
dergoing the initial McMurdo acclimation (taught
to eat medicated fish from the hand, etc.) they
courted, built nests, copulated, and layed over 50
eggs. The emperor penguins were nomads col-
lected from the ice edge.

On 23 and 24 November, the birds were flown
from McMurdo Station to San Diego, California,
via Christchurch, New Zealand, and Honolulu, in
a Military Airlift Command C-141 whose interior
was kept at minus 4°C. Human passengers wore
their antarctic clothing throughout the flight, which
was accomplished without incident. On the pen-
guins' arrival at San Diego, USDA veterinarians
swabbed the birds and put them in quarantine.

At first, maintaining the birds in quarantine re-
quired 24-hour-a-day attention. Husbandry was
difficult owing to the restrictions. By the end of
the second week, the birds were responding well.
Tragically, during the night of 16 December fire of
unknown origin destroyed the quarantine building.
Within 10 minutes, the facility was a total loss. The
entire group of penguins succumbed to smoke in-
halation. The 24-hour-a-day regime had just been
concluded owing to the excellent response of the
birds, thus averting possible loss of human life.

While the death of the penguins terminated a
long-term research program, important biological
material was salvaged and made available to para-
sitologists, anatomists, and physiologists. Some
specimens were given to museums and universities.

This project was partially supported by National
Science Foundation grant BMS 73-00706 to Scripps
Institution of Oceanography.

Table 1. Neutrophil function assay: nitroblue tetrazolium
reduction.

NBT "POSITIVE" NEUTROPHILS
Austral	 Preisolation Postisolation	"P' value
winter	Subjects	(percent)	(percent)	(t test)

1972	22	-	2.9	-
1973	11	6.3	3.7	<.005
1974	10	7.9	5.5	<.005
1975	13	7.6	5.1	<.005
1976	10	7.5	(pending)	-

Mean	7.3	4.3

served as station physician during the 1975 austral
winter. His patients also were our research subjects.

Studies of human white blood cells were per-
formed during the 1975 winter in addition to speci-
men collections for later analysis at Stateside
laboratories. Leukocyte studies included neutro-
phil function assay utilizing the nitroblue tetrazo-
hum (NBT) reduction test, which began at the start
of the 1972-1973 South Pole field season. Current
results are tabulated with those of prior years in
table 1. These data show that the percent of neutro-
phils reducing NBT declines significantly during
winter isolation at the station. Other neutrophil
function tests included testing of phagocytosis and
destruction of several microorganisms (staphylo-
coccus, streptococcus, monilia, etc.). No postisola-
tion values are yet available for tests with these
organisms.

Other leukocyte tests were performed on lym-

Table 2. Lymphocyte transformation.

Human immune responses
during bioisolation

HAROLD G. MUCHMORE
Department of Medicine

University of Oklahoma Health Sciences Center
Oklahoma City, Oklahoma 73190

Opening of the new Amundsen-Scott South Pole
Station in January 1975 provided, for first time, a
field research laboratory for this project. Michael
G. Hummer, M.D., was the first scientist to winter
at the station in support of this project, and he also

MEAN STIMULATION INDEX* (SI)
MitogenlAntigen	Rhino Rhino

Subject	PHA PWM ET TT CAN 16 XS-200

Winter 1975	62	16	8.3 5.0	3.3	6.0	4.9
Postisolation

(15 subjects)
Winter 1976	76	42	13	5.0	2.8	3.3	3.4
Preisolation

(14 subjects)

*SI = counts per minute of mitogenlantigen lymphocyte sus-
pension, over counts per minute of control lymphocyte suspen-
sion. PHA, phytohemagglutinin; PWM, pokeweed mitogen; ET,
endotoxin; IT, tetanus toxoid; CAN, candida albicans; rhino
16, rhinovirus number 16; rhino XS-200, rhinoivirus (candidate
strain XS-200). The panel of mitogens/antigens was selected to
include standard substances (PHA, PWM, ET), antigens uni-
formly contacted (TT, CAN), and viral antigens of the rhino-
virus group, which are probably responsible for some of the
respiratory infections observed at the South Pole. These data
show lymphocyte stimulation with these substances.
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phocytes, including "T" and "B" cell enumeration
and lymphocyte transformation. In the latter pro-
cedure, transformation is quantitated by a radio-
active method utilizing tritiated thymidine to
measure the metabolic activity of the nucleus of
the transforming lymphocyte. Seven different
mitogens/antigens were incubated for 3 or 5 days
with lymphocyte preparations obtained from peri-
pheral venous blood. Following incubation, tn-
tiated thymidine was added to the lymphocyte
suspension and incubation continued for 16 hours
before processing for counting. Scintillation count-
ing was accomplished in the Department of Micro-
biology, University of Otago, Dunedin, New Zea-
land. Results of these tests are given in table 2.

This research was supported by National Science
Foundation grant Opp 72-05787.

Virus isolation from antarctic samples.

University	 Samples	Culture	Virus
laboratory	Year	passed	vest?	recovery

OTAGO
McMurdo	1974	37	No Herpes =
McMurdo	1975	39	Yes Para 1 = 5

Rhino = 2
Pole	1975	30	Yes	Para 1 = 2

Hepes = 1
OKLAHOMA

Pole	1973	22	No	Herpes = 2 (?)
WISCONSIN

McMurdo	1974	37	No Herpes = 2
Rhino = 1

Pole	1974	8	No	Rhino =

This table shows results of virus isolation efforts from nasal
and throat samples of antarctic personnel utilizing the culture
vest described to transport tissue culture cell lines and growing
virus cultures. Herpes, herpesvirus hominus (untyped); para,
parainfluenza; rhino, rhinovirus (untyped).

Enhancement of virus isolations
by utilizing tissue cultures

in the field

ALAN PARKINSON,' HAROLD G. MUCHMORE,2
L. V. SCOTT,' J. A. R. MILES,' and E. C. DICK'

'Department of Microbiology
University of Otago

Dunedin, New Zealand

2Department of Medicine
University of Oklahoma Health Sciences Center

Oklahoma City, Oklahoma 73190

3Department of Preventive Medicine
The University of Wisconsin, Madison

Madison, Wisconsin 53706

Field studies involving isolation of etiologic
agents of infectious diseases present many prob-
lems. Isolation of viral agents of human infections
from specimens collected in remote areas present
additional problems. Specimens collected in Ant-
arctica for viral studies must be frozen, stored, and
transported in liquid nitrogen (-200°C) or dry ice
(-79°C) to the laboratory, where viral isolation is
attempted in tissue cell cultures. It is difficult to
maintain these low temperatures, however, during

long flights to the laboratory. Virus isolation and
identification is a preliminary aspect of our project
aimed at the assessment of changes in immunity
in persons wintering in Antarctica. To improve
chances of viral isolation by decreasing the trans-
portation distance, specimens were processed at the
University of Otago, Dunedin, as well as at U.S.
laboratories (University of Oklahoma and Univer-
sity of Wisconsin).

These specimens for viral isolation consist of
throat and nasal washings collected in a transport
medium (Hank's balanced salts solution with 0.5-
percent gelatin plus antibiotics). Collections are
made at routine intervals during the austral sum-

Figure 1. The culture vest Is worn beneath a down vest and
the antarctic parka. To maintain incubation temperature, the

down vest is kept fastened.
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