
connection of the capillaries around the wound, with the nearest
branches of the cut arteries and veins, both above and below the
wounds, will be understood from what has been already said.

I have sometimes found the lower part of the cut artery tortu-
ous and dilated at intervals.

At the extreme margins of the wound, the process of granula-
tion, including the development of new capillaries, goes on in the
manuer above described under the head, A. The new capillaries
constitute the terminal loops of the network margining the wound.
In these terminal loops the blood is stagnant; but in the rest of
the network, the blood, loaded with red corpuscles, is seen flow-
ing, though more or less sluggishly.

The edges of the wound where the granulating process is go-
ing on, are thick from exudation into the substance of the web,
and become drawn together so much, that if the wound is not too
large, they at last meet and unite. After this, many of the ca-
pillaries shrink and disappear, and the circulation becomes freer
in the remainder. The cicatrix continues thick for a while, and
the web is puckered around it. If the wound be large it does
not close, but its edges cicatrize. :

The cut arteries and veins become obliterated in the manner
above described under the heads A and c, as far as their nearest
considerable branches, and in the course of the process extrava-
sated blood disappears.

Though the flow of blood has become freer, red corpuscles are
sometimes seen adherent here and there to the sides of the ves-

sels; and, what is worthy of note, most of the red corpuscles are
distended, and of a round form.

Section I1.— State of the Blood and the Blood-vessels during the
process of Resolution of Inflammation of the Frog's Web,
excited by the application of a strong Solution of Sallt.
Stagnation of the blood occasioned by the application of a

strong solution of salt to the web, when not to a very great de-
ee, becomes quicklﬁ dissipated, especially in vigorous frogs.
e flow of blood is observed to be re-established in the follow.

ing manner: the agglomerated mass of red corpuscles in a given
vessel, exposed to the force from hehind in the artery leading to
that vessel, is seen to oscillate, yielding a little at each stroke of
the heart, and again recoiling. If the vessel in question has an
outlet into anoaf:r in which the flow of blood is free, it is seen
that the agglomerated mass of red corpuscles, being at last moved
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onwards, protrudes into the free vessel, the stream in which de-
taches nmf carries away the corpuscles composing the protniding
part. In this manner successive portions of the agglomerated
mass are carried away, until at last, reduced to a small size, it is
all driven onward by the stream from behind into the stream in
front, where it is broken up into its constituent corpuscles. The
blood has now free course in the obstructed vessel. In this way
one vessel after another is cleared until the circulation is fully
re-established in the web.

The process just described may be promoted by applying to
the web any of the agents above mentioned, as possessing the
property of causing dilatation of the arteries and acceleration of
the flow of blood,—even a solution of salt. 1t is to be remem-
bered, however, that the solution of salt, for instance, if strong,
may exert its property of causing dilatation of the arteries with
acceleration of the flow of blood in vain, in consequence of its
tending to keep up the auTation by virtue of its other property
of abstracting water from the blood by endosmose, and thus in
spissating the plasma.

The re-establishment of the flow of blood, in the manner de-
scribed, is to be attributed to the force from behind operating on
the agglomerated mass of red corpuscles, now become loosened
by having imbibed the thinner plasma of the blood flowing
against it. The promotion of the process, by the applications
referred to, is an interesting illustration of the modus vperandi of
stimulating collyria, applied to the eye, for the cure of inflamma-
tion of the conjunctiva.

Section II1.— State of the Blood and the Blood-vessels, when
Resolution of the Inflammation of the Frog’s Web, excited by
the Application of a strong Solution of Salt, dves nnt take
place.

When the action of the salt on the web is kept up for some
minutes, the stagnation of blood is rendered so complete, that
resolution does not take place, especially towards the free margin
of the web. The web at this place becomes thickened and
opaque from exudation. When the salt is allowed to act still
m::e in(t.lensely, the effects described in the following section are
observed.

Section IV.— State of the Blood and the Blood-vessels, when
Resolution of the Inflammation of the Frog's Web, excited by
the Application of a strong Solution of Salt, does not take
place, but when a part of the Web mortifies.

In a part of the web, which has mortified, there is no longer
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any appearance of blood and blood-vessels. Next the mortified
part, the web is red from vascular injection. Under microscopi-
cal examination, the blood is seen to be completely stagnant in
some of the injected vessels, oscillating in others. In the situa-
tion of the vascular injection, the web is very opaque, and this
prevents the exact connections between the different vessels being
well seen. But it may be observed, that the blood-vessels in the
web are in the same condition as when a piece is cut away, in-
stead of being destroyed by mortification. In the arteries lead-
ing towards the mortified part, blood flows as far only as to the
first considerable branches above. By these the stream passes
off, and from them the capillaries and veins, bordering on the
slough, into which blood may still enter, receive the blood.

In the part of the web bordering on the slough, there are spots
of extravasated blood. In a case in which the web, at the free
edge, had mortified, there was seen, at the boundary between the
living and dead parts, the reverted edge of one of the layers of
skin, which had become torn at the place when the evacuation of
the fluid accumulated between the two layers occurred. Here
large veins filled with stagnant blood were exposed. During
examination these vessels were seen to give way, and the blood
to be effused. At a subsequent examination, I easily detached
the slough with a needle under the microscope, and in doing so,
observed the softened state of the affected tissues.

A slough of the web having separated, the network of vessels
at the margin of the living part eventually comes to present all
the characters of a capillary network. The larger vessels which
have been truncated by the mortification, become obliterated as
far up as their connection with some considerable branch above,
which now comes to represent the continuation of the artery, or
principal radical of the vein, as the case may be. As this goes
on, the blood contained in the vessels, which become obliterated,
disappears, being extravasated and absorbed.

During the process of granulation and cicatrization at the edge
of the web, and which in this case constitutes the healing process,
the blood in the vessels of the extreme edge of the capillary net-
work is found to continue stagnant.

As to the state of the blood, and the blood-vessels generally,
of a web inflamed in the degree above described : The arteries
and veins are dilated. The veins very much dilated, and their
walls sometimes no longer distinguishable. On the sides of such
dilated venous channels, numcrous colourless corpuscles may be
seen accumulated whilst the blood is flowing freely in the middle.
In vessels in which, in the progress of the healing process, the
flow of blood has become re-established, numbers of blood cor-

VoL. LXXVI. No. 188. G
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pu?;ﬂes, red as well as colourless, continue to adhere to the
walls, :

In a case in which the second web had sloughed away to a
small piece, stagnation of blood still existed at the edge of that
piece ; but higher up, a free flow of blood had now superseded
stagnation. Here the walls of many of the vessels can no longer
be distinguished, and the blood appears to be flowing in mere

es, hollowed out in the substance of the web. All along
the sides of the passages, numerous blood corpuscles are adherent.
The adherent corpuscles are most of them red, but most of these
red ones, again, are round. It may therefore be asked, Are the
corpuscles in question colourless corpuscles in the course of be-
coming red ones, or are they red corpuscles which have lost their
oval shape in consequence of the action of the plasma in an
altered state ? In vessels, in which stagnation had not continued
8o long, colourless corpuscles were seen in greater number, but
not much greater. In the portion of web under notice, spots of
extravasated blood were seen here and there.

CHAPTER VIL.—AN ATTEMPT TO APPLY WHAT WE HAVE
LEARNED FROM OBSERVATIONS AND EXPERIMENTS ON THE
FRoG, RESPECTING THE STATE OE THE BrLoop AND THE
BLoop-vEsseLs IN AN INFLAMED PART, To THE ELvucl-
DATION OF THE STATE oF THE BLooD AND THE BLoop-
VESSELS IN AN INFLAMED Part 1IN MaN.

Section I.— Of the State of the Blood and the Blood-vessels in
Inflammation in Man.
So far as we can judge from observation with a magnifying
lass, of the distribution of the blood-vessels of the human con-
Jjunctiva, when it is inflamed, and from the examination with the
miscroscope of injected preparations of other parts of the human
body, the plan of distribution of the smallest arteries, of the
capillaries, and of the smallest veins in man, appears to be essen-
tially similar to the plan of distribution, which has been above
traced in the web of the frog.

The structure of the smallest arteries, of the capillaries, and of
the smallest veins of the human body, appears to be, from anato-
mical examination, the same as the structure of the corresponding
vessels of the frog. From this, and from what we know of the
endowments of the larger vessels in man, and the mammifera,*
we may fairly conclude that the endowments of the smaller vessels
in man are likewise the same as the endowments of the smaller

® Verschuir, de Arteriarum et Venarum vi irritabili.—Hunter, on the Blood,
Inflammation, &c.— Fowler, Tentamen medicum inaugurale quedam de Inflam-

matione pl Jones, on the Suppression of Hemorrhage from Divided
and Punctured Arteries.—Hastings, on lnflammation, &ec.




and the Blood-vessels in Inflammation, §c. . 99

vessels in the frog,—that, e. g., the walls of the smallest arteries
in man are contractile, as they are seen to be in the frog.

We are well acquainted with the blood of man out of the
body, and with the differences and resemblances between it and
the blood of the frog. We are fairly warranted, therefore, in
inferring, from what we observe of the comportment of the blood
of the frog within the vessels, and the phenomena of the circula~
tion, much as to the comportment of the blood of man within the
vessels, and the phenomena of this circulation. The inference
that there is, in all essential respects, a similarity, is confirmed
by what may be observed of the circulation in the wing of the
bat, and in the mesentery of the mouse. The pulsation of the
small arteries of the conjunctiva in man, as manifested byincreased .
bending, we can recognise with a magnifying glass to be the same
as in the frog.

The vascular injection of the inflamed conjunctiva in man, as
observed with the naked eye, or by means of a magnifying glass,
presents the same characters as the vascular injection in inflam-
mation of the web of the frog, as observed by the same means.
For this reason, and seeing that the plan of the distribution of
the smallest vessels in man appears to be similar to that of the
distribution of the smallest vessels in the frog; moreover, knowing
that the red corpuscles of the blood of man agglomerate together
much more readily than those of the blood of the frog, we may
fairly conclude that, in the vessels of an inflamed part in man,
the red corpuscles of the blood are accumulated and aggregated
together in a similar manner, though to a greater degree, to what
we can directly observe in the frog. Indeed, if we were to judge
from the comparative examination of detached parts of the human
body, and of the frog in a state of inflammation, after death, we
should expressly affirm the proposition.

That the vascular injection of traumatic inflammation in man
takes place by the same process as in the frog, may also be con-
cluded. Why inflammatory injection occurs more readily, and
in a more marked manner in man than in the frog, by the same
process, is explicable by all that we know of the blood and of the
blood-vessels in man. Lhus, as the number of vessels implicated
in an incised wound of the skin in man is greater than in the
frog, so there is a greater number in which vis @ tergo is inter-
rupted, and from which a ready exit for the blood is cut off. But
besides this, in consequence of the greater tendency of the red -
corpuscles of human blood to aggregate, stagnation will take
place more readily in the implicated vessels, so that there will be
more extensive injection of the part than the greater number of
vessels implicated would alone determine.

We have equal reason to conclude, that it is by the same pro-



100 Mr T. W. Jones on the State of the Bloud

cess as in the frog that inflammatory injection takes place in man
from the application of chemical irritants.

In elucidation of the process, however, by which inflammatory
injection takes place in man, from the operation of cold, we do
not derive so much assistance from observations and experiments
on the frog. :Still we may infer something as to the mode in
which inflammation is excited in a part of the human body by
the direct action of cold on it ; and thence form a conjecture, at
least, as to the mode in which inflammation of internal organs is
excited by exposure of the body to cold and wet.

‘We have seen, that the effect of the direct action of cold on
the small arteries of a part, is vital contraction of their walls and
constriction of their calibre, and we have also seen, that when all
the arteries of a part are more or less constricted, there is slug-
gish flow of blood, with great accumulation of red corpuscles in
the capillaries and veins, and here and there stagnation. A
similar state of the blood and the blood-vessels to that here
mentioned, is the only possible onc which we can conceive as
the first step to inflammation of a part of the human body from
the direct action of cold on it. The bluish redness of the affected
part, indicates great accumulation of blood in the venous radi-
cles,—a state which, under the circumstances, can be owing only
to constriction of the small arteries, whereby vis d tergo is dimi-
nished, and blood thus allowed to regurgitate into, and accumulate
in, the small veins and capillaries.

Dilatation of the small arteries we cannot conceive to be, in
the case under consideration, or, indeed, in any other, the first
step to inflammatory covgestion. Supposing that the constriction
of the small arteries has given place to dilatation, as might be,
even under the continued operation of the cold, we have seen
that the effect of the dilatation could only be acceleration of the
Jlow of blood. Hence, although the part might be redder than
natural, it would not be so red as in inflammation, and certainly
not bluish red, seeing that there would be no accumulation of
blood in the venous radicles.

So far, then, from being the first step to the inflammation of
a part excited by the direct action of cold, dilatation of the
small arteries must be viewed as the first step to reaction and
resolution.

As to that state of the blood and the blood-vessels which con-
stitutes the first step to the inflammation of a part of the human
body, excited by the exposure of some other part to cold and
wet: Here, again, we cannot conceive any other condition in
operation than constriction of the small arteries, and the conse-
quent sluggish flow in them, with accumulation of red copuscles,
in the capillaries and venous radicles. This being so, the uestion
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wrises : How is the constriction of the small arteries called forth ?
It is generally agreed, that the organ which becomes affected is
the weak organ of the body at the time. In that organ we con-
sider, that the small arteries are more irritable than in the other
organs, and are, therefore, more readily excited by contraction
by the impression communicated to them, in common with the
other organs, through the nervous system.

In opposition to what is said in this and the preceding page,
as to constriction of the small arteries being the first step in the
inflammatory process, excited by the action of cold ; it may be
argued, that the arteries leading to an influmed part are much
relaxed. I not only admit that they are so, but also that the
small arteries are relaxed in an established inflammation. In
short, that the small arteries are in the same state as that in
which we see them in inflammation of the web excited by the
application of salt. It is only in the commencement that I con-
sider constriction of the small arteries exists.

When relaxation and dilatation of the arteries take place, the
acceleration of the flow of blood in them may overcome the con-
gestion and stagnation in the capillaries and venous radicles ; in
which case there will be resolution of the inflammation. But
this failing to be accomplished, the dilatation of the arteries will
lead to aggravation of the inflammation, by allowing a greater
quantity of blood to be poured into the vessels of the affected
part than can escape, in consequence of the pre-existing obstruc-
tion from stagnation. This can be directly observed, in inflam-
mation of the web of the frog from a. wound.

How does a particle of sand, for instance, in the eye, excite
inflammation ? In this case, there is neither solution of continuity
of the vessels, nor previous abstraction of water from the blood
by endosmose, causing inspissation, to account for the accumula-
tion of blood in the small vessels. We have seen, that when the
web of the frog is irritated by pressure in the situation of an
artery, constriction of the vessel takes place. A similar effect, I
am disposed to believe, is produced on the small arteries of the
conjunctiva, by the irritation of the foreign particle. Whether
the irritation directly affects the nerves of the arteries, or operates
on them by reflex action through the sensitive nerves of the con-
Jjunctiva, is a question. The former alternative (supposing the
view of constriction of the small arteries being the first step to
the inflammatory injection, in the case in question, to be correct),
is favoured by the case, reported by Sir Charles Bell, of a patient
whose conjunctiva was so insensible, that touching it caused no
winking, though it excited injection of its vessels. And this case
is in accordance with what we have seen in the frog, viz., that
after scction of the ischiatic nerve, which includes the sensitive
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fibrils of the web, constriction of the arteries, followed after a
time by dilatation, may still take place on the application of
cold, or mechanical irritation to the web.

It is scarcely necessary to say, that caustic applied to a part
of the human body arrests the circulation in it, and excites
inflammation around it, by a process similar to that above de-
scribed in the case of the frog.

From what has now been said, we may admit the following
summary of the state of the blood in the vessels of an inflamed
part in the frog, as applicable to the state of the blood in the
vessels of an inflamed part in man. The summary is here given
for the sake of comparison with what is to be said, in the next
chapter, of the state of the blood of the body generslly in inflam-
mation in man.

In the vessels of an inflamed part, the quantity of red cor-
puscles of the blood is augmented, and that of the plasma is di-
winished. That the plasma is inspissated, as regards its fibrinous
constituent, may be inferred from the circumstance, that the red
corpuscles are agglomerated together, in a manner similar to that
in which we see them in blood out of the body when the plasma
is 8o inspissated. Another ground for inferring that the plasma
is inspissated is, that the agglomeration of the red corpuscles takes
place under circumstances, when it is known that water has been
abstracted from the blood in the affected part.

The increase in the quantity of red corpuscles in the vessels of
an inflamed part, and the diminution in the quantity of plasma,
are owing to the red corpuscles being retained in the vessels in
the manner already explained, while the plasma passes on. The
inspissation of the plasma, which is owing to the abstraction of
water from the blood in the part, by the means immediately again
to be referred to, may be quite independent of any inspissation of
the plasma of the blood of the body generally, as will be more
fully considered below.

]Zocal inspissation of the plasma of the blood with its conse-
quences, congestion and stagnation of the red corpuscles, we have
seen to be readily produced in the frog’s web, by the application
of a strong solution of common salt, which abstracts water from the
blood by endosmose. Local inspissation of the plasma, again, we
have seen to be produced in the following manuer:—in conse-

uence of a wound there is an impediment to the flow of blood in
the vessels implicated ; accumulation of blood, therefore, takes
place in them ; and, in consequence of this accumulation, serum
is exuded more copiously than under ordinary circumstances. In
a cage in which, in consequence of a wound, there is an impedi-
ment to the flow of blood in the vessels implicated, if a solution
of salt be applied to the place, inspissation of the plasma is more
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npidly and effectually produced, and hence the great readiness
with which, as above shown, stagnation takes place under such
circumstances. Again, in a case in which, in consequence of a
wound, there is an impediment to the flow of blood in the vessels
implicated, exposure of the part to a drying air causes local inspis-
sation, and so promnotes stagnation.

We have seen that in the vessels of an inflamed part colourless
corpuscles are accumulated in great quantity. This increase in
the quantity of colourless corpuscles, it is to be observed, is more
marked in vessels in which the blood is still flowing than in those
in which it is stagnant. In the vessels in which the blood is stag-
nant, indeed, the quantity of red corpuscles, as compared with
that of the colourless corpuscles, exceeds the normal proportion.
The cause of the increased accumulation appears to be simply that
the colourless corpuscles are more disposed to adhere to the walls
of the vessels, and this is probably owing to the retardation of the
flow of blood and to the inspissation of the plasma.

Floccules of a grayish granulous substance have been above
described as being sometimes seen blocking up a vessel of the in-
flamed part, but usually for a short time only, being eventually
broken up and carricd onward by the stream of blood. Similar
floccules, it has also Leen above mentioned, may be readily pro-
duced, especially in young frogs, by pressing with a blunt point
over one of the vessels of the web. The floccules, in this case,
appear to be a deposition of coagulated fibrin from the blood con-
taining entangled principally colourless corpuscles, but also some
red ones. The deposition occurson the inner surface of the wall
of the vessel at the place injured by the pressure. The floccules
are gradually detached in fragments and carried away in the stream
of blood.

The phenomena of inflammation, when it is seated in an ex-
ternal part of some size, as the hand and forearm, for example,
have been referred to as showing, that an increased quantity of
blood enters the inflamed part and circulates through it. And
in corroboration of the view, Mr. Lawrence relates a case of in-
flamed hand and forearm requiring general depletion, in which
a vein in each arm was opened at the same moment Three
times more blood flowed from the vein of the inflamed limb than
from that of the sound one, in the same time. The phenomena
referred to, and this important fact, however, do not warrant the
inference, that there cannot be stagnation of blood in the vessels
of the inflamed part. The part which is the actual seat of the
inflammation is to be distinguished from the surrounding parts
of the affected organ. It is into and in the latter that a greater
quantity of blood enters and circulates, and this because the ar-



104 M:. T. W. Jones on the Stute of the Blood

teries leading to and distributed in them, are relaxed and di--
lated, without being otherwise affected.

Scction II.—Ezudation in Inflammation of a part of the Human
Body.

From our observations and expgriments on the frog, we have
seen that exudation does not precede but follows congestion and
stagnation. The exudation of fluid between the two layers
of skin of the web, in the cases above described, of inflam-
mation excited by the prolonged action of a saturated solus
tion of salt, is a good demonstration of this. After exudation,
the stagnation is more confirmed, the red corpuscles being more
closely aggregated ; re-establishment of the circulation, there-
fore, does not take place so readily as before.

The matter first exuded is the serous part of the blood. It
is subsequently, only, that coagulating lymph is exuded. How
is this accounted for? That it is a mere physical phenomenon
would appear from the circumstance, that analogous phenomena
may be demonstrated by experiment. Thus Kiirschner® found
(and in general accordance with the results of his experiments
are the results of the somewhat different experiments of Liebigt
and of Bruecke}) that water passes most quickly through ani-
mal membranes, and saline solutions more rapidly than gum-
my and albuminous solutions. Liebig measured the pressure
required to force different fluids through animal membranes.
Through an ox’s bladder, water passed under a pressure of 12
inches of mercury, a saturated sofution of common salt under a
pressure of 18-20 inches, oil under a pressure of 34. The
pressure required to make the fluids filtrate is in inverse propor-
tion to the absorbing power of the membranes for the fluids.
After a continuance of the experiment, less pressure was found
necessary to produce the same effects, in consequence, Liebig
thinks, of enlargement of the pores of the membrane. Like the
fluids in thes: experiments, the blood, sta%\nant in the vessels of
an inflamed part, is under the pressure of the force from behind ;
by the continuance of the operation of this force, the pores in
the walls of the vessels may become enlarged and free‘)y allow
of the passage of the lymph, which they did not at first do. An
important fact bearing upon this question has lately been made
kuown by Professor Graham, viz., that albumen, when deprived
of the salts which always exist mixed with it, by the action of
aceticacid which does not coagulate it, is rendered eight times
more diffusible than before. In inflammation, we have seen that

* Wagner's Handworterb. der Physiol. Bd. i. p. 62

+ Untersuchungen iiber die Sattebewegung, p. 6.
3+ De diffusione humorum per septa mort. et. viv.
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before lymph exudes, the blood im the inflamed part has
been deprived of some of its salts by the saline exudation
that precedes; and it will be seen below, that the quantity

of salts in the blood generally is diminished in inflamma-
tion.

Section II1.—Stote of the Blood and the Blood-vessels during
the Healiny Process in Man.

We have above seen reason to conjecture that inflamma-
tion of the conjunctiva, for example, from cold or from the
irritation of a foreign particle in tge eye, commences by con-
striction of the small arteries, which allows of the blood-cor-
puscles to accumulate in the capillaries and venous radicles.
That in such a case, resolution is owing to dilatation of the
arteries and coincident acceleration of the flow of blood, we have
above seen equal reason to conjecture. Nay, we have above
shown, by experiment on the frog, that dilatation of the
arteries, and the coincident acceleration of the flow of blood,
are the first steps to resolution of inflammation,—an experiment
which, let it be repeated, is an interesting illustration of the
modus operandi of stimulating collyria, applied to the eye, for
the cure of catarrhal ophthalmia.

In traumatic inflammation in the frog, we have seen that the
circulation in the affected part becomes free only in proportion
as the interruption caused by the section of vessels is compen-
sated for by the enlargement of anastomosing vessels. We have
seen, that the vascular injection is chiefly on the side of the
wound, opposite that on which the trunks of the cut vessels are,
and this, contrary to what, I believe, might have been supposed,
in the case of arteries as well as of veins. In the human body,
in consequence of the great number of blood-vessels, both the
arterial and venous trunks, implicated in a wound, will neces-
sarily be found on all sides, hence the wound is equally red all
round.

In traumatic inflammation in the human body, the inflamma-
tory injection is often not confined to the vessels implicated in the
wound, but the inflammation spreads to a greater or less extent
around. What are the steps which lead to this spreuding of in-
Jlammation #

In the case of a wound of the web of the frog, we have $ound
that the vascular injection is very much increased by the applica-
tion of ope of the agents, which causes dilatation of the arteries.
This is owing to a greater qnantit of blood being poured m.to.tbe
vessels implicated in the wound than can escape by the limited
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and circuitous outlet which remains to them. If the spread of
inflammation around a wound be in this manner owing to
dilatation of the arteries leading to it, constriction of the
arteries should limit the inflammation! And it is probably by
doing so, that cold applications to wounds operate benefici-
ally.

{'Iowever this may be, we find that the edges of the wound,
even after it is healed, continue injected for some time. The
cause of this, we infer from our observations on the frog, to be,
in part at least, that the anastomosing vessels are not yet large
enough to compensate for the old vessels, free passage through
which has been interrupted by their section. The redness may,
in part, also be owing to a greater quantity of blood than natural,
being still sent to the part in consequence of continued dilatation
of the arteries. Here I may remark, that the two conditions,
just spoken of, appear to me most probably to be those in
which the blood and blood-vessels are in chronic inflamma-

tion.

It obviously does not come within the scope of our subject,
viz. the state of the blood and the blood-vessels in inflammation,
to enter into a detailed consideration of the changes which the
exuded matter undergoes. In briefly describing the healing of
wounds in the frog, we have indicated the changes which the
exuded matter undergoes in that animal. Here it will be
sufficient, briefly to indicate the changes as they take place in
man :
~ When there is a wound, the exuded matter constitutes the
blastema, out of which are developed the new tissues required for
closing it. When adhesion, or union by the first intention, takes
place, the new tissues which are developed are cellular tissue,
blood-vessels, and epidermis, or epithelium,—the two former
constituting the bond of union between the divided parts, the
latter covering the surface of the cicatrix.  When granulation, or
union by the second intention, takes place, the exuded matter is
converted into granulations and pus. The granulations consist of
cells, in various stages of development into cellular tissue and
blood-vessels. The pus, consisting of cells suspended in a fluid,
serves the part of an epithelium, in protecting the granulations.
In the new blood-vessels, the blood is loaded with red corpuseles,
and, as in the frog, is probably either stagnant, or moves onward
very slowly. The new substance, formed by granulation, having
filled up the wound, contracts, and most of the blood-vessels
shrink and disappear ; whilst the formation of pus gives place to
the formation of epithelium or epidermis, as the casc may be, by
which cicatrization is completed.
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Craprer VIII.—Or THE STATE oF THE BLooD oF THE
Bopy GENERALLY IN INFLAMMATION.

Of the deviations from the normal composition which the blood
of the body generally has been found to present, the most con-
stant and remarkable is an increase in the quantity of fibrin in the
plasma. A still frequent, though less constant deviation, is a
diminution in the quantity of red corpuscles. A still less con-
stant deviation is an increase in the quantity of colourless cor-
puscles. These deviations, however, it is to be observed, are not
peculiar to inflammation, nor even to a state of disease, as they
occur in pregnancy, and after venesection, in health as well as in
disease.

As regards the quantities of water and albumen in the blood
in inflammation, conflicting accounts have been given.

From the analyses of Andral and Gavarret, it appears that the
quantity of salts in the blood is diminished.

The following table is given, to serve as a standard by which
the changes in the state of the blood in inflammation may be
Jjudged of.-

TABLE, exhibiting the different accounts of the composition of
healthy blood, given by the different authors who have occu-
pied themselves with the chemical analysis of the blood in
disease. (From Henle's Handbuch der rationellen Pathologie. )

In 1000 parts of healthy blood, there are contained :

1)
T s d B8
=g 2 0 2| & |4
S B & <la | 3
Caa>l —
According to Lecanu . . 127 790 38 72 8
According to Becquerel and Rodier— ~——
fa males . . 1411 779 22 694 | 84
In females 1272 7911 22 1708 9
a4
According to Popp . . 120 790 25 88
According to Zimmermann . 127 - 3 80
According to Simon— v~
In the male 1122 7919 20 756 166
In the female . 1060 7986 22 776 12-6
According to Christison— ~——
In the male . 1685 7562 52 858
In the female 120:7 7852 26 816
According to Hittorf— “—~
In female 1264 793 14 674 | 115
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The plasma thus contains :

s &
s £ B g ’ 4
s & 2| w3
B & <lm | @
— ——
According to Lecanu . . 9049 34 825 92
According to Becquerel and Rodier— . -——
In wales . . . 907 26 804 98
In females . . . 9064 25 808 108
e
According to Popp . . . 8972 28 100
According to Zimmermann . . 9044 386 92
According to Simon— -~
In the male . . . 894 23 86 18
In the female . . . 897 26 87 I 14
According to Christison— —~
In the male . . . 892 62 100
In the female . . . 904 29 93
According to Hittorf— ——
In female . 98 1 771 13

Section I.—Increase in the quantity of Fibrin in the Plasma.

From the table above given of the results of the analyses of
healthy blood, by Lecanu, Becquerel and Rodier, Popp, Zimmer-
mann, Simon, Christison, and Hittorf, it oppears that the average
quantity of fibrin is 2'6 parts in 1000 parts of blood and 3:005
in 1000 parts of plasma. As to the maximum and minimum
quantities of fibrin in healthy blood, the analyses of Becquerel
and Rodier give, as the maximum quantity, 40, and as the
minimum quantity, 17 in the wale; whilst in the female they
give, as the maximum quantity, 2'9, and as the minimum quan-
tity, 20, The extreme quantitics presented by the analyses of
Nasse are 2'8, 1:9; by those of Denis, 28, 2°5.

The maximum and minimum quantities of fibrin in the blood,
in- diseases generally, found by Andral and Gavarret, were
105, 06; the extreme quantities found by Popp were 13-3, 0-9.
The maximum of fibrin in the plasma was thus, according to
Andral and Gavaret, 11-8; according to Popp, 14°1; the minimum,
according to Andral, Gavarret, and Popp, 10.

The quantity of fibrin in the blood in acute rheumatism is
great, being, as appears from the analyses of Andral and Gavarret,
on an average, 6°7. In pneumonia the quantity is even greater,
the average being 7°5. In inflammation of mucous membranes,
when extensive and severe, the incrcase of fibrin reaches a high
figure. In inflammation of serous membranes, the average increase
is to between 4 and 5. In extensive inflammation of the skin, as
in erysipelas, the quantity of fibrin is great, being 6 or 7. In
phlegmonous and furuncular inflammation, the figure is from
4to 5. In acate meningitis, Andral and Gavarret put the quan-
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tity down at from 3.4 to 7. In cases of inflammation of the
brain, from injury, Popp found fibrin to the amount of 4'8.

The increase of fibrin in inflammation has been found by
Robert Latour and Colignon (Comptes Rendus, t. xix. p. 983),
in arterial as well as in venous bloog."

Section 11.— Diminution in the Quantity of Red Corpuscles.

The quantity of red corpuscles in healthy adults’ blood, in-
cluding both male and female, appears to be, from the results of
the analyses above given of Lecanu, Becquerel and Rodier, Popp,
Zimmermann, Simon, Christison, and Hittorf, on an average,
126 parts in 1000 parts of blood. Ila the male, the quantity of
red corpuscles appears to be much greater than in the female.
As to the maximum and minimum quantities of red corpuscles
in the blood in health,—the earlier analyses of Denis gave, as
the minimum quantity, 85°3; and, as the maximum quantity,
1829. A subsequent analysis gave 829—119'4. The extremes
presented by the analyses of Lecanu (the fibrin included along
with the red corpuscles) were 1158, and 148'4. The extremes,
according to Becquerel and Rodier, are 113:0, and 152°0.

The maximum and minimum quantities of the dried remains
of the red corpuscles in diseases generally found,—by Denis,
were 186, and 71°4; by Andral and Gavarret, 185, and 21°0: by
Popp, 140, and 59°1; by Becquerel and Rodier, 164, and 86-0.

n inflammation aund acute rheumatism, as appears from the
analyses of Andral and Gavarret, Simon, and others, the quantity
of red corpuscles sinks, for the most part, below the physiological
mean, but, except in rare cases, remains above the lowest physio-
logical extreme.t .

Section IIL—Increase in the Quantity of Colourless
Corpuscles.

It is commonly asserted, that the quantity of colourless cor-
pascles in the blood of the body generally, is much increased in
inflammation. The assertion, though not unfounded, has been
sometimes made on erroneous grounds. Thus, on the one hand,

® In pregnancy, Nasse, and Becquerel and Rodier found an increase in the
quentity of fibrin in the blood. According to Andral and Gavarret, it is only
during the last three montbs,” and especially the last, that the quantity of fibrin is
increased ; the mean for the last three months being 4, the last month 4°3.  After
moderate ion, the quantity of fibrin in the blood increases, as appears from
the various analysés, not anly in inflammation and certain other diseases, but also
in health. When venesection is pushed beyond certain limits the quantity of
fibrin diminishes,

t In pregnancy, as it ad , the quantity of red corpuscles diminishes. Ac-
cording to Becquerel and Rodier the quantity is, on an average, 112'6; the
mazimum, being 127, the minimum 87-7.

After venesection, the quantity of red corpuscles is almost constantly diminished,
but in various degrees.
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the quantity which may be found in the blood in health, has
been estimated at less than it really is; and, on the other, the
veg: great quantity found in the plasma which rises to the top of
buffy blood, has been taken as an index of the quantity in the
blood generally ; whereas all the colourless corpuscles of the cup-
ful of blood drawn, tend to rise to the tops where they remain
suspended in the plasma, while the red corpuscles tend to sink
to the bottom. Farther, the considerable accumulation of colour-
less corpuscles which may be seen in the vessels of the web of a
frog’s foot, when in a state of inflammation, has been adduced as
indicative of an increase in the quantity of colourless corpuscles
in the blood generally.  This argument, at the best, is not better
than the above mentioned one, founded on the accumulation of
colourless corpuscles at the top, in buffy blood. But, in regard to
the fact itself, it may be asked, if it be indicative of even a relative
local increase in the quantity of colourless corpuscles? If there
be more colourless corpuscles in the vessels, there are certainly
also very much more red corpuscles.

Admitting, however, that there is an increase in the quantity
of colourless corpuscles,-it is to be observed, that it is partly abso-
lute, partly relative,—relative, as the quantity of red corpuscles
is diminished.

According to Nasse and Popp, an increase in the quantity of
colourless corpuscles is most frequent in pneumonia, and also in
tuberculosis.*

Section IV.—Deviation in the Quantity of Albumen.

According to Becquerel and Rodier, the maximum and mini-
mum quantities of albumen in the plasma in the healthy male,
are 86 and 71 ;—in the healthy female, 87 and 73 ;—in preg-
nancy, 79 and 68. The same authorities found the mean quantity
of albumen in the plasma to be in five cases of pleuritis 74;
five cases of pneumonia, 69 ; eight cases of bronchitis, 74; four
cases of acute rheumatism, 76. The quantity of albumen thus
appears to be below the standard in inflammation. According to
Andral and Gavarret, and to Simon, on the contrary, the quantity
of albumen is much increased.

Section V.—Deviation in the Quantity of Salls.
The quantity of salts, in the plasma in inflammation and

® The quantity of colourless corpuscles in the blood increases after venesection,
both in health and inflammation. The increase is found espeeally remarkable in
the horse. In regard to the fact above mentioned, on the authority of Nasse and
Popp, that an increase in the quantity of colourless corpuscles is most freq in
poeumonia and tuberculosis, Professor Henle remarks, that it is perhaps to be
explained by the circumstances, that in the diseases in question spitting of blund
isfcgmon, and that the quantity of colourless corpuscles increases with the loss
of 5
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rheumatism, according to Andral and Gavarret, sinks pretty con-
stantly below the normal standard 9-2, which they adopt from
Lecanu, to 50.

Section VI— Deviation in the Quantity of Water,

"The extreme quantities of water, found in the plasma of
healthy blood by Becquerel and Rodier, were: in the male, 896
and 920; in the female, 896 and 916. From this it would
appear, that the plasma in the female, is, on an average, a little
less watery than in the male.

The extreme quantities of water in the plasma in disease are,
according to Andral and Gavarret, 870 and 935 ; according to
Becquerel and Rodier, 885 and 933; according to Popp, 886
and 920.

According to Andral and Gavarret, the plasma in inflammation
contains, in by far the majority of cases, less water than natural—
on an average, 884 and 898. According to Simon, also, there
is less water. Later analysts, however, such as Becquerel and
Rodier, Popp and Zimmermann, have found either no diminu-
tion in the proportion of water, or one in a much less degree
than is indicated by Andral and Gavarret, and Simon.

Section VII.—Is there any relation between the Increuse in the
Quantity of Fibrin on the one hand, and the Diminution in
the Quantity of Red Corpuscles, or Increase in Quantity of
Colourless Corpuscles on the other ?

The diminution in the number of red corpuscles, and the
increase in the quantity of fibrin in the blood in inflammation, in
the latter months of pregnancy, after venesection, &c.. taken in
conjunction with the large quantity of red corpuscles, and com-
paratively small quantity of fibrin found in the blood in plethora
and fever, suggested to the late Dr. Simon of Berlin, and to
myself, the likelihood of the existence of some relation between
the red corpuscles and the fibrin, similar to that which exists
between the endogenous cells of a gland and its special secretion,
In short, the red corpuscles, whieh disappear, were supposed to
be -resolved (in part according to Simon, wholly according to
myself), into the additional fibrin which appears. This opinion
is not to be confounded with an analogous one originally enun-
ciated by Professor Henle, viz. that the corpuscles of the blood
may be viewed as floating glandular cells. r?n holding this opi-
nion Henle did not suppose that the corpuscles form fibrin; on
the contrary, his opinion was, that fibrin has an independent

origin.
ﬂ regard to the opinion, that the red corpuscles, which disap-
pear in inflammation, &c., are resolved into the fibrin which
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appears, it is to be observed, that the inverse proportion in the
quantity of red corpuscles and fibrin, though frequent, has not
always been found to obtain; and when found, the diminution
of the red corpuscles has not been in any regular relation to the
increase in the quantity of fibrin. Moreover, the quantity of red
corpuscles, which disappear, is quite disproportionate to the com-
paratively small addition to the quantity of fibrin, unless we choose
to admit, that a large proportion of the red corpuscles, which
disappear, may be accounted for by the great accumulation of red
corpuscles in the vessels of the inflamed part.

?here are still less grounds for believing in any relation be-
tween the increase of fibrin and of colourless corpuscles; but
those who agree in the opinion, that the red corpuscles are
developed from the colourless, will, perhaps, recognise a relation
between the diminution in the quantity of the red corpuscles,
and the tendency to the increase in the quantity of colourless
corpuscles.

Section VIII.— Deviations in the Physical Charucters of the
Blood in Inflammation.

On the diminution in the quantity of red corpuscles depend
various deviations in the physical characters of the blood,—such
as specific gravity, consistence, capacity for heat and colour.

Specific gravity.—The blood, in inflammation, in common
with many other diseases, has a specific gravity more frequently
below than above the healthy standard. ~ After venesection the
specific gravity is diminished.

The constituent of the blood, which appears to have most
influence on the specific gravity, are the red corpuscles. When
they are numerous, the specific gravity is higher, and vice versd.
The diminution which may present itself in the specific gravity
of the blood in inflammation and after venesection, may thus
be dependent on the diminution in the quantity of red cor-
puscles, which, as above seen, iz frequent in the blood, in
geueral, in inflammation, and after venesection.

Consistency.— The blood, when first drawn in inflammation,
appears thinner than natural, in proportion to the diminution of
red corpuscles. As, however, the plasma contains more fibrin,
the blood becomes more consistent as coagulation proceeds.®

Capacity for heat.—The temperature of the blood in general
in inflammation, falls somewhat more rapidly than that of
healthy blood. That the capacity of the blood for heat is in
direct proportion to its density, appears from the fact, that in
hemorrhage, the blood which is lost last, and which is known
to be more watery, cools more quickly than that which escaped

® Dr John Davy, Phil. Trans., 1822, p. 278.
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first. It may thus be inferred, that the diminution in the ca-
pacity. of the blood for heat which appears in inflammation is
owing to the diminished density, arising from the diminution in
the quantity of red corpuscles.

Colour.— As the colour of the blood is dependent priacipally
on the red uscles, so the greater their oumber, the intenser
the colour :f?:ge blood, and vice versd.

As the specific gravity of blood is in direct relation to the
quantity of red corpuscles, it will be understood how intensity
of colour may serve as an index of the specific gravity of the
blood. This, in fact, as observed by Professor Nasse, is in
direct proportion to the intensity of the colour. As the consis-
tency of the blood generally is in relation to the quantity of red
corpuscles, it will be understood how depth of colour may indi-
cate the d of consistency. After repeated bleeding at
short intarvaa the quantity of red corpuscles is diminished ; the
blood is, therefore, paler, and at the same time of less specific
gravity and consistence. in, as the capacity of the blood
for heat is in proportion to the quantity of red corpuscles, the
depth of colour will indicate the capacity of the blood for heat.

Section IX.—Deviation in the Process of Coagulation of the
Blood in Inflammation.

On the increase in the quantity of fibrin in the plasma, to-
gether with the diminution in the quantity of red corpuscles,
depends the deviation in the process of coagulation on which
the formation of the buffy coat depends.

Coagulation of the blood, it is well known, is owing to the
consolidation of the fibrin of the plasma. The consolidated
fibrin forms a sort of felt-work of fibres, in the meshes of which
are contained the corpuscles of the blood, and the constituents
of the plasma which still remain in solution, For some time
after coagulation the consolidated fibrin goes on to eontract.
By its contraction, the dissolved constituents of the plasma are
pressed out, as from a sponge, in the form of serum; but the
corpuscles are retained entangled in the coagulated fibrin. The
red corpuscles are more loosely entangled than the colourless.
'Il‘he consolidated fibrin and the corpuscles thus constitute the
clot. :

As was pointed out by Mr John Hunter, the upper part of
the clot is often firmer than the lower. In such a case it is
found on examination that the firmer uprer part is composed
of a larger proportion of fibrin and colourless corpuscles, and a
smaller proportion of red corpuscles, than the less firm lower
part. 'His is owing to the red corpuscles, from their greater

VOL. LXXVL No. 188, H
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specific gravity tending to subside to the bottom, and thus
leaving more plasma and colourless corpuscles at-the top.

The upp erpart of the clot of blood drawn in inflammation
and in other states of the system, in which the quantity of fibrin
is increased, and the quantity of red corpuscles diminished, is
much firmer than usual, and of a yellowish colour. It contains
few or no red corpuscles, these being all accumulated at the
lower part of the clot. The upper part of the clot, when it
presents the characters just mentioned, is called the duffy coat.

The buffy coat is owing to the red corpuscles subsiding to
the bottom, before coagulation takes place, and leaving a
stratum of pure plasma, with colourless corpuscles, at the top.
It is the fibrin of this stratum of pure plasma coagulated,
together with the colourless corpuscles, which constitutes the
buffy coat. The colourless corpuscles, on account of their less
specific gravity, and, perhaps, also their affinity for the plasma,
have no tendency to subside along with the red corpuscles. -

The buffy coat, in consequence of the meshes of the fibrin
forming it not being occupied by the red corpuscles, like the
meshes of the fibrin forming the bottom part of the clot, but
occupied only by the comparatively fewer colourless corpuscles,
contracts more than the lower part of the clot. The buffy coat
is thus firmer and of less diameter than the lower part of the
clot ; and being, by the contraction, raised up at the margin all
round, its surface 1s concave, or rupped.

Section X.— Cause of the more complete Subsidence of the Red
Corpuscles of the Blood in Inflammation than in Health.

It was at one time supposed that the red corpuscles of the
blood, in inflammation, subsided more completely than in health,
simply because more time was afforded them for the purpose,
from the blood coagulating more slowly. But that there is in
operation some more essential condition which promotes the
subsidence of the red corpuscles in the plasma than tardier
coagulation, is shown by the fact, that although the blood, in
inflammation, may be longer in coagulating, the subsidence of
the red corpuscles, to a degree sufficient for the formation of a
buffy coat, 1s found to have already taken place, before the time
at which blood normally coagulates after abstraction ; and that,
therefore, even if the blood, in inflammation, coagulated more
quickly than natural, which it, in fact, sometimes does, there
would still be formed a buffy coat, as has been found to be the
case.”

Another opinion as to the cause of the more complete subsi-
dence of the red corpuscles was, that the plasma is thinner, and

¢ Stoker, Pathological Observations, pp. 87 and 44. Dublin, 1823,
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dess viscid than natural. We have seen that, according to
Andral and Gavarret, and to Simon, the plasma contains less
water than natural ; but, according to the later analysts, Popp,
Becquerel and Rodier, and to Zimmermann, that there is either
no diminution in the proportion of water, or one in a much less
degree than appears from the analyses of their predecessors.
That the plasma, in inflammation, is much, if at all, thinner
than natural, is thus not a fact. That it is less viseid, is still
less a fact, for we have above seen that the quantity of fibrin is
increased.

But it has been found, that in a thinner and less viscid plasma,
the red corpuscles actually subside more slowly; and this, even
though the plasma be slower in coagulating. Thus Mr Gulli-
ver®* mixed dilute saline solutions and urine with the blood, by
all of which the consistency and specific gravity of the plasma
were reduced, and its coagulation somewhat retarded. Yet in
none of these mixtures was the falling of the red corpuscles so
rupid, or the buffy coat so thick, as in some pure blood set
apart for comparison. It is farther to be remarked, that in the
thinner and less viscid serum, which does not coagulate at all,
the red corpuscles also subside more slowly. Thus, as was
first pointed out by Hewson, the red corpuscles more readily
subside, in inflammatory bloed, from the surface of the whole
mass, than they will afterwards do from the surface of a mixture
with the serum alone. This is well shown, in experiments re-
corded by Mr Gulliver.+

We thus see, that the more complete subsidence of the red
corpuscles of the blood on which the formation of the buffy coat
depends, is not owing either to slower coagulation, or to a
thinner and less viscid state of the plasma. That it is, on the
coutrary, in some manner dependent on a more viscid state of
the plasma, is a conclusion already indicated by what we have
seen of the composition of the bloed in inflammation, and which
is confirmed by the results of experiments in which the blood
was rendered artificially more viscid. In blood thus altered by
the addition of a mixture of mucilage and salt, Mr Gulliver
found that the red corpuscles always fell more rapidly than in
blood thinbed by the saline solution, sometimes as quickly as in
pure blood, occasionally more quickly, and now and then with
such velocity, that a clear floating portion of liguor sanguinis,
two inches Xeep, appeared in five minutes. Again, in serum
rendered thicker, heavier, and more viscid by the addition of
mucilage, Mr Gulliver found, that the red corpuscles subsided
not only more rapidly, but also more completely, than in serum
* ® On the Buffy Coat, in Edinb. Med. and Surg. Journal, No. 165, + Op. cit,
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rendered thinner, lighter, and less viscid by being mixed with a
weak saline solution.

How does a viscid state of the plasma promote the subsidence
of the red corpuscles? It has of late years been satisfactorily
demonstrated by Nasse, Henle, Gulliver, and myself, that a
viscid state of t{ne plasma, whether arising naturally from the
increase in the quantity of fibrin which is characteristic of buffy
bloud, or produced artificially by an admixture of white of egg
or mucilage, promotes the subsidence of the red corpuscles, by
increasing their natural tendency to become aggregated. To
illustrate this, let us stop to compare the aggregation of the red
corpuscles of healthy blood and of buffy blood.

Aggregation of the red corpuscles of healthy blood.—If a drop
of blood, drawn from a healthy person, be forthwith examined
under the microscope, we at first see the red corpuscles dis-
persed confusedly in the plasma; but, continuing to watch them,
we see them in less than half a minute, run together into piles
or rouleaux, as originally described by Dr. Hodgkin and Mr.
Lister; and these piles we see arranged so as to present a net-
like appearance, the meshes being small. The colourless cor-
puscles are seen either floating free in the plasma which occu-
pies the meshes, or lying close to the piles of red corpuscles,
without, however, forming a part of them. ¢ This arrangement
of rolls in a nefwork,” 1 have elsewhere observed (Br. and For.
Med. Rev. for Oct. 1842), ¢is exhibited only when the bleod
is thinly spread out. When the blood is examined under the
microscope in the form of a coagulated drop, the rolls are ob-
served to be disposed in every direction, and thus to constitute
a sponge-work in the interstices of which the liguor sanguinis is
contained.”

The aggregation of the red corpuscles of healthy human blood
is represented in Figure 1 of Plate VI, and the aggregation of
the red corpuscles of frog’s blood in Figure 2 of the same Plate.
It is seen that the aggregated red corpuscles of frog’s blood do
oot form piles or rouleaux.

Aggregation of the red corpuscles of buffy blood.—If a drop of
blood, drawn from a person labouring under acute rheumatism
or inflammation, be examined microscopically in the manner
above directed, the red corpuscles are not seen dispersed con-
fusedly in the plasma, but are found to have already run to-
gether into piles or rouleaux. Continuing to watch, we see that
these piles or rouleaux run more and more closely together into
masses, leaving large spaces, with nothing but plasma.

The piles of the red corpuscles of buffy bloed, in the act of
running together into masses, are represented in Figure 8 of
Plate VI. The mode in which the red corpuscles of frog’s blood
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beconie aggregated when the blood is mixed with white of e,

is represented in Plate VII. The red corpuscles of the blfo%d’
of young frogs, and frogs newly caught in the autumn, aggre-
gate together in a somewhat similar manner.

The aggregations of red corpuscles, and the large interven-
ing spaces with nothing but plasma, so far as they can be seen
with the naked eye, were indicated by Mr. John IYIunter as ap-

nces characteristic of buffy blood. ¢ The blood,” says he,
¢ has an increased disposition to separate into its component
parts; the red Flobules become less uniformly diffused, and
their attraction for one another becomes stronger; so that the
blood, when out of the vessels, soon becomes cloudy, or muddy
and dusky in its colour, and, when spread over any surface, it
pears mottled, the red blood attracting itself, and formin
spots of red. This is so evident in many cases, that it is hardly
necessary to wait till the whole coagulates to form a judgment
of it.” ‘Schrider van der Kolk has also called attention to the
mottled appearance presented by a thin film of blood, as being
ally characteristic of the state of the blood as the buffy coat
itself.  And I have identified the appearances with those ob-
servable under the microscope.*

It is easy to understand how, in consequence of the more
rapid and close aggregation of the red corpuscles in buffy blood,
just described, they should subside more quickly and completely
than in healthy blood, in which the red corpuscles run toggther
neither so quickly nor so closely. In the healthy state of the
blood, the red corpuscles tend to sink in the plasma, but, as in
the case of a loose floccule, the sinking goes on slowly. The
consequence is, that coagulation has taken place before it has
proceeded so far as to leave a stratum of plasma at the tup
quite free from red corpuscles; and so there is rio buff. Io
blood which becomes buffy, on the contrary, the red corpuscles,
in consequence of the closeness of their aggregation, form a mass,
which, very different from a loose floccule, readily sinks. Further-
more, the sinking takes place the more rapidly, as the condition
for it, viz. the close aggregation, is quickly established.

It has been above seen, that along with an increase in the
. quantity of fibrin, the condition on which the formation of the
buffy coat essentially depends, there frequently co-exists a di-
minution in the quantity of red corpuscles. This favours the
degree of development of the buffy coat by allowing of a thicker
stratum of plasma to accumulate at the top.

Mr. Gulliver has called attention to the interesting fact, that
during the formation of the buffy coat, the red corpuscles fall
much faster after the first two or three minutes than before ; the

* Edinburgh Med. and Surg. Journal, Oct. 1843,
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rate of sinking being commonly greatest between the third and -
sixth minutes, and sometimes {ater. Thus, in_the liquor san-
guinis of horse’s blood, the red corpuscles subsided—

In 24 minutes . th of an inch.

3* ” . . ”
4* 9 . . 9
45 ” . . ”
g » . . 9
AR
9 ” . . é‘ ”
104 2

9 . . 1

At the end of fourteen minutes there was a film on the top;.
beneath which the liguor sanguinis was quite liquid; coagulation.
took place in sixteen minutes. Final perpendicular measure-
ment of the upper buffy part two and a half, and of the lower
red part one and three quarter inches.

The cause of this accelerated sinking of the red corpuscles
is, no doubt, as Mr Gulliver suggests, the increasing aggre-
gation of the red corpuscles during their descent. Is this
lncreasing aggregation owing to increasing attraction amon
the red corpuscles? This is probable, from the accelerate
sinking being in something like a geometrical ratio. May not
the accelerated sinking be also in part owing to the progres.
sively increasing viscidity of the plasma occasioned by the
progress of the coagulation of the Ebrin ? It is, however, to
be remarked, that this cannot be the case as regards the acce-
lerated sinking in the serum, which Mr Gulliver has shown
also to take place, though in a less degree. '

CHapter I1X.—OF THE RELATION BETWEEN THE STATE OF
THE BLooD oF THE BopY GENERALLY IN INFLAMMATION,
AND THE INFLAMMATION ITSELF.

The essential phenomena of inflammation may occur when
the blood of the body generally is in a perfectly healthy state.
This might be inferred from what we observe in the frog; and
from what occurs in the case of a simple wound in man,
between the time of infliction of which, and the establishment
of the inflammation, no change in the state of the blood of the
body generally is to be detected. But it has been actually
shown by Andral, from direct observation, that in inflammation
the blood of the body generally may remain without change.
On the other band, that the changein the state of the blood,
. which we have above seen to be of frequent occurrence in

“inflammation,—viz. increase in the quantity of fibrin, and dimi-
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nution in the quantity of red corpuscles,—may exist without
inflammation, is proved by the circumstance, that it occurs
naturally in the latter months of pregnancy. Still it is to be
observed that, according to Andral, the increase in the quantity
of fibrin, and diminution in the quantity of red corpuscles in
any great degree, under other circumstances, is always pre-
ceded by inflammation. In short, though inflammation may
run its course without any change in the state of the blood of
the body generally, still, when an inflammation attains to a
certain extent and intensity, then an increase in the quantity
of fibrin in the blood takes place, and usually along with it a
diminution in the quantity of red corpuscles.

According to Andral, the increase in the quantity of fibrin
in the blood is always simultaneous with the accession of inflam-
matory fever. In inflammation without fever, the blood presents
no increase in the quantity of fibrin. After the cessation of
fever, when it has existed, the quantity of fibrin is found to be

in normal. In what relation do the increase in the quantity
of fbrin and the inflammatory fever stand to the inflammation,
and to each other? Inflammation, as the first link of the chain,
it has just been seen, may exist without increase in the quantity
of fibrin in the blood. It may also exist without fever; but
increase in the quantity of fibrin, and fever, we have seen, often
supervene on inflammation. Does the inflammation cause the
fever, and this the increase in the quantity of fibrin,—or does
the inflammation cause the increase in the quantity of fibrin,
and this the fever? That it is the increase in the quantity of
fibrin which causes the inflammatory fever, is probable from the
fact that, except in the case of pregnancy, chlorosis, &c., in
which the increase in the quantity of fibrin takes place slowly,
an increase in the quantity of fibrin is not met with without
fever. That the increase in the quantity of fibrin is directly
owing to the inflamwnation, appears from the fact pointed out
by Andral and Gavarret, that when inflammation supervenes
in the course of typhoid fever, the fibrin, from being less in
quantity than natural, becomes greater. :

From what we have above seen of the state of the blood in
the vessels of an inflamed part, we can readily understand ; how,
although inflammation be independent of an increase in the
quantity of fibrin in the blood, still that when this has taken
place, the spread and intensity of the inflammation may be
promoted by it.

| The facts detailed in this paper are illustrated by nine co-
loured lithograph drawings ; for these, readers are referred to
Guy’s Hospital Reports. Second Series, Vol. vii., Past i)
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ART. VI.—On the Mortality of Cholera among the Exropean
Troops of the Indian Army. By James Srtarg, M.D.,
F.R. S.E,, F.R.8.8. A, Fellow of the Royal College of
Physicians of Edinburgh.

ONE of the greatest misfortunes which can befal any inquiry is
to have an individual to write its history already predisposed to
regard it from a particular point of view. In such a case it is
next to impossible that the subject can receive justice at his hands,
and it will be the result of chance, and not of an unbiassed inquiry,
if the facts coincide with the conclusions deduced from them.

With regard to the question of the mortality of cholera in
the Indian army, it has unfortunately happened that all the later
writers on the subject have been more or less closely connected
with India. These, sincerely believing that the mortality from
cholera had been over-rated, most naturally fell into the opposite
extreme; and, from the limited facts they adduced, and also from
pot comparing its mortality with that of other diseases, concluded,
that * cholera is neither so frequent nor so fatal as it is generall
reported to be.” Or, as is concluded by an eminent statist, « It
will be a consolation to those connected with India, on referring.
to these facts, to find that an exaggerated view is generally taken
of the diminished value of life in India, and of the loss occasioned
by spasmodic cholera.” In fact, the object of the late papers on
this subject has been to “show the fallacy and groundlessness of
the exaggerated opinions held in this part of the globe with
reference to the extent and intensity of this destructive disease.”

Having the highest personal regard for those gentlemen who-
have adopted what I believe to be an erroneous view, feeling also
confident that their regard for the propagation of truth will induce
them to forgive me for endeavouring to show the real state of
matters, I proceed to state shortly the facts of the case, and also
the principles which ought to guide us in deducing conclusions
from the facts known regarding cholera.

Cholera is a disease which, though endemic to India, and
forming a considerable portion of the annual mortality, yet only
breaks out as an epidemic at intervals of several years. With a
disease having this peculiarity it is clearly impossible to arrive at
any just estimate of its actual mean mortality from a one year’s, a
five years’, or even a ten years’ observation. For five, eight, or
ten years, its mortality may be comparatively small, but when it
breaks out as an epidemic it may cut off at one fell swoop a fourth
of the total force, as it did with the 86th Regiment at Kurrachee
in June 1846.

Again, the mortality from cholera may appear small with regard
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to the strength of the army, and yet be high as compared with
the fatality of other known diseases. This subject must also be
looked into before we can venture to affirm that the mortality of
that disease is either high or low.

All the papers on the mortality of cholera in the Indian army
which I have met with have had their periods of observation
limited to a few years, and therefore did not fulfil the conditions
which I regard as essential to the investigation of the fatality of
a disease like cholera.

Three returns, however, are known to me which extend over
periods of years nuﬂicientlﬁlong to give an approximation to the
mean fatality of cholera. The first is entitled ** Returns showing
the sickness, mortality, and invaliding in the Honourable East
India Company’s Armies in the Presidencies of Bengal, Madras,
and Bombay respectively, from 1825 to 1844 inclusive.” This
was a return made to an order of the House of Commons of daté
16th June 1845, and was printed 17th February 1847, being
No. 76 of the Parliamentary Papers of the Session 1847.

The second return I owe to the kindness of my friend, the late
Dr Henry Marshall, Deputy Inspector-General of Army Hospitals,
Itisa manuscrigt copdy of an official return prepared at Madras,
but not yet published, so far as I can leam, entitled, ¢ Tables
showing the comparative prevalence and mortality of the principal
classes of disease amongst Her Majesty’s Troops serving in the
different stations in the Madras Presidency, from the year 1826
to 1848 inclusive, with a general table for the whole Command
for the same period.” It is dated from “ The Queen’s Medical
Department Office, Madras, July 1844.” Tbis return does
not include the force employed on field service at Rangoon ; the
mortality from which, in the table below, is extracted from
Colonel Tulloch’s excellent official reports.

The third return, though only extending over a period of
twelve years, is that published by a committee of the Statistical
Society of London, ““On the sickness, mortality, and invaliding
among the troops in the Madras Presidency.” This return
embraces both the Queen’s troops and the East India Company’s
troops. The following table is constructed from these varied
sources, and is limited to European troops alone.
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Table shewing the Deaths from Cholera and their proportion
to the 1000 of strength among the European Troops in the
Presidencies of Bengal, Madras, and Bombay.

3.Ji8]
£ gi[E3E3 e
European Troops. Authority. Years. g 35 ji 335 osg
3 éniﬂg%i
Sxi28%
1 1021 73.8 [11.88
e s EEER
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Fofmauropean } Madras. |Statistcal Soclety. | 182738 | 197,925/ oeai | 974 4a 63| 78

Total, 192,860 |96, sw[ 53| 81

This table shows that, out of an aggregate strength of 492,860
European troops in all parts of India, 54'3 per thousand men
died from all causes, and of these 8:1 per 1000 men from cholera.

A comparison, however, of the mortality returns of the Queen’s
troops, and the Hon. East India Company’s troops, in the Madras
Presidency, leads to the conviction that some serious error has
been committed with regard to the number of deaths from cho-
lera among the East India Company’s troops there.- It is not
credible that the Queen’s troops would lose by cholera in the
proportion of 10°1 per thousand men annually, while the Com<
pany’s European troops only lost in the small proportion of 4-27
men annually out of every 1000 of strength,—or less than a half
by the same disease. Men who are natives of the same country,
who are quartered together, and live in all respects alike, never
exhibit such a marked difference under the same disease as is
noticed in the above table.

Again, we know from independent sources, that cholera raged
severely in the Madras Presidency during the years 1832 and
1838; and again, during the years 1837 and 1838, and still
again, in the years 1842 and 1843. Yet, the mean annual mor-
tality of cholera during these years, according to the above quoted
El;rliamentary returns, was, among the East India Company’s

uropean troops at Madras, only 548 per 1000 men; whereas
we have every reason to believe it was more than double that
amount. Thus Colonel Sykes mentions that the mortality from
cholera in the army at Madras amounted to 13:50 per 1000
men in 1842, and to 16:57 per 1000 men in 1843,—a slight
discrepancy, it must be confessed, between the parliamentary
return and that to which the Colonel had access in the India
House. The Committee of the Statistical Society give the rate
of mortality from cholera among the European troops at Madras
at 211 deaths per 1000 men in 1832, and at 22°6 deaths per
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1000 men in 1833. As these statements, therefore, are quitc
irreconcilable with the parliamentary returns relative to the East
India Company’s troops at Madras, and seem to prove to demon-
stration that some serious error exists in it, it would be safer to
leave it out of consideration at present.

The very fact that some error seems to exist in-the parlia-
mentary returns relative to the mortality from cholera at Mezdras,
inclines us to look with suspicion on the returns from Bombay
also. The valuable -papers of Mr Edmunds in the Lancet have
satisfactorily demonstrated that the mortality from all diseases is
always much higher at the Bombay than in the Bengal Presi-
dency. Yet the above table shows that the parliamentary
returns make it appear quite otherwise; for, while it assignsa
general mortality to Bombay of only 5078 deaths annually in
every 1000 men, it -makes the average fatality at Bengal reach
73-8 deaths annually in 1000 men, Colonel Tulloch, however,
sides with Mr Edmunds in showing that the mortality of Bombay
exceeds that of Bengal. In his late paper ¢ On the mortality
of her Majesty’s troops serving in the colonies during the years
1844 and 1845,” (Statistical Journal, 1847,) he states that tke
mortality of the royal troops in the Bengal Presidency was
only at the rate of 40 deaths annually out of every 1000 of
strength, while at Bombay it was no less than 105 deaths
annually during these years out of every 1000 men.

It is right these circumstances should be stated, lest we place
too much reliance on the apparently small l});-oportion of eholera
among certain troops in the Madras and Bombay Presidencies,
and be thereby led to arrive at very false conclusions. Of course
1 consider the only unobjectionable returns in the above table
those of the East India Company’s troops in Bengal, those of the
Queen’s troops in Madras, and those of the Queen’s at Rangoon,
which would give in an average mortality of 11 deaths annually
from cholera in every thousand men. But that I may not be accused
of wishing to exaggerate the mortality, the remarks which follow
will apply to the mean of the above table.

The important question therefore now comes, viz., * Is a mor-
tality of 8°1 annually out of every thousund men a high or a low
proportion ?”

As we are speaking of British soldiers, in endeavouring to
answer this question, we must look at the proportion in which
those diseases, which the world recognises to deserve the epithet
of fatal diseases, cut off’ our home population.

There are certain diseases to which mankind has attached the
epithet of fatal, mortal, or deadly diseases. Consumption, typhus
fever, and pneumonia, are the diseases which cut off by far the
largest proportion of adults in this country. Measles, scarlet
fever, hooping-cough, and convulsions, are the diseases most fatal
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to our children. What then is the proportion in which these
diseases prove fatal to our population ?

Taking a five years’ average of the mortality of England and
Wales (1838-42), the following is the proportional annual mor-
tality of the most fatal diseases to & thousand of the general
population :

Consumption cuts off 3880 annuelly in every 1000 living.

Convulsions ... 1-660 .
Pneumonia 1197

Typhus Fever ... 1-080

Dropsy ... 0830

Scarlet Fever ... 0-816 vee

Small-Pox 0613

Measles 0658
Hooping-Cough 0517 ore

There are no other diseases in this country which prove more
fatal than these. We all acknowledge that these diseases deserve
the epithet of fatal diseases,—they produce great ravages,—they
constitute a very large proportion of the total mortality,—and
are the great open doors by which our population descends to the

ve. Yet how trifling is the mortality of any of these as comn-
pared with that of cholera among the European troops in any of
the presidencies in India. Our most deadly disease—consump-
tion—is less than half as deadly as the mean mortality from cho-
lera in all the Presidencies, even taking the returns with all their
errors; while in the Bengal army, no fewer than three die from
cholera for every one who dies in this country from our most
deadly scourge. Fever, the scourge of our towns, has a mean
mortality so infinitely less than cholera in the Indian army, that
we must cease to complain of it as a scourge, if we are to reckon
its mortality and virulence by comparison with the cholera in
India. Why only one dies from fever in this country for every
eight who die of cholera in our Indian armies; one for every ten
who die of cholera among the royal troops in the Madras Presi-
dency; and one for every eleven who die of cholera among the
Company's European troops in Bengal !

As to our other fatal diseases their proportional mortality is
so trifling in comparison with the cholera in the Indiam army, that
it would be only waste of time to compare their fatality with a
scourge like cholera.

But let us look at this matter in another light, and compare
the mortality of cholera in India with that of the chief diseases to
which our troops are subject at home.

Fevers (including the eruptive fevers) cut off our troops in
the following proportions :

Dragoons and goon Guards 1'5 men annually out of every 1000 men.
Household Cavalry . 18
Foot Guards 20
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All proportions infinitely less than that of the mortality from
cholera in the Indian army. Stomach and bowel complaintsin
all their numerous forms cut off our troops in the following
proportions :

Household Cavalry 02 of a man annually out of every 1000 living.
Foot Guards ... o7
Dragoons and Dragoon Guards 08
Brain diseases cut off from 06 to 1°0 annually of every 1000
of our troops at home. -

But the class of diseases most fatal to our troops at home is
out of all proportion diseases of the res(rimtory organs, and not-
ably consumption. This disease, indeed, is the fatal scourge of
our troops, smounting from a third to a half of the total mortality.
Thus consumption in the .

Dragoons and Dragoon Guards cuts off 5.2 per annum out of every 1000 men.
Housebold Cavalry, 74

East India Corps Depot, ... 83
Foot Guards, - ... 108
Meap, ... 79

In other words, the most fatal scourge of our troops at home
does not come up to the average fatality of cholera in the Indian
army, even according to the abeve under-estimated table, while it
is one-half lower than its fatality in Bengal, and twice as low as
its fatality at Rangoon.

But why compare the fatality of cholera in the Indian army with
that of separate diseases, when we find that the above under-
estimated mean mortality of that disease in India is very little be-
low that of the mortality among the metropolitan police force,
which only averages 90 annually per 1000 men—little below the
average fatality among those insured at the Equitable Life As~
surance, between the ages of 18 and 40, only 10 of whom die
annually out of every 1000 insured—little below the total mor-
tality among the males of England and Wales between the ages
of 20 and 40, only 10 of whom die annually out of every 1000
living.

I fg however, from the above under-estimated average of deaths
from cholera we turn to that’among the individual troops of the
different presidencies, we find that the mortality from that single
disease among the Queen’s troops in the Madras presidency, or
among the East India Company’s troops in the Bengal presidency,
exceeds the total mortality from all diseases among the metropo-
litan police, exceeds that among the insured at the Equitable, ex-
ceeds that among the adult males of England and Wales.

All these facte, then, demonstrate in the clearest manner that
cholera in the Indian army is both a very virulent and a very fatal
disease ; and pointing to these facts 1 would appeal even to the
defenders of the theory, that  cholera is neither so frequent nor
so fatal in India as it is generally supposed to be,” if the facts deo
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not demonstate that cholera in India is a far more frequent and
a far more fatal discase than even our most fervid imaginations
supposed it to be.

Edinburgh, 21 Rutlund Street.

ARrT. VIL—Some Account of the Life and Scientific Writings
of WiLLiam Prout, M.D., F.R.S, Fellow of the College
of Physicians, London. :

WiLLiAM ProuT was born on the 15th of January 1785, at
Horton, a village in Gloucestershire, on the borders of Wiltshire,
in the parish of Horton. The few houses in Horton are said to
be so little continuous, that they scarcely constitute u village; the
place itself is distant from any public road ; and though there is
8 handsome mansion house and neat church, yet for forty years
neither squire nor clergyman has been known to be resident. The
parents of William Prout were in independent circumstances;
and the family had resided for some generations on their own
property.

William Prout, when at a tender age, learned reading at a
dame’s school-in the neighbouring market town; and he was
subsequently taught writing and arithmetic at the village school
of Badminton, also in the neighbourhood. Dr Prout was in after
life in the habit of mentioning a circumstance, which is probably
to be referred to this period. He suffered much from pain in the
ear ; and often he has said, when he went to bed, he used to cry
for a long time until he fell asleep. It is not unlikely that at this
time he was labouring under inflammation of the tympanal cavity ;
and that the effect of this disorder, not counteracted or controlled
in any efficient manner, had been the cause of the deafness with
which he was afflicted in adult life. From this time, when he was
probably about the age of thirteen, William Prout was entirely
self-taught, until he attained the age of seventeen years. Noau-
thentic information has been procured, to show in what manner his
time was occupied at this period. It is merely known, that at a
very early age, he evinced a strong taste for the cultivation of
mathematics and mechanics, with great fondness for music; that
during the years which he spent at home his studies were chiefly
mathematical; and that be showed his aptitude and talent for
mechanics by constructing an organ, and an electrifying machine.

At the age of seventeen years, prompted by a strong desire for
the acquisition of knowledge upon a more systematic plan than it
had been in his power to observe, Mr Prout went to the private
academy of the Reverend Mr Tumer of Sherston, Wilts; and
there, for the first time, he acquired a knowledge of the Latin lan-
guage, and also the elements of the Greek. After remaining about
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eighteen months at this institution, he returned to the paternal
roof, and once more pursued his studies without assistance.

The mind of William Prout, however, was one which had both
sagacity to perceive its own deficiencies and energy to endeavour
to have them supplied. After proceeding upon the system of
solitary, and perhaps rather desultory study, for about eighteen or
twenty months longer, he felt so strongly the imperfection of his
education, that he inserted in one of the local newspapers an ad-
vertisement, - requesting information as to an eligible place for
completing the education of one brought up in his peculiar circum-
stances. In consequence of this proceeding, he entered when in
his twenty-first year, & T‘:rivate academy or superior school, kept
by the Reverend Dr Thomas Jones of Redland, near Clifton.
Here he applied himself diligently and systematically to the study
chiefly of the classics, opportunities and facilities for studying
which, with the requisite attention to render the knowledge pro-
fitable, he had not previously enjoyed. By the advice of Dr
Jones he taught the younger pupils, as the most effectual method
of instructing himself at the time of life he had reached.

At the same time he extended his knowledge of mathematics
and mechanics ; and began to devoted attention to chemistry. One
of the pupils was inquisitive about this science; and in order to
satisfy his curiosity, Mr Prout performed such experiments as
with the explanations might tend to communicate instruction.

In these occupations Mr Prout speut about two years, and began
to consider what might be the most eligible profession as an oc-
cupation for life. In this inquiry he was aided by Dr Jones, who
strongly recommended to him the study of medicine; and for
that purpose advised him to proceed to Edinburgh.

Dr Jones had previous to this time acqtired the friendship of
Dr Alexander Adam, at that time rector of the High School in
Edinburgh, a man well known as a most profound and accurate
classical scholar, and whose reputation stood high with many able
scholars in England, in consequence of his writings, and especially
his work on Roman Antiquities. To this venerable and excellent
person Dr Jones gave Mr Prout a letter of introduction, which
afterwards exerted a remarkable influence on the subsequent life
of the bearer. Mr Prout arrived in Edinburgh when he was
twenty-three years of age, in the month of October 1808, and
immediately began attendance on the medical lectures in the uni-
versity. :

Mr Prout remained in Edinburgh and the neighbourhood the
whole prescribed period of three years, attending lectures and
reading with great diligence and regularity. The first summer,
during which sometimes English students were then in the
habit either of returning homeward, or of going on a ‘excursion
to the Highlands, Mr Prout spent at Duddingston; the second
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summer he resided in the village of Morningside; and in both
instances availed himself of the use of the university library. The
third summer, namely, that of 1811, he obtained the degree of
doctor in medicine on the 24th of June. The Dissertation which
in compliance with academical rules he defended was on the sub-
Jject of Intermittent Fevers.

From Edinburgh Dr Prout proceeded to London, and there
he continued his professional studies by diligent attendance at the
Borough Hospitals, Guy’s and St. Thomas’s, at which establish-
ments he enjoyed opportunities of acquiring practically that know-
ledge of disease, and the best methods of treating it, which alone
can make a useful physician.

In this manner be spent other two years, till 1813, when he
‘went to reside in Arundel Street in the Strand. In this situation
Dr Prout had begun to give proof of the extent and accaracy of
his attainments.

At that period, though chemistry had been for several years a
science of great and increasing interest and importance, and had
attracted numerous pupils, yet animal chemistry, partly from the
difficulty of prosecuting it successfully, was still in a very im-

erfect and rudimentary condition, and furnished little accurate
information. The View of the Progress and Present State of Ani-
mal Chemistry, by Jons Jacob Berzelius had indeed been published
at Stockholm, and had just appeared in the form of an English
translation at London;* and sometime before that the researches
of Allen and Pepys on Respiration had appeared in the Philo-
sophical Transactions. Thege writings, however, served rather to
show the defects and imperfections of the chemical knowledge of
organized bodies, than to communicate much eatisfactory informa-
tion ; and if they proved the importance of the subject, they
showed the difficulties by which investigation is attended.

It was at this time, that Dr Prout undertook to deliver lectures
on that department of chemical science, to which he had already
devoted himself, with the energy of one who is impressed both
with the importance and the difficulties of the subject. He de-
livered a course of lectures on animal chemistry. The class was
small ; but so highly was the lecturer esteemed as an able prac-
tical chemist, and one capable of communicating correct infor-
mation on a subject difficult and little understood, that among the
audience Sir Astley Cooper, at that time surgeon to Guy’s
Hospital, was a regular attendant.

The first occasion on which Dr Prout appeared as a writer sub-
sequent to the publication of his inaugural dissertation appears
to have been in November 1813, when he published in the
Annals of Philosophy, recently commenced by Dr Thomas
Thomson, a Memoir on the Quantity of Carbonic Acid Gas

* A View of the Progress and Present State of Animal Chemistry. By Jons
Jacob Berzeliue. London, 1813, 8vo,
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emitted from the lungs during respiration at different timnes and
under different circumstances.*

. These observations, described in this manner, were made sub-
sequent to the elaborate experiments of Allén and Pepys, the
essay of Dr Bostock, and the paper of Mr Brande.+

It was ascertained by some of the early experimentalists on the
function of respiration that the" quantity of oxygen gas consumed
and of carbonic acid gas formed during the act, varied considerably
in the same individual in different states of the system. The
circumstances chiefly noticed to modify this amount of the che-
mical products are, the temperature of the air respired, the degree
of muscular exertion, the state of the digestive organs, the kind
of food employed, and the condition of the system as influenced
by the presence or absence of fever. The full effect of some of
these circumstances Dr Bostock proposed to cxamine in a third
part of his essay. This part, however, was not published, unless we
are to understand, thatit appeared in the work on physiology
which he many years afterwards gave to the world.

It was in order to obtain some accurate information on this
dbscure part of the subject that Dr Prout entered on the experi-
mental inquiry, the results of which are given in this essay.

He informs us, that having, with this view, contrived a simple
apparatus by which he could easily, and with considerable accu-
racy, analyse the respired air, he placed himself on a sort of
regimen, which consisted in keeping himself as nearly as possible
in the same state in every respect for the space of upwards of
three weeks. During this time he made experiments every hour,
sometimes oftener, during the day, and occasionally also during
the night. By persevering in this course he obtained a large
body of evidence, embracing many hundreds of experiments, the
results of which were generally consistent. From these he was
enabled to establish the two following laws.

Law I. The amount of oxygen gas consumed, and, conse-
quently, of carbonic acid gas formed during respiration, is not
uniformly the same during the twenty-four hours, but is always
greater at one and the same part of the day than at any other;
that is to say, its maximum occurs between the hours of 10 a.m.
and 2 p.m., or generally between 11 am and 1 p.m.; and its
minimam commences about 8 h. 30’ p.m., and continues nearly
uniform till about 3 h. 30’ a.m.

Law II. Whenever the quantity of oxygen gas consumed, and
consequently of carbonic acid gas formed, has been by any cause
increased or raised above the natural standard of the period, it is
subsequently as much decreased or depressed below that standard,
and vice versa. .

® Annals of Philosophy, Vol. ii., p. 328, November 1613. London, 1813,
t Nicholson’s Journal, Vol. xi.

VOL. LXXVI No. 188, 1
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The first law is subject to some variations, but Dr Prout
never observed that it was liable to any exception. In all his
cxperiments it was constantly observed, that a greater quantity of
carbonic acid gas was given off in the middle of the day than at
any other period of the nycthemeral space. In general the degree
and order of these variations are the following.

The quantity of carbonic acid gas which remains stationary at
3:30 per cent. the minimum during the night, begins suddenly
about 3130 a. m., suddenly to increase, at first slowly, afterwards

"more rapidly till about noon, when it is usually as high as 4:10
per cent. it maximum. After this time it begins to sink, at first
quickly, then more slowly, till about 8:30 p.m., when it again
attains the minimum rate, 3:30.

From the peculiar order and time at which these oscillations
take place, Dr Prout, offers the conjecture, that these varia-
tions may depend on the presence and alsence of the sun.
He admits, howcver, that the question must be decided by sub-
sequent observations. All that can be said is, that certainly the
presence of the sun and solar light bave very great influence upon
the functions both of plants and of animals; and it is quite in
accordance with many observations to think, that the decarboniz-
ing power of the lungs may be most energetic while the sun is
sbove the horizon, and the influence of light and heat is greatest.

Dr Prout further found that the first law was liable to variations,

1st, In the quantity of carbonic acid gas as given off by the
same individual in different days; and

2d, In its quantity, as given off by different individuals.

As to the first Dr Prout observet{ the variations several times ;
and was led to infer that when the increase is considerable it
depends upon an electrical state of the atmosphere. Depressions or
diminutions, e occasionally traced to abstinence in the use of

As to the second form of variation he found that the quantity
of oxygen gas consumed, and consequently of carbonic acid gas,
formed in a given time, by different individuals is very different.
The lowest is that by himself or 8:45 cubic inches; the next is
the estimate by 8Sir Humphrey Davy, from 3'5 to 4°5 cubic
incbes; and the next is by a friend of Dr Prout, under precisely
the same circumstances, and about the same age, namely, 30 years ;
both being of regular habits and in perfect health.

The circumstances under which the quantity of carbonic acid
ges is increased appear to be comparatively few. Those under
which it is diminished are very numerous, and the effect of the
latter are both greater and more permanent.

Exercise, if not long continued and carried to fatigue, increases
the amount. When long continued so as to fatigue, the amount is
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diminished. The same effect is produced under the operation of
the exhilarating passions.

As to food, long abstinence diminishes the quantity of carbonio
acid g:.s elimintteg 3 yet uot to so great a degree s might be ex-
pect

The following observations on the effects of the use of spirit-
wous and fermented liqyors are important in showing, how these
agents impede the proper functions of the lungs in eliminat-
ing carbonaceous matter from the system. Alcohol and all liquors
containipg it which were tried, diminish the amount eliminated,
much more than any other article or circumstance subjected to
experiment. Under the use of porter, even the amount diminished
is reduced below the standard ; while the reverse was the case when
water only is taken. The experiments made on this subjeet fur-
nished results which fully convinced Dr Prout, that the use of al-
cohol in every state and in every quantity uniformly lessens in
a greater or Jess degree the quantity of earbonic acid gas elimi.
nated, according to the quamtity and the circumstances under which
it is taken. When alcohol, either pure or diluted, is taken upon
sa empty stomach its effects are remarkable. These effects
appear to take place almost instantaneously; and the depression
in the amonnt of csrbonic acid gas extricated is the greatest,
After a short time, however, the powers of the constitution appear
to rally, and the quantity emitted is rapidly increased ; then it
sgain sioks, and afterwards slowly rises to the standard. This
same species of oscillation Dr Prout generally observed when the
quantity has been suddenly and greatly raised or depressed from
any cause ; aud he thought it might arise from the circumstance,
that the animal powers are required to counteract the effeets of a
poison or gther noxious agent, which might then stimulate them
to overact their natural capabilities.

When vinous liquors are taken upon a full stomach, gs after
dinner, their effects ure more slow, but not less sure and remark~
able, Dr Prout thought them even more permsnent; but this,
be admits, might arise from their having been taken in larger
quantity, than he chose to do when the stomaeh was empty. As
long as their effects are perceptible, so long is the quantity of
carbonic acid emitted below the standard. With the experi-
menter himself these effects used to go off with frequent yawning-,
and with a sensation as if be had just awaked from sleep. Under
these circumstances he found the quantity generally much above
the standard, and hence he thought it probable that the system
was then freeing itself from the retsined carbon.

It thus appears that vinous and spirituous liquors, which are
generally accounted stimulants, though they may stimulate under
certain circumstances and in certain doges the mucous surface of
the stomach and alimentary canal, and eyen the interior of the
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blood-vessels into which they are received, act nevertheless as
powerful sedatives, by preventing the elimination and causing the
retention of carbonaceous matter, which in the normal and natural
state ought tobe eliminated. This circumstance further accounts for
the loss of heat which invariably follows the administration and
use of these liquors.

It is further a curious and important observation that very
similar to the effects of alcohol are those of strong tea, whether
warm or cold.

The depressing passions, as anxiety, grief, solicitude, uncer-
tainty, in short, whatever produces that peculiar sensation which
induces yawning, sighing, or any other deep inspiration, have eri-
dently the effect of diminishing the 1uantity eliminated ; these
appearing, indeed, to be so many involuntary acts, by which the
system endeavours to get rid of the retained carbon.

At the close of the essay Dr Prout makes the following general
observations on the particular organic system through which these
effects may be supposed to take place, and also the influence of solar -
light.

b Of the causes operating to produce the above variations, no
doubt the state of the circulation is to be considered as one. It
is impossible but to suppose that when, c@teris paribus, a greater
quantity of blood is exposed in a given time to the action of the
air, that a greater quantity of carbonic acid gas must be formed,
supposing this, at least, to be a common chemical process. It
must, I think, be admitted, therefore, that this cause contributes
in some degree to the production of the phenomena in question,
though, there is every reason to believe, in a very limited one.
A very sugerﬁcinl examination of the above experiments will
show that the quantity of carbonic acid gas formed bears scarcely
any proportion to the numerical state, at least, of the pulse.
This, indeed, I admit to be a very imperfect criterion of the
quantity of blood circulating through a part in a given time,
unless its strength and degree of fulness be taken into the account;
but it might be asked, has the pulse been noticed to be uniformly
stronger and fuller in the middle of the day than at any other
time ? and is ‘it not constantly so under the operation of hard
exercise and the influence of wine ?

- % Mr Brodie, in his excellent dissertations on the effects of
poisons, has ap‘:areutly demonstrated that respiration is altogether
dependant on the brain; since, when the operations of this organ
were destroyed or cut off, it almost immediately ceased ; while
the heart, which he found much less under nervous influence,
continued for some time to act, and circulate dark coloured
blood. He found also that alcohol, the essential oil of bitter
almonds, and some other poisons, act as such simply by destroy-
ing the functions of the brain apparently by sympathy, and not
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by absorption; and that under the operation of these, respiration
soon begins to be ill performed, and if their quantity has been
great, at last entirely ceases. This, then, while it enables us
to account for the effects of alcohol in our experiments, seems
also at the same time to prove, in general, that another cause
besides the mere state of the circulation is immediately and
largely concerned in the production of the phenomena in ques-
tion. I conclude, therefore, that the mervous system, acting
partly through the medium of the blood, and immediately by its
influence over the function of respiration, is the grand source to
which we must refer them all.

The laws which we have attempted to establish are no other
than modifications of that general principle which prevails over
all living actions. A state of depression ever follows a state of
excitement ; and the greater that excitement has been the greater
is the consequent depression. On the other hand an uniformity
of action at any point of the scale within which it ranges is no
less incompatible with life than a great and sudden deviation
towards either extreme. In all living actions, therefore, states of
comparative rest allernate with states of exertion; and these
alternations are evidently connected with the presence or absence
of the sun ; for according as this * great source of life and heat’
is present or absent, are organized beings, in general, either awake
and active or asleep and inactive. Nowat noon this powerful
agent of nature is at its height, and hence at this time may be
supposed to exert his maximum energy; whatever, therefore, is
under his immediate influence, must now be supposed to be
affected most strongly; and if the hypothesis be correct, that
nervous action is 80, it is perhaps easy to account for many
important phenomena which it presents, and, among others, that
of the greater elicitation of carbonic acid at noon, respiration
being considered as under its immediate influence.”

For the account of the apparatus employed the readers will
consult the paper itself.*

The subsequent year, namely, in November 1814, Dr Prout
published in the same journal some supplementary observations
on this subject.

Dr-Prout had mentioned in his first paper, that he was much
struck with the sudden increase in the amount of carbonic acid
eliminated from the lungs in the morning about the commence-
ment of twilight. To determine whether thie increase was acci-
dental or really was subject to the movements of the sun, he
commernced a series of experiments about the winter solstice, and

® Observations on the quantity of carbonic acid gas emitted from the lur;gs
duriog respiration. at different times and under different circumstances. By

William Prout, M.1)., of the College of Physicians. Annals of Philosophy, vol. ii.,
p. 328. November 1813,
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continued them till nearly the time of the summer solstice, the
period thus including all the variations on the time of the sun’s
rising. The result of these experiments was, that the increase
always uniformly occurred soon after the commencement of twi-
light and before sunrise, and the increasc was greatest and most
remarkable when the nights were longest, and that it gradmally
became less as the nights grew shorter. He allows that this may
have been chiefly owing to o diminution having taken place in the
usual minimum quantity towards morning, either probably from
the fatigue of watching or from drowsiness.

The time of the evening diminution appears te he about the
termination of twilight and the commencement of darkness. Dr
Prout infers, from various facts, that Law L., given in the first
paper, requires to be modified, and, instead of the periods there
mentioned, 8 h. 30 m. p. M., and 8 h. 30 m. A. M., as the com-
mencement and termination of the minimum, he substitutes the
words, the ending and beginning of twilight.

In the second division of the investigation, the object of which
was to determine the respective influence of modes of diet, and
various alimentary, medicinal, and other physical agents, Dr
Prout found his former inferences very generally corroborated by
the esperiments of Dr Andrew Fyfe, which had been made
lli)nown in the interval subsequent to the first experiments of Dr

rout.

Dr Fyfe fized the standard quantity of carbonic acid i“ emit-
ted from his own lungs under ordinary circamstances of health at
about 8°5 per cent.

1. We found that, under the use of vegetable diet, this was
reduced to about 45 per cent. Dr Prout found, that, on the
seventh and eighth days of vegetable diet, the same amount of
reduction took place.

2. The effects of animal diet, Dr Fyfe found to be various.
Dr Prout found, that on the fourth day of diet with animal mat-
ters, the &uantity of carbonic acid was 7 per cent., on the seventh
and eighth days, 5 per cent.

3. Under the use of wine, Dr Fyfe found the quantity of car-
bonic acid reduced to between 2 and 3 per cent., and, in one ex-
periment, to only 545 per cemt. The experiments of Dr Fyfe
were not made till the day after the use of wine. Those of Dr
Prout were made immediately, and while ths first effects were
present.

4. Under the use of mercury, Dr Fyfe obeerved a reduction
to about 8 per cent. Dr Prout observed a considerable diminu-
tion, varying from 2:80 per cent. to 4°5. The diminution, ne-

vertheless, though perfectly real, was not often so great as that
observed by Dr Fyfe.
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5. Under the use of nitric acid, Dr Fyfe observed a reduction
of between 6 and 7 per cent. Dr Prout appears not .to have
made trial of the effects of this acid. .

" The paper is concluded by the following general observations,
which must be studied in forming any estimate of the accuracy of
these experiments.

‘* With respect to the numbers here brought furward, as well
as those in my former paper, 1 wish it to be distinctly understood
that they do not represent the measures of the quantity of carbonic
acid emitted in any given time from the lungs, but the measures
of the power or capability of the lungs at any given time, to form
or throw off carbonic acid. This was not so distinctly pointed out
in my former communication as it ought to have been. What I
mean, then, to say is this, that the power or capability of the
lungs for forming and throwing off carbonic acid is greater at
noon, &c.; and not that a greater quantity of it is actually thrown
off at that time than at any other. A greater quantity will indeed
be thrown off, cateris paribus, on an equal number of similar
respirations being made in the same given time. But whether
this be really the case or not, I cannot pretend to determine.

¢ If the hypothesis which was formerly advanced be founded in
trath, it is evident that we have in these numbers a sort of rela-
tive measure of the degree of energy of the nervous system ; but
whether it be a measure of the energy of this system as it operates
through the medium of the blood, or the muscular apparatus of
circulation or respiration, or partly on all the three, 1 am unable
to decide ; that is to say, I do not precisely know whether the
changes under consideration are to be ascribed to differences in
the state of the blood itself, or to differences in the state of cir-
culation or respiration. Perhaps all these causes may contribute
in some degree to produce themn.

¢ It is true that Dr Fyfe did not observe at all these diurnal
variations. But this has little or no weight, when the apparatus
he employed is considered ; since it was incapable of showing it,
or at least the variations would be so extremely small that they
would most likely escape observation. For my own part, I do
not consider either my own experiments or his entirely conclusive
on any one point. This is a thing that can hardly be settled by
one or two observers. Indeed nothing but the striking uniformity
that has occurred to me, and the little probability at present of
my being able to repeat them in a less exceptionable manner,
added to my wish of correcting as above what I formerly advanced,
would have induced me to submit these observations to the
world. Hence I content myself with little more than stating
matters as [ have found them, still waiving all speculations, how-
ever interesting they may be, till the matter has been thoroughly
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investigated, or at least much better examined into, either by
myself or others.”

The papers of which an account is here given may be regarded
as examples of that species of scientific and chemical inquiry
for which Dr Prout showed peculiar aptitnde. And we shall see
that in no long time he placed before the chemical and physiolo-
gical world unequivocal and valuable evidences of the manner in
which his hours were at that time occupied.

Mesanwhile the year 1814, in which the second of these papers
appeared, was a period pregnant with important events in the
life of Dr Prout. On the 10th of May he was admitted a fellow
of the Medico-Chirurgical Society at the same time with Dr
Henry Holland. He took up his residence in Southampton Street,
Bloomsbury, commencing the career of a practical and consuliting
physician. Another important event in this year of his life
was, that he entered into the matrimonial state with the eldest
daughter of Dr Alexander Adam, of Edinburgh, to whom it has
been mentioned Dr Prout was introduced in 1808 by his friend
Dr Jones, of Redland. :

Besides a taste for mechanics and for music, Dr Prout pos-
scssed a peculiar turn for painting, and had already acquired con-
siderable skill in judging of the merits of productions of the
pencil. This taste he had an opportunity of gratifying the same
year in the course of a visit which he made to Paris during the
short interval of peace which preceded the escape of Napoleon
from the Island ot Elba. He there had the means of rectifying
and enlarging his ideas in this art, by studying the works of the
great masters in the galleries of the Louvre.

In the course of the subsequent year, 1815, Dr Prout occupied
much of his time in prosecuting the science which was now his
favourite. He gave in February an account of the chemical
constitution of the sap in the vine.” In June he examined che-
mically the excrements of the boa constrictor ;t the liquor amnit of
the cow ;1 and the colouring matter iu the ink of the cattle fish ;§
and in October of the same year he published Observations on
the Analysis of Organic Substances. ||

The sap of the vine Dr Prout found to contain lime in consider-
able quantity held in solution by carbonic acid and acetic acid, and
some potass; and he infers that between lime and the saccharine
principle there is a relation much closer and stronger than is com-
monly imagined to exist.

The excrements of the boa constrictor Dr Prout found
to contain a large quantity of uric acid, at least 90 per cent.
combined with a small quantity of potash and ammonia, and

* Annals of Philosophy, Vol. v, p, 109, London, Feb. 1815.

+ Ibid. p. 413. June 1815,

% Ibid. p. 416. § Ibid. p. 417.
il ibid. Vol, vi;, p. 269. London, October 1815.
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some animal matter. This was the first time that uric acid had
been shown to be formed by this class of animals. It had been
previously shown by Fourcroy, Vauquelin, and Klaproth, that a
large quantity of it was formed in the excrements of birds called
Guano, says Berzelius, brought from the South Sea Islands; and
Dr Wollaston found that birds produce more of this principle
when fed on animal matters. This is the first time, perhaps, that
the term GuaNo is mentioned as the name for the excrements of
birds.* Itis now known that birds, and. especially sea birds,
which feed almost entirely on animal matters, as well as reptiles,
discharge excrements which contain principally uric acid, with a ,
small proportion of ammonia. But as the guano or sea-fowl
excrement consists of urate of ammonia, it is not improbable that
the uric acid undergoes elementary decomposition, and is con-
verted into urate of ammonia. One of the conditions of its pre-
servation is great dryness of the atmosphere; for in islands in
the northern or southern extra-tropical latitudes, it either does
not occur, or is not preserved in sufficient purity and strength
for agricultural purposes. Dr Prout was at that time inclined
to ask, whether the conversion of the food of the boa constrictor
into uric acid might not depend upon the unnatural state in which
the animal is kept. It is now known that the normal excrement
of this class of animals consists principally of uric acid.

At a subsequent period, namely, in 1818, Dr John Davy an-
nounced, that in the different species of serpents which his resi-
dence in Ceylon furnished him the means of examining the solid
urihe, which is contained in the cloacae of these animals, or is
expelled from them, he found it in at least eight instances to be
nearly pure uric acid. In four different species of lizards the
urinary secrction was in like manner nearly pure uric acid. In
the alligator this uric acid contained also, or was mixed with, a
large proportion of, carbonate or phosphate of lime. The same
observer found in the receptacles of the turtle and the tortoise
flakes of pure uric acid, though in no great abundance,f Several
years subsequently, namely, in 1823, Professor Pfaff found that the
excrement of the boa constrictor contains ammenia in so great
excess that it might be called a sub-urate of ammonia.}

The ink or colouring matter of the cuttle fish Dr Prout shows
to be a peculiar species of animal black colouring matter in large
quantity (78 per cent.) probably animal charcoal, with carbonate

* A View of the Progress and Present State of Animal Chemistry, By Jons
Jacob Berzelius, p. 108,

1 On the Urinary Organs and Secretions of some of the Amphibia. By John

Davy, M.D., F.RS.; resd April 24, 1818. Philosophical Transactions for 1818,

p. 303. London, 18I8.
t Annals of Philosophy, New Series, vol. sixth, p. 74. 1823,
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of lime and carbonate of magnesia in considerable amount, and a
small proportion of muriate and sulphate of soda.

Dr Prout, however, was by nature a man destined to look for

eral results ; and all his labours on individual facts and classes
of facts tended to this termination. At this time it happened
that chemical knowledge was in such a state that little could be
done to improve and render it precise without the aid of some
goneral principles. The beautiful theory promulgated by Mr
Dalton had hitherto numbered but few adherents; and though
Thomas Thomson, Berzelius, and other leading chemists had in
different modes signified their views in favour of the doctrine,
it was either regarded as too fine for daily use, and considered as
a thing more to be admired than trusted, or it was conceived to
be so difficult to admit of demonstration, that the idea of applying
it to chemistry, as then studied, was scarcely entertained or
entertained by few., Berzelius had, indeed, made one of the
strongest defences of the doctrine in 1814, by his Experiments
to determine the Definite Proportions in which the Elements of
Organic Nature are combined,® and showed that if it was admis-
sible in explaining the chemical actions in inorganic bodies, it
was equally o in explaining the chemical actions in the class of
organized bodies. e had also, though differing from the theory
of Dalton, given by numerous accurate experiments, the strongest
confirmation of the correctness of the doctrine, that bodies unite
in certain definite proportions, according to volume. It seems now
only wonderful that the doetrine of definite proportions could
have been so long neglected and disregarded. .

Dr Prout began to elucidate the difficulties and explain the
applications of this doctrine by the memoir already meutioned
as published in October 1815. This paper was altogether of s
general nature, and the author’s object was principally to show
in what manner the subject should be studied, and with what
apparatua the proper experiments ought to be performed.

In November 1815, there appeared in the Annals of Philo-
sophy a Memoir or Essay on the Relation between the Specific
Gravities of Bodies in their Gaseous State and the Weights of
their Atoms. The paper is anonymous; and the suthor states
at the outset, that he submits it to the public with the greatest
diffidence; for, though he had taken the utwost pains to arrive
at the truth, yet he had not, he adds, thut confidence in his
abilities as an experimentalist which would induce him to dictate
to others. The paper is short ; but it contains most important
and valuable matter. The author was Dr Prout. This was
acknowledged in 1817 in the eighth volume of the Medico-
Chirurgical Transactions. He traces with great ingenuity the

* Annals of Philosophy, vol, fourth, p. 323 and 401 ; vol. fifth, pp. 93, 174, 260,
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relation subsisting between the specific gravities of oxygen and
uzote, hydrogen, chlorine, iodine, carbon, sulphur, phosphorus,
calcium, sodium, iron, zink, potassium and barium, and the weight
of their atoms; and gives the results in three tables, with various
results calculated from analogy in a fourth table. This may be
regarded as the first saccessful or intelligible attempt to present
the chemical constitution of various substances in exact numbers
of their constituent and integral elements. The general conclu-
sions are the following.

“ On a general view of the tables we may notice,

¢ 1. That all the elementary pumbers, hydrogen being consi-
dered as 1, are divisible by 4, except carbon, azote, and barytium,
and these are divisible by 2, appearing therefore to indicate that
they are modified by a higher number than that of unity or hydro-
gen. Is the other number 16 or oxygen ? And are all substances
compounded of these two elements?

*¢2. That oxygen does not appcar to enter into a compound in
the ratio of two volumes or four atoms.

*¢ 3. That all gases, after having been dried as much as poe-
sible, still contain water, the quantity of which, supposing the
present views are correct, may be ascertained with the greatest
accuracy.

* Others might doubtless be mentioned; but I submit the
mattler for the present to the consideration of the chemical
world.™*

In this paper Dr Prout considers atmospheric air as a che-
wical compound of one volume of oxygen and four volumes of
azote, or of one atom of oxygen and two atoms of azote. His
method of determining the specific gravity of hydrogen from that
of ammonia is original and ingenious, and was admitted in general
to be well founded. It was soon adopted by Thomson, by Henry,
and by Edward Turner.

This paper, if not the most popular of the day, was decidedly the
most original and important ; and the most philosophical chemists
looked upon it as a highly valuable essay, disclosing views which, if
carried into effect, might alter entirely the whole body of chemical
knowledge. Dr Thomson himself expressed the highest opinion of
it ; and, after the lapse of five years, spoke of the author (1820) as
one to whom, * if he persevered in the course which he had begun,
the science of chemistry would be indebted for discoveries of
a uf&zr higher and more important kind than had yet been
made.”t
* In the next paper which Dr Prout published, the truth of the

® Annals of Philosophy, vol. sixth, p. 321, and vol. seventh, p. 111, The last
containg the correction of an error in the first paper.
4 Ibid, vol. sixtcenth, p. 167. 1820
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principles which he had established was well exemplified. This
was in his two memoirs on the Nature of some of the proximate
Principles of the Urine, with a few Remarks upon the means of
preventing those diseases connected with a morbid state of that
fluid in the eighth volume of the Transactions of the Medico-
Chirurgical Society ;* and further observations on the proximate
principles of the urine in the ninth volume of the same work.

In these memoirs Dr Prout examines successively urea, sac-
charine matter, lithic or uric acid, albnmen, oxalic acid, cystic
oxide, purpuric acid, and the pink sediment. These two papers
afford beautiful and interesting examples of accurate chemical ana-
lysis, and the happy application of the doctrine of union in definite
portions. Dr Prout had employed in the analysis of the animal
substances the black oxyde of copper after the example of Gay-
Lussac. By weans of this metallic salt, combined with carefully
weighing the substances produced, and accurate calculation, Dr
Prout was enabled to present to the chemical and physiological
world the first accurate quantitative analysis of the ultimate
principles of several important animal substances. The following
table presents in a short view the results of many experiments
and much accurate labour.

100 parts Hydro- Weight | Sugar

contain ¥en. Carbon.| Oxygen.| Azote. | ¢ lug)m. bein?l.
Sugar ... ..ee... 6-66 4000 | 5333 - 1875 1
Urea... ... 666 2000 | 2666 | 46-66 875 2
Lithic Acid .. 222 4000 | 2666 | Si-11 56-25 3
Cystic Oxide ... 500 3000 | 53-33 1166 7500 4
Oxalic Acid ... 4-44 2000 | 7555 —_ 1125 6
Albumen ..... 7 5000 | 2666 15655 1125 6

The general conclusions which Dr Prout felt that he was en-
titled to deduce from the series of experimental investigations
now mentioned show how far he had at this time advanced in
forming views at once sound and ingenious on the chemical con-
stituents of substances produced by organized bodies.

* 1. The atomic theory or theory of definite proportions holds
good in all these instances ;—a circumstance which renders it
probable, that this will afterwards be found to be the case in all
substances capable of crystallizing or forming crystalline com-
pounds, both in the vegetable and animal kingdoms. ,

* 2, The above compounds appear to be formed by the union
of more simple compounds, as urea of carburetted hydrogen and
nitrous oxide, lithic acid of cyanogen and water, &c., circum-

* Observations, &c., By William Prout, M.D Read June 24th, 1817. Me-
dico-Chirurgical Transactions, vol, cighth, Louodon, 1817, p. 526. And ; Further

Observations. Read June 24th, 1818. Medico- Chirurgical Transactions, vol. ninth,
p. 472. London, J8I8,
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stances which render it almost certain that their artificial forma-
tion falls within the limits of common chemistry.

« 8. The remarkable relation found to subsist between urea
and sugar, seems to explain in a very satisfactory manner the
phenomena of diabetes, which may in fact be considered to con-
sist in a depraved secretion of urea. Thus the weight of the
atom of sugar is just half that of urea : the absolute quantity of
hydrogen in a given weight of both i equal, while the absolute
quantities of carbon and oxygen in a given weight of sugar are
precisely twice those in urea.

.% 4, Lithic acid is a substance quite distinct from urea in its
composition ;—a fact which explains an observation I have often
made, that an excess of urea generally accompanies the phos-
phoric diathesis, and not the lithic. I have several times seen
urea so abundant in the urine of a person where the phosphoric
diathesis prevailed, as to crystallize spontaneously without
being concentrated by evaporation, on the addition of uitric
acid.”

In these few sentences, indeed, and in the small table here
given, Dr Prout had embodied facts and principles most import-
ant, the result of long continued careful labour, and which were
calculated, as the result has since proved, to throw on the nature
of chemical actions and chemical unions a light altogether new.

It is farther a circumstance deserving of serious attention, that
Dr Prout was not in this inquiry led away, by his chemical pre-
possessions, to adopt views of the superior and predominant im-
portance of the chemical treatment of urinary disorders. Itisa
remarkable proof of the sober, judicious, and well tempered
character of the mind of Dr Prout, that he not only refrains from
all commendation of remedies, chiefly chemical, such as acids and
alkalies, but allows that these remedies may be often hurtful ; that
they are not useful, unless in so far as they amend and improve
the general health ; and he adds, what ought never to be for-
gotten, however humbling it may be, that * the object of the
chemical practitioner is at best but of a secondary description,
namely, to prevent the effects of disease rather than to remove
it.” i[ow correct and how well founded were the views of Dr
Prout on this subject in 1817, those most engaged in medical
practice can tell afier the lapse of thirty-four years.

Meanwhile, Dr Prout continued assiduous in availing himself
of all opportunities of investigating the state of the urine and
its ingredients, and observing the influence of morbid conditions
in modifying these ingredients. Between the time of the com-
munication of the first Memoir to the Medical and Chirurgical
Society and that of the second, Dr Prout made the discovery of a
new acid principle obtained from the uric acid. Of this principle
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the description was communicated by the author on the 11th
of Jane 1818 to the Royal Society through the medium of Dr
Wollaston. ‘

This acid principle was the Purpuric Acid, a name, he informs
us, suggested by Dr Wollaston, in consequence of its prorerty of
forming with most bases compounds of a red or purple colour.

It was known that, when lithic acid is digested in pure nitric
acid, effervescence takes place, and the lithic acid ‘is dissolved,
while there is formed a substance which is known to be purpurate
of ammonia, or the new acid united with ammonia.

In the ordinary way of preparation the excess of nitric acid is
neutralized by means of ammonia, and the whole is slowly con-
centrated by evaporation. As evaporation proceeds, the solution
acquires a deep purple colour, and dark red granular crystals are
separated in abundance. These crystals are purpurate of ammonia;
and when the alkali is removed by means of sulphuric or muriatic
acid, the purpuric acid is obtained in a separate state.

Of this acid and its combinations with the metallic and metal-
loid bases Dr Prout gave a full and satisfactory account. He
thinks that the purpuric acid and its compounds prohably consti-
tute the bases of many animal and vegetable colours. The pink
sediment, which so generally appears in the urine of persons
labouring under febrile and inflammatory states of the system, s
known to owe its colour chiefly to the presence of purpurate of
ammonia, and perhaps occasionally of purpurate of soda.*

The reception of the memoir on purpuric acid was every where
favourable in this country. Indeed the known accuracy and in-

enuity of Dr Prout were sufficient to insure, at least, a patient
ﬁearing to his facts and their results, because no one but a chemist
equa) or superior to himself was capable of forming and pronoun-
cing any judgment upon their merits. Vauquelin alone was dis-
posed to call in question their correctness. He stated that he
could not procure purpuric acid from uric acid by the method re-
commended or any method ; and he represented Dr Prout as a
mere repeater of the experiments of Signor Brugnatelli, who Lad
indeed obtained from lithic acid treated by nitric acid an acid
principle to which lie applied the name of erythric acid. It was
impossible, however, that Dr Prout could be merely the repeater
of the experiments of Brugnatelli ; for the memoir of Dr Prout
was read to the Royal Society on the 11th of June 1818; and
the experiments must have been performed some weeks if not
months previously ; whereas the translation of the paper of Brug-
patelli appeared in the Philosophical Magazine early in July 1818,
and the original memoir, which had not been seen by Dr Prout

* Description of an Acid Principle prepared from the Lithic or Uric Acid. By

Willism Prout, M.D. Commwunicated by W. Hyde Wollaston, M.D., F.RS.
Philosophical Transactions, 1818, vol. liv. p. 420.
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at all, had appeared in the Giornale di Fisica for January, Febru-
ary, March, and April 1818. The crystals called erythric acid
have been generally admitted to be merely a mixture of nitric and
purpuric acid, or a quadruple salt formed by the union of super-
pitrate and superpurpurate of ammonia.

The main reason why Vauquelin was unable to obtain purpuric
acid was that he operated probably on an impure lithic acid. Dr

- Prout used to prepare it from the pure uric acid furnished by the
excrements of the boa constrictor. Dr Prout afterwards transmit-
ted to M. Vauquelin, as the least equivocal mode of proving the
accuracy of his researches, a small quantity of purpuric acid,
purpurate of ammonia, and pure lithic acid.*

e correctness of the results obtained by Dr Prout has since
been admitted by all good chemists, and purpuric acid is re~
garded as no longer apoeryphal.

It must nevertheless be admitted, that, upon the nature of the
substance described by Dr Prout as Purpuric Acid, the opinions
of chemists have undergone a considerable change. To the mat-
ter which forms purple and pink-coloured unions with ammo-
-nia and other bases recent authors have applied the denomina-
tion of Purpurine.

It ought to have required, in the circumstances of Dr Prout,
but a moderate exercise of patience and self-denial, to endure the
scepticism of M. Vauquelin. Some months afterwards, Dr Prout
was proposed, on the 10th of December 1818, as candidate for
admission to the Royal Society, in whose Transactions the paper
was published. The recommendation was signed by Alexander
Marcet, William Hyde Wollaston, Henry Warburton, Charles
Koenig, P. M. Roget, H. Leigh Thomas, Sir Gilbert Blane,
and Mastthew Baillie, several of whom were not likely to risk
their reputation, or the respectability of the Society, by proposing
one not in every respect worthy ; and, though it was unusual to
do so, the paper on purpuric acid was mentioned in the note of
recommendation. Dr Prout was accordingly elected on the 11th
of March 1819; and it cannot be doubted that rarely was any
election effected so completely upon the scientific merits of the
candidate. }

The course of the narrative has led to anticipation, in order
that the account of the discovery of purpuric acid might be com-
pleted. We have again to return to the chronological order.

In January and April 1819 Dr Prout published in the thirteenth
volume of the Annals of Philosophy his researches on the Pheno-
mena of Sanguification and on the Blood in general. Part of
this paper had previously appeared under the title of an Inquiry

* Some Observations on the Action of Nitric Acid on Lithic or Uric Acid, in

reply to M. Vnuquelin,ggaWilli-m Prout, M.D,, F.RS,, &c. Aonals of Philoso-
phy, vol. fourteenth, p. ’
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into the Origin and Properties of the Blood ; but as the paper
was not completed, and as the work in which it was inserted had
a very limited circulation, the author thought it most expedient
to {mblish the whole in a condensed and corrected form.*

n order to communicate correct ideas on the nature of the
blood and the process of sanguification, Dr Prout begins by taking
a view of the process of digestion, and the changes which alimen-
tary articles undergo in different divisions of the alimentary canal.
This he does by examining the process of digestion experimentally
in different animals,—the rabbit, the pigeon, and turkey, the
trout and mackarel. He gives a comparative view of the charac-
ters of chyme derived from vegetable and that derived from ani-
mal food, in order to determine the point at which albuminous
matter is formed. He next examines and describes the characters
of chyle, then traces the process into the blood-vessels, and con-
siders the phenomena of sanguification.t

Though this paper has been in a great degree superseded,

tly by the subsequent researches of Dr Prout himself, partly

y those of T'iedemann and Gmelin in their Treatise on Digestion
examined Experimentally, and subsequently by those of Beau-
mont, it nevertheless contains several facts, in which may be
recognized the germs of that more accurate and perfect knowledge
which has since that time been acquired by different observers on
the subject of digestion. All the waterial information commu-
nicated in it was subsequently embodied in the preliminary
discourse of the third edition of the Treatise on Stomach and
Urinary Diseases.

At this time, Dr Prout being well known as a skilful and
accurate analytical chemist, enjoyed frequent opportunities of
exercising bis talents and extending the boundaries of chemical

® The work here referred to as containing the original sketch of the Memoir
on the Phenomena of Sanguification is the Annals of Medicine and Surgery ; or
Records of the occurring Improvements and Discoveries in Medicine and Surgesg
and the i diately ted Arts and Sciences, vol. i., London, pp. 18, 433,
and 277. This was a periodical Journal published at London, during 1816 and 1817
quarterly, in March, June, September and D ber, It ined original
communications, reviews, and notices of newly published works, and notices of
lectures, hospitals, hospital officers, and similar matters interesting to the profes-
sion. It appears not to have prooeeded farther than eight bers or two vol 3
at least we have not seen more. The Memoir of Dr Prout is contained in the first
volume in the numbers for March, June, and September 1816, and ought probably
in the text to have been noticed as published in the course of that year. As, how-
ever, the author regarded the paper in thut form as incomplete, aud as it appeared
in an imp | and condensed shape in 1819 in the Annals of Philosophy, it has
been thought most eligible to notice the memoir as in 1819,

It has been said that this journal was conducted by Dr Elliotson and Dr Prout ;
but the correctness of this statement we have no means of ascertaining.

The Brst volume of the Annals of Medicine and Surgery is inscribed in a Latin
dedication to Matthew Baillie, M.D., London ; the second volume, in the same
language, to James Hamilton, M.D., Edinburgh, at that time Physician to the
" Royal Infirmary.

On the Phenomena of Sanguification and on the Blood in General. By
William Prout, M.D. Annals of Philosophy, vol. xiii., pp. 12 and 265,




Dr William Prout.— Urate af Ammonia Culculus. 145

science in this manner. One of the first of these, was the De-
scription of an Urinary Calculus composed of Urate of Ammonia,
which the author communicated to the Medico-Chirurgical Society
ou the 22d of June 1819.

It had been generally believed that urate of ammonia either
did not occur in concretions, or was an occurrence of extreme
rarity. It is indeed a chemico-physiological fact, that urate of
ammonis is in the urine a very soluble salt, and that it forms one
of the means of conveying out of the system uric acid. Mr
Cline, Junior, however, had extracted from a boy of two years, in
St Thomas® Hospital, in April 1819, a concretion weighing about
fifty grains, of a wax yellow colour, and which, from being slightly
soluble im cold water, and readily dissolved in boiling water,
seemed to be composed of urate of ammonia. In solutions
of the fixed alkalis it was also readily dissolved, exhaling at the
same time a strong smell of ammonia. When to this solution
muriatic acid was added, lithic acid was precipitated. In nitric
acid it was readily dissolved, exhibiting with that agent the same
phenomena as lithic acid. Muriatic acid, in which it was di-
gested, was converted into muriate of ammonia..

These facts were sufficient to show that this coneretion con-
sisted chiefly of urate of ammonia. Between the layers, however,
o{ the urates were deposited minute portions of the earthy phos-
phates.

The boy, from whom this concretion was extracted, suffered
symptoms of extreme irritation, and the general health was greatly
disordered. Similar facts, Dr Prout mentions, had occurred ia
the case of another boy, from whom a concretion of the same
composition had been extracted. Dr Prout inferred, comse-
quently, that the concretion in its pure state is peculiar to
children under the age of puberty, and that its presence is at-
tendzd by great derangement of the general health, and symp-
toms of much general irritation.*

In September of the same year, Dr Prout gave the analysis of
some concretions discharged by coughing, and showed that they
consisted chiefly of phosphate of lime, with some carbonate of
lime, united by a eement of animal matter, which retained the
shape and size of the concretion after the earthy matter had been
removed by an acid. He examined also the earthy or bony-like
matter discharged from a wen, and found it to contain of

Animal matter and water, - - - 35
Phosphate of lime, - - - - 61
Carbonate of lime with traces of phosphate and
carbonate of magnesia, - - - 4
in 100 parts.

This is about 10 per cent. more phosphate of lime than human

® Medico-Chirurgical Transactions, vol, Tenth, p 389. London, 1819.
VOL. LXXVI. No. 188. K
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bone contains, (51.14.) 8 per cent less of carbonate of lime
and phosphate of magnesia, (12.46), and 2.8 per cent. more of
animal matter than is found in bone, (33.3.) he morbid con-
cretion, further, was void of fluate of lime.*

Lastly, in December of the same year, Dr Prout gave the
account of a case of spontaneous ptyalism in a female upwards of
sixty years of age, in whom the urinary secretion was remarkably
diminished.  Analysis showed thissaliva to contain the following
articles : —

Animal matter not albuminous, - . - 8.33

Animal matter soluble in alkohol, and apparently similar
to those usually existing in the blood, - - 1.06
Sulphuric acid, - - - - - 0.90
Muriatic acid, - - - - - 0.76
Phosphoric acid, - - - - 0.06

Alkaline matter, consisting partly of soda and partly of
potash. - - - - - 2.55
8.65

The alkaline substances were not neutralized by the acids; and
as the saliva had to the patient a urinous taste, Dr Prout infers
that this was probably caused by the presence of the alkalies.
The specific gravity of this patient’s urine was 1018.1. It con-
tained crystals of uric acid, and reddened litmus paper more
strongly than usual. It contained much less urea than natural,
but a large proportion of a brown animal substance, which ap-
peared to render it very prone to decomposition, especially when
exposed to heat.

The patient was under the care of Dr Elliotson of St Thomas's
Hospital. Under the use of diuretics, the symptoms subsided.

Dr Prout expresses the opinion that cases of this nature may
have been mistaken for discharges of urine from the mouth.
The patient was in the belief, that the fluid came from the
stomach, and was of a urinous nature. She had previously
laboured under similar attacks; but these were less severe, and
after some time had ceased spontaneously.

In June 1820, Dr Prout examined the excrements or urinary
secretions of the Chamaeleon Vulgaris; and found them to con-
sist, like the urinary excrement of the Bou Constrictor and lizard
tribe, chiefly of lithic acid with ammonia. In this manner were
reduced to general principles the several facts that birds, serpents,
and several of the reptile tribes, discharge urine consisting chiefly
of lithic acid with ammonia, or lithate of ammonia.}

In August of the same year, he made known other three che-
mical facts of some importance. The first was that pure potash,

; Annals of Philosophy, Volume Fourteenth, p, 233, London, 1819.

Ibid, Ibid. p. 474. December 1819.
% Ibid. New Series. Volume First, p, 427. June 1821,
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which had been known to containa minute quantity of some metal,
generally contains an oxide either of silver, of lead, sometimes of
iron, and sometimes of copper. The presence of one or other of
these metals he observed, even in minute quantity, may have
often misled chemists in experiments, especially upon potash, and

Yperhaps, also, in pure soda. He cautions chemists, therefore,
against drawing decided inferences from the part of a black colour
being produced by the addition of sulphuretted hydrogen when
operating on the alkalis.®

The next fact was the recognition of urea in the urine of the
horse, in which that principle had been supposed not to be present.
He found in treating the urine of the horse with nitric acid that

" the quantity of urea was unusually large. To insure the success
of the experiment, he recommends that the urine of this anjmal
be operated upon while still warm; or if this be not practicable
or convenient, that a few drops of some acid, the muriatic being
preferable, be put into the vessel in which the urine is received
and intended to be kept. This acid by neutralizing the lime,
which is sometimes most abundant, prevents it from acting on and
decomposing the urea.+ In ordinary circumstances the urea is
speedily converted into ammonia. :

The fluid of hydrocephalus, taken from the head of a child ten
years of age, who had died of the ‘disease, Dr Prout found to
contain the following substances which are here given along with
the results previously obtained by Dr Bostock.

Dr Prout. Dr Bostock.
Water, . 987-18 9860
Albumen precipitated
by nitric aci«r and heat, 1°66 | Albumen, . 1-2

Substances soluble in
alkohol, viz., adipo-

cerous matter, lactate

of soda, . 1'5 | Uncoagulable matter,§ 28
Mur. potash and soda,

680, sulph. soda and Salts, chiefly muriate of :

animal matter, 271, 951 soda, . 10-0

1000 1000

Hence this fluid is remarkable for the quantity of muriates

which it contains. It also contains albumen, though not a great
proportion.’

Amidst all the difficult scientific researches, on which it has
been seen Dr Prout was for several years engaged, he did not

* Annals of Philosophy, Vol. Fifteenth, p. 471. June 1820,
+ Ibid., Vol. Sixteenth, p. 150. August 1820,
. 3 Ibid. ibid
Ibid. p. 151.
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neglect the great object of arranging and methodizing the new
facts which his assiduous study of the digestive and urinary func-
tions were from time to time bringing to light. The time was,
indeed, now arrived, when he believed that it was possible to
place before the profession, in a systematic and consecutive form,
the results of his experimental inquiries and observations. Ace
cordingly, in December 1820, he published his Inquiry into the
Nature and Treatment of Gravel, Calculus,and otherquseases con-
nected with a deranged Operation of the Urinary Organs. The
volume was not large, consisting ouly of two hundred and twenty-
seven pages octavo. But the amount of new, and especially of
accurate information which it contained, was such as had not been
scen for many years in any work of similar size.* It is not in this
Journal that invidious comparisons are drawn between the produc-
tions of authors, who write to elucidate the same or similar and
kindred subjects. All comparisons of this kind must be regarded
as derogatory to true science, and little creditable to those by
whom they are made. There was, however, no work between
which and that of Dr Prout any comparison could be instituted.
The treatise of Dr Marcet, which appeared in 1817, was only on
one division of the subject, and on the subject contemplated more
in a chemical than a physiological light. 'i)very one admired the
neatness and accuracy of the-distinctions given by Dr Marcet;
and every one felt what a valuable contribution that intelligent
physician had made to the history and medical treatment of calcu-
lous diseases. The treatise of Dr Marcet was further important
and most serviceable in directing the minds of practitioners to the

roper treatment of this class of disorders ; and it mustalways be
fooked upon as a valuable work on the history of the medical
treatment of urinary concretions.

The work of Dr Prout, small as it was, was upon a plan more
comprehensive. It embraced all that had been so ably accomplished
by Dr Marcet, and by presenting those topics which came not
within the plan of Dr- Marcet, but which, nevertheless, formed
important integral branches of the whole subject of diseases of the
urinary secretion, it gave a complete view, though principally in out-
line, of all the derangements to which that important secretion is
liable, and all those morbid conditions of the system of which these
derangements are at once effects and indications.

In another respect, the treatise by Dr Prout was to the prac-
tical physician most serviceable and instructive. It had been long
known, at lcast since the time of the first publication of the ano-
nymous treatise of Murray Forbes in 1786, that various dynamic
disorders of the digestive organs and various derangements in the
process of digestion, exercised a very powerful influence upon the
secretion of the kidneys; and various practitioners, such as Sir

* The date of the preface is 12th December 1820.
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Gilbert Blane, Mr Abernethy, Mr Parkinson, Dr Wilson Philip,
Dr Scudamore and others, had applied this knowledge to practice.
This knowledge, nevertheless, was without shape, form, or general
system. DrProut, by giving more clear and more minute and ac-
curate views of the assimilative process, primary and secondary, than
physicians had yet been able to obtain, and by tracing the effect of
derangement of these processes, in disturbing the normal conditions
of the urinary secretion, if he did not create a new species of physi-
ological-pathological knowledge, certainly had the merit of com~-
pleting the outlines of & picture which was previously meagre and
unintelligible. The inquiry of Dr Prout, in short, introduced
clearness and order, where previously little but obscarity and confu-
sion prevailed, and gave connection to manyscattered and isolated
facts, and precision to many that were previously loose and vague.

The work was, nevertheless, presented to the profession as a
mere outline of the subject, to be expanded and rectified by sub-
sequent experience. .

e inquiry of Dr Prout when it appeared in the beginning of
1821, consisted of an introduction, general observations, and two
sections or general divisions.

In the introduction the author gave a view of the principles of
the blood and of the urine, and drew a sort of contrast and com-

rison between them, in order to point out the relations between
the blood and the urinary secretion.

The first section of the Inquiry, on diseases in which principles
soluble in the urine are morbidly deranged in quantity or quality,
was subdivided into three chapters, in which the author treated
successively ;—1. Of diseases in which the presence of an albumi-
nous principle is the characteristic symptom ; 2. Diseases in
which an excess of urea is the characteristic symptom; and 3.
On diabetes.

The second section, on diseases of the urine, in which principles
insoluble in that secretion are morbidly deranged in quantity or
quality, was subdivided into seven chapters, devoted to the con-
sideration of the following subjects :—

1. Description of urinary gravel and calculi, with a summary
account of their chemical composition, &c.

2. Data showing the comparative prevalence of the different
forms of urinary deposits, and the order of their succession. Ob-
servations founded on these data, illustrative of the general patho-
logy of urinary deposits.

8. On the lithic acid diathesis in general; and on the best
modes of counteracting it, 8o as to prevent the original formation
of calculus, or its recurrence after an operation.

4. On the oxalate of lime, and cystic oxyde diathesis.

5. On the phosphatic or alkaline diathesis.

6. On the modes of formation and future increase of calculi.
On the symptoms produced by the different varietes in different
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situations, and on the medical treatment to be adopted when they
are lodged in different situations. .

7. General observations on the periods of life, sex, climate, &c.,
most subject to calculous affections. On the mortality attending
the operation of lithotomy, with observations on the circumstances
in which it might or ought not to be recommended.

In this second section, the second, third, and seventh chapters,
contained a large amount of new, accurate, and interesting infor-
mation on the circumstances of diet and modec of life, which fa-
voured the depesition of gravel and urinary concretions ; and to the
matter of these chapters may be traced a large proportion of that
rational and well founded physiological information which physi-
cians in the present day possess on the pathology and treatment
of diseases, in which the urinary secretion is deranged, either as
cause or as effect, as part, or as symptom.

Dr Prout had in describing the different sediments or deposits
taking place in the urine seen reason to distinguish them into
three general orders; the yellow, the red or lateritious, and the
pink sediments. As these distinctions are important, he endea-
vours to convey to the reader some idea of them, by giving
coloured representations of the leading tints, where these different
orders of sediments assume. This is the first attempt to con-
vey in this manner correct ideas on the distinctive characters of
these sediments.

One statement relating to an estimate of the mortality by the
operation of lithotomy was called in question by the late Dr
Yelloly. From an examination of the number of deaths after
the operation of lithotomy in the Bristol Infirmary, the Leeds
Hospital, and the Norfolk and Norwich Infirmary, Dr Prout
represented the mean rates of mortality after lithotomy, at all
ages, all over the kingdom, to be 1" in 7§ nearly. Dr Yelloly,
on the other hand, saw reason, from careful investigation of the re-
gisters of the Norfolk and Norwich Hospital, up to the year 1816,
combined with the rates furnished by the Bristol Infirmary and
the Leeds Hospital, to conclude that the average mortality, as in-
ferred by Dr Prout, ought to be about 1in 64, instead of 1 in 73.*

In his reply which appeared in the same Journal the following
month, Dr Prout answers ;—that the representation was not in-
advertent, but intentional; that in point of fact, the actual numbers
did lead to the estimate given by Dr Yelloly of 1 in 64; but
that this estimate, when all circumstances were duly considered,
seemed to exceed the truth, and that the ratioof 1 in 7% , though
deducible on general principles from the same data, is not neces-
sarily more correct than the actual one ; yet, as it coincides with
the views which ought to be taken if the metropolis be included,
he argues, that it is entitled to the preference. Dr Prout added,
that he wished to represent the rate of mortality as it exists at

* Annals of Philosophy, New Seriss, Volume First or Seventeenth of the old,
p. 363. May 1821,
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ime, when he is willing, he says, to believe that the surgi.
=y ignore perfect than at any former period.” .

On the 20th of June 1822, Dr Prout commanicated to the

Royal Society an important memoir on a chemico-physiological -
sabject, on which little or nothing was hitherto known. Many
inquirers had traced and described with different degrees of ac-
curacy, the mere physiological changes which the egg undergoes
daring incubation, from the times of Fabricius ab Aquapendente,
Harvey, Malpighi, and Haller, downwards to John Hunter and
Sir Everard Home. But the chemical changes it had hitherto
been impracticable to study, from the imperfect state of the
means of analysis; or it was a subject on which no one had
hitherto ventured to form an opinion. This subject Dr Prout
had begun to study in 1816; and, though he had occasionally
continued his researches as time permitted, he had been unable
till 1822 to give them that degree of precision which could entitle
them to be made kaown. The communication at this period was,
nevortheless, entitled, an Account of some experiments only on the
Gixed principles of the egg during incubation. The principal object
of the inquiry appears to have been to determine the chemical
mature of the different constituents of the egg, to ascertain what
chemical and physical changes they undergo during incubation,
and to discover to what extent and in what manner the different
chemical constituents and ingredients influence the vital actions.
. With the view of obtaining information on these points, Dr
Prout performed a great number and variety of experiments on
the egg in its recent and unaltered state; on its saline contents ;
on jts acquired constituents ; and on its changes at different pe-
riods of the process of incubation. The results may be stated in
the following general terms.

1. A moderately sized egg loses on an average in weight three-
fourths of one grain in twenty-four hours; and this uniformly
during a very long period. ’fhe loss appears to be somewhat
greater in summer than in winter, owing, he thinks, to the differ-
ence in temperature, which varied at the time of the experiments
from 40° to 70°.

2. The relative weights of the shell, albumen, and yolk of
different eggs are very different. Among ten eggs in which the
weight of each part was carefully taken, the average is thst,
if a recent egg weigh one thousand grains, the relative proportions
of the shell, albumen, and egg will be as the numbers 1069,
604-2, and 2889. .

8. When an egg is boiled in water it loses weight, particularly
if it be removed from the water when boiling, and be allowed to
cool in the open air. The water is found to contain a portion of

® Annals of Philosophy, Vol. First, p. 427.  June 182},
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the saline contents of the egg. The loss of weight is not con-
‘stant ; but varies from 20 to 30 grains, on the suppogision that
the original weights of the eggs employed are one thousand
ins.
4. On the same supposition, itresults that the quantity of saline
matter obtained by evaporating to dryness the distilled water in

which an egg has been boiled, amounts on an average to 32, or "~

not quite one third of one grain. This saline residum is strongly
slkaline, aBd yields traces of animal matter, sulphuric acid, phoe-
phoric acid, chlerine, an alkali, lime, and magnesia, and carbonates
of lime and magnesia. The carbonate of lime is generally most
abundant.

8. Dr Prout thinks it probable, as Berzelius has observed, that
the sulphuric acid obtained from the albumen is a product of com-
bustion, and exists in it naturally as sulphur. The same appears
to be the case, to a great extent at least, with respect to the phos-
phoric acid, especially that obtained from the yelk. The ehlos-
ine seems to exist originally in union with sodium, forming com~
won salt. As to the earthy principles, Berzelius is of opinion that
their metallic bases, calcium and magnesium, are probably to be
eonsidered as constituent principles of the primary animal eom-
pounds. The phosphoric acid is most abundant, especially in the
yolk, being at least 3:56 grains in 1000, and amounting in the
yolk and albumen together to 4 grains. The interpretation of
this is that the phosphorus is the most abundant ingredient. The
next abundant articles are the alkalis, potash, and soda, and their
carbonates ; amounting altogether to between 3.2 and 8.42 grains
in 1000.

6. An egg loses during incubation about one sixth of its
weiiht ; 8 quantity amounting to eight times as much as it loses
in the same time under ordinary circumstances.

7. In the earlier stages of incubation an interchange of prin-
ciples takes place between the yolk and a portion of the albumen.
’l'gnis interchange is confined on the part of the yolk to a little of
its oily matter which is found mixed with the above-mentioned
albumen. This portion of albumen undergoes some remarkable
changes, and is converted into a substance analogous in appear-
ance, as well as in some of its properties, to the curd of milk.
Lastly, a portion of the watery and saline portion of the albumen
is found mixed with the yolk, which becomes thus apparently in-
creased in size.

8. As incubation proceeds, the saline and watery parts again
quit the yolk, which is thus reduced to its original bulk. In the
last week of ineubation, it undergoes still further diminution in
weight, and leses the greater portion of its phosphorus, which is
found, in the animal, converted into phosphoric acid, and mixed



.l’/

Dr William Prout.—Egg during Incubation. 153

with lime, constituting the bony skeleton. This lime, neverthe-
Jess, does not originally exsist in the recent egg, but is derived
from some unknown source during the process of incubation.

It may be observed from what is stated in the seventh general
proposition, that Dr Prout had anticipated the observation of
Ascherson regarding the effects of the mixture of oil and albumen.®
An important question is also proposed as to the uses of the sa-
line matters, concerning which Ee acknowledges little is known.
The question is, do they perform an office in the animal economy
analogous to acid solutions in the galvanic battery ? To this ques-
tion, which contains the germ of one of the doctrines employed by
Professor Liebig, we may subsequently direct attention.

The great use of the yolk, according to Dr Prout, is to furnish
phosphorus, which, in the shape of phosphoric acid 1s, along with
lime, to form the skeleton of the young animal. He expresses con-
fidently the opinion, nevertheless, that this lime does not pre-exist in
the recent egg, certainly not in any known condition ; and what is
still more extraordinary, he thinks that there are very strong reasons
for believing that this earthy matter is not derived from the shell.
On the validity of these reasons we feel it unbecoming to offer any
opinion. Dr Prout, neverthelese, does not wish to be understood
to assert that the earth is not derived from the shell.4

Since the date of the publication of the memoir of Dr Prout,
many inquirers have made researches on the chemical constitution
of the egg and its influence on the physiological changes which
take place during the process of incubation. We mention only
two; Mr Alfred Taylor and M. Barreswill. The memoir of the
latter author was published entire in the last volume of this Jour-
nal; and readers will perceive in it the progress that has been
made in the knowledge of the chemical constituents of the egg,
and the changes which they either undergo, or which the saline
and other matters seem to induce.f

Of the essay by Mr Alfred Taylor, which was published in
1848, the main object is to explain the origin or the alleged pro-
duction of phosphate of lime and iron in the egg during incuba-
tion.

Sir Gilbert Blane had made the views of Dr Prout on this
subject, especially that relating to the difficulty of accounting for
the presence of lime in the bones of the chick, the foundation for
an hypothesis, that what arc denominated elementary substances
are created in the animal body under the influence of the vital
principle. The hypothesis was, like many others, premature, if

® Henle Allgemeine Anatomie. Seite 164.
+ Some experiments on the changes which take place in the fixed principles of
the egg duriog incubation. By William Prout, M.D,, F.R.S., Read June 20, 1822,

Philosophical Transactions for 1822, London, p. 377.
$ Edinburgh Med. and Surg. Journal, volume lxxv, p. 372,
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not something rash. It is well known that since that time great
advances have been made in animal chemistry, and that many
phenomena, then inexplicable and little understood, now admit of
more easy explanation. ‘

Mr Taylor subjected to analysis the shell, the albumen, and
the yolk, and found that not ouly did the shell contain animal
matter, carbonate of lime in large proportion, and traces of phos-
phate of lime, but no iron; but that iron and phosphate of lime
are constituents of the yolk and white of the newly-laid egg, as
well as in that which has undergone incubation; that there it no
reason to believe, that the proportions of these two principles are
greater at one time than at another; that iron is contained in the
albumen as well as in the yolk; and that the shell of the egg
eontains no iron, and but very elight traces of phosphate of lime.

Mr Taylor, in short, concludes, that the albumen or white of the
egg is principally concerned in the changes which take place in
forming thechick, from the fact which has been always known, that
the greater part of the yolk is found entire within the body of the
chick towards the lasl stage of incubation ; and, further, that in the
process there takes place, under the influence of the vital principle,
no creation of alimentary matter in the egg, but a marvellous in-
stance of the re-arrangement of the principles which the egg con-
tains in new physical forms.*®

These observations come most opportunely to preserve as it
were the character of Nature for uniformity, and to show that
phenomena, for the presence of which it seems at one period of
scientific history difficult to account, may yet be explained at a
subsequent period, without having recourse to any principle not
recognized among the legitimate conditions of scientific investiga-

" tion. Dr Prout,without, however, speaking very confidently, speaks
of such a thing as transmutation to account for the lime and the
bones of the chick. A principle so new, and, it msi be added, soun-
recognized in chemical action, it is not casy for the mind to admit.
The explanation which, in the lapse of twenty-six years chemical
analysis has been able to furnish, is most serviceable in impressing
the lesson, that, in circumstances in which we are unable to explain
all phenomena in living bodies, it is most prudent to wait and
suspend judgment until the accumulation of further facts, either in
the course of professed research or the casual progress of science,
comes to give the elucidation which was previously wanted.

The next remarkable fact which Dr Prout brought to light
was the occasional existence of a new acid principle, namely, the
Melanic in the urine.

Dr Marcet observed, in 1802, discharged by a female
patient of the City Dispensary, urine of a deep black colour.

® On the Alleged Production of Phosphate of Lime and Iron in the Egg
during Incubation. By Alfred Taylor, F.R.S. Guy' Hospital Reports, Second
Series, vol. vi,, Part i. October 1 p. 141,
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The patient, who was young, was subject at the time to daily
accessions of symptoms partaking both of the febrile and hysterical
character; and she was affected by an intermittent disorder of the
integuments in particular parts of the body, the accessions of which
followed and alternated with those of the febrile fit. The cutane-
ous disorder began with tingling of the parts, soon followed by con-
siderable puffy swelling over an extent of several inches, lasting for
hours, and ultimately succeeded by the appearance of a black or
dark purple colour, which often continued for some days after the
other phenomena had subsided. The seat of this disorder varied ;
the toes, legs, hips, and face being in succession liable to the
attacks.

The whole disease lasted between two and three months.
The patient was treated with Peruvian bark, which she took for
weeks without benefit. Under the addition of nitrate of silver,
the disorder disappeared.

It was twelve years subsequently, namely, in December 1814,
before Dr Marcet had another opportunity of observing black
urine. Dr Babington then showed him a phial of it, which had
been voided by a male infant of seventcen months, in other re-
spects healthy. This had been the colour of the urine almost
constantly subsequent to birth.

The density of this urine was 1022.2. No red globules could
be perceived by the aid of the microscope.

rom chemical examination of this urine, Dr Prout inferred
that it contains not any lithic acid ; that no urea exists in it ; that it
owes its black colour to a compound of a peculiar principle with
ammonia ; that the black principle itself, such as is obtained from
the urine by the action of dilute acids, may be considered as a
new body possessed of acid properties. To this black acid prin- -
ciple Dr Prout applied the name of MeLANIC Acid.®

It is supposed by various recent authorities that this black-
coloured acid principle is a modification of the colouring matter
of the blood or hematosin. But very little more satigfactory infor-
mation on its origin, its etiology, or its pathological relations
has been communicated.

The black coloration of the skin of the young woman seen by
Dr Marcet in 1802 may be compared with the black colouring
inky-like matter described by Mr Teevan, as appearing in the
forehead and face of a young lady seen by himf in 1845. An
inquiry, not unimportant is, whether, in other caces in which
the skin presents or secretes this black colouring matter, the urine
does not, in like manner, contain black matter.

* Account of a singular variety of urine which turned black soon after being
discharged ; with some particulars respecting its chemical properties.— By Alex-
ander Marcet, M.D,, F.R.S. Read 5th August, 1822, Medico- Chirurgical Tran-
sactions, Volume Twelfth, p, 37, Loundon, 1823,

+ Medico- Chirurgical Transactions, volume Twenty-eighth, p, 611,
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It probably should have been mentioned at an earlier stage
of this Memoir that is in the course of 1811, though we are
not informed of the exact period, that Dr Prout was led to
form on the teeth, the opinion that they were to be considered as
appendages to the integuments, and to be arranged with horns,
pails, and similar substances. He had at that time drawn up the
outline of a8 memoir on the subject in general, founded upon ex-
tensive anatomical inquiries, showing the analogy between the
formation of the teeth and that of horns, feathers, nails, and
partly upon physiological and pathological reasonings. The
paper was never published, but the opinion was communicated to
many of the friends of the author at the time. It was fully eight
years after this period that M. De Blaiuville advanced an opinion
essentially similar, that the teeth are to be considered as hairs.*

The year 1823 was marked in the life of Dr Prout by the
discovery of a fact important to the physiologist. This was,
that the fluid or juice secreted by the stomach soon after the
introduction of food into that organ, and which had previously
been known to possess acid properties, owes these properties
to the presence of free hydrochloric or muriatic acid. In a short
memoir communicated to the Royal Society on the 11th December
1823, Dr Prout showed by experimental proof that the acid con-
tained in the stomach is muriatic, and that the salts usually met
with in the stomach are alkaline muriates. The acid, free or
unsaturated, varied in different experiments from 157 grains to
272 grains. Dr Prout also found that in the fluid ejected from
the stomach in severe cases of dyspeptic disorder, this acid in-
creases in amount, being so high as 5 grains or 17 of saline matter.+

The establishment of this fact is most important to physiology.
1t was subsequently confirmed by Children, by Messrs Tiedemann
and Gmelin and other experimentalists. Dr Prout at a subsequent
period so far modified his views as to allow that the gastric fluid
might contain chlorine.

The accuracy of these results has not been called in question ;
but some have put upon them a different interpretation. Dr R.
Dundas Thomson has expressed the opinion, that the muriatic acid
obtained in these experiments was derived from the muriate of
soda used as a condiment. This point it may not be easy to de-
termine. Meanwhile the majority of physiological and chemical
authorities liave acquiesced in the justice of the conclusions drawn
by Dr Prout.

The discovery of Dr Prout furnished the means of giving more
plausible and intelligible views of the agents concerned in the
process of digestion than it had hitherto been possible to take.

® Annals of Philosophy, First Series, conducted by Thomas Thomson, M.D.,
F.R.S, Vol Sixteenth, p. 113, August 1820.

4+ On the Nature of the Acid and Saline Matters usually existing in the Stomachs
of Animals. By William Prout, M.D., F.R.8. Phil. Transsctions. 1823. p. 45.
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It was manifest that this acid could be obtained only from the
blood. 1In the serum of that fluid is found a considerable propor--
tion of muriate or hydrochlorate of soda. This hydrochlorate
of soda, upon the introduction of food into the stomach, becomes
the subject of a chemical action, which is either under the influence
of a vital or of an electric action. Acid or chlorine is separated
from the blood by the arteries and cells of the stomach. The
blood would be charged with an undue proportion of soda, if some
provision were not made to elicit this from the same blood. This
separation or exudation of alkali actually takes place in the ex-
tremities of the hepatic artery and in those of the pancreatic
artery. In this manner, while the hydrochlorate of soda con-
tained in the blood gives its acid portion to the stomach, it gives
the alkaline to the stomach and pancress, and perhaps to the
Jjejunum ; and thas the saline impregnation of the blood is con-
stantly preserved at the same rate. -

It is probably anticipating in some degree the subsequent
history of this important discovery to advert to the facility with
which its facts may be referred to an agency like the electric. At
the time at which the discovery of Dr Prout was announced,
though chemists were sufficiently familiar with the great and ir-
resistible power of electric action and also its extensive influence
in effecting and dissolving chemical unions, yet probablya suf-
ficient number of individual examples had not become known to
familiarize the mind with their constant and habitual presence.
It has since that time become almost an established principle with
several physiologists, whether well-founded or not, that in this
disunion of the chloride of sodium in the blood the gastric vessels
and cells perform the part of the positive pole, and the hepatic
and pancreatic vessels that of the negative pole of an electrical
apparatus. It must not, however, be supposed that all this is
firmly established on the evidence of experiment and demonstra-
tion ; it is merely a mode of explaining faots which are known
to take place. It is an inference deduced from those facts; pos-
sessing certainly a high amount of probability, but not yet demon-
strated, and probably not susceptible of strict demonstration. For
further illustration on this subject, however, the reader will do
well to consult the experimental inquiries of Bouchardat, Mialhe, -
and Cl. Bernard, and the notices of them given in different volumes
of this Journal. - ‘

Such are the results to whi¢h the fact discovered by Dr Prout
leads. It would involve a digression too lengthened in this
place, to advert to the presence, the influence, and the properties
of the peculiar animal principle, PEpsiN, which exists in the gas-
tric fluid, and which was several years afterwards made more com-
pletely known by the researches of Schwann. It is sufficient to
observe that the presence of both the chemical agent and the
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animalizing %rinciple is unquestionably nec to the healthy
digestion of the alimentary articles; and that in all these transform-
ing or assimilating fluids, as the gastric fluid, bile, pancreatic
juice, intestinal fluid, there is every reason to believe that there
exists not only s chemical principle, but an animal and animalizing
or assimilating principle.

Three years after the appearance of this memoir Dr Prout
found it requisite to defend himself against certain statements
made by Messrs Tiedemann and Gmelin, and also MM. Jeuret
and Lassaigne.

The statement of MM. Leuret and Lassaigne were to the cffect,
that < Dr Prout having saturated with pure potash the quantity of
fluid, in which he professed to discover the amount of muriatic
acid, free and combined, evaporates it to dryness, and calcines
the residue to destroy organic matter. Dissolving then the re-
sidue in distilled water, he estimates by means of nitrate of silver
the proportion of muriatic acid obtained by the experiments,”
This method, these gentlemen designated as vicious and erroneous;
because the excess of potash employed reacts upon the azotized
matters during calcination, and cyanuret of potassium and sub-
carbonate of potash are formed, constituting in part with the
muriates the saline residue.  As, however, cyanuret of potassium
and subcarbonate of potash precipitate nitrate of silver, the con-
clusions drawn by this chemist as to the presence and amount of
muriatic acid must be, they alleged, erroneous.

The objection was altogether imaginary, and the result of the
invention of these ingenious physiologists. The answer of Dr Prout
was simple and conclusive. l-{e always supersaturated the excess
of potash by nitric acid before the nitrate of silver was employed.

t is not easy to say whether the recklessness of writers who
make such statements, or their ignorance of the known methods of
procedure in analysis, be most extraordinary.

The statements made by Messrs Tiedemann and Gmelin were
various.

1st. They allow, that the first discovery of free muriatic acid
in the gastric fluids is due to Dr Prout. But they also advance
a sort of concurrent claim; because they in like manner dis-
covered this acid in the flyid of the stomach in February 1824.
Dr Prout, it may be observed, discovered this acid in a free state
previous to December 1823, on the 11th of which month the
memoir communicating the discovery was read to the Royal
Society.

2d. The physiologists of Heidelberg and Tubingen find in the
gastric contents other two acids, namely, the acetic and the butyrie;
and they seem to wish it to be believed, that Dr Prout in dis-
covering the existence of muriatic acid denied the presence of
other acids. The object of Dr Prout in his paper was the simple
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establishment of the fact, that normally the gastric juice contains
free hydrochloric acid. He believed then, as he did afterwards,
that this acid occurs naturally more frequently, and in greater
abundance than any other acid. He did not, however, deny or
doubt, that these acids might exist in the stomach under all the
varied circumstances of diet and derangement to which the organ
is exposed.

The question as to the lactic acid has been always perplexing,
and is perhaps not yet decided. It was long supposed to be
merely acetic acid disguised and modified. Dr Prout appeared
of late years to think that when present it was so as an indica-
tion of disordered and imperfect digestion.

3d. MM. Tiedemann and Gmelin represented the method
employed by Dr Prout to determine the nature and quantity of
the acid contained in the stomach to be inexact and imperfect.
Itis evident, that they had not carefully studied the account of
the method pursued by Dr Prout. Had they done so, no state-
ment of the kind could they have made. All that Dr Prout did
in this instance was, to reprint the Fassage containing the details
of his mode of procedure. Dr Prout was indeed an experi-
menter too careful and too accurate to permit his researches to
be nullified by any want of precaution, or any inattention to
sources of error.

4th. The next statement advanced by MM. Tiedemann and
Gmelin related to the question of the earliest or hi%est point of
the alimentary canal at which albumen appears. Dr Prout had
in the first Memoir on Sanguification aiready referred to, stated,
that the contents of the stomachs of animals feeding on vegetable
substances, even when fully digested, exhibit no traces of an al-
buminous principle ; but the moment the{ enter the duodenum
they undergo remarkable changes, not only in appearances but
in properties. These changes appear to be chiefly induced by
the action of two secreted fluids with which they come in con-
tact and are intimately mixed—the bile and pancreatic juice.
The changes produced, continues Dr Prout, in the alimentary
matters by these fluids are evidently of a chemical nature. A
gaseous product is usually evolved ; a distinct precipitation of the
bilious principle, in apparent union with some others, chiefly of
an excrementitious nature, takes place; the mixture becomes
neutral ; and an albuminous principle is formed, or at least traces
of an albuminous principle appear, which, further, become much
more distinctly visible at some distance from the pylorus.

Though this is all that Dr Prout stated, MM. Tiedemann and
Gmuelin represent him as asserting in general terms, that albumen
is solely formed in the duodenum, and not capable of existing in
the stomach if placed there in the form of food. It should not
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be forgotten that the statement of Dr Prout applies to animals
feeding on vegetable substances.

It must be at the same time allowed that many vegetable sub-~
stances, supposed at that time not to contain albumen, are known
to furnish it ; and certainly herbivorous animals extract albumen
from the vegetable matters which they consume as foed.

5. M M. Tiedemann and Gmelin affirm in the last place, that
Dr Prout was unacquainted with the composition of the pancre-
atic liquor. To this Dr Prout answered, that in 1819, when he
published this memoir, he did not know the composition of the
pancreatic juice ; and he allows that even in 1826 he knew less
of it than he could wish. He expressed the belief, however,
that it contains albumen, and admits that some of the albumen
found in the duodenum may be derived from this source : though
he is decided in thinking, that by far the greater proportion found
there under the circumstances specified, is derived from the food,
and is developed within the bowel during the series of changes
;vhich there take place under the action of the bile and pancreatic

iquor.

qlt has been since that time ascertained by M. Bouchardat and
M. Claude Bernard that pancreatic juice does contain a peculiar
animal principle, albuminous in character; and as bile also con-
tains a similar animal principle, it is not unreasonable to infer, that
these principles possess a certain degree and form of assimilating
power, in contributing to the separation and developement of the
albuminous principle. The final developement of the views of Dr
Prout on this subject must be sought in the concluding discourse
of the fourthand fifth editions of his work on Stomach and Urinary
Diseases ; and in the third book of the Bridgewater Treatise.

The discussion to which the paper on the presence of free muri-
atic acid in the gastric juice gave rise, has rendered some anti-
cipation necessary. Upon the subject of digestion Dr Prout had
both been meditating and experimenting not a little; and he had
so far matured his ideas and the results of his rescarches, that in
November 1823, he announced the publication of a work on the
Functions of the Digestive Organs, especially those of the Sto-
mach.and Liver. This undertaking, however, he was prevented
at that time by other circumstances from carrying into effect.
The Inquiry had been so much and so generally read that the im-
pression was nearly exhausted ; and another edition required to be
;’ublished with as little delay as possible. At the same time Dr

rout found that his knowledge of urinary diseases gave rise to the
occupation of much time in giving advice to persons suffering
under maladies of this order. Lastly, he was at this time much
engaged in making analyses of various organic substances, and also
in examining chemically different sorts of wine for his friend Dr
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Alexander Henderson, who was occupied in the preparation and
publication of hisinstructive History of Ancientand Modern Wines.
In activity of mind, indeed, at this time few scientific persons
appear to have been equal to Dr Prout, and perhaps it would not
be easy—considering the accurate manner in which his researches
were conducted—to mention any one who was much superior to
him. Much he undertook in those difficult and obscure regions
of science in which physiology and chemistry require to be con-
Jjoined and give each other mutual assistance; and whatever he
undertook he accomplished with precision and ability. One ob-
ject he always kept in view, and this was to make others as good
physical and chemical inquirers as himself ; to show the profession
at large the means by which they were to prosecute the requisite
inquiries; and to make known to them the simplest and most
effectual means for enabling them to obtain the necessary infor-
mation. Somethiag of this had he shown in his account of the
best mode of demonstrating the composition of urea, albumen and
sugar; and he was at this time, as shall presently be seen, occu-
Ki'ed in giving these methods of inquiry greater perfection and
igher degrees of accuracy. In the same spirit he made known,
in April 1825, the most suitable form of construction for a very
useful instrument in studying the morbid conditions of the urine,
serum, and similar fluids. This was the portable Hydrometer,
or what has since been sometimes called, with little felicity of no-
menclature, the Urinometer. This instrument, whieh is exactly
the Hydrometer, which has for many years been in use among
physicians, was at the time a valuable acquisition. It is now so
common and so generally used that the merit of introducing it
is entirely forgotten.® The only peculiarity in the instrument
proposed by Dr Prout is in the numeration of the scale, on which
are marked only the numbers rising above 1000, which, as the
specifie gravity of distilled water, is taken as the standard; and,
consequently, to the numbers indicated by the position of the
hydrometer in the fluid subjected to examination it is requisite
to add 1000. Since that time the scales have been constructed'
in general with the full numbers upon it.
The second edition of the Inquiry appeared in May 1825, in-
a form considerably enlarged, forming now an octavo of three
hundred and eighteen pages. The arrangement of the materials
was slightly altered, the work being divided into two parts; one
on Functional Diseases of the Urinary Organs, the other on
Mechanical and Organic Diseases of the Urinary Organs. The
first part was divided into two sections, the first of which corre-
sponded to the first section and its chapters in the first edition;

* Description of an Instrument for ascertaining the Specific Gravity of the
Urine in Diabetes and other Diseases. By William Prout, M.D,, P.R.S. April
2d, 1825, Annals of Philosophy, Volume Ninth, (Twenty-fifth May) 1825, p. 334,

VOL. LXXVL NO. 188. L
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while the second, embracing five chapters, corresponded to the
five first chapters included under the second section of the first
edition; the fourth chapter, on the oxalate of lime and cystic
oxide diathesis being subdivided into two chapters, the seventh
and eighth of the second section.

The second part of the new edition, on the Mechanical and
Organic Diseascs of the Urinary Organs corresponded to the sixth
and seventh chapters of section second of the first edition. But
as it was much cularged by the addition of new matter, and as
the materials of these sixth and seventh chapters were to a certain
extent those forming the first and second chapters of this second
part, a third chapter was added as a recapitulation of the practical
directions which arose out of the whole inquiry.

Of this second edition a short account was given in April 1826
in the twenty-fifth volume of this Journal. The additions and im-
provements were considerable ; but as we refer to this for particu-
lars, it is unnecessary to recur to the subject. One topic only
among many deserves mention, as an example of the pains which
Dr Prout took to rectify erroneous therapeutical practices, while
he was willing to allow their full weight to methods which seemed
to be recominended on the evidence of experience. Sir Gilbert
Blane had many years previously directed attention to the effects
of saline compounds containing a vegetable acid, for instance,
Rochelle salts, cream of tartar, and citrate of potash, in rendering
the urine alkaline. The fact has been, since that time, rendered
available in attempting the removal and counteracting the cffects of
the presence of lithic acid; and it is in the lithic acid diathesis
that Dr Prout allows that alkaline remedies and saline mixtures
containing a vegetable acid may be expected to be beneficial. In
most cases of this form of disease, namely, the lithic acid dia-
thesis, says Dr Prout, there is not a more «ffectual remedy than
these saline compounds and the common saline draughts. But he
adds, in other states of urinary disease, were I required to name the
remedy calculated to do the most mischief, I should name the com-
mon saline draught formed of potash or soda and some vegetable
acid.* He afterwards more fully explains, that, in the treatment of
the phosphatic or earthy diathesis, those medicines containing a
vegetable acid, as Rochelle salts, Seidlitz powders, and alkaline
remedies of every description, ought to be most carefully avoided.t

The publication of the second edition of the Inquiry could
scarcely add to the reputation of Dr Prout as a skilful chemico-
pathological physician. But it diffused the krowledge of his
attainments both among practitioners and patients; and Dr
Prout was esteemed, in all diseases in which the urinary secretion

® Inquiry into the Nature and Treatment of Diabetes,Ca'culus, and other Affec-
tions of the Urinary Orguns, chapter vi. p. 144. Second Edition. London, 1825,
1 1kid. p. 184,
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was disordered, a first authority not merely in the metropolis,
but in the places most remote from it. Meanwhile the author
was assiduously engaged in prosecuting the original and favourite
subject of his thoughts, the function of assimilation and its de-
partments. At length, on the l4th of June 1827, he com-
municated to the Royal Society a Memoir which was intended to
be the first of a series on this diflicult and important subject. This
was his essay on the Ultimate Composition of simple alimentary
substances ; with some Preliminary Remarke on the Analysis of
Organized Bodies in general.*

This memoir consists of two parts. In the first part, the au-
thor, after referring to his early attempts in this way particularly,
the paper published in the sixth and seventh volumes of the An-
nals of Philosophy, and the eighth and ninth volumes of the
Medico-Chirurgical Transactions, and stating the difficulties to
be encountered in the analysis of organized bodies,describes an
apparatus by which he found that these difficulties were obviated,
and accurate results could be obtained with comparative facility.

Dr Prout distinguished the principal alimentary matters em-
ployed by man and the MammaLia into three great classes;
namely, the SaccRARINE, the OiLy, and the ALBuMINOUs. The
second part of the memoir was devoted to examination only of
the first of these classes ; understanding by this term not merely the
different forms of sugar usually included under it, but all these
vegetable substances, whatever be their sensible properties, into
the composition of which hydrogen and oxygen enter, and the same
proportions in which they form water. As the substances thus
constituted may generally be employed as aliments, and as they
are chiefly derived from the vegetable kingdom, they may be con-
sidered as representing vegetable aliments, properly so called;
hence, adds Dr Prout, sACCHARINE and VEGETABLE aliment
may be regarded as synonymous terms, and they will be so em-
ployed throughout the present inquiry. It is quite indispensable
to keep this classification in view, not only in studying the chemi-
cal researches of Dr Prout, but also in perusing the subsequent
editions of his Inquiry.

Dr Prout examined carefully the composition of cane-sugar,
sugar of honey, sugar prepared from starch, east India sugar,
maple tree sugar, beet root sugar; the different forms of starch ;
lignin or the woody fibre ; acetic acid or vinegar; sugar of milk;
manna sugar; gum arabic; and amoung the vegetable acids, the
oxalic, citric, tartaric, malic, and lactic.

It comes not within our purpose to give an analysis of this
paper, which should be studied attentively by the pbysician and
physiologist ; neither is it requisite in this place to dwell on the
results obtained by the labours of Dr Prout. But onc observation

* Philosopbical Transactions, 1827, p. 365.
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in the Memoir is so profound, and implies results so important,
that justice to the author, as a chemical philosopher, requires it to
be noticed.

In proceeding to consider the analysis of amylaceous or starchy
substances, Dr Prout remarks,  that it has been known from the
very infancy of chemistry, that all organized bodies, besides the
elements of which they are essentially composed, contain minute
quantities of different foreign bodies, such as the earthy and al-
kaline salts, iron, and similar substances. These have usually been
considered as mere mechanical mixtures accidentally present;
but I can by no means subscribe to this opinion. Indeed much
attention to this subject for many years past has satisfied me that
they perform the most important functions ; in short, that orga-
nization cannot take place without them. This point will be more
fully investigated hereafter. At present it is sufficient to observe,
that many of these remarkable changes which crystallized bodies
undergo in becoming organized are more apparent than real;
that is to say, their chemical composition frequently remains essen-
tially the same ; and the only points of difference that can be
traced is the presence of a little more or less of water, or the in-
timate mixture of a minute portion of some foreign fixed body.
There is no term at present employed which expresses this condi-
tion of bodies; and hence to avoid circumlocution, I have provi-
sionally adopted the term merorganized (wsgos, pars) meaning to
imply by it, that bodies in passing into this state become partly
or to a certain extent organized. Thus starch I consider as meror-
ganized sugar; the two substances having, as we shall see pre-
sently, the same essential composition ; but the starch differing
from the sugar by containing minute portions of other matters
which we may presume prevent its constitucnt particles from ar-
ranging themselves in the crystalline form, and thus cause it to
assume totally different sensible properties.” *

Dr Prout continues to observe (in a note) that when the sub-
Ject first occupied his attention, many years ago, referring evidently
to his examination of the chemical composition of the egg and
similar substances, he was at & loss to form any notion of the
modus operandi of these minute admixtures of foreign bodies,
except the mechanical one now mentioned ; that is, that they
operated by being interposed among the essential elements of
bodies, and thus weakened or modified their natural affinities. He
allows, however, that the views given by Mr Herschel in his Me-
moir in the Philosophical Transactions for 1824, on certain mo-
tions produced in fluid conductors when transmitting the electric
current, throw on this subject a light entirely new. It wasin that
memoir shown that most minute portions of extraneous matter
are capable of communicating sensible mechanical motions and

® Philosophical Transactions, 1827, p. 374.
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properties of a definite character to the body with which they
aremixed. He infers accordingly, that when we see energies
so intense exerted by the ordinary forms of matter, we may rea-
sonably ask, what is the evidence for the imponderability of any
of the powerful agents to which so large a part of the activity of
materia‘l) bodies seems to belong ?

This last question is probabe opening up a new inquiry, which,
though not irrelevant, does not, perbaps, ally itself very inti-
mately with the one stated by Dr Frout. We feel the difficulty
as well as the delicacy of making any remarks upon a subject so
obscure. But it appears to us unfortunate, if not unphilosophical,
to apply to these alkaline, earthy, and metallic salts found inter-
mingled in orgavized bodies, the names of foreign and extraneous.
It seems altogether an assumption, that these substances, however
minute be their proportions, are to be regarded as foreign and
extraneous ; for no organized bodies, either vegetable or animal,
are ever found without them; and it is a well ascertained fact,
that vegetables cannot grow or be produced without being supplied
with, or having access, to certain proportions of these alkaline,
earthy, and occasionally metallic salts. Indeed, strictly speaking,
all of them are metallic salts; for potass and soda, lime and
magnesia, are quite as much oxides of metals as the oxide of
iron, the oxide of copper, or the oxide of lead. If, then, no
organized bodies are ever found without the presence of more or
fewer of these metallic salts, why should the latter be regarded as
foreign and extraneous? More rational, and certainly more con-
sonant with the facts, would it be to say, that these metallic salts,
though differing in chemical character and properties, from those
principles which have been called the essential principles of
organized bodies, are nevertheless necessary to the growth, forma-
tion, and existence of these latter. This, indeed, Dr Prout has
already said, in stating the proposition, that without the presence
of these metallic salts, we include the alkaline and earthy me-
tallic salts, organization cannot take place.

This, it must be allowed, is the enunciation of a great physio-
logical and chemico-physiological principle ; and in stating it, in
1827, Dr Prout anticipated by several years one of those doc-
trines for which Liebig has assumed and received so much credit.
It is manifest that the short, clear, and pointed remarks of Dr
Prout.on this subject have either never been read and considered,
or their tendency and the new and important views which they
laid open were not at all understood. Whatever merit may be
in the recognition of the principle, that the presence of these
metallic salts in organized bodies, vegetable and animal, is not
accidental but necessary and uniform, and is truly subservient to
important functions in their development, growth, and nutrition,
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belongs in the first instance to Dr Prout, and in some degree to
Sir William Herschel.

In this memoir, however, Dr Prout refrained from making any
of those gencral observations which might appear as deductions
from his facts, for two reasons ; first, because such observations,
he argued, would appear with greater effect when the whole of
the facts in his possession were placed before the public; and
secondly, because it was his opinion that data which lead to con-
clusions so important as these appear to do, cannot be too firmly
established ; and he was desirous that chemists in general might
repeat his experimnents, and either point out errors or confina the
results. Dr Prout was, however, Limself prevented by the in-
creasing claims of professional occupation and other circumstances
connected with this and with his other scientific pursuits, from
publishing any subsequent memoir on the ultimate composition
of the simple alimentary substances ; and hence his douctrines on
the nature and changes which these substances undergo in the
living body did not reccive, at least in this form, that full de-
velopment which it was the original design of the author to give
them ; and it was only in the enlarged form which the Inquiry
in subsequent editions assumed, and in the Bridgewater Treatise,
soon to be noticed, that these doctrines were illustrated and
applied.

Meanwhile, the great merits of this memoir, both as placing at
the disposal of the practical chemist new and powerful weans of
analysis, and also as enlarging and rendering more accurate our
knowledge of the nature of alimentary articles, were so readily and
unequivocally admitted, that the Royal Society thought the
author worthy of the Copleian medal,—the most honourable gift
which they had in their disposal. This was accordingly presented
to Dr Prout on the 80th November 1826, by the President,
Davies Gilbert, with an appropriate address, in which the analy-
tical ingenuity and the discoveries which Dr Prout had made, and
was likely further to make, were commemorated in graceful terms.

In 1831 Dr Prout was appointed to deliver at the College of
Physicians, the Gulstonian Lectures on the application of Chemis-
try to Physiology, Pathology, and Practice. Dr Wilson Philip
being displeased with some of the opinions therein delivered, sub-
jected them to examination and criticism in the pages of the Medi-
cal Gazette. This produced from Dr Prout a rejoinder and vindi-
cation something keen; and a controversy more warm, perhaps,
than the friends of science would approve, ensued. It is not easy,
without entering into more ample and minute details than are
compatible with the limits of the present notice, to form any
useful apinion on the merits of the questions discussed. Some of



Dr Prout.—Gulstonian Lectures. 167

the points objected to by Dr Wilson Philip related to the signi-
fication of terms employed by Dr Prout, and were of the nature of
verbal discussions. fn others, it was manifest that he thought that
Dr Prout was elevating the laws of chemical action above those of
vital action, in explaining the phenomena and functions of living
bodies; and this again led to some metaphysical disquisition upon
the existence and nature of what has been denominated the vital
principle.

There was, nevertheless, in the Gulstonian Lectures little
which had not appeared in the papers by Dr Prout in the Philo-
sophical Transactions, and some parts of the second edition of the
Inquiry.® It always appeared to us, that had, Dr Wilson Philip
studied with care the facts communicated and the inferences de-
duced in these papers, and deliberately compared them with each
other, he would either have refrained from criticism altogether,
or would have confined his remarks to a very limited sphere in-
deed. If mere differences of opinion are to be made the founda-
tion for discussion and controversy, scarcely a new Memoir on
any difficalt subject in science can be expected to make its
appearance, without giving rise to lengthened and probably not
very profitable controversy. It is not unseasonable to remark,
that almost all the controverted points as to chemical doctrines
have since this time been either admitted or adopted by subse-
?uent authors. One writer, well known in the pages of this

ournal, entered on the consideration of one part of the discus-
sion—that relating to the question of organic agents with the
vital principle. But he seemed to differ as much from Dr Wilson
Philip as he did from Dr Prout. As the same author subsequently
made some critical remarks on certain doctrines in the Bridgewater
T'reatise, it may be necessary to recur to the subject when speak-
ing of that performance. At this distance of time, the most eligible
course is to leave ... debated points in the silence, to which they
have in the course of twenty years been consigned.

The subject of Natural Theology, or the Inquiry into the Proofs
of the Existence, Power, Wisdom,and Benevolence of the Supreme
Being, deducible from the phenomena of the material world and
the constraction and habits of its living inhabitants, has at all
times been a favourite pursuit with the English nation. The taste
for the investig ation was first called forth by Robert Boyle, and
with great abi'ity was it cultivated by the series of lectures
founded by that devout philosopher; while his indefatigable con-

® Observations on the application of Chemistry to Physiology, Pathology, and
Practice. By William Prout, M.D., F.R.8. Being an Abstract of the Gulstonian,

Lectures, as delivered at the College of Physicians. Also Medical Gazette, vol, viii.
pp. 257, 821, 385. Lonlon, 1831,
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temporaries, Ray and Derliam rendered it by their labours de-
servedly popular. The subject is nevertheless by no means easy
or simple. It is, on the contrary, embarrassed with cousiderable
difficulties on certain points; and though some of these difficulties
were seen, admitted, and attempted to be obviated by Paley, yet
all of them cannot be said to be removed ; and perhaps the longer
the subject is investigated, though some of these difficulties may
be obviated, others may arise, and continue to beset the In-
quiry. These difficulties can scarcely be said to belong to the
Blestion of the existence, the power, or the wisdom of the
eity; but it is not unknown that in some respects the ene-
mies of religion have often easily obtained arguments, which
they conceive are at variance with the attribute of benevolence.
In some respects it is presumptuous in no ordinary degree for
beings with faculties so limited as those of the human race, to
undertake to examine as judges, the works of a Being infinite in
power and wisdom as well as in duration. In part only we see;
and how can we examine or pronounce an opinion upon the whole ?
But unhappily this argument applies to the foes and the friends
of natural theology ; and, in point of fact, professed friends have
not unfrequently injured the cause which they meant to serve, by
attempting, with injudicious ingenuity, to account for phenomena
which seemed either decidedly at variance with the attribute of
benevolence, or certainly doubtfully in its favour. All this ought
to inculcate great caution and delicacy in the pursuit of those
inquiries, which have for their object to demonstrate, from the
henomena of the material world, the attributes of the Supreme
eing. It is doubtless our duty to study and endeavour to un-
derstand all these phenomena, their mutual relations, and their
tendencies; but in mauy instances to attempt to discover design
and intention, and especially good intention, is so great a piece
of presumption, and implies an opinion, so exalted, of the human
intellect, that it appears as if no one but a very conceited and
vain being can make such an attempt. It is for this reason that
the attempt to discover proofs of design and benevolent design
in our examination of the phenomena of the natural world, if not
under the control of great discretion and sound judgment, must
prove to be a very unprofilable and dangerous occupation.
Notwithstanding these objections and difficulties, nevertheless,
with which all inquiries into the great principlesof Natural Religion
are attended, few subjects probably in this country have occupied
a larger amount of human reflection and ingenuity; and the result
has been, that the literature of no country has produced so great
a number of treatises on these principles, and, it may be added,
works in which so much learning and knowledge have been em-
ployed. So great is the number of these treatiscs, that alone they
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would form a considerable library; and the great object of writers
in modern times, when arguments have been often reproduced,
and presented in different forms and new aspects, is partly to
select from the great body of reasoning already produced those
most pointed and conclusive ; and partly, amidst the new facts
and new views furnished by the advanced and improved condition
of all the sciences, to apply with new force and illustration those
which former experience and mature reflection show to be best
adapted for the purpose. Little doubt can be entertained, indeed,
that in such a science the perfection of the deductions applied to
the service of natural religion must depend very much, if not
wholly, upon the perfection of the physical sciences themselves ;
and arguments which might either have been misapplied or were
inapplicable in the beginning and middle of the eighteenth cen-
tury, might be most forcible and conclusive in the nineteenth
century. The science of living bodies particularly, or that deno-
minated physiology, has made great progress, has been rendered
much more precise, and has been cleared from many obscurities
with which it was perplexed. Geology also, if it have not
been entirely created since the commencement of the nine-
teenth century, has certainly received so great an accession of
important and accurate facts, that it has assumed the appearance of
a science totally new. With these advantages, if Natural Theology
be a science to be cultivated at all by the human intellect, it
cannot be matter of doubt, that any new attempts which were to
be made in the second quarter of the nineteenth century might
be greatly more perfect, and would furnish more satisfactory re-
sults than any of those which had been previously undertaken.
In short, this branch of human study requires to be periodically
examined and reviewed, and all its proofs and arguments subjected
to examination, at intervals as short and at times as frequent as
sny other, in order that its doctrines may be corroborated and
clucidated, confirmed and expanded, or if need be, modified,
smended, and rectified, and thereby made capable of producing
upon the mind those beneficial results which enlarged and cor-
rect views are always sure to effect.

In another respect the Science of Natural Theology is placed
in peculiar circumstances. To write a useful work on the subject,
the author requires to have a competent, sometimes an extremely
accurate knowledge of several distinct branches of physical science,
as well as the talent of selecting facts, principles, and doctrines,
and placing them in the proper light for the illustration of his
own subject. It hence results that it is not always a very easy
matter to obtain the requisite combination of knowledge and ta-
lents for the purpose ; because it rarely happens that the same in-
dividual unites an accurate knowledge of astronomy, geology,
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chemistry, and physiology. In modern times, indeed, we are so
little mccustomed to sce this remarkable union of attainments,
that it is generally believed that no single individual can be
equally skilful in several sciences ; and probably the only person
in modern times who has in some degree formed a exception to
this rule is Alexander Von Humboldt. Yet even in this instance, the
exception, so far as it goes, tends to confirm the rule. It would not
be easy, in the present day, for the same individual to accomplish
what was done by Derliam, in a manner commensurate with the
demands of the present state of the physical sciences; and when
we remember, that the vigorous mind of Palcy studied anatomy
and physiology, when the tenement that held that mind had seen
sixty winters, it is easier to imagine than to encounter and remove
the difficulties in getting such an undertaking accomplished in a
creditable manner.

The most obvious method is to have recourse to what has been
named the division of labour; and to enlist in the task the talents
of several individuals, who might each be understood to be
thoroughly acquainted with his own department, while he had a
general knowledge of others and the mutual relations of all the
branches of physical science. Exactly one lundred and forty

ears agn something of this idea had occurred to a man, to whom
English literature is under great obligations. It was the wish of
Addison that the Royal Society would compile a body of natural
history, the best that could be gathered together from books and
observations. * If the several writers among the Society,” says
he, in reference to animal physiology and zoology,  took each
his particular species, and gave us a distinct account of its origi-
pal, birth, and education ; its policies, hostilities, and alliances ;
with the frame and texture of its inward and outward parts, and
particularly those that distinguish it from all other animals, with
their peculiar aptitudes for the state of being, in which Providence
has placed them ; it would be one of the best services their studies
could do to mankind, and not a little redound to the glory of the
all-wise Contriver.”®

Similar or the same appears to have been the thought of a noble
and reverend clergyman of the Church of England, whose munifi-
cence, at the interval of more than one century, enabled the
Royal Society to carry into effect the plan originally suggested
by Addison, and upon a scale much more extensive, than probably
Addison could have in his most sanguine moments anticipated.

In February 1829 the Right Honourable and Reverend Francis
Heury Earl of Bridgewater died at Paris; havirg directed, by
his Jast will and testament, dated 24th February 1825, certain

* Spectator, No. 121, July 19, 1711,
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trustees therein named to invest in the public funds the sum of
eight thousand pounds sterling; which, with the dividends
thence accruing, were to be placed at the disposal of the president
for the time being of the Royal Society, for the following pur-
pose. That the said president should select a person or persons
to write, print, and publish one thousand copies of a work on the
Power, Wisdomn, and Goodness of God, as manifested in the
Creation ; illustrating such work by all reasonable arguments, as
for instance the variety and formation of God’s creatures in the
animal, vegetable, and mineral kingdoms ; the effect of digestion,
and thereby of conversion ; the construction of the hand of man,
and an infinite variety of other arguments; as also by discoveries,
ancient and modern, in arts, sciences, and the whole extent of
literature. It was further the desire of the testator that the pro-
fits arising from the sale of the works so published should be
paid to the authors of the works.

The then president of the saciety, Davies Gilbert, Esq., having
availed himself of the assistance of the Archbishop of Canterbury
and of the Bishop of London, in determining the most eligible
mode of carrying into effect the intentions of the testator, with
the advice of these prelates and a nobleman immediately connected
with the deceased, appointed eight gentlemen to write each a
treatise on different branches of the subject ; and to Dr Prout
was assigned the department of Chemistry, Meteorology, and the
Function of Digestion, considered with reference to Natural
Theology.

This was the first occasion in which the phenomena of chemistry
had been considered in detail in reference to Natural Theology.
The undertaking was not without difficulties, but it was one for
which Dr Prout possessed peculiarly good qualifications. To the
peculiar position of chemistry, and especially organic chemistry,
reference has been already made. It was an immense mass of
facts, new, wonderful, and of great promise ; but little animated
by general principle, and almost void of method. It was the
firm belief of Dr Prout that, sooner or later, the phenomena of
chemical action would be brought under the dominion of the laws
of quantity; that, in short, chemistry was one of the exact
sciences. It has been shown that Dr Prout had, many years
previous to this date, endeavoured to show and determine how far
this idea was well-founded. Since that time much had been done
to confirm his views, Many distinguished chemists had adopted
and applied them; others had carried them into the general do-
main of chemical analysis; Dr Prout bimsell was preparing to
give a general theory of chemical action in the material world and
in those branches of animal physiology with which he was most
familiar. The eighth Bridgewater Treatise appeared on the
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8d of February 1834, and a second edition of the work was issued
on the 7th of June of the same year.

The treatise consisted of three parts or books ; the first treating
on Chemistry, the second on Meteorology, and the third on the
Chemistry of Organization.

The first book was subdivided into ten chapters, devoted to
the following subjects : —

Chapter first. Of the leading argument of natural theology;
that design, or the adaptation of means to an end, exists in nature.

Chapter second. Of the rank of chemistry as a science, and
of the argument of design with reference to chemistry.

Chapter third : Of matter and of agents in general; and of
their mutual relations.

Chapter fourth. Of matter in general ; embracing the sub-
jects of,—1st, mechanical divisibility; the malcular condition ;
2d, the forms of ag%regation of molecules; and, 8d, arguments
proving that the molecular condition has not always existed, but
must have been created by an Intelligent Being.

Chapter fifth. Of agency in general; 1st, unintelligent or
physical agency ; 2d, intelligent agency.

Chapter sixth. Of the mutual relation and laws of the opera-
tion of the forces of gravitation.

Chapter seventh. Ofthe mutual relation and laws of the opera-
tion of the molecular forces of matter; comprehending heat, light,
electricity, and magnetism ; the sources of these agents, and the
means of measuring their degrees of intensity.

Chapter eighth. Of homogeneous attraction and repulsion ; com-
prising a sketch of the Yhenomena dependent on the cohesive and
divellent forces mutually exerted between molecules of the same
matter.

Chapter ninth. Of heterogeneous attraction and repulsion ;
comprising a sketch of the chemical phenomena dependent on the
attractive and divellent forces exerted among the molecules of dis-
similar matters.

This chapter is subdivided into four sections, comprehending,
1. Primary elements; 2. The laws of heterogeneous and homo-
geneous union; 3. Chemical compounds; and, 4. The motious
of imponderable and ponderable molecules.

Chapter tenth. General reflections on the subjects treated in
the preceding chapters.

The second book, which is divided into seven chapters, presents
an interesting and highly instructive view of the multiplied facts
which now constitute the science of meteorology, with their most
serviceable and important applications.

The third book is divided into four chapters; the first on the
composition and nature of organized bodies in general as com-
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pared with inorganic matter, and on their qualities which fit them
to be used as alimentary articles; the second on the modes of
nutrition, first in plants, secondly in animals, and the history of
the organs subservient to the function of nutrition in the latter;
the third on the digestive powers ; and the fourth on the processes
of assimilation and sanguification, respiration, and the secre-
tions.

The nature of this sketch renders it impossible to give anything
like an analysis of the contents of this excellent treatise, which was
further noticed in a general manner in the sixty-seventh volume
of this Journal.* To be properly understood the work should be
carefully studied and repeatedly perused; and it may be justly
asserted, that no medical practitioner can peruse it without great
advantage. The two first books are remarkable for giving correct
and philosophical views of chemical science ; and, if perused after
the reader has become well acquainted with chemical phenomena
and the peculiar characters of chemical action, will enlarge his
mind and rectify his thoughts in 8 manner which can be done by
no mere treatise on chemistry. Dr Prout is a cautious and judi-
cious friend of that doctrine which is known in chemical science
as the Atomic Theory. His proofs in its favour rest on solid and
substantial grounds; and, while he deduces from its phenomena
strong arguments in proof of the operation of design, he allows
that in certain circumstances there are difficulties, which it is to
be hoped further knowledge and future experiments may finally
remove. It seems, indeed, (o be of little moment by what name
the facts indicative of this theory are to be designated; whether
atomic, molecular, or that of definite proportions. It is undeniable,
that wherever facts have been carefully observed and results accu-
rately estimated, it has been found, that the clements of bodies
unite in certain fixed proportions either of volume or of weight,
when these affections are capable of being ascertained.

The second Book is remarkable for presenting in short compass
almost the only correct views on climate, and the circumstances
on which it depends and by which it is modified ; and, as such, it
ought to be serviceable at once to the meteorologist and to the
scientific physician. The observations on the Distribution of
animals over the different regions of the globe have since their
appearance been applied to practice by M. Brockhaus in his
Maps illustrating Physical Geography.

The third Book, however, is the one in which certainly the
professional reader will feel the highest degree of interest, since it
presents in a matured form those views on the composition of ali-
mentary articles and the transformations which digestion induces
in them, to the elucidation of which Dr Prout had devoted the

* Edinburgh Medical and Surgical Journal, vol, lxvii., January 1847, p. 301,
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labours of many years of assiduous inquiry. In delivering the
views which are given in this part of his work, Dr Prout was
much in advance of the physiology of the day; and the several
chapters of this book contain a larger amount of new and accurate
information on the subjects of digestion and assimilation than any
work at that time befure the public. The inferences deduced
were in some instances modified from hix original views, according
as longer experience appeared to justify. The idea, for instance,
that the chemical principle in the gastric juice is muriatic acid,
Dr Prout so fur modified as to represent this principle to be in
the healthy and normal state chlorine, and in morbid conditions
to be muriatic acid. This view is in accordance with some facts
ascertained by Mr Children. The only point in which subsequent
inquirers have seen any reason to differ from the views given by
Dr Prout is in the single case of the pancreatic juice, which
Dr Prout was disposed to believe to be, for the most part, in a
slight degree acid,* while M. Bouchardat and Sandras, and
subsequently M. C. Bernard, regard it as alkaline. This, how-
ever, is not a great matter; and while it is requiring too much to
expect that Dr Prout should leave to subsequent investigators
nothing for determination, as he allows that this fluid holds in
solution matters of alkaline nature closely resembling those found
in all animal fluids, it is manifest that no direct contradiction to the
results of subsequent experiments is implied.

In theGulstonian Lectures and in the Bridgewater Treatise Dr
Proutt had spoken of an organic agent and organic agents as prin-
ciples to be admitted in accounting for the phenomnena presented by
living bodies, and the mode in which chemical actions in them take
place. In proposing the hypothesis of the existence of such agents,
which indeed was partly adopted from Paley, Dr Prout was quite
aware that the hypothesis does not admit of direct and demonstrative
proof; and, consequently, in adducing those circumstances which
seemed to favour such a hypothesis, he admits and endeavours
to answer the most obvious and serious objections to which it is
exposed. The probability of the hypothesis was examined in a
short well-written essay by Mr John Roberton, a highly respec-
table surgeon in Manchester, who had just been led to call in
question the correctness of some of the arguments of Dr Elliotson
on life and organisation, and thence the doctrine or hypothesis of
organic agents as proposed by Dr Prout. Mr Roberton argues
that there is no evidence for the existence or operation of organic
agents, as represented by Dr Prout; and maintains that the ob-
server must finally refer to the direct agency of the Supreme Being

¢ Bridgewater Treatise, p. 454, chapter iii., third edition, 1845.

+ Ibid,, book iii., chapter first, section ii. OFf the Nature of Organic
Agents.
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those phenomena which Dr Prout attributes to the influence and
operatiou of organic agents.* Our limited space allows not to
enter into the merits of this discussion, which is one of extreme
difficulty. It is very much psychological not physiological ; and
in its investigation there must inevitably be much speculation,
which, though assuming the name of reasoning, may, notwith-
standing, partake very much of fancy and hyputhesis. We have
often had occasion to point out the difficulties, with which all in-
quiries of this kind are perplexed. They are inherent in these
inquiries, and ought to be regarded as satisfactory reasons for con-
ducting such inquiries with great caution and reserve, if not for
avoiding them altogether. It is further reasonable that every one
must be allowed to retain on such subjects the right of private
judgment; as it is by no means likely that general agreement will
ever be attained ; and surely if reflecting men reason differently
on these subjects and arrive at different conclusions, they may dif-
fer without animosity or asperity, and without regarding an op-
ponent as either unphilosophical, or inculcating sentiments un-
favourable to morality and religion. If any one wishes to see the
objections to the hypothesis of Dr Prout fairly stated and argued
in a temperate and philosophical spirit, this he will find in the re-
marks by Mr Roberton.

Pantheisin, or the substitution of the laws of nature for the
Deity, is the great idol before which the wind of England—in
various degrees educated and half-educated—has been for the last
thirty years bending the knee; and it is chiefly against this spe-
cies of idolatry, so captivating to the bhuman mind, that it is
requisite to make opposition. It is, nevertheless, not by direct
measures that opposition can be successfully and effectually made.
It is rather by showing that, if there be laws of nature, and laws
by which the movements and phenomena of the material world
are regulated, these laws must be established by & superior and
an intelligent Existence, and must further be subjcct to the con-
trol of that Being. This it was the object of Dr Prout, as of
the authors of the Bridgewater Treatises in general, to accomplish.
To show that in the construction and maintenance of the material
world and its living inhabitants there is design, and that all the
arrangements are made with the intention of producing certain
effects, it is only necessary to study the phenomena in a careful
and unbiassed manner, in difficult and obscure points to suspend
judgment, to distinguish those phenomena which are constant and
uniform from those which are only occasional and adventitious;
and in this manner to determine what are the general classes of

henomena to which the name of Laws of Nature are truly and
Justly applicable.

* Critical Remarks on certain recently {: lished Opinions concerning Life and
Mind, By John Roberton, Surgeon, &c. ndon, 1836, 12mo., pp. 80, p. 36. &c.
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In this process, however, it must be remembered, that the
great machine, as it were, is the human mind; and that all the
observations are recorded, and the whole inquiry is conducted in
reference to the faculties of that agent. i is the observing and
comparing powers of the mind by which the phenomena are ob-
served and compared with each other; it is by the human mind
that phenomena which are general and universal are distinguished
from those which are casual and partial; it is by the human
judgment that a train of reasoning is pursued and conclusions are
deduced. Tt hence results, that it is necessary to establish pre-
viously what are called Laws of human Thought, and to discover
and fix those general rules by which the validity and conclusive-
ness of all inferences are estimated. Though upon this point
authorities have differed, and much uncertainty as well as division
have prevailed, both upon what are laws of nature and what are
laws of human thought; yet upon what constitutes design, and
upon the question whether certain means contribute to certain
ends, it has hardly been possible to maintain decisive difference
of opinion, at least among those by whose judgment it seems
desirable to be guided. No one doubts, for instance, that the
ascent and circulation of the sap in the spring has a particular
object in the vegetable world ; as little does any one doubt that
the movement of the blood in a certain direction in the bodies of
animals also serves an important purpose. Il it seem at first
sight more difficult to discover instances and proofs of design in
the phenomena of chemical action, the difficulty is only in ap-
pearance ; for when they are intimately considered and closely
examined in their ends and results, the difficulty vanishes; and
the more minute, extensive, and accurate is our knowledge of
chemical phenomena either in the inorganic or the organized
world, the more convinced we become that there is design, and
that consequently there must be a Designer. It is very true that,
as Dr Prout observes, though man sees means directed to certain
ends, he observes ends accomplished by means which he is totally
unable to understand. He also sees everywhere things, the nature
and the end of which are uttetly beyond his comprehension, and
respecting which he is obliged to content himself by simply in-
ferring the existence of design. Among instances of the latter
he classes the phenomena of organic life. Amidst this apparent
confusion and obscurity, this perplexity and disorder, glimpses
are from time to time obtained even of the nature and object of
these recondite phenomena; and from the progress made in this
way it is not unreasonable to infer, that more complete insight
into many of these purposes may be ultimately obtained.

An important and delicate task is that of drawing the distinc-
tion between those phenomena in which design is evinced and
those in which it is concealed and unperceived, or at least cannot
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be discovered by the human faculties in their present condition :
and this, probably, is the great difficulty in all inquiries relating
to this subject. Wherever the natural theologist advances into
this obscure and uncertain region he is in great danger of involving
himselfin a labyrinth, to extricate himself from which reason alone
is inadequate. It has been one objeasof Dr Prout to warn in-
quirers of this dangerous terrilory, and to guide them in safcty
through those inquiries without incurring the risk of wandering
in unprofitable speculations.

If, in admitting the probable existence of such principles as
organic agents, Dr Prout has appeared to favour the idea, that the
Deity works by subordinate means, to carry into effect certain
ends, this can never be interpreted into any application detracting
from the power of the Supreme Being. e substitution of
intermediate agents destroys not the link between the Creator
and things created. When his observations on these agents are
compared with the principles which Dr Prout establishes in other
parts of the Treatise, it will clearly result, that, whether the exist-
ence of such agents be recognized or not, it in no manner invali-
dates the force of the general arguments in proof of the existence
of design, of purposes concerted for pnrtichar ends, in short, of
final causes, and consequently of the existence of the Designer.

The Bridgewater Treatises added much to the sum of human
knowledge upon subjects of the highest importance, and must, for
a long scries of years, be regarded as most serviceable guides to
the student. But of all these treatises, if we were required to
name one, which contains the kind of information most service~
able to the medical and physiological reader, conveyed in the form
most likeiy to make permanent and beneficial impressions, we
should, without hesitation say, that the treatise by Dr Prout is
the one answering most completely the conditions required.

Of this excellent work a third edition, with some slight changes,
appeared in 1845. [Essentially, however, the work preserved all
its original characters.

Meanwhile the time was approaching when it was necessary
for Dr Prout to enlarge and rectify the Inquiry, with the addition
of those acquisitions which chemical physiology and pathology
had been making. In 1834, when the Bridgewater Treatise ap-
peared, eight years had elagsed since the second edition of that
work had been given to the world; and in the course of that
period great advances had been made and continued to be made
in the sciences of physiology and pathology ; while the progress
and greater precision of organic chemistry had been the means of
furnishing more just and accurate views on all subjects in which
that science was concerned. We have already seen how much
Dr Prout had himself contributed to the increase of knowledge in
these departments ; and the valuable labours of Dr Bright on the
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subject of diseases in which the urine is albuminous, had pewer-
fully tended not only to elucidate the pathological relations of
this condition of the urine, but to direct attention more particu-
larly and forcibly to the pathological signification of the urine in
general. During the same period, the influence of the organs of
digestion upon the urinagmgecretion had been more carefully ob-
served, and was more fu’understood than previously, chiefly in
consequence of the labours of Dr Prout himself; and the exten-
sive and complicated subject of urinary deposits in different states
of the system was again by the author subjected to minute and
accurate revision. The semeiology of the urinary secretien, in
truth, had in the course of eight or nine years acquired so much
importance that it constituted as it were a separate branch of
research by itself.

All these circumstances concurred to render indispensable
qreater and more extensive changes in any ncw edition of the

nquiry than in either of the two first had been requisite. Facts
indeed were so numerous and multiplied,—explanations required
to be so ample and detailed,—and the whole subject required to
be so thoroughly revised and investigated,—that though the ma-
terials of the first two editions were still most serviceable, they
required to be enlarged by considerable and important accessions.
The work indeed was re~-written and appeared in 1840, presenting
an appearance almost entirely new. The information which it
contained was abundant, accurate, and satisfactory’; and no other
work published during that period can be mentioned as containing
so large an amount of new and accurate information on the phy-
siology of Digestion and BSecretion, on the process of Nutrition
and Assimilation, and the circumstances and conditions by which
these functions are liable to become disordered.*

The value of this treatise was enhanced by an instructive intro-
ductory discourse, in which the author gave a general view of the
ultimate structure and composition of organized bodies; of the
alimentary proximate principles; of the nature of the process of
assimilation in its primary and secondary stages ; of the composi-
tion and propertics of the blood ; of the functions of the liver and
its secretions, healthy and morbid; and of the functions of the
kidneys and their secretions, healthy and morbid. It would be
difficult to mention in the whole range of modern medical litera-
ture, any essay more valuable for the instruction which it communi-
cates—whether the novelty, accuracy, the general consistency,
and practical results of that instruction be considered—than this
introductory discourse. Many of the views, no doubt, had been

* On the Nature and Treatment of Stomach and Urinary Diseases. Being an
Inﬂﬂiry into the Connection of Diabetes, Calculus, aud other Affections of the
Kidney and Bladder, with Indigestion, By William Prout, M.D., F.R.S., Fellow
of the Royal College of Physicians. The Third Edition much enlarged. }.gndon,
1840. 8vo., p. 483.
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already given in the third book of the Bridgewater Treatise. But
- while there, they were physico-theological lessons on the functions
of digestion and assimilation, here they were applied in order to
explain the morbid deviations incident to the digestive and assi-
milative functions, and the circumstances under which these morbid
deviations were effected. To this latter purpose they were ex-
pressly adapted ; and hence they were indispensable in studying
the several forms of disordered digestion and deranged renal
secretion, which formed the subject of the secoud and third
books.

It is a remarkable proof, nevertheless, of the slow progress
which generalized deductions proceeding from particular sources
sometimes make, that the introduction to the third edition of the
work of Dr Prout was very little read,—certainly much less than
it ought to have been ; that the principles which it unfolds were
either not understood or were in a great degree overlooked and
neglected; and that had it not been published, the effect with a
certain class of readers would have been quite the same.

An important accession in this edition was the history which
Dr Prout delivered of the various forms of diseased kidney con-
nected with the albuminous and coagulable state of the urine. Be-
tween the appearance of the second edition of the Inquiry in 1825,
and that of the new treatise on Stomachand Renal Diseases in 1840,
Dr Bright had published in 1827 his instructive Hospital Reports,
containing, with other important matters, ample and clear illustra-
tions of the several forms of granular degeneration of the kidney ;
and it is well known to the readers of this Journal how much in-
formation was collected and communicated in the course of a few
years by various assiduous physicians. Rayer subsequently pub-
lished in 18839, a very elaborate series of cases, illustrating the
anatomico-pathological characters of all the varieties of disease of
the kidney; inflammatory, suppurative, strumous, granular and
hydatiform. From these two sources, and especially from the
copious materials of the latter, Dr Prout drew up an instructive
digest of the principal forms of renal disease, in which the urine
contains either purulent matter, chylous matter, or albumen;
chiefly with the purpose of distinguishing the incurable ex-
amples of these diseases, from those admitting of cure, and pointing
out the circumstances on which this distinction usually depends.

In this edition Dr Prout, who had long been in the habit of
examining urinary deposits by the microscopc, gave microscopic
views of the principal sediments and distinguished them from each
other by well-marked characters.

In the course of the same year, September 1840, appeared the
work of Justus Liebig, Professor of Chemistry at Giessen, on
Organic Chemistry, and its application to Agriculture and Physi-
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ology, and in 1842, the Animal Chcmistry of the same author.
These performances, with several new and highly ingenious views,
presented a few which had been long before given by Dr Prout.
It would lead to an unseasonable digression to point out all the
instances in which this species of coincidence may be perceived. It is
merely proper to say that the preliminary dissertation of Dr Prout,
and, it may be added, many parts of the Bridgewater T'reatise, con-
tain statements and deductions which attracted little notice till
they appeared in the pages of the Professor of Giessen,

In 1843 appeared a fourth edition of this work, in which the
principal change consisted in the introductory discourse now men-
tioned being placed at the close of the volume, where, with suit-
able additions, it formed a separate book.

After the lapse of five years, namely in March 1848, appeared
the fifth edition of the Treatise on the Nature and Treatment of
Stomach and Renal Diseases.® 1In this the author introduced a
great amount of new information which had been collected by Dr
Johunson, Mr Simon and others, on the microscopical anatomy of
the granular diseased kidney. It is unnecessary in this place to
mention in detail the important inferences to which these micro-
scopical investigations lead ; since most of them have been already
placed before the readers of this Journal, in the accounts of the
memoirs of Dr Johnson and Mr Toynbee, and also the treatise
of Mr Corfe. Of the fifth edition itself an account was given of
part of its contents in the seventieth volume ; ‘and to that article
we must refer readers for details on the merits of these contents.}
It is sufficient in this place to say, that while the character of the
work had been long established as the production of a physician
most profoundly ekilled in the different morbid conditions of the
kidneys and their secretion, the present edition showed, that
though the sphere of observation of the author bad been greatly
enlarged, the accuracy and diligence with which he observed had
not been diminished. Itis ingzed by no means easy for ordinary,
and it may be said superficial, observers to form a just estimate of
the great utility of this work, or of the labour and research re-
quired in the collection and arrangement of its materials. It is
only when the complicated nature of the urinary secretion, the
frequent and multiplied changes to which it is liable, its rapidly
variable character and the numerous though often slight circum-
stances on whom these variations depend, the numerous conditions,
either of the urine itself or of the system at large, which tend to

* On the Nature and Treatment of Stomach and Renal Diseases ; being an In-
quiry into the connection of Diabetes, Calculus, and other Affections of the Kid-
ney and Bladder, with Indigestion. By William Prout, M. D,, F.R.S., Fellow of
the Roya‘slgcollege of Physicians. The Fifth Edition, revised London, 1848.
8vo, pp. 595.

t Edinburgh Med. and Surg. Journal, vol. seventieth, p. 419, October 1848,
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invest the inquiry with fallacies, and the acuteness and patience
requisite to detect and explain these difficulties, and to reconcile
discrepancies ; it is only, when all these circumstances are deliber-
ately considered, that a just estimate can be formed of the great
value of such a work.

The research and labour which appear in a tangible form con-
stitute but the smallest proportion of that information which is
required to prepare such a work in a creditable manner. Every
result required to be established with such accuracy and certainty
that all serious error might be excluded. And it is important to
remark that, in the progressive stages of his researches, Dr Prout
ap(i)ears to have advanced so cautiously and so correctly, that he
did not often require either to retrograde or to depart from the
path in which he was advancing. The first steps were, by a
rare degree of good fortune or sound judgment, made in the right
direction; and any changes or amendments which he found it
requisite to introduce, for no mere man can dispense with making
changes and amendments, were of a nature so inconsiderable and

o subordinate, that they did not affect the great and leading
characters of his researches. The third edition of the Treatise
presented the expanded and completed views of that which was
given mostly in outline in the two editions of the Inquiry. But
when we compare the two editions of the Inquiry and the third
edition of the Treatise with the two subsequent editions, nothing
so forcibly strikes the mind as to observe the large proportion of
new chemico-physiological information, the new and original
general views which the author presents, and the firmness, never-
theless, with which these views have stood the test of time and
the progressive advancement of knowledge. The treatise of Dr
Prout must be regarded as the most .valuable and serviceable
contribution which chemical and physiological research have made
to the practice of medicine during the last balf century.

The publication of the third edition of the Inquiry was followed,
we have understood, with a large increase in the extent of his -
consultation practice. Dr Prout became, in truth, the principal
authority in all those diseases, in which the urinary secretion is
affected, either in a primary or a_secondary manner. His con-
sultation correspondence became fh this manner most extensive;
and not only was his advice solicited by patients and practitioners
in the metropolis, but from the provinces and from various parts
of Scotland letters of consultation were daily transmitted, and
patients without intermission applied.

It is a singular though not unintelligible feature ifl the charac-
ter of Dr Prout, that he never used the symbols and formulee so
generally adopted by chemical writers, as indicating the chemlc.al
composition of various organized substances and the proportion in



182 Life and Scientific Writings of

which their elements are represented to be combined. He had, in
short, a distrust, amounting almost to total disbelief, in the accu-
racy of the numbers assigned; and repeatedly expressed the
opinion that these formule were, in the present state of science,
unphilosophical, and did not represent the true constitution of
organized substances. On the correctness of this opinion it would
be unbecoming in any one not as able a chemist as Dr Prout
to offer sny remark ; and we believe that the wisest course is to
leave the decision of this point to the great arbiter—TIME.

Dr Prout has rendered to the practice of medicine great services,
not only by what he has himself accomplished by his own personal
exertions, but by the effect of his example on others. Though
the difficulty of chemical researches on the functions of digestion
and secretion must doubtless have operated in preventing many
from attempting the same path of inquiry, yet the exsmple of Dr
Prout has brought into the same field several accomplished and
able chemists who have laboured assiduously and successfully to
promote the progress of this branch of chemico-pathological
knowledge. It is necessary only to mention the names of Dr
Owen Rees, Dr Golding Bird, and Dr Bence Jones; and Dr
Golding Bird, whose work is eutitled to high estimation in the
eye of the scientific physician, has, in the last edition, recently
Eublisbed, acknowledged in becoming terms the great merits of

is predecessor in this line of inquiry.

Of the scientific labours of Dr Prout, little more remains to
be said. The time of the consulting physician was now so fully
occupied, that little was left to pursue merely scientific researches.
Dr Prout continued nevertheless active to the last ; and might
have been expected according to the usual mode of estimation, to
be capable for several years of giving information and assistance
on the true causes of human suffering, and the most effectual
modes of alleviating them and prolonging the duration of life.

Dr Prout, though never robust, had always enjoyed good
health ; and for a long series of years those who were most in-
timate with him, never knew him to be confined to bed even for
one single day. Part of this resistance to the influence of cor-
poreal infirmity or suffering wa$ raental, the result doubtless of a
certain degree and form of mental firmness; but much of it must
have been owing to the circumstance, that he never was affected
by any serious disorder which could not be controlled by self-
management and dietetic regulation. In the summer of 1849,
Dr Prout began to complain, or rather to feel less strong than
usual, yet without any prominent symptom. This slight indis-
position he ascribed himself to having been overheated by cross-
ing the park on a very scorching day.

In the course of autumn 1849, Dr Prout left town for some time.
His pulse was at this time seldom below one hundred in the

.



Dr William Prout. 183

minute ; and though he bhad no cough, he became emaciated.
During the winter he seemed to improve. At the approach of
spring 1850, however, a change for the worse became rapidly
evident, Yet the disorder appears to have advanced insidiously,
as Dr Prout never was entirely laid aside from professional duty ;
and continued in his wonted course of giving advice and writ-
ing answers to letters during the whole course of the month of
March and the first week of April. On the morning of Tuesday,
the 9th of April 1850, Sir Benjamin Brodie called on him ; and
then, for the first time, Dr Prout expressed to Sir Benjamin the
opinion that he was dying. Notwithstanding the feeling, by which
this opinion was dictated, so completely did he disregard and forget
his own condition, that after Sir Benjamin Brodie had left him,
he proceeded to write directions for those patients, whose cases he
apprehended would not be otherwise properly understood. He had
even attempted to perform a visit, but was unequal to the effort.
In the afternoon the change was manifest; and in the evening
Dr Prout breathed his last. The intellect was clear and un-
affected. The final symptoms were thosc indicating affection of
the lungs.

No examination of the chest by auscultation had been made
during life, nor was there any inspection of the body after death.
There was nevertheless reason from the symptoms to believe, that
gangrene of the lungs had taken place.

The remains of Dr Prout were interred in the Cemetery at
Kensal Green; and by his directions & plain slab is erected to
his memory in Horton Church.

Of the intellectual and moral character of Dr Prout it is un-
necessary to speuk, after the observations already made on his
several writings. The character of his mind was that of great
precision and accuracy, with much ingenuity in devising the
means for obtaining correct results. This predilection for the
science of abstract quantity led him to apply it to chemistry
wherever this application was practicable ; and the elaborate pre-
cision with which he determined the constitution of various or-
ganic products, as well as the close and consecutive manner in
which he deduced his inferences, are indications of a mind natur-
ally logical and averse to all lax reasoning and all extraneous
arguments.

With this remarkable predilection for exact science, it is not
a little curious that in the same mind was united a decided taste
for two of the fine arts, as well as the power of distinguishing in
no ordinary degree, what is excellent in both. It is usually thought
that the taste and talents for the strict and exact sciences do not
go along with relish for the fine arts. Dr Prout, nevertheless, was
8n excellent judge of painting, and had collected not a few works
of the best masters.
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PART II.
CRITICAL ANALYSIS.

—

Arr. .—1. Vicny et ses Environs, ou Description des Eauxr
Thermales, et des Sites Pittoresques qui les entourent ; avec
quelques Considerations sur U Action Medicale des Eaur ;
Ouvrage orné avec huit Lithographies. Par H. LEcoq, Pro-
fesseur d’Histoire Naturelle, Directeur du Jardin de Bota- .
nique de la Ville de Clermont-Ferrand, &c. Paris, Londres,
Clermont, 1836. 8vo. pp. 244.

Vichy and its Environs ; a Description of the Thermal Waters
aad of the Picturesque Situations by which they are surrounded ;

" with some Considerations upon the Medicul Action of the
Waters (Eight Lithographs.) By H. Lecoq, Professor of
Natural History, Director of the Botanic Garden of the City
of Clermont, &c. Paris, London, and Clermont, 1836. 8vo,
Pp. 244. '

2. Rapport sur I Emploi des Eaux Minerales de Vichy dans le
Traitement de la Goutte, lu a I’ Academie Royale de Medecine
dans sa Seance du 24 Mars 1840, au nom d'une Commission.
Par M. PaTissier, Membre de I’ Academie Royale de Mede-
cine. Paris, 1840. 8vo, pp. 240.

Report on the Employment of the Mineral Waters of Vichy in
the Treatment of Gout. Read to the Royal Academy of
Medicine on the 24th March 1850, in the name of a Com-
mission, by M. Partissier, Member of the Royal Academy
of Medicine. Followed by an Answer lo some Allegations
against the Solution of Urinary Calculi, by CHARLES PETIT,
D.M., &c. Paris and London, 1840. 8vo, pp. 240.

8. Du Mode & Action des Eaux Minerales de Vichy et de leurs Ap-
plications Therapeutiques, Particulierement dans les Affections
Chroniques des Organes Abdominaur, la Gravelle, et les Cal-
cules Urinaires, la Goutte, et le Diabete Sucré. Par CHARLES
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PeriT, D.M., Membre de la Societé de Medecine de Paris,
et Medecin- Inspecteur-Adjoint des Eaux de Vichy. A Paris,
1850. 8vo, pp. 504.

On the Mode of Action of the Mineral Wuters of Vichy, and om
their Therapeutic Applications, purticularly in Chromic Dis-
orders of the Abdominal Organs, Gravel, and Urinary Calculi,
Gout and Diabetes Mellitus. By Crarres PetiT, D.M,,
Member of the Society of Medicine in Paris, Adjunct Phy-
sician- Inspector of the Waters of Vichy. Paris, 1850, 8vo,
pp- 504. (Continued from Volume Seventy.fifth.)

Tue theory which M. Petit gives on the formation of ob-
structions and the mode of their resolution, and which readers
will find at p. 213 and 214 of volume seventy-fifth, is applicable
not only, he assures us, to obstructions properly so calf;d, such
as those of the liver, the spleen, the ovaries, and the mesenteric
glands, but further and equally well to chronic disorders of
membranous organs, for instance, those of the stomach and in-
testinal tube, because in these last cases, as in the preceding,
there is at the same time usually a thickening of the tissues
more or less considerable, more or less induration,—in short, a
species of obstruction which requires the solvent action of soda.
The mucous membrane is commonly the principal and original,
but not the exclusive seat of this induration ; it is rare that in-
flammation does not penetrate to the layers of the subjacent
tissues. This condition of thickening and induration of the
tissues is, as has been demonstrated by M. Andral, a character
which pertains exclusively to chronic maladies, or, to speak
more correctly, which is in a degree more or less marked an
effect almost constant of these maladies. The presence of this
thickening and induration is abserved in instances of chronic
inflammation of the air-tubes, of the mucous membrane of the
eye, of that of the urethra, of the skin, of the serous and syno-
vial membranes, as well as of the stomach and intestinal tube,
wherever these organs and tissues have been long the seat of
this inflammation. This condition of thickening and induration
is not always cunfined in these different instances to the mucous,
serous, or cutaneous membranes; it spreads to the subjacent
tissues. It may even happen that, after chronic inflammation
has continued for a time more or less prolonged, the superficial
membrane of the diseased part may recover more or less per-
fectly the appearance whicﬁ it possessed in the state of health,
while the induration of the subjacent tissues continues. * Thus,”
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observes M. Andral, ‘“after inflammation of the conjunctiva
more or less intense, and when this membrane has resumed its
wonted whiteness and transparency, the cellular tissue uniting
it to the sclerotic coat may remain inflamed, infiltrated with
purulent matter, become thickened, and the seat of degenera-
tion. In like manner, in persons who have originally had ‘at-
tacks of gonorrheea, and in whom the canal of the urethra has
become the seat of stricture, the inucous membrane is found
healthy ; but beneath that the cellular tissue thickened and in-
durated. :
Researches in pathological anatomy have shown the evidence
of the same changes in examples of chronic inflammation of the
stomach and bowels; that s, that the inflammatory action
which is seated at first in the mucous membrane, is often pro-
pagated when it continues long to the subjacent tissues,
especially the two cellular layers, situate the one between the
wucous membrane and the muscular coat, the other between
the latter and the peritonaeum ; and that though its effects may
be more or less completely removed from the mucous mem-
brane, yet various changes may be left in the subjacent tissues.
In the mucous membrane of the stomach, Andral observes,
as in that of the intestine, it has more than once been possible
for him to follow in some degree the declination of inflamma-
tion, to be able to estimate in a manner more or less accurate
the different transition changes through which the mucous
membrane passed in order to return from the diseased to the
sound state. Thus, at the same time that there existed dif-
ferent changes in the subjacent tissues, sometimes he found the
mucous membrane red, thick, softened, sometimes ulcerated ;
in other instances these marks of inflammation of the mucous
membrane were greatly less evident; it was for example soft,
less white ; in other instances, in short, it was quite evident,
from the nature of the changes,” that the mucous membrane had
been greatly less diseased than it appeared to be at the time at
which the parts were inspected anatomically. In one instance,
examined at La Charité along with M. Reynaud, the internal
surface of the stomach was white in its entire extent; in the
region of the pylorus there was a manifest induration of the
submucous cellular tissue with hypertrophy of the muscular
coat. - These tissues as they receded from the pylorus resumed
their natural physiological aspect. Then near the middle of
the stomach, the parietes of this organ presented a second
thickening, a species of cartilaginous %xardness. This indura-
tion was seated only in the different tissues subjacent to the
mucous membrane. In the whole extent of this thickened
ortion, about equal to the size of a five franc piece, the mucous
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membrane itself was altogether gone. There was formed an
ulceration so superficial with white margins, and basis also white
at the level of the margins, that at first sight it was not per~
ceived. The basis was formed by the cellular tissue remarkably
thickened. :

In instances in which the gastric mucous membrane has
recovered its normal white colour, its thickness and consistence,
while there is still induration of the subjacent tissues, it becomes
a question whether in all these instances this membrane has
been restored to its normal condition. Though the membrane
appears sound, di’ieslion continues to be performed with pain
and difficulty, such, in short, as takes place in persons in whom
the mucous membrane presents after death marks more or less
evident of chronic inflammation. It appears, therefore, that in
instances of this nature, the mucous membrane recovers the
appearance which is regarded as normal, before it is restored
to the healthy condition of its functions; and that the irrita-
tion of alimentary articles keeps up a degree and form of the
previous morbid irritation.

. M. Petit infers, consequently, that the state of thickening
and induration of tissues appears to be a necessary and in-
evitable consequence of every inflammatory action which con-
tinues for some time ; and in the instance of inflammation of
mewmbranous organs, it is not sufficient that the superficial
membrane in which the inflammation commenced, should have
resumed a normal appearance, in order that its functions may
be performed in a satisfactory manner.

In instances of inflammation of the stomach and bowels, in
order that the digestive functions may be performed in a per-
fect manner, it is requisite that the gastric juice must have
recovered its physiological properties; and this cannot be done,
unless this membrane is modified in its entire substance, and
even into the mucous crypts or cells by which the secretion is
furnished.  All induration in the subjacent tissues, there-
fore, must have disappeared ; all modifications must have been
removed, which cannot be effected, especially when the disease
is long continued, except by lengthened treatment, extending
perseveringly over several years. Unhappily, persons in this
state determine to undergo careful treatment at periods of the
disease too late. Instead of attempting this, when the disease
is commencing and not far advanced, when its removal is ac-
complished with comparative facility, they wait indefinite
periods, continuing to digest with more or less pain, allowing the
disease to take root, aggravating it not unfrequently by errors
in regimen, always in the hope that time will restore their
health. ln this manner gastro-enteric disorders, like all chronic
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distempers end by acquiring so great a degree of severity that
they become difficult to be cured ; and indurations are formed,
which, when too long neglected, become at length the seat of
skirrhous affections and different degenerations, against which
the resources of medicine are then completely powerless.

Chronic disorders of the stomach and bewels, though all
commencing by irritation, and assuming more or less decidedly
in their course, the characters of inflammation, are often pre-
sented with different symptows, which so scldom bear any pro-
portion te the severity of the disorder, the changes in structure
which evidently ensue, and the suseeptibility of the affected
organs varies so much in different individuals, that it is not always
easy to determine before hand what shall be the result of the
employment of the waters. This difficulty is increased Ly the
circumstances of patients repairing to the waters after having
suffered long, anr‘tried without success all the ordinary means,
and, in short, when the disease is considerable, ebscured, and
modified.

In order tv explain these differences between affections which
are seated in the same organs and in the same tissues, physi-
cians have been compelled to admit of predisposing causes
under the influence of which these diseases are formed. To
ascertain the fact and the pature of these predisposing causes,
M. Petit admits to be an important part of the duty of the
physician ; but he further maintains that nothing can excuse,
the physician, from using all available means to discover the
exact organ or organs affected, ascertaining the extent and de-
gree of the disorder, and thus having it in his power to ac-
commodate the therapeutic means to the nature, extent, and de-
gree of the malady.

In general, in all circumstances in which some time has
elapsed since the existence of acute symptoms, when the sensi-
bility of the belly is either gone or little marked, and when
patients complain no longer of fever, but only of slow difficuls
digestion, coastipation, frequent fits of uneasiness, cramps, or
sensations of weight in the stomach, sensations of traction, fla-
tulence in the stomach and bowels, all of which are preliminary
symptoms of more severe sufferings, providing this condition is
neglected, the use of the waters of Vichy is fully indicated, and
%enerally speaking, from their use excellent results are obtained.

ut there is no class of affections in which it is so necessary to ob-
serve prudence in their administration, particularly in prescrib-
ing the drinking of these waters : because in these circumstances
their action operates directly on the diseased organs, and as
there always remains in this instance a certain degree of sus-
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ceptibility, it is always necessary to beware of producing toe
great excitement, and recalling the inflammation to the acute
state. Further, as a general rule in all affections of the stomach
and bowels, the waters ought never to be administered in drink-
ing in large doses; and occasionally we meet with such forms
of susceptibility, that we are obliged to abandon entirely inter-
nal exhibition, and to confine the patient to the use of the
baths, which happily may then exert an action at once power-
ful and salutary.

In administering the waters of Vichy as drink, especially in
attempting in this maoner the treatment of affections of the di-
gestive organs, it is most essential to attend to the habitual
diet of patients. This recommendation M. Petit regards as
of primary importance, especially since the discovery of the
fermenting principles, which are contained in the products of
the salivary and buccal secretions, in the gastric juice and in
the pancreatic liquor,'and since we know the part which these
different ferments perform in the principal acts of digestion.

This is not the place to enter into details on the discovery
and the properties of these ferments. It is sufficient to remind
our readers that M. Mialhe has demonstrated in the salivary
and buccal secretions, the existence of an animal principle,
which he regards as a ferment, to which he gives the name of
animal Diastase, and to which he assigns the properties of con-
verting into sugar amylaceous aliments, and of converting them
into DexTrINE and GLYCOSE, a transformation necessary to
render these matters nutritious ; that the gastric juice which acts
chiefly on animal substances contains two principles, one acid,
which has the property of hydrating animal substances, and caus-
ing them to be converted into chgme, the otber, an animal prin-
ciple,—pepsine, which possesses the power of changing the chyme
into albumen ; and that finally, M. Cl. Bernard has discovered
in the gastric liquor another ferment which possesses the power
of dissolving fat, and thereby adapting it to be absorbed into the
circulation.

Though the mode in which these principles produce their
peculiar effects, be not known, yet it is easy to see that it must be
most important vot to disturb and disorder their action during
the actual performance of the digestive functions, by the un-
seasonable introduction of acid or alkaline drinks. Thus as
diastase is an alkaline principle, it is necessary to avoid giving
acidulated drinks to patients who make amylaceous articles their
chief food; while, on the other hand, as the gastric juice is
normally acid, and as this condition seems necessary to the
proper transformation both of vegetable and animal aliments,
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it is impr{'})er, as is too often done even at Vichy, for patients
to drink Vichy water or any other alkaline drink at their meals
or during the process of gastric digestion.

M. Petit further argues, that as in the digestive transforma-
tions, and in the incessant operation of the decomposition and
renovation of the matter which constitutes the organized body,
more acids are formed in proportion as more animal food is used,
and less acid is formed according as vegetable food is much
or exclusively employed, it follows, that in the former case, that
is tosay, when animal matters are employed, alkaline drinks will
be so much better endured as they are more necessary, and that,
in the second case, not being required to contend against an ex-
cess of acids, they ought to be administered in moderate doses.

Part of this reasoning appears correct; but part of it is also
doubtful. The great excess of hurtful-acid is assuredly formed
in the stowach, chiefly when an excess of food is taken, whether
vegetable or animal, that is an excess in reference to the ca-
talytic powers of the stomach. The first object, therefore, is
to diminish the quantity of food taken, so as to bring it within
the powers of the organ. If acid be still formed in excess, ar-
ticles of food after which this excess appears to ensue, ought to
be avoided; and all exciting agents ought to be prohibited.
If it be then thought that alkaline mineral waters might be
beneficial, they should be administered neither immediately nor
soon after meals, but at an interval of from six to eight hours
after, when it may be inferred the chymous mass has passed
iuto the duodenum ; since it is within this organ that the chyme
becomes alkaline, and consequently any alkaline addition is less
likely to be hurtful than within the stomach. It ought not to
be forgotten, nevertheless, that even this mode of administra-
tion is at best experimental ; and the physician cannot say be-
fore the patient has tried this method of procedure, whether it
is to be beneficial or detrimental.

Before quitting this subject we feel it necessary to observe,
that it seems highly doubtful, whether the use of alkaline waters
or mineral waters of any kind be really capable of removing in-
duration of tissues properly so called, and restoring to their
normal state any of those cﬁanges called induration and hyper-
trophy, in the gastric and intestinal tissues. It seems much more
likely, that the changes which the use of these waters is ade-
quate in any mode to diminish and remove, are venous and
general capillary fulness and congestion, "affecting in some in-
stances the stomach, in others the intestines, in others the liver,
in others the pancreas or the spleen, and in other instances
affecting several of these organs at the same time. It is well
known that such fulness often takes place in persons who in-



Mineral Waters of Vichy in Dyspeptic Disorders. 191

dulge freely in eating and drinking, while they take little exer-
cise: and it is also known, that it may be made to disappear
under the use of restricted diet, saline laxatives and similar
means, the effect of whieh is either to empty these vessels or
to prevent them from being excessively filled. As to the influ-
ence of any medicine on such a change as hypertrophy, properly
so called, of the gastric or intestinal tissues, we must acknow.
ledge our incapacity to admit it as a therapeutic fact. At the
same time we allow that this amounts very much to a difference
in opinion.
M. Petit, however, directs attention to the particular effects
of the Vichy waters, of which the following summary is given.
When the disorder is not of long standing, and when patients
are found in suitable circumstances, amendment in general fails not
to take place. Appetite is improved, digestion is better performed,
and strength with the appearance of improved health returns.
When the disease is of long standing and the organs have been
seriously affected, and when induration of the affected tissues has
already continued for a long time, it is not reasonable to expect
a result so rapid. Itis only some time in these circumstances,
and occasionally a long time after the treatment, that patients
begin to feel its good effects; and further, in order to complete
the cure and render it permanent, it is almost always necessary
for them to return and take the waters several years in succession,
taking care always in the interval of the seasons to observe a proper
regimen, and even further to employ some time the transported
Vichy waters. Thus to successful results time and perseverance
are indispensable; for it is impossible to accelerate the progress
of the resolution, and to attempt such a proceeding might be fol-
lowed by serious evils; while, on the other hand, if we neglect
these maladies, or if they are aggravated by improper regimen,
they necessarily advance in the wrong direction. Thickening
and induration of the mucous membrane and of the subjacent
tissues are incrensed ; and there is developed a process of disor-
ganization, one of those disorders against which neither mineral
waters nor any other remedy can make any favourable resistance.
This is unhappily the too frequent termination of these maladies
when they are not attended to in good season and with the re-
uisite perseverance ; and then when they have attained a certain
gegree of severity, as the symptoms are not uniformly in propor
tion with this state of severity, it is not always easy to distingunish
those cases in which the waters may yet be serviceable, from those
in which it is to be feared they accelerate the fatal progress of the
distemper. Under all circumstances, when patients apply in
similar conditions, if, after exact examination of all the sympto-
matic characters which may throw light upon the state of the
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unsound organ, it is not positively demonstrated, that the disease
is entirely incurable ; if upon this point doubts are left, and in
however small a degree we may recognize chances of success,
M. Petit expresses the opinion that it is still a duty to make trial
of the action of the waters. But in such circumstances, he adds,
this trial ought to be made with the greatest caution, and under
the condition of giving it up, if after a certain time any bad eflect
is observed to follow.

This opinion is founded upon facts observed by the author.
These were instances of patients who presented all the characters
which might lead the physician to suspect the existence of organic
disease, in whom all the ordinary resources of medicine had been
exhausted without success, and who, after being despaired of, had
been recommended by their ordinary physicians to M. Petit.
Of these affections in these cases M. Petit was himself apprehen-
sive; for, after attentively examining the patients upon their
arrival at Vichy, he partook in all the fears of his professional
brethren; and only with hesitation recommended the use of the
waters. One of these cases is the following.

A lady of delicate constitution was in 1837 recommended by
M. Chomel to go to Vichy for various severe dyspeptic symptoms.
Ten years previously she had laboured under violent gastritis ;
subsequent to that period digestion had been performed with
pain ; and health was never completely re-established. In 1836
the disease returned in the acute state, and fits of vomiting sub-
sequently ensued, and were frequently repeated. She was scarcely
ab?e to take twice in the day some spoonfuls of light soup, and
these the stomach oflen rejected. Emaciation was extreme ; and
the complexion of the patient bore the tint which it usually takes
in organic diseases. Upon examining carefully the infra-costal
region, when the patient was in the horizontal position, M. Chomel
had found on the left of the median line, behind the abdominal
parietes an imperfectly circumscribed resisting body, which he
also found by making the patient take a semi-vertical position,
while placed on a sofa with an inclined back. This led him to
infer the probable existence of skirrhous induration of part of
the walls of the stomach. This resistance M. Petit readily recog-
nized at the time wlen the patient arrived at Vichy.

During five weeks which this lady spent at Vichy, she drank
the water in small doses, while she bathed in it daily. When M.
Petit saw that she endured this treatment, he began to entertain
some hope of success. At the end of a short time she digested
a little better, the allowance of light soup to which she
restricted all her food ; and the vomitings soon ceased, She left
Vichy with a little amendment. She continued to take con-
stantly at home the transported Vichy water till the month of
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July 1838, at which time she returned to the springs. Amend-
ment bad then made perceptible progress. She complained little
of the stomach and she digested beiter. She did not, however,
take solid animal food, or she took it seldom and very little at a
time. She had even repugnance to use it. After remaining one
month at Vichy, she returned home, where she continued the
saine treatment as the previous year, and ainendment advanced.
Lastly, this lady returned to Vichy in 1839. No trace was
then recognized of resistance in the hypogustric region, which had
been felt before the use of the waters; and she began to digess
with facility a little animal food. Since that period, though the
patient is still obliged to be watchful over her regimen, and to
be guarded in all respects, the symptoms which led the physician-
to suspect a skirrhous disorder of the walls of the stomach have
disappeared, and her healtl, though not perfect, is at least very
tolerable.
~ In another instance which is given, a military officer, who had
long served in Africa, and had become much emaciated under
constant vomiting, but without perceptible induration or resist-
ance, ‘after two months use of the waters, but in very minute
doses, with long intervals interposed, a weak bath daily, and
restricted diet,—got rid first of the vomiting, and then began to
digest, and finally recovered a certain amount of strength. ~ This
patient retnrned from the frontier of Morocco on the 28th May
1838 to Vichy; and he was then plump and strong, but continued
the use of the waters with increased benefit. He returned a third
time on June 25th 1849, with symptoms of digestion a little more
uneasy than ordinary ; these symptoms disappeared under a third
course of the waters, and the patient went away in good health.

In affections of the liver the Vichy waters have long had a
high reputation as therapeutic agents; and the reputation M.
Petit thinks better merited by no remedy. In chronic inflamma-
tions of this gland, with more or less increase in its volume,—in
jaundice, with or without hepatic colics,~~and in all obstructions
of the biliary passages,—he thinks it may be truly said that these
waters work miracles.

- ~He first notices their influence in chronic disorders of the liver,
with nore or less enlargement in the volume of the gland.

These enlargements may affect either the whole liver or one:
part.  The latter are the most common; and the left lobe and
the part contiguous to the gall-bladder are the points most
commonly found enlarged, at least in the patients who resort
to Vichy.

In some cases the organ scarcely exceeds the margin of the
ribs; in others it descends lower down. In certain cases it is
felt in the hypogastric region. In general it is easy, by attentive
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examination of the abdomen and the lower region of the right
side of the chest, compared with that of the left, by means of
palpation and percussion, when the observer possesses the habit
of this species of exploration, to judge of the volume of this
organ and of the degree of its induration. This estimate is some-
times difficult only in certain patients, who, on the slightest touch
ofa strange hand, involuontarily throw the abdominal muscles into
tension, in persons very corpulent, and in instances in which the
affection of the liver is complicated with the effusion of more or
less fluid within the peritonseum.

The severity of swellings of the liver is not always in propor-
tion to the volume and extent of these obstructions; for this
organ may be very seriously diseased, while the volume is not in-
creased. In all cases of enlargement it is requisite, in reference
to prognosis and the results which may be expected from the
action of the waters, to distinguish between those instances of
enlargement which are without increased consistence of the liver,
those which are associated with induration, more or less well-
marked, of the gland, and those which are accompanied with soften-
ing, more or less extensive, of its tissue. .

In general, whatever be the size of the liver, when it has re-
tained its natural shape,—when it offers no inequalities or eleva-
tions,—when its surface is not traversed by very hard points,
beside others more or less softened,—when, in short, there is no
change in texture, no hydatiferons sacs, tubercles, or marks of
cancerous affection, there is every reason to believe that, with
perseverance in the treatment, the waters of Vichy will restore
the organ to its natural volume. The following example of this
species of restoration is given.

M. H.,, architect, residing at Paris, had three attacks of
bronchial catarrh at the age of sixteen; yet without much
affection of the constitution, which was very strong. At the
age of twenty-one, in consequence of a public competition which
required much application and several nights spent without sleep,
he had a violent attack of dysentery, which weakened him so
much, that, having fallen one day in his chamber, he spent
several hours in the same position without recovering sufficient
strength to return to his bed-chamber. This dysentery disap-
peared ; but it was followed by acute pains in the urinary pas-
sages, especially towards the prostate gland and the region of
the kidneys. He voided blood at several times, and afterwards
followed a mucous discharge, which could be ascribed to no
venereal cause, and which was, like the renal pains, very obsti-
nate, notwithstanding that the most suitable means were em-
ployed to subdue it.

All these symptoms, nevertheless, disappeared so completely,
that they never returned during the course of a fatiguing journey
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which he made into Italy and Sicily, und which occupied two
ears.

y On his return to Paris in 1828, being obliged to change en-
tirely his maoner of living, and to devote himself to sedentary
work, he lost sleep, and digestion became laborious. He caught
a catarrh, which, though not violent, lasted six moaths and then
left him much exbausted and emaciated. Not only had he
been obliged to renounce the habit of smoking, but he could
not feel the smell of tobacco without suffering violent cough;
and the same result followed if he took the smallest quantity of
pure wine. Having afterwards undergone severe domestic
crosses, sleep abandoned him almost completely, digestion be-
came stili more difficult; and afier the occurrence of pains in the
right side and a sense of dgep constriction in the hypochondrium,
it was perceived that the belly had become hard and doughy, and
that the volumeof the liver had considerably increased. The com-
plexion, which was yellow, allowed to be perceived red spots on
the right cheek. Smart itching feelings in the skin, uneasy
feelings and cramps in the legs, especially the right, ensued.
The patient complained of a contioual insupportable metallic
taste in the mouth. He had acute pain between the shoulders
and in the region of the kidneys, the latter of which were so
violent that they obliged the patient to keep almost constantly in
bed. Most commonly he could walk only by having the hand
strongly pressed upon the flank, as if to give support to the liver.
Atevery moment of the day, especially after meals, bile came
up, he stated, into the mouth, as if it had been squirted up by
means of a syringe. Whilein bed he suffered very acute pains,
which passed suddenly from the liver to the side occupied by
the spleen. Every night he had spermatic discharges, scarcely
induced by dreams, and profuse sweatings, whereas, he stated
that be bad never perspired during his whole life. Lastly, the
voice was broken and respiration shott and extremely painful,
especially when he was obliged to ascend a stair. Leeches re-
peatedly applied to the anus, baths of every kind, cupping
glasses, blisters, setons had all been employed with little mani-
fest good effect.

This patient was in a deplorable condition when he was
brought on the 15th of June 1334 to Vichy by his physician,
M. Pinel-Grand-champ. The liver at this timé occupied the
whole right centre of the belly and extended a little into the
left side; it-projected above eighteen lines; it was as hard as
marble and descended to the groin. The body was everywhere
extremely hard aud tense ; and the circulation was so much im-
peded in the vessels of the interior, that the veins of the skin
were as large as the finger. This condition had been ascer-
taived before the patient’s depariure for Paris by several physi-
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cians beside M. Pinel-Grand-champ, and amongst others by
MM. Rostan, Vareliaud, Hippolyte Petit and Salone.

He endured the journey greatly better than he had hoped.
During the first three nights which he spent at Vichy he was
unable to lie down; and he spent them seated in bed wrapped
in a covering. When laid on the right side, pressure in the
region of the liver caused him to suffer; and when he placed
himself on the left side, it seemed then that the liver was ad-
herent to the ribs, and that left in this position to its own
weight, it was ready to produce laceration.

The first day he took a bath with only one-third of the
mineral water, and he drank two glasses of the water of the
Spring of Grand-Grille. At first the patient was unable to go
from the bath to the thermal establishment, though the distance
was very small, without resting at least three times. The
quantit{ of water for drink, as also the proportion of mineral
water for the bath, were gradually increased; and strength,
appetite, and sensation of amendment increased in the same pro-
portion. Eight days after his arrival he was able to go to the
thermal establishment without sitting down. He drank daily
some glasses of the Grand-Grille spring water, and took a bath
of pure mineral water. The first bath of pure mineral water
which he took caused profuse salivation; which, however, soon
ceased.

Having observed that the mineral water, in acting on the
liver, acted at the same time on the bowels, causing in them
pains, and having remarked that the spermatic discharges al-
most always took place about five in the morning, the time at
which he was usually in sleep, he determined to rise at break of
day and go to bed regularly between eight and nine in the
evening. In the morning, after drinking the waters and taking
the bath early, he returned to his chamber and took an enema
nearly cold, and retained it for one hour, observing the horizontal
position. By this means the intestinal pains and the discharges
completely disappeared.

The amendment continued with little interruption. The
treatment was cootinued for two months, with only two inter-
missions, when the patient felt himself entirely saturated by the
waters. This condition was in him evinced by a sense of gene-
ral fatigue, a little sensibility in the region of the liver, some
repugnance to the water in the form of drink, and a sense of
stiffcning in the left arm, which seemed to him cold, and in
which he felt a continual prickling.

On the fifteenth day of the treatment the patient took two
baths of the pure mineral water and eight glasses of the Grand-
Grille spring. He ended by taking every day during the last
month ten glasses of the Grand Grille water, two baths of pare
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mioeral water, two douches, and he drank at each meal one
litre (equivalent to 1.76 imperial pint, or 2.11 wine pints English)
of the Celestins Spring. He took also for some time an enema
of the pure mineral water.

At his departure, which took place on the 30th of August,
the appetite wzs good ; he digested well ; the abdomen seemed
almost entirely free. There was no metallic taste in the mouth ;
no more pains in the kidneys ; the legs had recovered much of
their strength ; and the volume and hardness of the liver were
greatly diminished.

M. H. passed some months in Champaigne, where the liver
continued to diminish in size. There he lived soberly, made
great use of ripe grapes, took much exercise on foot, and par-
ticularly upon the mountainous parts ; he desired even to labour
on the land. By following this regimen, he was capable at the
end of November of following a stag hunt on foot for about
twelve leagues, the length of which he estimated by nearly con-
tinual walking from six in the morning till six in the evening,
without being seated for one instant.

M. L'etit saw this patient at the end of December in good
bhealth, with restored colour, and the plumpuess and strength of
a healthy person. The liver had at that time diminished con-
siderably in size since his departure from Vichy, yet it was not
entirely reduced to the normal size. Some time after his return
be felt not quite so well ; he was easily fatigued, and he was
unable to drink pure wine, even in very small quantity, without
inducing irritation in the chest. His complaints, nevertheless,
bad nothing formidable. He continued to observe temperance,
and during the spring he drank for some weeks the transported
Vichy water.

M. H. returned to Vichy on the 1st of July 1835 in a state
of health very different from that in which he was the previous
year. After the most careful examination M. Petit could find
nothing, or next to nothing, of the former great enlargement of
the liver. The patient forthwith began treatment somewhat
active, which he bore perfectly. He was so well, and the liver
appeared to be in a condition so good, that M. Petit allowed
him to depart aflter remaining one month at Vichy.

M. Petit expresses the opinion, that the prompt and complete
resolution of an enlargement so considerable 1s mainly to be
ascribed to the circumstance that the patient, instead of taking
the waters the first year only for three weeks or one month,
took them for two months and a hally and further, to the fact of
his enduring a large quantity of the water both externally and
internally, and which maintained constantly & high degree of
alkalization. The moral constitution of this patient was also
excellent, and doubtless contributed to the favourable result.



igs MM. Lecogq, Patissier, and Petit on the

Though a yellow colour of the skin, and sometimes complete
jaundice, ordinarily attend enlargements of the liver, yet these
symptoms are not constant; and considerable enlargements are
observed, in which the colour of the skin is in no degree altered.
M. Petit thinks that this character is not of great importance.

Hepatic enlargements are often complicated with affections
of the stomach and the duodenum. Such eunlargemeunts are
indeed only one consequence of these last maladies when long
continued. When the symptoms indicate the presence of this
complication, the physician ought to give the gastro-duodenal
disorder the most serious attention, and so long as it continues,
the treatment for the hepatic enlargement cannot be conducted
with the same activity as might be proper, if the liver alone
were diseased.

The complication of effusion of water within the peritoneum
is always an unpleasant circumstance; it does not, however,
form a complete obstacle to the employment of the waters and
the success of treatment. In some instances, after removing,
by the employment of the waters, the hepatic enlargement,
which is often the cause of dropsy, the latter disappears, or, at
least, the chances of success with parakentesis are greater.

Madame A. of Bressuire (Deux-Sevres), aged tifty-one years,
came to Vichy on the 25th of June 1837. Menstruation had
begun to be deranged six years previously ; and for seven months
it had completely ceased. For several years digestion was ac~
companied with pain; the stomach could endure only certain
sorts of food, and this in small quantity ; yet she digested some
heavy articles when the stomach had desired them. The skin
was discoloured ; the colour yellowish, variable. Constipation
was habitual. In the state of repose the cardiac beats were
regular, and preseated nothing abnormal; but on the slightest
movement, she felt well-marked palpitation, and complained of
oppression. .

M. Petit ascertained the fact of considerable swelling of the
liver, but without great hardness or inequalities. ‘T'he gland
exceeded the margin of the ribs in its encre extent about
four inches. The whole belly was swelled, and presented,
especially in the hypogastric region, and in the flanks, fluctua-
tion well marked. All the lower extremities were cedematous.

M. Petit thought it not eligible in this case to recommend
the use of the baths. He advised the patient to remain con-
stantly in the horizontal posture, in order to favour as much as
possible the circulation, and to prevent the increase of the
dropsical effusion. In this manner, without quitting her bed,
the lady made use of the waters in drink for more than one month.
After this time she appeared a little better. Digestion was



Mineral Waters of Vichy in Jaundice. 199

amended, and the liver appeared to be diminished in size. But
cedema of th®legs continued, and the water within the abdo-
men was unaltered.

After returning home, and in the course of some months, the
amendment made very remarkable progress; and when this
patient returned to Vichy on the 27th June 1838, there was
neither @dema of the lower extremities nor water within the
abdomen. The enlargement of the liver had greatly diminished ;
the patient had some appetite ; digestion was better; and the
colour of the skin was clearer. This year, besides drinking the
mineral water, this patient was able to take some baths. At
length her health was quite re-established ; and continued so.

?n a third instance of a lady of fifty. in whom, with pain in
the right hypochondriac region, much watery effusion within the
abdomen, there was reason to infer the existence of hypertrophy
of the liver, the internal use of the waters for some weeks, and
their subsequent use at Paris, was followed by diminution in the
size of the abdomen. The second year, 1842, when the patient
returned to Vichy, the baths were employed without much
effect on the dropsical swelling. Parakentesis was then per-
formed twice, and after the second puncture the watery effu-
sion did not return.

This lady returned to Vichy again in 1843 ; and, although she
had sustained some injury in her journey thither, by the upsetting
of the carriage, there was no return of the dropsy, the liver was
only a little larger than natural, and the general health was in a
satisfactory state.

This patient had a return of the hepatic disorder in 1844, with
edema of the lower extremities. The waters of Vichy were
again tried with some benefit; but two years subsequently the
hepatic disorder made further progress, and death ensued.

Next come Jaundice and Hepatic Colics, or those acutely

inful affections that arise from some spasm and occasionally
obstruction of the biliary ducts.

Jaundice, though not a constant symptom of affections of the
liver, is an accompaniment in many cases. It further takes place
in persons in whom there is no other symptom of affection of the
liver, or of any other organ so that, were such persons not
yellow, they would not be regarded as patients.

The causes usually assigned for the occurrence of jaundice
are well known. The most perplexing case is when there is no
adequate mechanical obstruction; for instance, when the disease
follows a mental affection. To explain the occurrence of this form,
it is proposed by M. Petit to have recourse to the hypothesis of
Andral, that the liver, altered in its texture or in its functions,

N
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ceases to separate from the wass of blood the materials for the
bile, which are believed to exist in that fluid; #® other words,
what is called non-elimination.

In adverting to the importance of knowing in what condition
the blood is found when bile is thus mingled with it, he notices
the observation of Hunefeld, that biline dissolves the globules
of blood, and the assertion of Werner, that bile added to the
blood causes the solution of the red colouring matter in the
serum. He gives, nevertheless, no precise information on the

int.,

i He then adverts to the physiological properties of the bile
and the part which it performs in digestion, the merit of fully
explaining which he assigns to M. Cl. Bernard after MM.
Leuret and. Lassaigne. This is, that M. Cl. Bernard showed
on the 11th January 1850, that the bile alone has the faculty
of preventing and arresting fermentation ; that at the moment
when the alimentary articles, which are in a state of fermenta-
tion in the stomach, pass into the duodenum, the bile precipi-
tates the pepsine and immediately stops fermentation. It fur-
ther aids in joining with the pancreatic liquor in dissolving the
fat, which is then absorbed by the lacteals and conveyed into
the general circulation.

This representation appears not to our understanding quite
just. That M. Bernard has made some instructive discoveries
regarding both the bile and the pancreatic liquor must be allowed.
But we think that there is not evidence to show, that he was the
first that taught that the bile has the property of arresting fer-
mentation. This has been long maintained in this country, we
think as long ago as by Dr Coe and Dr Fordyce; and we think
further that it was proved pretty clearly by Tiedemann and
Gmelin, and also by Dr Prout. Many physiological authors have
certainly represented the bile to be a bitter saponaceous com-
pound, capable of arresting fermentation in the chymous mass ;
and most physiological physicians have in instances of dyspeptic
disorder, in which the bile was believed to be defective or inert,
attempted to aid its powers by the administration of bitters and
alkaline medicines.* It is scarcely necessary to do more than

® The old experimenters all agreed in considering the bile as a kind of soap
composed of caustic soda, and a peculiar bitter green resin, which could be pre-
cipitated by acids, and in supposing that the saponaceous substance was mixed with
the bile in a certain proportion. It was also considered as containing a portion of
albumen, which could be separated by alcohol. THENARD, however, showed that
the bile contained, besides this resin, a peculiar bitter-sweet matter in form of an
extract, to which, from its taste, he gave the name picromel, and which, together
with the alkali, contributes to hold the resin dissolved. Some circumstances in the
experiments of THENARD, which appeared rather impostible, made BerzELiUS
undertake an analysis of the bile, and the result was the dilcovery that no preced-
ing chemists had properly ascertained the composition of the liquid.
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mention the alkaline mixture of chamomile, the combinations
of quassia or calumbo with soda or potash, the combinations of
rhubarb with soda, aloes with soap, and other compounds of
similar characters.

Independent of this, however, we feel it impossible to assent
to the doctrine that such agents as salivary diastase, pepsin,
biline or taurine, and pancreatine, are to be considered in the
light of ferments.  This idea conveys a most erreneous notion
of the nature of these agents. Instead of being ferments they
are animal principles, with properties, there. is every reason to
believe, calculated in the normal state to prevent and iepress fer-
mentation properly so called. Every thing known regarding
them shows that, so far as they are known, they exert on alimen-
tary articles, a reducing, catalytic, assimilating, and animalizinﬁ
power; and that their principal duty is first to reduce or brea
up, as it were, the elementary principles of the alimentary ar-
tic.es, and then, by arranging these principles in a new order and
form, to assimilate and appropriate them, or fit them for assimi-
lation and appropriation by the animal and organized tissues.
H these agents were denominated assimilants, or, in the case of
animal bodies, animalizants, the denomination would make a
much nearer approach to the function, without conveying or
implying any idea calculated to lead to error.

We must, however, return to the author.

If the bile, he argues, did not fulfil this important function, if
the fermentation, we must protest against the use of this term, if

Berzerius found that bile contains no resin whatever ; that it has the same pro-
portion of alkali (sodi) and salts as the bloud ; and that it cuntains a peculiar
matter of & bitter und afterwards soinewhat sweet taste, which possesses characters
in common with the fibrin, the colouiing matter and the albumen of the blood,
from which it is formed in the bile. Brazxiivs found also that with minerul acids
it forms a peculiar substance not easily soluble in water. With an excess of acid

itis pletedy precipitated, and bas all the characters of resin; namely, is soluble
in alkobol, melts in heat, and forms with oxide of lead a position like pl .
—Berzelius' View of the Progress and Present State of Animal Chemistry, p. 65
and 66. London, 1819,

The notice of the bitter-sweet matter here ioned should be comparcd with
the saccharine matter since mentioned by M. Cl. Bernard to be found in the liver,
and obtained from cutting the organ in pieces.

The bitter taste of bile with something like sweetness was also observed by Dr
George Fordyce.—A Treatise on the Digesiion of the Food, by George Fordyee,
M.D., F.R.S. London, 1791, 8vo, p. 69.

The idea of Fordyce was that the murilage, by which he cvidently meant the
albuminous and animalizing part of the bile, was d posed iny the duod »
and the resi part e d. This idea was, whetlier right or wrong, adopted
by Blumenbach and many others.— lnstitutiones, Sectio xxv., § 387. Editio 4tali.
Getiinge, 1821,

Berzelius subsequently remarks, that though the change which the bile undergoes
within the duodenum is unknown both in nature and purpose, yet it is decomposed,
beiog no longer met with as bile ; but the substances containing the peculiar mat-
l.;; ot l!;? bile chunged into a kind of yellow or greenish adipocerous fat.— View,

e, p. 71,
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the catalysis, whichtakes place in the stomach, were continued in
the intestines, severe disorders in digestion would follow, as tym-
anitic distension, borborgymi, colics, diarrhcea, &c., as M. Cl.
rnard states, results from tying the ductus choleduchus. But
this function of the bile is so important, the consequences of its
suspension would become so promptly fatal, and the organic tex-
tures themselves watches over it so assiduously, that when a liga-
ture has been placed on the duet, the bile finds- for itself a new
passage into the duodenum. It proceeds at first in a small
amount by means of infiltration, and usually at the end of four
or five days an artificial canal is formed.

Bile may vary very much both in quantity and in physical and
chemical quantities; and it is probable that in quantity it never
varies without more or less change in these qualities. When the
secretion is augmented, which it is liable to be, it constitutes
morbid conditions, to which the different names of polycholia,
hepatic flux, hapatirrhoea, and bilious diarrheea are given. In
other circumstances its secretion is more or less diminished ; and
nosological authors have applied to the affection the name
of oligocholia. M. Petit states that, though in erdinary cir-
cumstances alkaline, it may, ncvertheless, become acid.

The most important change to which he directs attention, is
that change in the secretion, the result of which is the formation
in the biliary passages of gravel or concretions, which, before they
areexpelled, often induce those critical and very painful efforts
of the system which are known under the name of hepatic
colics.

The causes of the formation of these concretions are, like those
of most other concretions, involved in considerable obscurity. It
enly is known that in youth they are rather rare; that it is usually
towards the age of thirty or forty years that they begin to be
developed ; that they are more frequent in females than in males;
and that they are common in the aged. Sedentary habits, pro-
longed use of the bed, indoor life, repeated watchings, and in
general all the conditions which may retard the course of the bile,
appear to favour their development. Obstruction of the ducts
is also a powerful cause of the same result.

It has been long observed that a regimen too highly amimalized
determines at length the formation of these coneretions,—that
they are more common in winter than in summer,—that they are
frequently co-existent with calculi which are formed in the kid-
neys and bladder, as well as with gout. In these different circum-
stances, therefore, their formation may be aseribed to an excessive
proportion of acidity in the economy. The effect of a seden-
tary life, especially in cold moist scasons, is to impair the fonctions
of the skin; and then the acids are not prowptly and adequately
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eliminated, and remain within the fluids. The co-existence of gall
stones with urinary calculi and with gout shows that in all
probability both are developed under the influence of uneliminated
acids. It is a matter of fact, that some drops of acid added to
the bile, not only cause coagulation of its albuminous principles,
but at the end of some hours separate cholesterine and the fat
acids. From this circumstance, M. Fauconneau-Dufresne thinks
that it is quite*possible to explain, by the operation of acid reae-
tion, which may affect the bile, the deposit of a small quantity
either of colouring matter or of fat matter, and, in short, the be-
ginning of the formation of concretions.

That the bile does actually become acid, and then acquire an
increase in density, he infers from the following fact. A patient
under the care of M. Chomel died with fatty liver. The gall-
bladder was filled with blackish-green bile. Its density was
104615, and it strongly coloured turnsol paper. This bile,
therefore, presented a reaction acid rather than alkaline. It allowed
to fall down very numerous graaules colouring matters of deep
green. Ether mixed with this bile floated on it, received a feeble
tint of yellow, and left by evaporation an acid oil.

'The formation of biliary concretions is 8o much more easy to
be understood, however slightly the reactions of the bile are mo-
dified, by this circumstance, that microscopical researches made
by M. Bouisson of Montpellier, show that the colouring matter
is not entirely dissolved in the liquid ; that part of it is naturall
precipitated ; and further, that cholesterine, which was believed):
according to the observations of Chevreul, to be in solution, is
only in a state of suspension in the bile. From all these consi-
derations, M. Petit asopt,a the views of M. Fauconneau- Dufresnc,
in recognizing the fact, that the materials of which gall-stones
consist, exist already formed, though in an isolated state, in the
gall bladder; and that the minute grains or portions of bile may
be considered as microscopic gall-stoncs, or gall-stones in the
rudimentary state. If all this be correct, it seems more wonderful
that gall-stones are not constantly and always formed, considering
the modes in which maukind live, and eat and drink, than that
they are formed so rarely.

Gall-stones are variable in size, figure, and number. When
large, there may be one only or two; when small, and in number
three, four, or five, they always have facettes, and are tetrahedral
or polyhedral, in consequence of mutual attrition. When very
numerous they are round, orbicular, globular, and polyhedral
or irregular. .

They differ also in organization. Many patients void only a
sort of gravel or fine sand like the colour of bile, and which, in
truth, is merely bile inspissated in minute granules. M. Petit
bas seen these grains voided in considerable quantity after
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bepatic colics. One instance took place in a patient aged
sixty-five, who was at Vichy in 1844 and 1845, nqd wl)o
laboured under very violent and frequent attacks of hepatic colic,
with severe gastro-duodenitis previous to the attacks of colic.
The grains which the patient voided are so small and minute
that it is impossible to number them.

He asks if it is to be this form of gall-stone that ought to be
referred the concretions exceeding in number one thousand,
which in the testimony of Baillie are perceived in the collection
of Huuter, the one thousand four hundred and fifty recorded by
M. Bouisson, the sixteen hundred by Paré, the two thousand
of Storck, the three thousand six hundred and fifty-six of Furk,
as well as the fifteen grammes of black powder mentioned by
M. Fauconneau-Dufresne. ) .

True biliary calculi which possess a certain definite organiza-
tion are usually ash-grey in colour, or greenish brown or
black, and more rarely completely white. .

Gall stones are almost entirely formed of cholesterine and
different proportions of colouring matter. In some instances
the colouring matter predominates. 'I'he white and nearly
transparent gall-stones above mentioned consist of cholesterine
almost alone. They may contain from 80 to 98 per cent. of
this principle.

In studying the structure of gall-stones the observer may
usually distinguish three parts ; 1st, cortical or exterior layers;
2d, a middle or striated portion; and 3d, one or more nu-
clei or central portions.

1. The cortical layers are almost always present. Neverthe-
less, they are sometimes so thin in certain cholesterine concre-
tions that it is not easy to distinguish them. Usually being almost
entirely constituted by the colouring matter of the bile, their
colour is of a deep brown, sometimes black. In cholesterine
calculi, in which they are white and almost transparent, the
cortical layers are formed of cholesterine.

2. The middle or striated portion is embraced between the
nucleus and the cortical layers, and it appears most commonly
under the form of radiated striae, generally disposed in thin
triangular plates, converging from the circumference to the nu-
cleus. They are brilliant, of crystalline aspect, and present
an agreeable outline.

8. The nucleus which is uniformly present is usually formed
of colouring matter impregnated with bile, and united to mucus ;
or it may consist of mucus inspissated, or of a small clot of
blood. Such is the nucleus in one gall-stone examined by M.
Bouisson. Though single in smalfconcretions, there may be
two or more nuclel in larger ones.
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For the description of the symptoms produced by the pre-
sence of these bodies in the ducts, readers must consult the
work itself. These symproms are in many instances similar to
those of iliac passion, with an admixture of the signs of enteritix.

Gall-stones may be voided from the system in three modes ;
by vomiting, by stool, and by working for themselves a passage
through the abdominal parietes.

Instances of gall-stones expelled by vomiting are not very
frequent; and the author gives the following example in order
to demonstrate the fact and the mode of its accomplishment.

M. M. of J., a Portuguese of elevated rank, after haviug occu-
pied in Portugal one of the highest offices of government, and
having been obliged to expatriate himself and his family under the
government of Don Miguel, was attacked, after some years of
exile and all sorts of sufferings, with very acute hepatic. colics,
which were almost always followed by more or less deep jaundice
of the skin. This patient further presented all the symptoms
which usually attend this disorder. He was recommended to
come to Vichy, which he did in July 1840. The left lobe of
the liver presented some sensibility to pressure, and slightly ad-
vanced beyond the margin of the ribs. Very acute pain was
excited in a very circumscribed point of the region occupied by
the gall bladder, where was felt very distinctly, on sinking the
ends of the fingers deep, a swelling possessing nearly the volume
and the shape of a very small hen’s egg.

This paticnt M. Petit subjected to the use of the waters interc
nally and by bath; and he was able to take, by progressive aug-
mentation, to the amount of from ten to twelve glasses daily. After
three weeks of regularly-conducted treatment, which was also well
borne, he was suddenly attacked with acute pain in the epigastric
region, along with repeated fits of vomiting of a copious greenish
liquid. ’

qutcr two basins full of this liquid had been emptied, the patient,
in & short interval of tranquillity, was able to direct the attendant
to examine the matter vomited, stating that he felt something
hard which ruffled the throat. The basins had been emptied in
the pits, and the matters afterwards ejected only could be exu-
mined. In these were found six biliary concretions with facettes,
of a colour slightly deep, and the largest of which was of the
volume of a nut.

The vomitings continued -accompanied with most violent spas-
modic pains felt in the epigastric region, and in that of the back
below the right shoulder. Little interval ensued between the
crises ; and in these intervals the patient was distressed by incee-
sent hiccup. This state of suffering lasted, almost without inter-
mission and with occasional aggravation of the symptoms, for
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eleven days in succession. All the usual means of relief were
tried with little avail, and the only thing which seemed to procure
a few minutes of repose was keeping constautly in the mouth
morsels of ice. The quantity of matters vomited was very great.
The bowels were never once moved, notwithstanding the use of
several enemata.

Notwithstanding the violence of this hepatic colic, the com-
plexion was only slightly jaundiced; but the features were deeply
altered, and emaciation of the entire person was considerable.

M. Petic thinks it probable that, besides the six gall-stones
preserved, others must have been expelled and thrown out without
having been examined. The alvine evacuations when re-esta-
blished, which took place some days after the crisis, were not

examined.

" Notwithstanding the exhausted state to which the patient was
reduced by this attack, he rapidly recovered strength, and, after
fifteen days of rest and proper regimen, he returned to Paris quite
re-established. The patient continued by direction the internal
use of the Vichy waters. The winter passed over without any
return of critical symptoms, and without derangement of health ;
and he returned to Vichy and used the waters in the summer of
1841. This gentleman continued for scven or eight years at
Paris in good health, though at an advanced age. He then returned
to Lisbon, where he died in 1849 ; though M. Petit did not learn
whether death was connected with the presence of the original
disorder or not.

Gall-stones may open for themselves a passage either internally
or externally, which M. Petit calls artificial. By this he under-
stands that in the first case either the ductus choledochus, unable
to be sufficiently distended before a large concretion, is rent by
the latter in its course to the duodenum ; or, in consequence of
the inflammation produced Ly these crises and the presence of
gall stones, adhesions being established between any given point
of the receptacle or biliary ducts and the duodenum, or frequently
the colon, there is established a fistulous communication which
allows these concretions to pass directly into the intestinal canal.
It is impossible, he remarks, to explain in any other manner the
escape by the bowels of those large concretions, examples of
which are occasionally seen in patients, whose health is then
promptly re-established. These must be regarded as favourable
results, because the gall-stoncs are too large to traverse the natural
passages ; and if, instead of getting into the intestinal tube, they
were to pass into the peritoneal cavity, the result would be inflam-
mation speedily fatal.

In the second order of cases, in consequence of inflammation
of the gall-bladder, and adhesion between it and the ahdominal
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parietes, the gall-stones come to the surface, and causing sup-
puration of the muscles and integuments, are expelled by exter-
val opening. These cases, M. Petit thinks, are still more
favourable, because it is the most desirable object, when inflam-
mation of this nature advances to the formation of an abscess.
This may possibly be the case. This mode of termination is
nevertheless not very frequent, and certainly not nearly so fre-
quent as that by passing into the intestinal canal, whether by
ulceration of the intermediate organs or not. Of this termina-
tion the following example is given.

Several years successively M. Petit attended at Vichy a lady,
in whom the gall bladder distended by gall-stones was opened
externally in consequence of inflammation by which it had been
attacked. By this opening the patient discharged a very great
puwmber of gall-stones of a deep colour, and some of which were
very large. When she first came to Vichy, the opening left
fistulous furnished bile in large quantity. The patient was ob-
liged to change almost continually the napkin with which she
covered the opening, as with a sponge, in order to absorb the
liquid which issued from it. The liver was swelled and advan-
ced beyond the ribs several inches. There was felt behind the
abdominal walls and all round the region of the gall-bladder a
sort of very considerable indurated mass, which seemed to
adhere to the part of the walls at which the fistula appeared.
Notwithstanding this large discharge of bile, the general health
of the patient was not bad ; she did not complain of the digestive
actions which proceeded, she stated, nearly as in health ; and
the bowels were easily moved.

After a long season spent at Vichy, the liver, having dimini-
shed in volume, especially the hard mass which was felt behind
the fistula, and the natural channels for the bile being probably
at the same time de-obstructed and re-opened, the fistula was
closed ; so that the following year, when the patient returned
to Vichy, not one drop of bile escaped by this passage.

In all cases of jaundice and hepatic colic, excepting the
neuralgic hepatic colic of M. Andral, which is proba!%y ypo-
thetical, if not apocryphal and imaginary, the waters of Vichy he
pronounces to be certainly the most efficacious remedy that can
be employed. ,

The author enters into various explanations of the solvent and
resolvent power of the Vichy waters, as peculiarly adapted to
cure these disorders. lf, he says, jaundice is connected with
enlargement and congestion of the liver, then, by their action
on the blood and vessels, they remove this enlargement and
congestion, and consequently the jaundice. They act on the bile
by augmentiung its alkaline condition, and rendering it more liquid,
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they facilitate its circulation. They maintain tbe colouring
matter in solution ; they prevent this from being deposited, con-
sequently, in the form of nuclei ; while this is prevented from
occurring, cholesterine cannot be separated from the bile to
form gall-stones. This separation and precipitation of choles-
terine is, in truth, the great thing to be obviated and prevented ;
for when it is once separated from the bile and concreted, as it
is not sapouifiable or soluble in alkalis, the latter can no longer
exert any action upon it.

A question of great importance, accordingly, comes under
consideration ; namely, whether alkalization, more or less
marked, which may be communicated to the bile, may not in
some instances have a certain effect upon the gall-stones already
formed. When, for in:tance, these gall-stones contain a greater
or less proportion of colouring matter, and a fortiori, when they
are altogether formed of colouring matter, is it not possible for
them to be attacked by a bile highly alkalized, as may be the
case, under the influence of the Vichy waters ? He deems it not
unreasonable to think, that the colouring matter might thus be
softened and the concretions consisting of it might then be dis-
integrated, broke up, and dissolved. One instance of the kind
M. Petit thinks he has observed.

A lady from Havre, belonging to a family in whom diseases
of the liver are common and hereditary, came to Vichy in 1838,
after having bad for several years symptoms of liver disorder,
and after frequent attacks of hepatic colic. The region occu-
pied by the gall-bladder and all the surrounding parts was
greatly more sensible than ordinary; and it was not easy to de-
termine the exact condition of the liver. She took the water
for six weeks, but cautiously, on account of the sensibility felt
in the region of the liver. Towards the end of the course the
side was a little less tense and less painful than at the time of
ber arrival. She was in short, relieved but not cured. A short
time after her return home she suffered attacks of very acute
hepatic colic, and she caused to be examined carefully as had
been advised, the matters discharged by stool. A large quan-
tity of a sort of debris of a deep colour was collected ; and in
this were seen with other matters found in the iatestine, dis-
tinct fragments of gall-stones possessing the usual chemical cha-
racters, and which seemed to have been produced by a species
of braying action.

This lady returned to Vichy in 1839 in a satisfactory state ;
and she has since continued in good health.

As, however, gall-stones most frequently consist at least in great
part of cholesterine, which is not liable to be dissolved by alkalis, it
results that these bodics are usually expelled entire without any
change appreciable on their surfuce. All that there can be
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effected by the Vichy waters, is to induce sometimes those critical
attacks by exciting the biliary passages to rid themselves of the
gall-stones which they contain; because in this case they can
bave no other curative effect than that of modifying the secretion
of bile, of bringing it back to its normal state, and by this means
preventing the formation of new gall-stones. :

The author adduces several instances showing the power of the
waters in inducing these critical attacks, and though causing
much immediate suffering, yet furnishing the means f esta-
bligliing a better degree of health. .

The Vichy waters are also strongly recommended as means of
diminishing enlargements of the spleen.

It is scarcely nccessary to say, that it is not in cases in which
there is pain in the seat of the spleen, but only hard swelling, that
these waters are recommended. It is also against recent attacks
and those of short duration, that they can be employed with much
hope of success. In such circumstances, that is, when the en-
largements bave came on shortly after fever, the alkalization of
the blood by means of the Vichy waters, he conceives, is likely to
produce great benefit.

The next disease in the treatment of which M. Petit recom-
mends the employment of the waters of Vichy is chronic Me-
TrITIs. It would have been desirable, however, that the author
had been more explicit upon the exact form and nature of the
disease in which he advises the remedy. All that he states is,
that when the swelling, which is one of the characters of this
affection, has acquired a certain degree of induration, whether this
induration is confined to the neck, or extends to the whole body
of the organ,—whether the inflammation has begun by the mucous
membrane which covers the neck of the womb, which is the
usuel case,—or have been developed in the tissue of the organ, we
must then look with apprebension upon the progress which this
disease may yet make, especially when it takes place in patients in
whom certain morbid diathescs may concur to invest it with great
severity ; in short, may lay the foundation of an incurable organic
disorder.

Now what may be the use of this vague mode of speaking,
and immediately after adding, that it is easy to understand in
such a case the utility of the solvent and, resolvent action of the
Vichy waters, it is altogether impossiblé” to perceive. To us it
appears anything but easy to understand this solvent actiom.
We understand distinctly that in organic disease of the
womb, as in organic disease of any other organ, the Vichy
waters are not only of no use, but may possibly be hurtful.
We do not positively say that they are huriful. But it must
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be allowed, that no proof has been given that they are not so.
But the question again recurs, what are the forms and degrees of.
chronic metritis, in which these waters are to be used. To this all
that M. Petit, so far as can be discovered, answers, you will un-
- derstand that the essential conditions of their employment are,
that the metritis is no longer in its acute state, amr that there is
hitherto no cancerous degeneration. That is, you are to recom-
mend these waters neither in acute metritis nor in cancer of the
womb. It would have been well if the author, as has been al-
ready said, had given more explicit information on thie subject.

Next comes the subject of enlargement of the ovaries.

In mere simple enlargements of these bodies, the usual effect
of a congestive or inflammatory process, and also when the enlarge-
ment has been neither preceded nor accompanied by any per-
ceptible inflammatory action, M. Petit represents the waters of
Vichy to be capable of being employed witﬁ great advantage.

There are, however, certain enlargements of the ovaries in
which he allows that these waters produce no beneficial effect.
Such are enlargements which depend on the formation of a fibrous
body in their substance; tumours depending on distension and
enlargement of the Graafian vesicles 8o as to form sacs or pouches
of various kinds and magnitude; and tumours formed by skirrhous
and enkephaloid masses which are occasionally developed within,
upon, or around the ovaries.

The great difficulty in practice is to distinguish between the
first class of enlargements and the second. he author allows,
that when the tumours are large, it is difficult, if not impossible,
to draw the distinction accurately ; and he allows that it is some=
times difficult to tell, whether in a case of great tumour in the hypo=
gastric region and abdomen, the swelling has originated in the
ovary or in any other organ.

It is requisite, nevertheless, to distinguish, and to form a correct
diagnosis. The presence of ovarian cysts containing fluid, or
what is improperly enough called ovarian dropsy, it is in general
not difficult to distinguish. The sense of fluctuation and the
history of the case will in general enable a careful observer to
form a correct judgment. Much more difficult is it to form an
opinion, when the tumour is solid, and no fluctuation is recog-
nized. This, however, is the very case for caution and discri-
mination. ’

The author gives one case terminating fatally, and other two
terminating favourably after suitable employment of the waters.
The only conclusion which appears to be deducible from these
facts is, that it is difficult before trial to decide, whether any
given case is to derive benefit from the use of the Vichy waters;
that it is right to make trial of them cautiously ; and if beneficial



My Tufnell on Aneurism. Q11

effects follow and the tumour is reduced, then the inference is
that the disorder was chronic inflammation or enlargement of
the ovary, without serious change in structure.

Among mesenteric enlargements some yield readily to the use
of the waters. Others are stubborn and resist these solvent
agents as they resist all other measures. M. Petit states that
he has seen various instances of the prompt resolution of me-
senteric tumours under the use of these waters; and these tu~
mours he had reason to think were epiploic or omental. If so we
doubt whether these vught to be referred to the head of mesen-
teric enlargements. Probably they ought to be denominated
mevrely abdominal. '

Vesical catarrh or catarrh of the bladder is another malady
in which these waters are represented to be beneficial and thera-
peutic. The efficacy of the remedy he allows to depend upon
the duration of the disorder and its severity; recent cases be-
ing always more easily removed than those of long stand-
ing, and mild cases than those of greater severity. fn other
words, cases, which are curable, are mild; cases, which are not
curable, are severe and inveterate. Under all circumstances it
appears that the remedy affords relief. The mere warm bath,
indeed, is beneficial in this form of vesical disease; and the
alkaline warm bath is likely to be still more decidedly so. One
season at Vichy is rarely sufficient for cure. Several seasons
are usually required.

Here, however, for the present it is necessary to pause.
The author is certainly a strenuous advocate for the employ-
ment of the waters of Vichy; and we do not say that he is an
indiscriminate one, Taken altogether, and attentively studied,
his directions are probably as specific and as pointed as the sub-
ject admita. At the same time it is not difficult to perceive,
that much of the knowledge hitherto acquired on the use of these
waters in the treatment of disease is empirical ; and that in
a large proportion of cases the advice must be tentative.

ArT. 11.—1. Observarions on Aueurism and its Treatment by
Compression, By O’Bryen Brruincram, M.D., Edin-
burgh, Fellow of, and Professor in, the School of the Royal
College of Surgeons in Ircland, &c. London, 1847, 12mo,
pp- 181,

Anrrt, 11.—2 Practical Remarks on the Treatment of Aneurism
by Compression ; with Plates of the Instruments hitherto
employed in Dublin, and the recent Improvements by Elastic
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Pressure. By JoLLivve Turnecr, M.R. 1. A,, Fellow of
the Royal College of Surgeons in Ireland; Surgeon to the
City of Dublin Hospital; Surgeon to the Dublin District
Military Prison ; and Lecturer on Military Surgery in Dublin.
Dublin, 1851, 8vo. pp. 154.

ALL the great operations of surgery have passed through
various stages of rudeness, complexity, and inefficiency, and not
unfrequently barbarism and cruelty, until they have attained what
the surgeons of the day term elegance, simplicity, comparative
efficiency, and some degree of mildness and humanity. Nor is
the operation for aneurism of the large arteries by any means an
exception. Whoever reads the histories recorded by some of our
older surgeons of the mode, in which they cut open aneurismal
tumours, the violent measures which they employed to arrest the
gush of blood from the interior of the sac, the scooping out of
clots, and the cramming the interior of it with charpee, sponges,
and compresses, the long and tedious suppurations which thence
resulted, the sloughing of soft parts, and the exfoliation of bones,
the relentless use of hot irons and hot liquids, and the small
number of instances in which patients escaped with life, and the
not less small number, in which they escaped with limb, will not
fail to 2dmit, that, while surgery then required operators strong
to infliet and patients stubborn to endure, the operation for aneurism
in these times was neither bloodless, nor painless, nor void of dan-
ger, and offered at least only an alternative of the mode of extinc-
tion. It seemed, indeed, of little moment whether the patient
died of the slow but sure approaches of the disease, or the more
prompt measures of the surgeon. Such was the practice of
Puivacrius; and at a period long subsequent, though with cer-
tain modifications, of Dk 1.a VaveyoNn, LEaer pE Goury,
Amsrose Parg,* Wiseman,t Dionis,t and it may be added,
Daxier. TurNER.§

Contemporary with PHiLAGRIUS was ANTYLLUS, who is repre-
sented to have introduced the use of the ligature, or the needle
and ligature; but the employment of this measure was attended
with neither benefit to the patient nor substantial improvement
of the operation. ANTYLLUS did not, like modern surgeons, dis-

® The Works of that Famous Chirurgeon, Ambrose Parey, translated out of
}.atin and compared with the French. By Th. Johnson. London, 1678, Folio,
Book VII., chapter xxxii., p, 194.

4+ Several Surgical Treaiises, By Richard Wiseman, Sergeant-Surgeon. Lon-
don, l‘(gﬁ. Small folio, Book 1., chapter xvi, pp. 72, 73, 76,&c. ; and Book chapter
ii., p. 355.

3p(luura d'Operations de Chirurgie de montiées au Jardin Royal. Par M.
Dionis. dicme edition. Par G. De la Faye. A Paris, 1740. 8vo Huitiewe
Dewmonstration, p. 688, &c.

§ The Artof Surgery, Intwo volumes. By Daniel Furner, M D, of the Col-
lege of Physicians in London. Thesixth edition corrected. London, 1741, ‘Tol.
1., section v., p. §47. Treatment by compression, by aperation, 548, &c,
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sect, expose, snd isglate the artery, which was to be enelosed and
commanded by the ligature. He thrust the needle armed with
two ligaturcs through the skin, deep into the muscles and soft
parts of the limb, usually the arm, and, bringing out the needle
with the ligature, he tied the whole parts, including the vessel,
above and below the tumour, opened the aneurismal sac, cleared
out the clots of blood, and filled it with digestive and suppurative
applications. These were the days of what is called heroic
Surgery.

Little improvement upon this rude method of procedure was
the use of the actual cautery, as recommended and practised by
LaNvgANC; and after him by MARK GATINARA, DuranDO
ScaccHi, and GaBRIEL FaLLorius, the Jast of whom further
states that he successfully employed caustics, we suppose the po-
tential or chemical, in order to promote suppuration in the sac.
Magcus AURreLius SEVERINUS is said to bave been the first
surgeon, who applied a ligature to the crural artery in an aneuris-
wal condition, very near the ligament of Poupart.

Till the sixteenth century, therefore, the treatment of aneurism
consisted in inclosing rudely in ligature the ingredient and some-
ties the egredient arteries, clearing out the sac, and effecting
suppuration and granulation; and in some rare cuses in the entire
rcmoval of the tumour by incision. Not the smallest of the evils
pf this mode of operation was, that often it left the patient and his
disease in a worse condition than that in which- it found both.

Even when the aneurismal tomour was laid open.and duly
crammed with compresses according to the rules of art, removal
of the limb by amputation was a second resource not unfrequent.

Under these circumstances, it is not wonderful that any prac-
ticable or probable method of curing the disease in a manner
less bloody, less painful, and less tedious, should be received with
some favour. -JoanN D Vieo is generally understood to have
proposed, about the beginning of the sixteenth century, the use
of graduated compression and styptic or astringent applications.”
"The same method DuranDO Scaccri wished to employ, at least
in the first instance; and both FarLrLorius and PARER appear to
have employed pressure by compress and bandage in various in~
stances of aneurism, but especially in that of the brachial artery
when wounded instead of the vein.t

It wmust not be forgotten, also, that some surgeons at this period
laid it down as a rule, chat aneurisms of the cxtremities ought to
be treated only by compression, and that no cutting instrument
should be employed.

It is probable that this plan wasfollowed by occasional success; for

* Practica Copiosa In Arte Chirurgia Libros Novem Complectens, Kdita
a Johnne Vigo. Julii 2di Pontificis Maximi Olim Chirurgico.  Lugduni
Impressa, 1518. Liber IV., Part V., Folio cxxiii.

1 The Works of that Famous Chirurgeon, Ambrase [Parey, translated out of
Letin and coinpared with the French. By Th. Johoson. Londou. Folio, 1, 78,
Book VII., chaprer xxxii., p. 194,
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the Abbe BourpELor, first physician to the Prince, is represented
to have employed on his own arm, towards the middle of the seven-
teenth century, a sort of tourniquet in the cure of a false aneurism
produced in undergoing venesection. This person applied over the
tumour a small steel plate covered with cotton and leather, leaving
only a sort of groove where the artery was expected to lie, and
secured it firmly to the arm. This steel plate he wore for twelve
months, and at the end of that time the cure was completed.*

Similar means of compression were employed by various sur-
geons in the course of this century,—by ScurTrTUs, TULPIUS,
PeTIT, and others; and those most addicted to mechanical con-
trivances were sufficiently fertile in proposing varioue pieces of
mechanism more or less ingenious, and more or less powerful,
which should have the effect of compressing the tumour and the
artery, obliterating thel atter, and causing the former to dis-
appear,

_p The practice, nevertheless, was not uniform. La MotTE, who
practised during the latter years of the seventeenth century and
the beginning of the eighteenth, appears to have been partial to the
use of the button of blue vitriol placed in the artery, and covered
by dressings and compresses; and though it is clear, from his
own account, that this practice was not always attended with
good results, he evidently reposed in it considerable confidence.t
It is gingular that some surgeons appear to have assigned as a
reason against the use of compression the fact, that it obliterates
the artery. They appear to have been unaware, that scarcely can
any aneurism be cured without obliteration of the artery, and that
obliteration is the most common consequence of all successful
methods of treating aneurism,

From the end of the seventeenth to the middle of the eight-
eenth century, the practice among surgeons may be regarded as
represented by PETer DioNis and his commentator D LA
Fave in France, and LauvreNce HE1sTER and JoHN ZacHA-
rIAS PLATTNER in Germany. These three authorities agree in
recommending, in the cure of aneurism of the extremities, com-
pression in the first instance, and if this be not successful, the
operation,

Particularly pertinent is the observation of M. De La Faye.
When we cannot by compression, he says, cure an aneurism or
prevent its progress, we, nevertheless, derive from this method
great advantages. By compressing the vessel we prevent the
blood from flowing into it in so great amount as ordinary. This
obliges part of the blood to dilate gradually the collateral vessels,

* Dionis Cours D'Operations de Chirurgie, 4ieme edition. Par G. De La

Faye. Paris, 1740. Huitieme Demonstration, p. 697.

+ LA MoTTE Traité Complet de Chirurgie. Par M. Gillaume Manquest de
la Motte Chir. Juré, Troisiewe Editions Revue, corrigée, et Augmentée de Notes

Critiques, pais M. Subatier, Prof, Roy, A Paris, 1771, 8vo, Deux tomes. Tome Se-
cunde. [luics des Extremités. Observ. 270 and 27), p. 182—I88,
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and disposes them to supply the function of the principal artery,
which it it proposed to enclose in a ligature. bat is here ad-
vanced experience confirms. M. Petit has made to me the remark,
that the operation for aneurism almost always succeeds, when it is
performed after having long subjected the artery to compression.*

HeisTeR mentions four different methods of treating aneu-
rismal tumours ; first, by compression and bandaging, if small, as
in the arm ; secondly, in the instance of large aneurisms, by the
operation of cutting into the sac, enclosing the artery in a ligature,
and employing afterwards compression within the cyst until it
was cicatrized ; thirdly, the method of Purmann, in placing a
ligatare upon the artery above and below the tumour without
touching the latter ; and, fourthly, the method of Anel.t

JonN ZaccuaAr1a8 PLATTNER,} a surgeon who flourished in
the begioning of the eighteenth century, devoted great attention
to the determination of the order of cases, in which the treatment
of aneurism by compression is admissible, and to the improvement
of the method of treatment. When the tumour is not of long
duration and not very large, when it is situate in the arm or
over the course of a bone, and is something circumscribed, he
recommends that friction should be employed gently, in order
to resolve the coagulated blood. He then applied over the
tumour several folds of paper moistened in alcohol, and a gra-
duated series of compresses with a piece of money, metal, or
any other hard body between them, and applied over the whole
a firm, retentive ro{ler. He further recommends as serviceable,
a compressing instrument invented by SENFF, a surgeon at
Berlin, and which consisted of a pad worked by a screw, so as to
direct its force upon the tumour. In traumatic aneurism, or that
produced by blood-letting or other wound, he recommends the
use of a leaden plate, covered by various compresses, and secu-
red by a bandage, the apparatus being moistened with campho-
rated spirit. Blood-letting he regarded as serviceable in dimi-
nishing the afflux of blood to the tumour.

Notwithstanding this preference for the method by compres-
sion in certain circumstances, Plattner did not overlook the
advantages of the ligature. He was in the habit of applying
three ligatures round the aneurismal vessel ; two above and one
below the tumour, the last of which he believed to be necessary
to prevent the influx of blood into the tumour by the collateral
arteries. Between these ligatures and the artery he recommen-

® Dionis Cours d*Operations de Chirurgie, p. 695—note.

+ D. Laurentii Heisteri Institutiones Chirurgicae, Opus Triginta Annorum.
P.n_t_a. Prima et Secunda Amstelaedami 1739, Pars Altera, &c. Sectio ii., cap.
m:? go“ Zot’cﬁ:;iae Plattneri, D, et Prof. Med. Lips. Institutiones Chirurgise

Rationalis Tum Medieae Tum Manualis in usus Discentium, Editio Altera Lisiae,
1758, 12mo, pp. 944. Date of preface, Leipsic, 23d May 1745, § 431.—§ 443,
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ded the interposition of a piece of linen, in order to avoid cutting
the artery by the threads. ) :

In these days the exact operation of the ligature was not
understood.

Compression, nevertheless, had its advocates. Genea, a
Roman surgeon, in the beginning of the eighteenth century, had
been led to use a similar plan in treating both wounds and ‘aneur-
isms of the brachial artery, which this surgeon was occasionally
in the habit of opening, for the cure of certain severe attacks of
headach. The method of GENGa was to apply a firm compress
over the tumour or wound, and secure it by means of a firm uni-
form bandage, which was continued from the fingers the whole way
up the arm. Carro GuaTTANI, the celebrated surgeon of Genoa,
recommended the method strongly, and practised it with great
success in the treatment of false aneurisms; applying over the
tumour thick compresses, and retaining them by firm bandages.
The true aneurism he continued to treat by ligature, especially
when of long standing and considerable size.

THEDEN, a military surgeon of Prussia, of great celebrity in

his day, contributed to render the practice of treatment by
compression, serviceable if not popular. He was in the habit of
applying over the tumour a plate of lead, and maintainingit in
its position by a circular bandage or strap, while in order to-pre~
vent oedema and the irksomeness of partial local pressure, he
enveloped the whole limb from its extremities upwards in broad
long bandages carefully applied. This method by general com-
pression, however, was still found occasionally inadequate to
effect a cure, it was said, chiefly in aneurisms of long standing ;
and hence the operation in one shape or other was still fre-
quently employed by surgeons.
- One great objection to the operation appears, from the testi-
mony of various surgeons at that time, to have been the circum-
stance, that either by inattention the nerve was included in the
ligature of the artery, or it was accidentally inclosed in the
ligature; and to this ligature of the nerve various evils, and
especially the final failure of the operation were ascribed. On
this account, while John Macgill recommended the ligature as
the most certain and efficacious. method of curing aneurismal
tumours,.he particularly impressed the necessity of dissecting the
artery and avoiding the ligature of the nerve; while Donald
Monro, in order to insure the isolation of the artery, proposed
to carry a ‘probe into its interior, and thus raise it before
tightening the ligature. Sharp, on the other hand, appears
to have entertained less apprehension of enclosing the nerve in the
ligature, than of laceratingor cutting the artery by its means.®

* A Treatise on the Operations of Surgery, &. By Samuel Sharp, Surgeon
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It is remarkable, that in these days, no dread appears to have
been entertained of the effects of enclosing in the ligature the
vein or any of its branches. It is next to certain, nevertheless,
from the facts which modern experience, aided by dissection,
have brought to light, that great mischief often resulted from
ligatare or other injuries of veins, that these vessels were often
attacked by inflammation after the operation, and that this venous
inflammation must in many instances have proved one cause quite
sufficient, without others, to bring about the fatal termination of
the case. Tying both nerve and vein, and at least injuring much
the latter, were almost unavoidable in any form of the old opera-
tion for aneurism; and when we consider the uncertain ideas
that prevailed on the action of the ligature and the mode of its
application, as well as the other modes of treating the sac, that
failures were numerous and mortality considerable, are circum-
stances not in any way extraordinary.

At length John Haunter, by that superior power which distin~
guishes genius, devised a method of treatment which possessed the
meritcertainly of being greatly more simple, infinitely less painful,
scarcely bloody, in no comparison so tedious as that formerly in
use, and which, - by avoiding many avoidable causes of mischief,
not only gave patients a much better chance of recovery, but did
not so completely deprive them of those, which the presence of the
aneurismal tumour had left. It was one great advantage of the
method introduced by John Hunter, that, by placing the ligature
upon the artery above the aneurismal tumour, and as remote from
that tumour as the case allowed, he not only avoided touching
parts greatly diseased in structure and deranged in relative posi-
tion, but, by aking advantage of the restorative powers of the or-
ganic textures and the system at large, it gave an opportunity for
the tumour being cured by the ordinary operation of those powers
which are at all times at work in the living body.

The method proposed by John Hunter in 1785 was in general
rather successful in this couptry in the hands of Sir Kverard
Home, Mr Abernethy, Sir Astley Cooper, Mr Lawrence, and
Sir Benjamin Brodie. Abroad it seems to have failed in the
bands of such eminent surgeons as Vacca, ¥flajani, and others ; a
circumstance which probably is to be ascribed, in some degree, to
the use of pieces of linen, tape, and broad ligatures, under the
idea that the narrow thread cuts the artery, and thereby causes
bemorrhage. Inflamaiation and sloughing of the arterial coats and
consequent hemorrhage were the frequent and almost certain conse-
quences of the application of the slips of linen, the tapes and similar
to Guy’s Hospital. The Tenth Edition, with several alterations, London, 1751.
8vo. Chupter xxxvi. and xvxvii, p. 205. :

A Critical Enquiry into the Present State of Surgery. By Samuel Sharp,
F.R.I., and Surgeon to Guy’s Hospital, the Third Edition. London, 1754, 8vo,
Chapter Eighth, p. 2080—313, 8113183, for his facts and arguments as to harm.
lessness of tying the nerve.

VOL. LXXVI. No. 188, B
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appliances, whether as safety ligatures (ligatures dattente)
or not.

It must not be denied, nevertheless, that in many instances of
aneurism of different arteries of the extremities, though the opera-
tion was undertaken under circumstances considered favourable,
and was accomplished with ability and dexterity, and with every
precaution to insure a favourable issue, the result has been other-
wise. The only mode in which the merits of any given operation
can be determined has been adopted ; namely, a careful statisti-
cal surveyof all the recorded instances of operationand their results;
and the result of this numerical examination has been to show, that
the operation performed under all the most favourable conditions,
and with due attention to all rules is, nevertheless, attended with
an amount of mortality, which is considered as large.

The sources of information on this topic are three.—One is the
work of Dr Crisp on diseases of the blood-vessels. In this treatise
are given the particulars of onc hundred and eighty-eight cases in
which the artery was secured for popliteal or femoral aneurism.
Of these . . . . 188

Died from the effects of the operation, . 35

Recovered after undergoing subsequent amputa-

tion, . . . . 11
Recovered after sloughing of the sac, . 2
Recovered after mortification of the tocs, . 1
Recovered after sloughing of the integuments, 1

— 50

128

So that more than one-fourth of these 188 cases either termi-
nated fatally or were maimed for the rest of life ; while one hun-
dred and thirty-eight cases recovered.

Secondly, Mr Phillips collected one hundred and seventy-one
cases of aneurism affecting the arteries of the lower extremities in
which the Hunterian operation was performed. Of these cases
fifty-seven, or, exactly, one in three, were unsuccessful, in which
all the patients, except two, died, not of the disease but of the
operation. Among the successful cases (114) secondary hemorr-
hage took place fifteen times. In fifty-nine of these cases the fe-
moral artery was enclosed in a ligature ; and in thirty-nine of these
the results were unfavourable ; thus giving a mortality of two in
three in the artery most frequently subjected to operation.

The.fullest and most elaborate, and perhaps the most accurate
report is that given by Dr George W. Norris in the American
Journal of Medical Sciences for October 1849, and an abstract of
which was published® in the seventy-third volume of this Journal.
Dr Noarris remarks at the commencement of this tabular view
that the numbers presented, place in a striking light, the dangers
attendant upon the Hunterian method of operation for what ap-

* Edinburgh Med. and Surg. Journal, vol. seventy-third, April 1850, p. 492
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pears to the most common form of external aneurism ; and, in-
asmuch as it is the form of aneurism to which the treatment by
compression is more particularly adapted, he subjoins a tabular
statement of the cases treated by the latter method, taken from
the essay of Dr Bellingham, and such others as had come to his
knowledge since the appearance of his performance.

The table of Dr Norris contains two hundred and four cases,
in which the femoral artery was enclosed in a ligature according
to the Hunterian method. Of these there recovered one hundred
and fifty-four; and fifty died. Ten of the patients who recovered
had to undergo amputation in consequence of the approach of
gangrene of the limbs. Of these 204 cases, one hundred and
seventy-seven were instances of aneurism, 155 of Popliteal
Aneurism, and 22 of femoral aneurism, in which the operation was
performed. The general distribution of results is the following :—

Number of cases, . . . . 177

Died from the effects of the operation, . 88

Recovered after subsequent amputation, . 6

Recovered after suppuration of the sac, . 10
Recovered after gangrene of the foot, . 2
56

One out of every three cases, therefore, operated qun, either
terminated fatally, or were to a certain extent deprived of the use
of the limb for the remainder of their lives.

These instances took place in the practice of the most eminent
and experienced surgeons ; Hunter, Cline, Deschamps, Pelletan,
Home, Cvoper, Travers, Lawrence, Brodie, and others too nu-
merous to recount.

The inference from all these facts Dr Norris thinks is, that
the method of curing aneurism of the lower extremities by enclos-
ing in a ligature the sound part of the artery above the tumour is
not attended with the advantages which it was expeeted to afford.
Sound surgery, according to Dr Norris, condemns this method of
treatment.

To demonstrate the superior advantages which this method of
compression presents, Dr Norris gives a table of all the recorded
cases, in which this method has been adopted since the year 1842,
partly derived from the tract on aneurism by Dr Bellingham, partly
from the report on surgery contained in the first volume of the
Transactions of the American Medical Association. From this
table it resnlts that compression has been tried in thirty cases of
popliteal aneurisin, and seven cases of femoral aneurism, in all
thirty-seven cases; that of these thirty-seven cases only one
person died suddenly from disease of the heart forty-eight hours
after pressure had been withdrawn; and in one case the com-
pression failed to accomplish the purpose, and the operation was
performed. Therc are therefore thirty-five recoveries in thirty-
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seven cases, or only one death in thirty-seven cases, and one in-
stance in which the compressive method was found inadequate.
In one case, the 2#th, by Dr Bellingham, pulsation continued
i the sac for some time after compression had been applied. A
galvanic current was transmitted through it. Seven days after
this, the patient was attacked by rose and died after the lapse of
six days.

For this method of operation, accordingly, Dr Norris is a
strenuous advocate, next after Dr Bellingham; and Mr Tuf-
nell follows both in recommending this method of treating aneu-
rismal tumours as infinitely superior to that by ligature. As
the evils for which Mr Tufnell proposes a remedy are of a seri-
ous deseription, and as the remedy has been shewn to be at once
practicable and adequate, it is right that we should allow the ad-
vocates of the method to have a fair hcaring with the profession.

From what has been already stated of the history of the operation
for the treatment of aneurism, it is clear that the method by compres-
sion isnotnew. It wasat one time indeed practised probably much
more frequently than the method by ligature. At all events, both
from what is taught by Heister and Plattner, two considerable
surgical authorities in the first half of the eighteenth century, it is
clear that it was very frequently attempted. It appears to have
fallen so completely into desuetude as to be much overlooked, only
afier the introduction of the Hunterian method, and the great
names by which that operation was sanctioned and supported. It
naturally comes to be an object of inquiry, how, if it possess any
werits whatever, it should have been so long in oblivion and abey-
ance ; and by what means, and under what conditions, it is new
revived and placed before the profession, with claims of no mode-
rate urgency to be re-instated in surgical favour.

It was neitber in London nor Edinburgh, Manchester nor Liver-
pool, Paris, nor Vienne, nor Berlin, nor at Rome, nor Florence,
nor Bologn:,—Madrid need not be mentioned,—that the com-
pressive treatment of aneurismal arteries was raised from the tomb
to which, in all appearance, it had been consigned. It was in
the city of Dublin.

It had been long observed by surgeons that in certain cases of
ancurism otberwise favourable for operation, when the operation
was performed, gangrene came on, the sac inflamed, suppurated,
and sloughed, or some other great catastrophe disappointed the
expectations of the operator. It was inferred that this and similar
results were occasioned by arresting more rapidly than the colla-
teral circulation could admit, the current of blood through the
main channel of the limb. The inference was not unnatural,
though we do not think that it was founded on all the circam-
stances of the case. Right or wrong, however, well founded or
not, such was the inference ; and, acting upon it, it was believed
that if compression by incans of a tourniquet or any other manage-
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able instrument, were gradually and gently carried on, the force
and amount of the blood sent through the main artery would be
so much diminished, while the quantity sent through the small
collateral and anastomosing branches would be so gradually
yet considerably increased, that for the nutrition of the limb
ample provision would be made, and the deligation of the artery,
when it came to be performed, would be effected without disturb-
ing materially the circulation of the limb.

Upon this principle chiefly Mr Totd, of the Richmond Hospi-
tal attempted compression in a case of aneurism, in the year 1820.
The idea of Mr Todd is represented to have been that ‘ by com-
pressing the principal artery for a few hours every day, mortifica-
tion of the limb might be prevented by allowing some progress
to be made in establishing the collateral circulation,”—*at the same
time that he was not altogether without hope, that, by diminishing
the current of blood in the trunk of the artery, so as to favour the
coagulation of the contents of the sac, a cure without operation
might be effected.” In this expectation, however, Mr Todd was
disappointed. The operation was required and performed.

The next trial of this method was in 1824, and it was more
successful.

A tidewaiter of intemperate habits, who was in 1818 labour-
ing under popliteal aneurism, made a violent exertion, during
which the aneuriem burst and became diffused. More than one
week afterwards, this person applied for relief to Dr Duggan,
surgeon to the revenue police of Dublin, who at once informed
the patient that amputation was indispensable; and he accord-
ingly removed the limb above the knee.

Six years after this event, namely, in May 1824, the tidewaiter
observed in the course of the femoral artery of the stump, one
inch and a-half below the ligament of Poupart, a pulsating tu-
mour, which gradually increased in size, and in the following -
August had attained the magnitude of a Turkeys egg. Dr
Duggan, whom the patient again consulted, deemed the operation
not advisable, and determined to try the instrument of Mr Todd
for compressing the artery in the groin. The instrument was ap-
plied on the 27th of August; and on the 20th of October all pul-
sation had ceased in the tumour. It is not said whether the
tumour was much or in any degree diminished. But it is stated
that the patient subsequently survived upwards of twenty years.

‘The following year, namely, in 1825, Mr T'odd treated with
success an sneurism of the femoral artery by applying steady and
forcible pressure over the artery by means of the same instrument.

The instrument or apparatus resemblesa common femoral truss
or spring bandage, with a stronger sEring than that of the hernia
truss, the pad longer, of a more oval shape, and more firmly stuffed.
The pad of this instrument is furnished with, or rather supported
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and corroborated by an internal plate of iron, which is connected
with the outer iron plate, by means of a hinge close to the junc-
tion of the outer plate with the spring ; while, by means of a tourni-
quet screw passing through the plate, the attendant has it in his
power to make a greater or less degree of pressure by the pad on
the part to which it is applied. This instrument was fitted on
the limb like a common rupture truss, with the pad applied over
the course of the crural artery immediately below Poupart’s liga-
ment; and it was effectually retained in its position by means of a
strap of sofl chamois leather, which passed from the spring of the
truss behind on the inside of the thigh, and was buttaned in front,
on the outer plate of the pad. A figure of the instrument is given.

Mr Tufuoell is unwilling to admit, that this case, however success-
ful were its termination, and however close might be the connection
beitween the use of the instrument and the result obtained, laid
the foundation for compression as an ordinary and established
mode of cure. The reason which he assigns for declining to ad-
mit this inference, is curious, Mr Todd, he says, soon afterwards
died. The case was not published ; and the fact of its occurrence
within the Richmond Hospital made no impression on his col-
leagues. The treatment never was introduced. To speak to the
exact fact, the example set was not followed.

Seventeen years clapsed, during which the ligature was in-
variably employed in the Richmond Hospital until October
1842; aund on that occasion also it would have been the means
adopted ; but the patient declined to submit himself to the pre-
liminary incisions. Under these circumstances, Dr Hutton, under
whose care this patient was, from reading and knowledge of plans,
which, from time to time had been proposed or put in use, re-
solved to attempt the cure of the aneurism by means of com-
pression.  This intention Dr Hutton announced to his col-
leagues, who approved of the proposal, while Mr Adams men-
tioned the favourable termination which My Todd had obtained
in 1825 from the method.

It is stated that, up to this time, the result of Mr T'odd’s case was
unknown to Dr Hutton, and indeed to all but Mr Adams, or it had
madeupon them noimpression; and accordingly, Mr Tufuell repre-
sents the proposition as perfectly newly devised by Dr Hutton.
It is not easy to conjecture what may have been the reasons for
this total forgetfulness of the result of Mr Todd’s case. It might
be, that one case was not thought sufficient to justify a consider-
able inpovation, in what wasat that time regarded asan established
practice. It seems, nevertheless, neither rcasonable nor just to say,
that because Mr Todd’s experimental case was neglected and for-
gotten by his colleagues, he had no merit in proving the practica-
bility of the principle which that case implied. T'hat the facts of
the case werc unknown was not the fault of MrTodd,who had shown
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these facts in a public hospital. It showed only a large amount of
indifference, and perhaps some degree of obstinacy, on the part of
those by whom the experiment was witnessed. We can see
no reason, therefors, for admitting the conclusion of Mr Tufnell,
that from the case of Dr Hutton must be dated the origin of
the present treatment of aneurism by compreesien, and that
this case must be regarded as the foundation of the method.
For the facts given by Mr Tufnell himself, if we are not to go
back to the times of Dionis, Heister, Plattner, and Guattani, for
the first trials of the practice, certainly Mr Todd is entitled to
what ever merit belongs to the revival of the method, since the
commencemeut of the nineteenth century.

It must, nevertheless, be allowed, that a considerable degree of
merit belongs to Dr Hutton for the second revival of this method
of treatment ; for it appears that in consequence of the successful
result of the case in which he tried the compressive method in
November 1842, other surgeons were induced to subject the
method to trial in similar cases, -

The instrument or apparatus employed by Dr Hutton is very
similar in principle and operation to all the other means, that have
been devised with similar intentions. A circular iron hoop one
inch and a quarter broad and seven inehes in diameter has fitted
to one side a screw terminating in a pad. To this pad, and at
right angles to the hoop, is attached a small slip of wood one inch
broad and nearly five inches long, on the upper end of which is
fixed sufficient chamois leather to make a pad, & deep notch being
cut on each side of the wood at the other end. When the iron
hoop was placed on the thigh as close to the pubis as was possible,
the wooden slip pointing upwards, the pad attached to the iron
screw was forced down on the vessel. A cord previously tied
round the notch in the lower ead of the piece of wood fastened
it to the pad ; and thus secured, it pressed directly on the vessel,
while the padded end of the piece of wood took the artery as it
passed over the pubis. This apparatus was applied in a case of
popliteal aneurism in’ a man of thirty years on the 3d of Octo-
ber 1842, and was kept applied for twenty-eight days with the
cffect of curing completely the aneurismal swelling.

In January 1843 Mr Cusack adopted the same method with a

tient in Steven's Hospjtal, employing an instrument which Sir
';‘hilip Crampton had contrived and employed successfully for
eompressing the femoral artery at the os pudis in & case of
secondary hemorrhage, where the ligature had been applied in
Scarpa’s space.  The principle of this instrument, though differ-
ing a little in details, is quite the saine as the others. It is suffi-
cient to say, that afler its application for the space of thirty-one
days, the tamour ceased to show any puleation and was cured.

The next case occurred in March 1843 to Dr Bellingham,
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who, by means of a similar apparatus, effected in less than forty-
eight hours consolidation of a large aneurism in the pophteal
space, measuring three inches in transverse and more in the long
diameter. This case is regarded as the great triumph of the com-

ressive method of treating aneurism, and not only induced Dr

ellingham to espouse very strenuously and perseveringly the
cause of compression, but has manifestly led all the Dublin sur-
geons to speak of the efficiency of the method, in those confident
terms, which have contributed to furnish so great a number of
illustrative and corrobiorative cases.

The method of maintaining the compression was nevertheless
not free from objection.. It appears to bave been in all cases irk-
some, and in some it seems to have caused so much pain that the
apparatus required to be removed for a time. This was ascribed
to the firm and unyielding sort of pressure effected by the screw.
By introducing bands of vulcanized India-rubber and compresses
of the same, a method devised by Dr Carte, this objection has
been either removed or very much diminished. We are to under-
stand, in short, that the new instrument or apparatus as completed
according to the suggestions of Dr Carte, is the standard of per-
fection for compressing an artery in attempting the obliterating
of an aneurismal tumour or the adhesion of the arterial walls for
any olher purpose. This apparatus is in surgery what the lines
of Villars from Bouchain to Arras, or those of Torres Vedras
were in the military art.

It is necessary further to mention that, besides the mere artery
compressing apparatus, there is another auxiliary or vicarious
method strongly recommended, first by Dr Bellingham and again
by Mr Tufnell. This consists in the use of a weight of a conical
shape, averaging from six or seven to ten pounds, with a small oval
pad attached to its small end. The weight is to be placed upon
the artery in the groin, and there retained by the patient’s hand.
The use of this, however, is admissible only at one spot of the
artery, that, namely, where the vessel crosses the os pubis, and
where u bony point for counter-pressure cart be rendered available
in the same manner. Though the means be simple, Mr Tuffnell
looks upon it as important and efficacious.

Our limits permit us not to enter into the descriptive details of
either the improved apparatus of Dr Carte, or the multiplied
contrivances by which it is sought to attain the same object. . Of
all the principle and end are the same ; namely, to compress more
or less forcibly the femoral artery in the groin, and thereby %o
diminish and cut off the flow of blood through the femoral artery,
to produce obliteration of its channel, adhesion of its walls, and
the consequent shrinking and obliteration of. the walls of the
aneurismal sac. Mr Tufnell speaks in terms of high commenda-
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tion of the ‘apparatus of Dr Carte; and we doubt not that the
terms are merited ; and he is not less decided in representing all
the other apparatus as altogether useless, inefficient, and already
- obsolete, and antiquated. *“ The others,” he says, * are all obgo-
lete; they have bad their day,” and gone, giving way to the
improvements made in those I name—alterations calculated to
obviate deficieneies existing before.”—P. 56.

The other contrivances here referred to are partly those already

mentioned, partly six other forms of apparatus; namely, Read’s
Pelvic saddle for compressing the artery at the groin,—the ring
Tourniquet, and the Clamp,—L’Estrange’s Tourniquet,— Milli-
kin’s double-padded Compressor,—and the double-actioned Com- -
pressor. Of these the author gives figures ; and he allows that the
forms of the instruments may prove useful in the adoption of such
modifications and alterations, as may be requisite to suit particular
cases. But he expresses confidently the opinion that he considers
none as calculated for the treatment of aneurism by compression,
that are worked solely on the principle of the screw.
. Very much inclined would we be to assent to all this exclusive
eommendation of one apparatus, had we not lived to see the most
excellent and suitable apparatus for various purposes in surgery
completely thrown aside, after the lapse of some years; and seen
preserved in museums and other collections of curiosities, or
thrown into the lumber rooms of hospitals, as no longer useful,
mechanical contrivances upon which, in their day, the same judi-
cions commendations had been pronounced. Even for the very
purpose of compression, there are delineated and described in
somp of the not very recent systems of surgery—for instance,
Dionis, Heister, and Plattner,—pieces of mechanical apparatus
which we arc assured by respectable and credible authorities, ad-
mirably answered the purposes intended; and which, notwith-
standing, are now altogether unknown except to antiquarians in
surgery and collectors of surgical curiosities. To the observer of
modes in surgical apparatus, it will be a matter of interest to
notice and record what has become of all these contrivances, not
excluding that of Dr Carte, in the years 1861 and 1871.

Such in plain and unadorned language,—avoiding the magnifi-
3:& expressions of the eloquent Mr Tuffnell,~is the history of

introduction or rather revival of the method of treating aneu-
rism by means of compression. :

Op the question as to the effects of compression, the know-
ledge of which furnishes the only method of determining when
it ought to be employed, or whether it ought to be employed
at all, Dr Bellingham has made some instructive observations.

. This author first establishes from various facts the following
aphorisms.

VOL. LXXVI. NO. 188, ]
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1st, That nature herself sets up a process by which, under fa-
vourable circumstances, the cure of aneurism is effected.

2d, That the mode in which this is effected always in internal
aneurism, and frequently in external aneurisin, is by the deposi-
tion of the fibrine fiom the blood in the sac of the aneurism, until
it becomes flled.

3d, That the fibrin in such cases is deposited in regular
concentric laminae, thie oldest or first formed next the sac, those
most recently formed nearest the centre.

4th, That a current of blood through the aneurismal sac is a
necessary agent in bringing about this result.

5th, That any obstruction to the current by which its velocity
and amount are diminished, will accelerate the deposition of fibrin
in the aneurismal sac.

6th, That when once this process has been commenced, if the
same agents continue in operatiom, it will go on until the sac be-
comes filled, and no longer permits the entrance of blood.

Dr Bellingham is further anxious to correct several erroneous
but generally received notions on compression, and its effects.
Though surgical writcrs have generally appeared to think, that
in order to effect the cure of an aneurism by compression above
the tumour, it was necessary to interrupt completely the current
of blood through the vessel, in short, to apply pressure which
would act in a manner equivalent to the ligature, induce in-
flammation in the arterial coats, and obliterate the circula-
tion in the vessel at the point to which the compression was
applied, Dr Bellingham infers, that it is not at all essential
that the circulation through the vessel leading to the aneurism be
completely checked, but rather the contrary. He allows that this
degree of compression may be advantageous at first for a short
period, as by that means the collateral circulation will be more
certainly established. The result of one case, which was com-
municated by Dr Bellingham to the Surgical Society of Ireland,
at & meeting held on the 22d April 1843, establishes, he infers,
the fact, that a partial current through an aneurismal sac will lead
to the deposition of fibrine from its interior, and cause it, within a
few hours, to be so filled and obstructed as no longer to permit the
passage of blood through the sac.

Dr Bellingham, in short, draws two inferences which may be re-
garded as the foundation of the whole theory. The first is, that
it is not by the formation of a coagulum in the aneurismal sac that
nature effects the cure of the disease, but by the deposition of fibrine
from the blood, which circulates through the sac. The second
inference is, that simply diminishing the current will not cause the
coagulation of the contents of an aneurism, but it will occasion
the deposition of fibrine in the sac.
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There is a strong temptation in this case to ask what is the
difference between causing the coagulation of the contents of an
aneurismal sac and the deposition of fibrine within the sac? Is
fibrine deposited without coagulation; is not the deposition of
fibrine a species of coagulation @ If coagulation take place, is
fibrine not deposited ? We must admit our inability to perceive the
distinction here attempted to be made. If the contents of an
aneurism are coagulated, we think that the deposition of fibrine
has either already taken place, or must speedily follow. All this,
nevertheless, we submit in deference to Dr Bellingham, who pro-
bably has some mode of showing the difference between the two
processes, Let it be remembered, that we have read what he
states at p. 137.

It is right nevertheless to allow Dr Bellingham to state his facts
in bis own way:—

“ When the sac of an external aneurism has become filled by
fibrine, the disease is evidently also cured, and the circulation
through the artery may continue for a time; but the anastomising
branches here being numerous and free, the blood passes down the
main artery of the limb in a dimished stream, the deposition of
fibrine therefore continues until the artery at the seat of the aneu-
rism is encroached upon and gradually filled by fibrine, when its
pulsation stops, and the deposition of fibrine ceases.

“ Once a certain amount of fibrine has been deposited in an aneu-
rismal sac, as the result of pressure upon the artery above, there
would appear to be an irresistable tendency to its continuing to be
deposited until the artery at the part is likewise closed up; this
fact has been proved by the two cases to which I have recently re-
ferred, where the patients refused to continue the pressure, and
commenced taking exercise; yet under these apparently unfavour-
able circumstances, the pulsation ceased after a short interval, and
the cure was effected. It is therefore not unlikely that the artery
has many times been ticed in aneurism, where the process which
nature sets up for its cure had made considerable progress, and
where a little further delay would probably have done away with
the necessity for its performance.

¢ The ultimate chunges which takes place when the pulsation of
an external aneurism ceases, are the same, whether this result has
occurred spontaneously or been brought about by compression.  The
circulation is carried on by the enlarged collateral vessels, the contents
of the sac and of the artery at the part from which it springs, are
gradually removed by the absorbents, the sac disappears in a great
‘measure, and the vessel is eventually converted into an impervious
ligamentous band. Guattani, Petit, besides many other writers. have

.reported cases of aueurism spontaneously cured, where this condi-

tion of the parts was found; and I have already described the ap-
pearances which I found in a case where the patient died two years
und a-half after the cure of a popliteal aneurism by compression,
and sixteen months after the cure of a femoral aneurism in the oppc-
site limb ; ¢ the artery at the site of each aneurismal sack was con-
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verted into solid, thick, ligamentous band, its channel was oblite-
rated, and the contents of the sacs bad been removed by the absorb-
ents.

¢« The foregoing facts all go to prove, that when a cure of exter-
nal aneurism takes place spontangpusly, or when it is brought aubout
by compression, it cannot fail of being permanent ; the sac is filled
up, and the artery from which it springs is obliterated; conse-
quently, pulsation cannot return, nor can a secondary aneurism form
at the part, both of which have occasionally occurred after an ap-
purent cure by the ligature.”—Pp. 141, 142,

. Dr Bellingham subsequently enters into a lengthened disquisi-
tion to demonstrate the advantages of the treatment by compres-
sion over that by ligature, and to answer all reasonablé objections.
As our space will not permit us to follow him over this lengthened
course, it may be well to subjoin the following aphorisms as con-
taining a summary of the doctrine which he advocates.

1. The arteries to which compression is applicable being far
more frequently the subject of aneurism than those to which it is
inapplicable, compression is calculated to supersede the ligature in
the great majority of cases.

«“2. The cure of aneurism by compression upon the artery be-
tween the aneurismal sac and the heart, according to the rules laid
down here, is accomplished by the gradual deposition of the fibrine
of the blood in the sac, until both the latter and the artery at the
part are completely filled. The process is in fact exactly similar
to that by which nature effects a spontaneous cure of ancurism.

«3. Such an amount of pressure as would cause inflammation and
adhesion between the oppusite eides of the artery at the point com-
pressed is never required. .

“4, The pressure should not be so great as to interrupt the cir-
culation in the artery at the point compressed ; an essential agent
in the cure being that a current of blood should pass thtough the
sac.

« 5. Compression by means of two or more instruments, one of
whicl is alternately reluxed, is much more effectual than by any
single instrument, and in many intances the pressure can be main-
tained by the patient himself. :
© «6. The treatment of aneurism by compression does not involve
the slightest risk to the patient, and if persevered in cannot fail of
effecting a cure.

«7. A cure of anearism effected by compression, according to the
laws laid down here, must necessarily be permanent ; and in every
case in which a cure has been accomplished, the patients have re-
mained weil subsequently.

“8. The femoral artery remains pervious after the cure at the
point at which the pressure hed been applied, and no morbid change
of any kind is to be detected in either the artery or vein at the site
of the compression.

“9. When a cure is effected by compression, the vessel is obli-
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terated only at the seat of the aneurism, and the artery at this part
is eventually converted into an impervious ligamentous band.

“10. Compression effects the cure of aneurism by more simple
and safer means than the ligature, while it is applicable to a num-
ber]of cases in which the operation is contra-indicated or inadmis-
sible.

“ 11. Compression is not necessarily a more tedious or more pain-
ful method of treating aneurism than the ligature, while it is much
more certain, more likely to be permanent, and is free from all
danger. .

« 12, Compression, according to the rules laid down here, has
little analogy with the old method which went by this name; and
in fact has no greater resemblance to it than the Hunterian opera-
tign hag to the operation for aneurism which it superseded.”—Pp.
180, 181.

Mr Tuffnell is at some pains to impress the necessity of
accurate diagnosis of the exact nature of the case before measures
for compression be adopted; he mentions the possibility of
mistaking rheumatic stiffness and pain for that of aneurism, and
the converse ; and he quotes one instance in which an enlarged bursa
assumed the appearance of popliteal aneurism. He gives the
usually received diagnostic marks ; none of which can be regarded
as characteristic except the stethoscopic murmur; but his exhorta-
tions are certainly by no means useless or unnecessary. The
following observations are entitled to much attention.

« They are, however, not the only kinds of pain that accompany
aneurism in the popliteal space. There is another of a more lasting
and boring description. Like the former, gsharp flying puins seen.«
ing to encircle the patella,) it occurs mostly at night ; but instead
of being sharp and flying, it is persistent to a degree often inducing
the patient to keep the limb considerably bent. This is an ill omen.
It betokens a condition, which, unchecked, leads on to softening and
erosion of the posterior facets of the condyles of the femur and
cartilage. On the corresponding portion of the tibia, with irritation
of the synovial membrane from pressure against the posterior aspect
of the joint. It tells us that the aneurism springs from the arterior
aspect of the artery, or that nearest to the bone,—a position which,
in its subsequent enlargement materially effects the progress of the
disease, by inducing it to press against and open into the joint. Such
has been the state of things found to exist in cases where the amount
of constitutional disturbance rendered either ligature or compression
undesirable, and pointed to the necessity for the removal of the
Yimb.”—P. 89-40.

To this persistent pain, then, Mr Tuffnell directs particular at-
tention, because he is of opinion that it may tend materially to
assist in forming a diagnosis, and prevent the surgeon from offer-
ing too favoursble an opinion as to the result of the case.
Aneurism, in short, when arising from the articular or anterior
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aspect of the popliteal artery is a more formidable malady, than
when it springs from the posterior or latcral portion of the vessel,
and requires to be checked in its progress with the least possible
delay. .

T{ne cure, he also thinks, is less speedy in the case of fusiform
than in that of the globular-shaped sac. -

Aneurisin of one of the external arteries, or those of the ex-
tremities, is occasionally associated with aneurism of some internal
artery ; the arch of the aorta, the tnnominata, the descending
aorta. In cases in which there is any reason to believe in. the ex-
istence of this complication, Mr Tuffnell pronounces the treat-
ment by ligature altogether inadmissible, as likely to be most
hurtful, and the method by compression as alone calculated to
effect a cure, (p. 44.)

Compression he further considers to be applicable in every
case of ordinary circumscribed aneurism, in an extremity where
there is sufficient room for the application of the compressing
agent at two different points above the tumour, providing the
pressure on the trunk of the vessel completely controls pulsation
in the sac, thus proving that no high bifurcation exists.

Conversely, Mr Tuffnell does not advise it in cases, in which
the aneurismal tumour is rapidly enlarging in size, or where it con-
tinues to do so after compression has been attempted. Aneurisms
of this kind have no distinct sac; and to afford any chance of
saving the limb, the blood, through the main channel, must at
once be cut off by enclosing the vessel in a ligature. Neither
does he think it advisabls in cases, in which the disease has been
allowed to advance unchecked, where the limb has become cedema-
tous and swelled, and the surface of the tumour has assumed a dusky
yellowish red colour. In such circumstances he thinks that
most probably the vein is involved in the disease ; and if it be
popliteal aneurism, the knee-joint is inflamed. Under such cir-
cumstances, amputation he regards as the only resource.

It is further necessary, Mr Tuffnell observes, to consider the
state of the system in which aneurism may occur. Thougl, gene-
rally speaking, it is a malady taking place in persons of muscular
development, and apparently healthy frames, yet occasionally it
manifests its presence in persons of nervous babit and anaemic
disposition. In cases of the former order, or the hyperemic, it is
important to quiet the circulation by rest, restricted diet, the
occasional use of saline purgatives, and compound jalap powder,
with cream of tartar solution for drink, and, if need be, blood-
letting, and the use of foxglove. For the two latter remedies,
however, he thinks that occasion is seldom requisite. In the ner-
vous and anaemic state, on the other hand, chalybeates must be
administered, and the strength cautiously supported.

When the instrument or apparatus has been applied and kept
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retained "over the trunk of the affected vessel for some time,
several days, twenty days, twenty-five days, or even longer, the
first important change that takes place is, that the outline of the
sac becomes more distinctly defined and circumscribed. When
pressure is relaxed, the tumour pulsates less strongly than formerly,
and the patient may be sensible that he cannot feel the sac dis-
tended by the influx of blood as plainly and as painfully as it was
at first. The whizzing murmur becomes much softer and emits
a less roughened sound.

When these changes are taking place, great care is necessary,
as a few lours are often sufficient to produce consolidation of the
whole contents of the sac. The case should therefore be watched';
and if the circulation through the aneurism have not been pre-
vionsly completely controlled, it should now be stopped altogether.
This is soon succeeded by flying pains in the tumour, which
shoot from it down the outside of the leg, and run over the toes
and foot. These are represented to be often preceded by nausea
and a seusation of debility throughout the whole frame, in short,
a certain amount of symptomatic fever. After this, in a certain
number of cases, follows a burning pain within the tumour and
throughout the limb, often waking the patient if he happen to be
asleep. Occasionally, on the other hand, in rapid cases, as wall
as those of more gradual course, the pulsation finally ceases, and
no such occurrence takes place.

Mr Tufnell enters into some details regarding certain peculiari-
ties taking place in particular cases, Kor these, however, the
reader will do well to consult the work itself.

According to the method of treatment thus strenuously re-
commended by Dr Bellingham and Mr Tufnell, thirty-nine in-
stances of popliteal, femoral, brachial, and radial aneurism have
been treated, all in Dublin, either in public institutions or private
houses, during the space of eight years, extending from October
3d 1842 to February 1851. The following are the results :—

In thirty of these cases the cure has been perfect and complete.

In one case (20) compression was discontinued, the aneurism
not subsequently increasing in size.

In two cases (10 and 25) the ligature was resorted to, and the
artery was tied with success.

In three cascs (26, 88) amputation became necessary, each
instance being followed by recovery. -

In one case, death ensued from erysipelas.

In two instances death took place in consequence of co-exist-
ing disease of the heart. .

The forms of aneurism, in reference to situation, were twenty-
eight instances of the popliteal artery, seven of the femoral, threeqf
the brachial, and one of the radial artery.
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Of the whole thirty patients twenty-eight were males, only two.
were females. In one of the females the disease was traumatic
aneurism of the brachial artery caused by gunshot.

Of the male patients, one was eleven years, another fifty-five,
another forty-eight. All the others, in number thirty-four, were
from twenty-five years of age to forty-four inclusive ; but at least
twenty-eight were below thirty-five years.

Regarding the time during which pressure was applied, the
shortest case of all is one by Dr Hutton, in which the cure was
effected by compression for seven hours; and one by Dr Humfrey,
in which it was effected after ten hours. Next comes one by
Sir Philip Crampton, sixteen hours; one by Dr Bellingham,
twenty-three hours; one by Dr Humfrey, thirty-three hours;
and one by Dr Clayton, thirty-nine hours.

Next come the cases in which the time is computed by days.
First comes that by Dr Bellingham, already mentioned as only
two days, and a case by Dr Macdonnel, in the Richmond Hospital,
also two days. One case by Mr Cusack, is four days; one by
Dr Bannerman, five days; one by Mr Tufnell, six days ; one by
Mr Cusack, seven days; one by Mr Cusack, nine days; one by
Dr O’Ferrull, eleven days; one by Dr Hutton, twelve days; and
one by Mr Tuffuell, thirteen days.

"After this the cases rise to twenty days, of which there are three
examples ; twenty-onc days, two instances; twenty four days;
twenty-eight days; thirty-one days ; thirty-three days ; thirty-seven
days, forty-two, and forty three days, fifty-three days, seventy
days, seventy-two days, and ninety-three days.

From these numbers not much serviceable information can be
elicited. All that they show is, that, though in certain favourable
cases pressure over an aneurismal artery for seven, tem, or sixteen
bours may be followed by obliteration of the channel of the artery
and contraction of the aneurismal sac, yet this can be rarely ex-
pected in a shorter space of time than twenty days, and in certain
cases it will occupy twice or three times that period. The average
of the whole is in round numbers twenty-five days. .

We do not think, nevertheless, that with all these allowances
and deviations the treatment can be called wearisome and pro-
longed. The average time for the treatment of the cases, Mr
Tuffnell calculates at twenty-four days and twenty-one hours, oi
in round numbers twenty-five days; and assuredly for getting
cured of a disease so certainly fatal, without surgical interference
so often fatal even with that, it is worth while for the patient to
endure pressure upon the femoral artery for this length of time.

It is justly remarked by Mr Tuffnell, that if this length of time
be contrasted with that required for the cure of deligation, the
method by compression possesses many advantages over the latter.
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From the hour or day that the patient with aneurism is admitted
into hospital, till that in which the operation can be perforined,
in general one week must elapse. From the date of the applica-
tion of the ligature to that of its detachment sixteen days longer
must be given; and for closure of the wound and cicatrization,
five duys more may be allowed, making altogether twenty-eight
days, under the most favourable circumstances, if theré being no
hemorrhage, no inflammation or sloughing or laceration of the sac,
in short, no unfavourable accident. If it be remembered in how
many instances of deligation, some of these catastrophes take
place, or amputation requires to be performed, to give the patient
a slight chance for life, few will hesitate to assign the preference
to the method of treatment by compression.

That surgeons will ultimately adopt the method by compression
for treating femoral and popliteal aneurism, Mr Tufnell speaks in
the most confident terms. He entertains no doubt that it will
become the general method of treatment. Truth, he says, ever
has prevailed and ever will prevail. This is all very well, if in
this obscure, confused, and uncertain state of existence, we knew
and could tell what is truth. But as this is not likely to be the
case in the course of the present age, we must leave the matter to
be determined in the usual way. None can doubt, that, as the
matter at present stands, it must be a great improvement to have
a systemstic and safe method of applying pressure in the case of
arteries going to aneurismal tumours; and Dr Bellingham and
Mr Tuffnell have certainly made out a strong case for the adoption
of this method in the treatment of aneurisms affecting the lower
extremities. .

Dr Bellingham has examined with great learning and know-
ledge the question of the treatment of aneurism, and has adduced
strong facts and arguments against the use of the ligature, and
in favour of the method of compression. Mr Tuffnell has also
collected a large body of evidence against the ligature and in
favour of compression. Both authors, however, have overlooked
in their investigation, certain circumstances, which, in our opinion,
are 8o important, that no investigation can be complete without
them. ‘Both authors have shown by a plentiful induction from
numerous facts that the application of a ligature to an artery,
which has in its course an aneurismal tumour, is an operation
which is in a large proportion of cases pregnant with pernicious
consequences. Lhey do not, however, inform the reader of the
reasons, why it is so. Now this we conceive to be the great point
for the surgeon fo understand.  An artery affected with aneurism
is always an artery in a state of considerable disease. Its coats
both above and below the aneurismal tumour, are eitlier in a state
of chronic inflammation, or present the effects of chronic inflam-
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mation, or they are in a state of sub-acute inflammation; the
entire circulation and nutrition of the arterial tissues is completely
deranged. No artery becomes aneurismal until it has been long
previonsly in a state of chronic disease ; steatomatous deposition,
or what Dr Gulliver has shown to be fatty degeneration, osseous
degeneration, and atheromatous disintegration. Then the aneuris-
mal sac and the arterial coats “above and below it are invariably
reddened, softened, always brittle, sometimes lined with false
membrane. We never yet dissected a case of aneurism either of
the innominata or the arch of the aorta, without seeing the whole
of the branches arising from them, all reddened, softened, and
covered by false membrane ; and invariably during life there is
much pain along the course of these vessels. It is the same with
ancurisms in the arteries of the extremities, excepting the single
case where the aneurismal tumour is caused by a punctured wound.
Examine also the course of these arterics, and invariably they are
the seat of pain and uneasiness ; they, in short, are the zeat of a
process of inflammation. In those instances, not very frequent
we allow, in which death has taken place, either in consequence of
aneurism of the extremities, or after the operation, the artery has
been invariably found in a most unhealthy state. Rigid, thickened
m the coats, with patches and rings of bone, with steatomatous and
atheromatous deposit, the inner coat reddened, thickened, and
softened, and peeling off from the middle coat, abrasions in various
spots, the middle coat itself presenting steatomatous er waxy-like
deposits, the bifurcations bulging out, while the channel and
calibre of the artery is contracted and narrowed ;—such are the
common changes in arteries in the course of which is situate an
aneurismal sac. Then what is the aneurismal sac itself? Is it
not a mass of arterial tissues, brittle, torn, and utterly void of
their natural qualities of elasticity, tension, and resistance. They
no longer yield to contract again, but they give way by laceration.
They no longer contract and expand according to the quantity of
blood sent through them.

Besides this condition of the arterial tubes and their component
tissues there is an unsound state of the blood. In this fluid the
alkalescent predominance is subverted ; it contains acids, some-
times one, sometimes another, in excess; and the effect of the
presence of these acids, the result of irregularities in diet, excess and
indulgence, and sometimes of roercurial courses, is not only te
render the blood more prone than natural, to form ceposits albumi-
nous, fatty, and saline, but to irritate to a great degree the inter-
nal tunic of the whole arterial system. Conceive blood charged
with much more carbonaceous matter than it ought to have, with
uric acid, lactic acid, phosphoric acid, besides lime and other ar-
ticles beyond the normal amount ; conceive alkohol and various
other articles absorbed and circulating, or, at all events, irritating



Aneurism by Compression. . 235

and poisoning this blood ; and then some idea may be formed of
the original causes of aneurismal arteries.

Mr Tuffnell speaks, at page 32, in a strange manner of aneu-
rism being generally supposed to be a disease slow in formation,
slower at least, he says, than his own experience would lead him to
believe. The inference from this is, that aneurism is a discase
rapid in formation ; and in proof of this he refers to an instance in
which the artery in the form gave way, and thirteen days
afterwards, the tumour, he adds, was the size of an egg (p 33).
He afterwards notices the occurrence of a case which took place
in the course of eight days, and in which the tumour inereased in
the course of forty hours to the magnitude of Florence flask (p 34).

It is not easy to answer for all the irregularities of surgical
doctrine, and all the fancies in surgical pathology. But we can-
not imagine any sensible surgecon of the present day believing,
that the pathologieal circumstances which determine the produc-
tion of aneurism, are rapid in course and recentin date. The ar-
terial coats must have been long previously in a state of chronic
disease, with occasional inter-current attacks of acute or sub-
acute character. It is under these conditions that the tumour,
which is a mere effect of the disease, is formed, and increases ac-
cording to circumstances, rapidly or slowly. A sudden jerk or
wrench, incautiously putting the foot down, a leap, unguardedly
and suddenly extending the leg upon the thigh, may produce in
one instant in such an artery an amount of laceration which will
most speedily attain a great magnitude.

The practical deductions from all these facts are, that not only
is the ligature not by any means so rational or safe a measure as
was at one time thought, but even compression is itself and alone
caleulated to do mischief. Conipression, nevertheless, must be
allowed to a certain extent, to be a move in the right direction.
But it proceeds not sufficiently far. No method can be expected
to be serviceable in the treatment of aneurism, which does not
combine the use of those measures which are calculated to remove,
80 far as they are removable, the morbid conditions of the arterial
coats. The surgeon will require to adopt practice mwuch more
decidedly medical than he has hitherto done, if he wish to obtain
favourable results even from tho use of compression. The great
object which be ought to keep in view is to abate and diminish
inflammation along the course of the affected artery, to put a
stop to all sources of irritation, and to place the circulation, ge-
neral and local, in a state as tranquil as possible. It is assuredly
a great difficulty in the way of rational treatment, that patients
with aneurism have generally been persons intemperate in habits,
sensual, incapable of selt-denial, or practising any of those re-
straints, which are not less useful to the health of the body than the
energy of the mind. Here, therefore, the surgeon must meet
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with difficulties and iwpediments. At the same time, if he keeps
in view the fact, that there is in the frames of these persons a
general inflammatory state of the whole arterial system, probably
a morbid condition of the blood, and a local inflammatory condition
of one artery and set of vessels, he will see that, unless these
conditions be removed or mitigated, he can expect beneficial
effects neither from compression nor from any other mechanical
contrivance. The medical treatment of aneurism, we must repeat,
is by far the most important part of the duty of the surgeon; and
before ten years more have elapsed, the truth of this principle will
be recognized and avowed.

Agr, II1.—Elements of Chemistry, Theoretical and Practical,
tncluding the most recent Discoveries and Applications of the
Science to Medicine and Pharmacy, to Agriculture, and to
Manufactures. 1llustrated by Wood-cuts. Second Edition.
By Sir RoserT Kang, M.D., M.R.L.A., President of the
Queen’s College, Cork, Director of the Museum of National
Industry, Member of the Society of Pharmacy of Paris, &ec.
&c. &c. Dublin, 1849, 8vo, pp. 1069.

Tris work made its first appearance at Dublin in 1841; and it
was in no long time recognised to be an excellent and serviceable
treatise on the elements of Chemistry. It was indeed well re-
ceived, not only in Ireland, but also in the United States.

The present is the second edition, and sustaius with ability
the character established by the first. It may be described as
a judicious and faithful compendium of the doctrines, principles,
and facts, of which chemical science at the present time consists.
The author gives just views on the great leading doctrines; he
gives a correct history of the different chemical elements and
compounds, and their reactions; he takes care to show the
application of chemical principlcs and chemical and physical
facts in explaining the phenomena of the material world; and
the phenomena and actions of living beings, vegetable and animal;
and he has given full and correct accounts, so far as the limits of
this work allow, of the chemical history of organic bodies gene-
rally. He shows also the applications of chemistry to various
arts ; glass-making, metallurgy, and agriculture.

. We have peruscd the work with much pleasure,—many parts
of it more than once; and upon the weight of this experience,
we recommend it, not only to the student of chemical science,
but to all those, whether professional or general, who wish to
form just and cnlarged ideas on the nature, purposes, and service-
able applications of chemistry and the chemical arts.
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PART III.
MEDICAL INTELLIGENCE

PHYSIOLOGY.

Experimental Researches on the Alkaline condition of the Serum of
the Blood in Man. By M. Dr Caucew, Junior, (Sittings of Academy of
Medicine, 9th July 1850.) Archives Generales de Medecine. Aout 1850,
dieme Serie, Tome xxiii. p. 519.

It is known that the alkaline condition, which is constantly observed in
the blood of all animals, and which also belongs to the blood of man, is an
essential property of that liquid. It is connected to all appearance with the
presence of salts of soda in the serum. When this alkaline condition is
artificially altered the properties of the blood are immediately modified ;
and if it be annihilated the blood is equally quickly destroyed. M. Cahen
has examined what are the modifications imparted to the blood by the in-
crease or by the diminution of the alkaline condition of the serum. Then
he inquires whether analogous alterations, which are observed in certain
pathological states, are not owing to similar causes.

The first point to be established is that in the plasma, the living and
circulating serumn, the proportions between the dissolving agents and the
dissolved elements are so exactly and rigourously combined, that the neu-
tral azotized principles, the fidbrin ard albumen, cannot be distinguished in
it from the other dissolved substances. But when the blood is withdrawn
from the circulation there is established a departure or separation between
these two bodies ; the one of which, the fibrine, is spontaneously solidified,
causing the curious phenomenon of the coagulation of the blood, while the
other, the albumen, remains dissolved in the water of the serum, which
further contains dissolved salts of soda with alkaline reaction.

It is impossible, without inducing a complete alteration in the natare of
the liquids of the blood, to prevent coagulation from tasking place ; it is
impossible, also, in the blood, to separate the albumen dissolved from
the salts which seem to effect its solution. In order to dissolve the
fibrine, or prevent it from being coagulated, it is necessary to have recourse
to those salts, the absence of which produces the precipitation, the coagu-
lation of albumen. This seems, therefore, to establish the fact, that, in
the blood, these two forms of azotized compounds exist only under one
single condition, in the state of alkaline solutiun, u state in which it is im-
possible to distinguish fibrine from albumen, as it is equally impossible to
distinguish, according to M. Le Canu, after solidification, albumen from
fibrine. In support of this proposition, M. Cahen recals the fact, that, ac-
cording to M. Mulder, one sole and same principle, proteine, would be
the bases of these compounds ; that, according to Liebig and Scherer, al-
bumen and fibrin would present the same elementary composition ; that,
according to M. Denis and his own experiments, it would be possible to
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transform at will fibrin into albumen and albumen into fibrin, and, at
most, that it is easy to dissolve fibrin, and thus bring it to a state in which
it is confounded with albumen. .

This being established, it was important to see whether the means which
nature employs be the same which the chemist puts in use in the labora-
tory ; whether it is true that fibrin and albumen are only two different
farms, two different modes of existence of the same grinciple. To answer
this question come the experiments cited by the author, from which MM.
Dumas and Boussingault, Bouchardat and Sandras, have drawn thg con-
clusion that the neutral azotized bodies are only absorbed by animals,
which assimilate these bodies to their own substance without being able
to create them ; and the researches of M. Bechard, which positively prove
that these bodics enter into the organism only under one sole and same
form, namely, that of albumen.

For a long time, however, and particularly since the researches of M.
Andral on the blood, it is allowed, that, in the pathological state, the blood
may present itself changed, either by an increase or by a diminution in the
proportion of fibrine. M. Cahen endeavours to prove that these_modlﬁgu-
tions of quantity are only the secondary expression of an alteration which
acts upon the chemical qualities of the serum, and which consists in the
increase or the diminution of its alkaline impregnation. Already the ex-
periments of MM. Becquerel and Rodier have proved that the albumen
and the fibrine of the blood are complementary of each other ; that when
the one is increased, the other is proportionally diminished. Upon this
point the numbers, which result from the numerous analyses which these
chemists have performed, leave no doubt. On the other hand, when we
‘examine the anulyses of M. Denis, we perceive in them that the quantity
of the salts of soda has been diminished in the cases in which the fibrine
-bas been increased. In reading the essay of M. Le Canu on the blood,
we find that in diseases in which the fibrine has been dimmished in quan-
tity, the salts of soda and the albumen had, on the contrary, been remark-
ably augmented.

All these propositions which M. Cshen reproduces, ought to have been
sufficient to establish by reasoning the conclusions which he wished to
deduce from his own researches. He has examined comparatively the
blood in the normal state, and the blood altered either by morbid causes
or voluntarily, with the purpose of experimental inquiry; and he finds
that the blood jn inflammatory diseases is less alkaline than in the normal
state, that in diseases with defibrination it is more alkaline than in the
normal state. He attempted to ascertain the amount of these modifications
of alkaline impregnation, by neutralizing by nieans of tribasic phosphoric
acid the alkaline state of the serum ; and he arrives at the following con-
clusions. ‘

I. 1. In the sound state when the serum is in circulation, the plasma
holds in solution or in suspension the substance which is ultimately to be
distributed into albumen and fibrine.

:. The albumen and fibrine may be artificially transformed into each
other.

3. The fibrine can exist with its proper charactersin presence of a liquid
containing a dilute solution of soda, and at the temperature of 40° Cent. ==
. l1)04 Fahrenheit. It appears, then, to be constantly transformed into al-

umen.

IL. 4. In inflammatory diseases the fibrine of the blood is increased ; the
albumen is diminished. .

b 5. The augmentation of the fibrine is equal to the diminution of the al-
umen.

6. The salts of soda are in smaller proportion in the serum.
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" 7. The addition of a small quantity of a solution of soda sppears to re-
establish the normal proportions.

8. The serum is less alkaline than in the normal state.

9. The increase of the fibrine in inflammatory diseases is owing to the
diminution of the alkaline impregnation of the serum.

I11. 10. In putrid diseases the fibrine is diminished in quantity.

11. The salts of soda are in greater proportion in the serum.

12, The serum is more alkaline than in the sound state.

18. The diminution of the fibrine in putrid diseases is owing to the in-
crease of the alkaline state of the serum.

14. Finally, inflammatory diseases with augmentation of fibrine would
be connected with a diminution in the degree of alkaline impregnation of
the serum ; putrid diseases with diminution of fibrine with sugmentation
in the alkaline condition ; and as it is very easy to modify at will the degree
of the alkaline impregnation of the serum, M. Cahcn specifies the thera-
peutic consequences which result from his researches.

Before exrrening in absolute terms these consequences, he is desirous
to wait until facts more numerous than those wlm\ he has yet been able
to collect, give to his presumptions that sanction which is still wanting to
thein, namely, the sanction of time and experience. .

Abstract of a Lecture on Electro- Biology, delivered at the Royal Insti-
tution, Manchester, on the 26th March 1851. By James Braip,
M.R.C.S,, Edinburgh, C.M.W.8., &c. &e.

- On Wednesday evening the last of the conversazioni for this session took

place at the Royal Institution, Mr Alderman Watkins in the chair, when

Mr Breid read a paper on ‘¢ klectro-biological phenomena, physiologically

and psychologically cousidered.” The audience was large and respectable.

Mr Braid commenced by stating that bis essay comprised the results of
his own experience in the investigation of the reciprocal action upon each
other of mind and matter. His chief object was to give an explanation of
the phenomena lately exhibited in Manchester, Live 1, and surround-
ing towns, in London, by Mr Sione; and in Edinburgh and Glasgow, and
other towns in Scotland, by Dr Darling, on what was termed “ electro-
biology.” Thete exhibitions had excited much interest.

After reading extracts from an article erffitled *“ Experiments in Electro-
biology,” in CAambers’ Journal of Feb. 8, 1851, describing some success-
fal experiments of Dr Darling on a previous sceptic on the subject, Mr
Braid proceeded to notice his own experience. Nine years ago he entered
on the investigation of mesmerism, believing it wholly a system of collusiou
ot illusion ; but be snon discovered a reality in some of the phenomena,
though he differed from the mesmerists as to their canses. His experi-
ments proved that similar phenomena of abnormal eleep, and peculiar con-
dition of mind and body, might be self'induced by fixed gaze on any inani-
mate object, the mental attention being concentrated on the act. This
proved the subjective or personal nature of the influence, and that it did
not arise from a:! maTetic influence passing from the operator into the
patient, as alleged by the mesmerists.

Mr Braid appealed to the result of his experience nine years ago, in
sending numbers of subjects into a state of sleep, by causing them to gase
continuously at inanimate objects. Thus the po‘eney of his method he had
demonstrated on the 8th Deceinber, 1841, before @ Manchester audience
of eight hundred individuals, when fourteen male adults came forward, all
strangers to him, who had never been so tested before. Some were desired
to keep a steady fixed gaze upon the end of a cork bound upon their heads,
#0 as to project from 3.‘: middle of the forehead, each to look at the cork
bound upon his own forehead, and to fix his undivided attention on the act.
Some were desired to fix their sight and thoughts on points of the gas ap-
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paratus in the room. All commenced the process at the same time, ahd
ten of the fourteen went into the sleep, whilst he had never touched any
one of them until after their eyelids closed involuntarily. None of them
were able to open their eyes, some became cataleptic, others were insensible
to the prick of a pin, and one or two forgot all which had occurred. Dur-

. ing these proceedings, three more of the audience sent themselves into the
condition, by fixing their gaze and thoughts upon points of the room, ac-
cording to what he had indicated during his lecture, as sufficient to pro-
duce tge sleep. Mr Braid knew nothing of their acts or intentions until
called upon by their friends to unlock them from their profound sleep, from
which they could not succeed in arousing them.

He was also equally successful in operating upon a number of strangers
together, at a private conversazione given to the profession in London, in
March 1842, sixteen out of cighteen having passed into the sleep, simply
by maintaining a steady fixed gaze, and fixed act of attention, whilst gaz-
ing at the root of a chandelier.  Mr Herbert Mayo tested thewm, and ran
a needle from the back to the palm of the hand of one patient without the
patient evincing the slightest consciousness of pain or remembrance of it
after awaking. Mr Braid appealed to these facts, and many of a similar
character, and to the feats of the Fakirs of India in this respect for the last
2400 years, and then added, * Inasmuch as similar results arise from all
these personal acts, there can be no reason to ‘doubt that the influence is
essentially subjective or personal, and not the transmission of any magnetic
or occult influence passing from the operator into the patient, which the
mesmerists contend for,—and that the subsequent resulits are merely mo-
dified or intensified by others, by suggestions or impressions conveyed to
the subjects through words spoken within their hearing, and other physical
impressions acting on their organs of special sense. The condition (he
farther added) is cssentially one of mental abstraction or concentration of
attention, in which the powers of the mind are engrossed, if not entirely
absorbed, with a single idea or train of thought, and concurrently rendered
unconscious of, or indifferently conscious to, allother ideas or impressions.”

In the condition of mental abstraction, or concentration of attention, thus
produced, the imagination becomes so vivid as to invest with present re-
ality whatever idea arises sEon neously to the mind, or is suggested to it
by some person on whom the slibject’s attention has been specially fixed.
The oftener these phenomena are excited the more easily may they be re-
produced, through the laws of association and habit; and some patients
may at length become so impreseible as to be liable to lapse into the con-
dition entirely through the torce of imagination and fixed helief that some
process is throwing them into the state, though no such be in operation.
This he regarded as a great source of fallaicy with those who assert that
they possess the power of influencing patients at a distance through mere
volition or secret passes.

Mr Braid observed, “ It is an undoubted fact, that there is great differ-
ence in the susceptibility to the mesmeric impression, somne becoming
rapidly and intensely affected, others slowly and feebly so. This want of
uniformity in the results has been seized upon by sceptics, as a warranty
for their suspecting the whole phenomena manifested to be a tissue of
collusion or illusion ; whereas, when viewed in the light in which I ad-
vocate the science, as the result of a subjective or personal influence, we
ought naturally to expect as greut difference in the results as there are
differences in the mental and physical constitutions of the patients sub-
Jjected to the processes. Upon this principle, therefore, I contend that the
variety manifested by different individuals is the strongest proof of the
genuineness of the phenomena.”

Mr Braid then explained, that in some patients who went into a deep
state of the sleep, * the imagination seeins to assume a supremacy over
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the reason, will, and natural functions of the organs of epecial sense, and
the concentrated state of mind enables them reuadily to be imposed upon,
and induced to act out their dreams excited by suggestions, precisely in the
manner referred to by Dr Abercrombie, in the case of tﬁe officer, who
could be made to talk in his sleep, and be convinced of anythiug by his
fellow-officers, or even led to act out the most foolish suggestions of his
companions. The sense in action may, through suggestion, be rendered
ivordinately active, or its natural function may be temporarily suspended
by mental impressions strongly imprinted on the minds of the subjects by
repeated and appropriate suggestions. In short, in this condition, the-
mwind seems aeady to accept as truth, the first suggestion, and, from its
abstractive tendency, becomes some absorbed with that, as to be dead, or
comparatively indifferent to all else, during the dominance of that idea or
train of thought ;—a state similar to what is witnessed in individoals noted
for absence ot mind.” He then went on to c¢xplain that some individuals
manifest this condition of mind even before they close their eyelids or fall,
into the state of sleep, and that these subjects had long been known in this
country to exhibit the * vigilant or waking phenomena ” now brought for-
ward by Mr Stone and Dr Darling as something new under the name of"
electro-biology.”

Mr Stone caused his patients to gage continuously on a zine disc, with-
a spot of copper in the centre, held in the hand for ten or fifteen minutes,
silence being enjoined, and the patients to keep their mind fixed on the.
act during that period. Those who showed no symptoms of being affected
at the expiration of that period were desired to retire, as not being suitable
subjects for manifesting the phenomena. ‘The mode of operating with
susceptible subjects was'this—the lecturer desired the subject to close his
eyes, and then said aloud to him, *“ Now you cannot open your eyes,” or
desired him to sit down, and then predicted he would not be able to rise
trom his chair ; or to stand up, and then audibly predicted that he would
be unable to sit down ; or gave him a glass ot water, and then suggested
alond that it was wine, beer, spirits, vinegar, milk, coffee, tea, and so on
in succession, when the patient would bccome influenced and deluded, ac-
carding to the suggessions of the operator, until some audible, or visible,
or tangible signal trom the fascinator broke the spell.  Mr Braid said that
startling as these alleged pretensions might seem, nevertheless he knew,
from ample experience that these and many other equally extraordinary
phenomena could be produced in some individuals, without the slightest
collusion or intended fraud on the part of such subjects ; but he contended
that they were to be accounted for, not as the result ot any electric influ-
ence, but as examples of the power of imagination, easy credulity, and
fixed mental attention, over a certain class of subjects. Mr Braid proved,
by quotations from his work, on * The Power of the mind over the body,”
published in 1846, that he had fully investigated this subject at that period,
and proved the existence of this law of the reciprocal action and reaction
of the mind and body upon each other, to his entire satisfuction; and his
experiments had moreover proved, that wherever the mind is strongly and
continuously directed, it changes the sensation and circulation in the part
s0 regarded, and the more so according to the faith of the patient and vivid-
ness of his imagination, and belief in what is to happen. ‘I'his he con-
sidered was the grand source of fallacy regarding Baron Reichenbach’s
alleged * new imponderable,” orodyle force. The only test of this alleged
force was admitted to be the human nerve, but, inasmuch as the mind of
the patient inust always constitute an element in the test of the results re-
alised, he (Mr Braid) could not consider it a satisfactory test, because the
influence of the mind alone was sufficient, in sucn patients, to produce
the resulis attributed to this alleged new force.

Mr Braid then called uttention to the fuct that the process of theso
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Americans is mercly a variety of his old process for inducing what he called
the hypnotic or mesmeric state ; he remarked that the copper and zine
were *“ merely visible and tangible objects for aiding the patients in fixing
their attention, and inducing that state of mental abstraction which is the
real origin and essence of all that follows. I know from expericnee,” he
added, “ that any other objcct would be equally eflicient, provided the
patients were impressed with thut conviction, The auricular or audible
suggestion-and other imnpressions resorted to by thesé experimentalists (for
they speak aloud within the hearing of the puticnt, the idea or act which
they wish and intend to be manifested, or give some visible signal or tun-
gible impression to excite ideas and actions in their subjects), are merely
modes of influencing the minds of their patients, and of reflecting the habit
of concentrated attention, superinduced by the first process, from one idea
or purpose, and fixing it on another ; and the expression, by the experi-
mentalist, of ¢ all right,” or a nod of his head, or other maneurre, for dis-
sipating the existing delusion, are merely different modes of breaking down
the previously existing ideas,—just as a tap upon the shoulder will restore
to consciousness of all around the individual who was so rapt in mental
contemplation as to have passed his friend witheut recognition, or been
insensible to what was being said or done in hia presence previously. Now,
the repetition of these audible, visible, and tungible suggestions being re-
quisite to insure the results, is u clear proof that the influence is psychical
or mental in its nature, and that it is not a physical or electric influence,
as the electro-biologists allege. For, if electric, there ought to be no more
need for their auricular suggestions and manceuvres to produce the results
on the patients, than there would be for such to insnre the one side of a
Leyden jur being eharged negatively with electricity when the other is
being charged positively, or for the attendant to speak aloud to the electrie
telegraph the message which he wishes it to convey. The few occasional
examples adduced by them, in which they allcge that they can convey their
behests to subjects silently and unseen, through pure sympathy, and the
power of their will, I consider inadequate to sustain their hypothesis. At
best they are but exceptional cases ; and when I have had opportunities of
testing such patients 1 have soon been able to demonstrate the source of
fallacy which had misled the operators.”

Mr Braid further added, ““ It is a well-established physiological fact,
that the moment the trunk of a nerve is divided, all sense and voluntary
motion is abolished in parts supplied by such nerve beyond the point of
section. Now, are we to believe that it could be possible that such a degree
of sympathy could exist between different individuals us to enable one, by
the exercise of his volition, or other silent and unsecn manceuvres, to force
his own nervo-vital influence beyond his own organism, so as to control the
acts of the other at a distance, even when miles apart, when he could not
propel it a fiaction of a line beyond the section of the nerve in his own
limb (the divided ends of the nerve being in close apposition), so as to pro-
duce a voluntary movement ot his own member ?” )

After quoting at length a series of ex?erimems given in his work on
¢ TLe Power of the Mind over the body,” published by Mr b. in 1846,
experiments in every respect similar to those of the clectro.biologists, and
performed on individuals whose character placed the facts ubove suspicion
of complicity or trick in the manifestations referred to, Mr Braid made the
following quotations fron: the above work.

“ Not only may paticuts in the waking state be made to believe that
tijey see various forins and colours, und perceive variable sensible impres-
sions, and irresistible powers, drawing, repelling, or paralysing them, from
a strong mental impression, changing the physical action of the organ or
part usually engaged in the normal manifestation of such functions, but 1
have, moreover, ascertained that the same influertce may be realised in
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respect to sound, smell, taste, heat, and cold, in some excitable subjects
when wide awake, without any actual objects ; and merely by acking what
tune, odour, animal, or substance the subject now perceived, the ideas thus
suggested were frequently totally diffcrent from those in my own mind at
the time.” And again: “ The true cause of these phenomena is not a
physical influence from without, but a mental delusion from within, which
paralyses their rcason and independent volition, so that, for the time being,
they are mere puppets in the hands of another person, by whom they are
irresistibly controlled, so that they can only ece or hear, or taste or feel, or
act in accordance with his will and direction. They have their whole at-
tention fixed upon what may be said or signified by this alleged superior
power, and consequently perceive impressions through the excited state of
the organs of sense, calletﬁnto operation, which they could not perceive in
their ordinary condition. It may have been interesting enough to have
demonstrated that the human mind could be so subjugated and controlled,
but 1 do not consider that the continual repetition of such expcriments, in
the waking cundition, is at all proper, or free from the danger of throwing
the faculties of the minds of such patients into a morbid condition.” Mr
Braid added, ¢ The processes, however, when prudently and skilfully con-
ducted, are perfectly harmless, and are moreover, capable of being turned
to the happiest results in the relief and cure of severul affections, which are
most intractable or ultogether incurable by the ordinary modes of treat-
ment, by the exhibition of medicines. By the former mode, we can excite
or depress the state of sensation and circulation, locally or generally, and
consequently the functions of any organ or part in a most remarkable de-
gree, according to the mode of procedure, and the mental suggestion re-
sorted to in each individual case, so that in this way roorbid delusions may
not only be excited but cured in many instances, not only as regards the-
faculties of the mind, but also as regards the functions of the body. What-
ever function can be paralysed or perverted by a given mode of procedure,
and suggestion, and manipulation, may be invigorated and corrected by an

. opposite mode of management. This may be still more remarkably verified
in patients who pass into the sleep.”

t was for the public to judge whose theory of the phenomena was cor-
rect, his own mental and suggestive theory, or their clectric theory. The
repetition of audible, visible, and tangible impressions being requisite to
insure the results, was a clear proof that the influence was psychical or
mental in its nature.

Mr Braid then made the following remarks:—*“ I am as well aware as
any sceptic can be that many of the phenomena manifested by such sub-
jects, both when asleep and in the waking condition, are capable of being
feigned. Indeed, I set about the experimental investigation of the subjcct
with the full conviction that there was imposture, and with the determi-
nation, moreover, if ‘poasible, te discover and expose the trick. With such
evidence as presented itself before me, however, of the genuineness of the
pbenomena, as exhibited in parties known to me to be possessed of the
strictest probity, honour, and Christian principle, it became impossible for
me, with a proper regard for candour and honour, to persist longer in a
course of Jogmatic scepticism. I therefore confesced that my former notions
had been erroneous, and set about the further investigation of the subject,
with the honest desire to arrive at truth. It is important to remark, how-
ever, that these waking phenomena prove that a strongly fixed idea of de-
termined scepticism may so possess the mind of an inquirer, as to render
bim a totally unfit person to be a valid witness in what are matters of
plain fuct and observation to those who are not so enslaved by prejudice.
His imagination and fixed conceit may be so powerful and engrossing that,
unconsciously, he is forced to interpret the ideas of his own mind as the
facts, instead of what is actually presented before him. This view of the
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subject throws an important light upon the naturc and value of evidenee,
in cases where parties point blank contradict each other, when describing
occurrences of which they have both been eye-witnesses. A strong mental
imdpression or prejudice may have deceived one or more witnesses, without
the slightest intention to misrepresent facts.

The writer of an article in Chambers’ Edinburgh Journal for the 8th of
last month, Mr Braid allowed, to a certain extent, had hit upon a true
solution of the cause of the waking phenomena, viz., that it was a play
upon the will of the patient, and the influence of sympathy and imitation
upon certain individuals. ‘“ This theory,” he said, ‘ readily accounts for
all the phenoniena in which muscular motion is concerned, but it does not
at all account for a much larger and more surprising class of phenomena,
viz. :—suspending, increasing, or perverting impressions addressed to any
or all of the organs of special sense. These results are to be accounted for
only by an appeal to the power of an over-excited and vivid imagination
and fixed idea changing physical action. Those who suppose that the
power of the imagination, and sustained mental attention, directed to any
E"t of the body, is a mere mental condition, without being accompanied

y any change in the physical organism, labour under a grave mistake.
Sustained mental attention, directed to any part, changes both the sensa-
tion and circulation of the part so regarded ; and in a more marked degree,
according to the imagination and belief of the paticnt. From this cause
the most grave and fatal diseases may be engendered ; and by withdrawing
the attention and fixing the train of thought on some new object or pur-
suit, relief and cure may be effected in cases which would utterly fail
without such management of the mind.”

The lecturer then gave the following explanation :—* Voluntary motion
arises from a mandate of the will giving a special direction to the nervo-
vital influence, s0 as to excite into action the class of muscles which na-
turally produce such motion, whilst their antagonists remain passive. In
these electro-biological experiments, however, the suggestion of the operator
excites a greater flow of nervous force into the class of muscles which pro-
duce the action suggested, than the patient is able to throw into the oppo-
site class. Both classes of muscles, therefore, are called strongly into action.
But the suggested idea being the stronger, there is no efficient voluntary
motion, notwithstanding a great amount of nervous influence may be
expended by the patient, as evineed by his rapid exhaustion. Thus, he
lately led a patient to suppose that a walking stick was so heavy that he
could not support its weight; and, after struggling some time with mis-
directed muscular efforts, he fell on the floor, quite exhausted by lis
efforts to support the imaginary load. Most people must have experienced
a similar feeling and result from an attack of nightmare during common
sleep. The struggle and exhaustion in both cases are analogous. On the
other hand, if the suggested idea and strongly fixed belief go along with
the will of the patient, his volition may theregy be so much intensified as
to enable him to lift a weight which he would be quite incapable of doing
in his ordinary state. The history of cases of panic in the army from slight
causes, and deeds of daring, and achievements almost superhuman during
fits of enthusiasm, are examples in point, on a Jarge scale.”” Neither a play
upon the will, nor sympathy, nor imitation, can account for patients feeling
insufferable heat or cold, or for having the organs of sense paralysed or
perverted by an audible suggestion ; but a strongly-fixed idea and vivid
imsgination are quite adequate to produce such results as witnessed in
monomania, delirium tremens, intoxication, narcotism from opium, the
bachisch or bangue of the East, and of other drugs, as well ae in various
morbid conditions. ‘“ In all these states,” he added, * it is a well ascer-
tained fact, that ideas may become so vivid as to assume all the force of
reality; and that whilst the individual ro affected retains a certain amount
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of consciousness of all around, still he cannot emancipate himself from the
erroneous impression, or that he may be #o engrossad with the one idea as
to be dead or indifferent for the nonce to all other impressions.”

Mr Braid then gave his views of the so-called mesmeric passes, whether
by contact or non-contaet. ‘The mesmerists allege that the effects arise
from sgme occult or magnetic influence,—the odyle force of Baron Reichen.
bach,—affecting the.part in a particular manner. He attributed it to the
mental power in the patient to change the physical action of the part to
which his mind is continuously directed by a sensible impression or audible
suggestion from another person, or by an effort of the patient’s will, espe-
cially if donein the beliet of some change being about to happen. One
of the most puszling claeses of phenomena was that, exhibiting reverse
results, apparently arising from the same sensible impressions—as the
mesmerising and demesmerising passes, But he found that, on first going
ino the sleep, patients had sufficient mobility to be affected by certain
impressions, and would approach to or recede from them, according as they
were agreeable or the reverse in quality or intensity. Thus by titillating
the skin, or agitating the air over it, the adjacent muscles are called into
play; so as to bend the hand and raise the arm ; and by similarly stimulating
the opposite class of muacles, tbe hand and fingers become extended, and
the arm falls. He subsequently ascertained, that a class of muscles thus
called into action and allowed to remain a short time in one position, a
repetition of the impression on the same points which had produced the
action, would now reduce it. At length he discovered the solution of the
apparent mystery. The movements being iustinctive or sutomatic, the
impression merely gives a tendency to indication ; the direction and cha-
racter of the motion being the most natural motion under the circum-
stances. Thus, if a muscle is passive, it will become active, and vice versa,
from the same exciting cause. If an impression be made on the hand or
arm, on the patient’s lap, as it cannot descend it will rise and become
rigid : but, after remaining awhile in that condition, a like impression
will induce the most natural motion,—in this instance to descend. If an
obatacle be interposed to prevent its rising or descending, and the impres-
sion be repeated, it will move laterally. This mode of exciting action by
rensible impressions may be confined to individual muscles or classes of
museles, and thus the muscles of expression may be so acted upon as to
waken any passion or emotion in the mind,—a mere inversion of the
sequence which ordinarily obtains between mental emotion and the phy-
sical manifestations of such emotion. ‘“ That there is nothing occult or
specific in the pass with the hand is manifest from this, that a similar
agitation of the air by the blaet from a pair of bellows will produce precisely
similar results as the like current of air from the wafting of the human
hand, as I have proved to the entire satisfaction of hundreds of intelligent
individuals.” But if with each touch, or agitation of the air, the operator
aloud declares what should happen, this lugﬁestion may be so strong as to
cause the predicted manifestation to be realized, instead of the natural
result. Thus we may have manifested an artificial as well as a natural set
of phenomena, according to the mode and intention of the operator. Then

@ some subjects, during the sleep, see through their partially closed eyelids,
and thus catch the suggestion of even a fixed gaze by the operator on a leg
or arm; and, imagining a movement of such limb is desired, their docility
will obey the suggestion. In like manner, the remarkable tendency to
sympathy and imitation in such patients, will induce them to observe and
imitate every physical act of the operator. If a screen be interposed be.
tween them, the patients will rely on hearing instead of eight, and be on
occasionally correct in their imitation of physical acts. Al these pheno-
mena may be realized without the patient intending deception on others,
or having any remembrance of the facts, on coming out of the sleep.
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Mr Braid then remarked that “ he had never seen any phenomena, dur-
ing either the hypnotic or mesmeric sleep, or during the state for mani-
festing the vigilant phenomena, which were not in accordance with gene-
rally-admitted physiological and psychological principles.” The senses and
mental powers may be torpified or quickened in a remarkable degree, but
he had never seen the clairvoyance which would ensble patients to read
through decidedly opaque bodies, und some other of what have been called
by mesmerists the higher phenomens.  He, however, referred to apparently
very astonishing feats which had occurred in some of his patients in imi-
tating words and music of which they were previously quite ignorant, also
of the exalted power of smell, and of the muscular sense which enables
them to write and draw with some neatness without the use of their eyes ;
quickened hearing and exaltation of some of the mental powers, as was
manifested by second-sight men in the Highlands of Scotland, and then
added, ‘‘ several important inferences may be drawn from what has been
adduced regarding tlle power of the imagination, belief and fixed act of at-
tention in changing and controlling physical action, and of the state of the
body thus superinduced reacting on the mind. It not only enables us to
comprehend, upon scientific principles, the cause and cure of many diseases,
where there has been no specific and adequate external physical agency to
account for the results, but it also explains many phenomena which usedl
to be attributed to demonology, witchcraft, ghost-seeing, being spell-bound,
the power of the obi women who could cause their credulous victims to
wither and die under their assumed malign power and nalediction, the
power of charms, spells, and amulets, of Perkins’s metallic tractors, the
efficacy of galvanic rings, bread pills, and such-like. It also explains the
alleged clairvoyance of the Egyptian boys, after looking steadfastly at an
inky globule helit in the hands, narratives of which have been published
by Lord Prudhoe and Mr Lane; the revelations of Kelly, recorded daily
for Dr Dee, who was warden of Manchester during the reign of Queen
Elizabeth, and which were alleged to be revealed to him by a spirit whilst
gazing inte Dr Dee's celebrated show-stone ; the fortune-tellers, who ex-
ercise a similar mode of looking into futurity by gazing into an unground
glass egg, and the late revelations of the same sort published by Zadkiel in
his almanac for this year, as the revelations of the angel in Ludy Blessing-
ton’s magic crystal, all come under the same category ;—mecrely the figments
of fancy, excited by questions or otherwise, set Cowi as visions seen aud
answers audibly uttered, or written in visible characters before them, by
the said alleged spirits. We also thus acquire this salutary lesson, that in
order to have a henlth{ state of mind and body, it is requisite that all our
faculties should be duly cultivated, and that the attention should nat be
devoted too long and exclusively to any one object or pursuit, as the latter
course has a tendency to engender a morbid state of mind as well as of body.
Hence the advantage of relaxation and amusements of various kinds, so
long as they are pursued in reason and with moderation. We are also
taught this important fact, that dogmatic scepticisin, or prejudice, not only
beclouds the reason, but also destroys or perverts the perceptive faculties.
This truth seems to have been clearly perceived by Dugald Stewart when
he penned the following notable paragraph :—¢ Unlimited scepticism ig®
equally the child of imbecility as implicit credulity.” Mr Braid concluded,
—*¢ My experiments have proved that the ordinary phenomena of mesme-
rism may be realized through the subjective or personal mental and physi-
cal acts of the patient alone, whereas the proximity, acts, or influence of a
second party would be indispensably requisite for their production, if the
theory of the mesmerists were true; moreover, my experiments have proved
that audible, visible, or tangible suggestions of another person whom the
subject believes to possess such power over him, is regnisite for the pro-
duction of the waking phenomena, whereas no audible, visible; or tangible



Electro-Biolugy. 247

suggestions from a second party ought to be required to produce these phe-
nomena, if the theory ot the electro-biologists were true. There is, there-
fore, both positive and negative proof in favour of my mental suggestive
theory, and in opposition to the muguetic, occult, or electric theories of the
wiesmerists and electro-biologists. My theory, moreover, has this addi-
tional recommendation, that it is level toour comprehension, and adequate
to uccount for all which is demonstrably true, without offering any violence
to reason and common sense, or being at variance with generally admitted
physiological and psychological principles. Under these circumstances,
therefore, I trust that you will consider me entitled to your verdict in fa-
vour of my mental theory.”

M. Caplin opened the conversation by speaking of what he conceived
Mr Alfred Since had proved in his work on electro-biology, and detailing
some experiments he had himself made on a little boy, who was then in
the room, with their results. The boy had been afflicted with paralysis
of one limb since he was sixteen months old ; he (M. Caplin) had brought
bim completely under his control as a subject of electro-biology, and with
the happiest results ; he was fast acquiring strength, and the paralysis was
giving way. He did not believe that the effect produced by the placing of
coins in the hand was at all galvanic, but that the heating of the coins
produced an clectrical disturbance, indicated by certain palpitations of the
inuscles, as the disturbance went on from the head to the extremitics.
He offered that the boy should be operfated upon in the presence of the
audience, but it was against the rules of the institution.—Mr Braid, in re-
ply, said that Mr Smee’s theory was so fanciful, and subjected him to such
severe criticism, that he sought to shelter himself by taking legal proceed-
ings against those who analysed his views. He conceived that therc was
no need of any outward manipulation, or means of fixation ; for people
could throw themselves into a condition of mental concentration ; and as
to the movement of the hand, it was merely the effect ot' concentrated
inental attention directed to any part of the body. He had proved this
by experiments on four gentlemen (two of whom were then in the room),
when experimenting on Baron Reichenbach’s ¢ new imponderable.”
They were seated, each with his arm on the table, and they were requested
to maintain a steady fixed gaze each on his on hand and watch the result.
He knew that of the four senses of the hand,—heat, cold, common sensa-
tion, and muscular sense,—that most prominent in the individual would be
brought out, provided he had no consciousness of what was to be expected.

After a time one felt a cold sensation stealing over his hand, another
felt a pricking sensation, as if sustaining galvanic shocks, the hand of an-
other was hot, and the fourth becane catuleptic, and the hand and arm
were fixed to the table. Now, this was the power of the mind in the in-
dividual directed in each case. He did not doubt the value of the con-
centration of mental power as a remedial agent in the case of paralysis, if
there was not organic disease. A woman that very day, labouring under
paralysis, he had relicved in the course of ten minutes, and enabled her
to raise an arm which she could not previously move. As we can suspend
the power of muscle, so can we increase or intensify it, by a suggestion.
There were instances of parties having wrenched iron bars fromm windows
under great inental excitcment ; and during the fire in Market-Strcet, o
friend of his rushed into his room, tore out an iron safe contuining his
books, and dragged it out of the office, a tusk which it would have been
impossible for him to effict, except under intense mental concentration and
excitement.  As to the agency of clectricity, therc was no thought with.
vut a change of the cerebral matter, und no change in that without a
certain disturbance of the electrical influence ; but in that case the thought
was the cause of the disturbance, and not the electricity the cause of the
thought.
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Mr Catlow said they bad omitted to propose a vote of thanks to Mr
Braid for his paper, and perhaps such a tnotion would come well from
himvelf. He congratulated Mr Breid on having come round to a com-
mon sense view, well adapted to a popular audience. Mr Braid started
originally with the theory that fixed gazing at some object, until the
muscles of the eye were strained, was an absolute necessity in the produc-
tion of these phenomena, and said nothing about the mind.#*

Dr Hodgson thought Mr Braid was not to be disparaged for havin
changed his views after nine years of study; he was rather to be praisei
for his candour. He conceived that Mr Braid's explanation of electro~
biological phenomena was satisfactory. Mr Stone might have the power
of producing certain phenomena by silent volitions of will, but he did not
do so0 in publicy nor, indeed, could he well do so. He (Dr Hedgson)could
not, however, go so far as Mr Braid in respect to mesmerism. His theory
would not account for many apparently well-authenticated phenomena.

Mr Prentice said a few words respecting an exhibition he saw at Mr
Braid’s house, at which a factory girl very closely imitated a lady who sang
difficult music in several languages, so closely that the tones of voiee of the
two coukl scarcely be distinguishied,—He believed the clairvoyant cases
were wonderful guesses arising out of su ions. The Chairman con-
firmed Mr Prentices remarks, from what he hi ersonally witnessed at
Mr Braid’s, by the above patient imitating accura words and music
unknown to her.

Dr Shelton Mackenzie also said a few words as to Lis personal experi-
ence in thie matter, confirmatory of Mr Braid’s power of ‘suggestion, az
witnessed by him in the case of a boy, and also on his own_person.—
The vote of thanks was passed and the 1meeting broke up.

OBSTETRICS.
Cases of Cesarean Section.
1. Caesarean Section. By Thomas Rabrorp, M.D., F.R.C.P., Kdinbu

&e., &ec., &e.—( Unsuccessful. )

On Tuesday evening, February 21, 1841, Mr Dunn, surgeon, of Mdu-
chester, and Mr Goolden of Stockport, called upon me to request
opinion on the case of Mary Forrest, who resided at Stockport. = She w
the patient of the latter named gentleman, from whom I learned the fol-
lowing particulars.

He had visited her at 1 o’clock r.m., the day before (Monday). Shew
at the full period of gestation, and had violent and regular pains in th
hack. Mr Goolden 1nade a vaginal examination, and found the pelvis very'
much distorted ; he thought she could not be delivered unless by th
Cemsareau section. A grain of opium was ordered to be taken every two o
three hours, until the pains abated, which happened after six doses had bee
taken. When Mr Goolden visited her on Tuesday morning he found he;
nearly free from pain. Her bowels being constipated, some pills, com
of aloes and calomel, were prescribed. He again examined her per vaginam,
and concluded that her delivery was impossible, except by the means
already stated. He further said on the evening of this day ( Tuesday), x
when at my house, that she was now entirely free from pain, and on in-
quiry said be did not think that labour had commenced. The object of
his coming to Manchester was to request me to visit the patient the follow- \
ing day, and examine the pelvis, so that clear and definite views might be
had, and what course should be adopted when labour came on. \

|

® 1n his first lecture, on the 27th December 1841, Mr Braid referred to the
statc of the mind, respiration and circulation induced by the fixed gaze: and on
the 8th December 1841, when the fourteen patients were tried for the first time,
they were « directed to preserve a steady gaze, and as far as possible, to abstract
therr minds from everything going on around them.—Vide Manchester Courier and
Guardian of Nov. and Dec. 1841,
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‘On Wednesday I accompanied Mr Dunn to Stockport. We found
Mary Forest in bed, and so helpless as to be unable to turn herself. Her
counteuance was short and inexpressive ; her lips thick ; her eyes bluet
on the cornea of the right eye there was a considerable opacity, the result
of an injury from having been struct by a shuttle. She had been employ-
ed a8 a power-loom weaver in a cotton factory. Her age was 38 years.
This was her third pregnancy, though an unmarried woman. Her first
labour, which was natural, happened nineteen years since, and the child
was a boy. About eighteen months before her present labour she became
pregnant a second time, and aborted at the end of two months. She bad
suffered during the last flve or six years violent rheumatic pains, bnt other-
wise her health had been good until within the last few months. Her
stature had become considerably less, and her legs and thighs were very
edematous. She eaid she felt the movements of the infant, which on first
placing iny hand on the abdomen, T thought I perceived ; but keeping it
steadily applied, I soon found that it was only slight contraction of the
uterus. 'I‘Ke stethoscope was used, but gave us no evidence of its being
alive. The abdowninal parietes were extremely thin, and felt very flabby
The uterus projected very much forward, and lay over the symphysis pubis
to such a degree, that when the patient was placed in a sitting position in
bed its anterior eurface rested on her thighs. Her breech was gibious, and
her thighs approximated considerably more than natural. The discharge
frow the vagina was of a dark colour, and had a putrid smell. Her consti-
tutional condition was very bad; pulse 140 ; tongue furred ; great thirst;
continual vomiting ; great ubdominal tenderness and tension ; bowels not
moved for two days.

By a vaginal examination the pelvis was found to be considerably distor-
ted, the outlet was so much diminished as to render it dificult to pass the
hand, in order to ascertain as precisely as possible the measurement of its
several parts. The arch of the pubes was nearly destroyed by the near ap-
proximation of the rami of the ischia and pubes, there being only a narrow
stit which just admitted the point of the finger. Between the tuberosities
of the ischia I could barely place three fingers. The coccyx was consider-
ably incurveted upwards and forwards. The brin wes tripartite in figure,
or composed of three divisions. ‘I'his altered shape was produeed by the
upper portion of the sacrum, and the last lumbar vertebre standing so very
much forewards and downwards, inclining a little more to the right side,
and by the body of the ossa pubis and ischii being forced backwards and
inwards, and the rami and symphysis pubis jutiing forewards. On the
sight side I could just place the point of the index finger, and on the left I
could pass two fingers, one lying partially over the other, Neither the
presentation of the child or the os u’eri could be felt.

Although my attendance was specially requested to explore the pelvis in
anticipation of labour, and conclude on the measures which must be adopt-
ed when it supervened, we were cotpelled now to decide on her delivery,
as she was, and had been, in labour since Monday, when the membranes
10ust have raptured, as I ascertained she had a dribbling watery discharge
afterwards. e unanimously agreed that she could only be delivered by
the Cmsarean section. Whe we apprized the patient of our decision, she
readily consented to submit to any plan we considered necessary. An enema
was administered, but it did not act. The catheter was passed, and about
an ounce of urine withdrawn ; afterwards I placed the hand on the abdo-
men, and found still a fluctuating tumour, which induced me to pass &
longer catheter, and by a careful manipulation it was carried higher, and
succeeded in further removing a considerable quantity of urine.

In the first place, we arranged the duty which each gentleman had to

erforin. Mr Cheetham and Mr Pigott joined us to witness the operation,
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T commenced by making the incision a little above the umbilicus on th®
left side of the linea alba, and extended it downwards towards the pubes,
so as to be about six inches in length. In consequence of the very attenu-
ated state of the abdominal parietes the utcrus was at once exposed, and
its tissue partially cut. It was necessary to raise the deflected uterus up-
wards before the external incision was made. About a pint of water, with
a large portion of intestine escaped. ‘This portion of bowel, which had
been dangerously exposed to be wounded, being effectively drawn aside by
Mr Dunn, I ful{y divided the uterus in the line of the wound first made
into it. The placenta was now exposed, the greater part of which lay more
towards the right side of the incision, and maintained its adherence, whilst
that on the left (the smaller division) was separated by the contraction of
the uterus. Mr Dunn immediately passed his right hand in search for the
feet of the infant, and his left along the body to guard its neck from bein
spasmodically seized during its abstruction (a caution given to him by meg
having in a previous case met this disaster. Having gained firm hold of
the feet of the infant, he very cautious){] and expiditiously drew the body
forth, until the neck came to pass, which was then firmly grasped by the
uterus, and the head thereby detained. The womb had an appearance as
if it was indented, and strongly reminded us of its condition iu hour-glass
contraction. The difficulty at last overcome, the infant (dead and partially
putrid) was completely removed. The adherent portion of placenta was
detatched, and wholly extracted. Not more than a few onnces of blood
were lost. The intestines were much distended with air, and were difficult
to keep in position during the operation, aryl could not be replaced or re-
tained after it until the wound was contracted by sutures. Their peritoneal
coat was highly inflimed. ‘The edges of the wound were brought together
by interrupted sutures, and maintained by straps of adhesive plaster, and
supported by a bandage placed round the patient. She bore the operation
with great fortitude, and indeed scarcely imade a complaint during its per-
formance. Afterwards she said she had not suffered so much pain as she
had felt from some of the unavailing parturient pains. She now expressed
herself as being very comfortable. .

Nine o’clock p.m.—Considerably worse ; pulse 140 ; tongue furred ; great
thirst; vomits continually ; surfuace cool ; countenance anxious; great ten-
derness of the belly; clyster not returncd; had no sleep; alittle urine

assed.
P Ordered to take one grain of Acetate of Morphia.

Thursday 28d.—Two o’clock a.m.—Mr Goolden visited her ; pulse 160;
vomiting nnabated ; matter rejected of a dark colour ; skin rather warmer ;
breathing quick ; belly very tender; had no sleep ; bowels still constipated.

Ordered one grain of Acctate of Morphia.

Nine o'cloca A.u.—Mr Goolden and Mr Cheetham reported that she con-
tinued to vomit thesame fluid ; skin warmer ; pulse less frequent and coun-
tenance less anxious ; bowels moved ; passed urine ; lochial discharge ; ab-
domen tense and sore.

To take one grain of Acetate of Morphia and saline effervescing mixture.

Half-past one o’clock p.m.—Mr Goolden was urgently summoned ; it
was stated she was dying; he found her very drowsy or lethargic; had
great difficulty to rouse her; pulse 140 ; countenance flushed and rather
bluish in colour; no vomiting ; abdomen distended.

‘fwo o'clock p.M.—Present—Dr Radford, Mr Goolden, Mr Dunn, and
Mr Pigott. She still continues very drowsy; pulse 140 and very tremulous ;
skin hedewed with a cold prespiration ; her countenance is sunken, and her
cheeks are of a purplish colour; her hreathing very hurried, with mucous
rale ; does not vomit; belly tympanitic; bowels uot moved.

Ordered an cnema with Sp. Tercbinth., &ec.



