
Table 1. Neutrophil function assay: phagocytic killing of
Staphylococcus aureus.*

Winter 1973	 Winter 1974
End of isolation	Beginning of isolation

0	83	88
9	84	89
18	84	90
43	84	90
57	85	92
81	86	92
82	87	94

Average: 77 To

85	96
90	97
94	97
95	98
95	98
95	98
95
Average: 95 %

*Each number in the table represents the mean percentage
killing of three determinations for each volunteer in the study.
In the United States, normal volunteers show > 95 percent
killing by the method used.
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Table 2. Neutrophil function assay: nitroblue tetraxolium reduction.

NBT reduction
Personnel	 (percent)

Winter-over year	Pre isolation	Post isolation
JAY T. SHURLEY, M.D.

	

Behavioral Sciences Laboratories	 1972 (21)

	

Veterans Administration Hospital	 1973 (18)

	

Oklahoma City, Oklahoma 73190	 1974 (13)

-	 2.9
6.3	 3.7
7.9	 -

D Iring the 1973-1974 austral summer, the first
studies on living human phagocytes were carried out
at S uth Pole Station by a team from the University
of klahoma. These studies tested the ability of human
neu rophils (obtained from winter-over volunteers at
the time of the opening flight of the season, Novem-
ber 7, 1973) to engulf and destroy a common human
bac eria, Staphylococcus aureus. The results of these
pha ocytic studies are shown in table 1. These results,
offe ing comparisons between only two wintering
gro ps, are too early to allow conclusions but do
indcate a decrease in phagocytic function.

itroblue tetrazolium reduction (NBT) by neutro-
phi s was determined for the second year, providing
comparison of neutrophil function assay for the same
md vidual at the beginning and at the end of South
Pol 1 isolation. The result of the NBT tests are shown in
tab e 2.

Tabulation of sick call records for upper respiratory
inf ction visits to the medical dispensary at McMurdo
Station was extended. Utilizing total population fig-
ure (i.e. personnel strength), both Navy and civilian,
the l attack rate was calculated. These results are
shown in the figure which illustrates graphically the
higi incidence of upper respiratory infections in Mc-
Mi4rdo personnel, noted by Tyler (1968). Attempts
to discover the specific virus or viruses responsible for

The percentages shown are the average NBT values for
the total personnel tested for each year. The number of volun-
teers in each group is shown in parentheses after the year.
Normal NBT values by this test are <10 percent.

these infections are under way. If the viruses are
identified, specific immune assays related to them will
be carried out on wintering South Pole personnel.

The phagocyte studies were carried out by Dr.
Muchmore, Mrs. Donna M. Muchmore, and Miss
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Nan Scott. The team spent 2 weeks at South Pole
Station.

This research is supported by National Science
Foundation grant Gv-36031X.
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Our 1973-1974 work consisted of setting up an air
sampling van at South Pole Station and collecting
atmospheric aerosol samples during the austral sum-
mer. The field party included Messrs. Gene Mroz,
University of Maryland, Robert Lorens, University of
Rhode Island, Robert Byrne, University of Rhode
Island, David Cole, Lawrence Livermore Laboratory,
and Dr. Fletcher and Mr. Cahill.

The first task was to get the van and all the
pumps, filters, and associated equipment to South
Pole Station, and to assemble the sampling station.
This took much time since cargo for the construction
of the new South Pole Station had top airplane
priority. All of our equipment arrived at the South
Pole in early December 1973. A site about one-quarter
kilometer northeast of South Pole Station was chosen
for the sampling van. At this location the van would
be well upwind of all local contamination from bull-
dozers, generators, and airplanes.

The van is specially designed for air sampling. A
4-meter intake stack goes into the building and joins
a manifold with nine fittings. Each fitting can be
used for a different filter or collection system, thus
allowing parallel sampling for up to nine collectors.
Because of the low particle concentration in the South
Pole atmosphere, contamination always is a potentially
serious problem. Several precautions were taken to
avoid any possible contamination of the filters. The
pumps are connected to an anemometer in such a

way that if the wind comes out of a direction other
than a preselected direction (generally 00 to 900E.)
they will automatically shut down. The pumps will
reactivate only when the wind returns to the pre-
selected sector. Since the particle concentration is
quite low (50 to 150 particles per cubic centimeter),
any large increase in particle counts is indicative of
local contamination. A condensation nucleus counter
is connected to the power distribution system sc that
if the number of condensation nuclei exceeds a ]naxi-
mum value (.-'400 particles per cubic centimeter)
the pumps will cease operation. They automacally
will reactivate when the number of condentjon
nuclei falls back to normal levels. In addition, a :lean
bench has been installed for changing samples, han-
dling filters, and any other sampling equipmeit or
samples that must be kept away from dust.

On December 12, Dr. Fletcher relieved Mssrs.
Mroz, Byrne, Lorens, and Cole who had ben at
South Pole Station since December 1. There were
four experiments being conducted at that time The
first consisted of collecting air particulate samps on
four filters. Two of the filters (Whatman rnnber
41) were mounted on 10- by 20- by 24-centieter
in-line polyethylene filter holders. The seconi two
filters were polystyrene (Delbag) that used theame
type of filter holders. The four filter sampleswere
collected for approximately 10 days using high vume
hurricane pumps.	 I

The second experiment was designed to mea ure
gaseous and particulate halogen concentrations.
Gaseous species were collected on activated cha coal
after particles had been removed by either an ele tro-
static precipitator or two 47-millimeter nude ore
filters that also were to collect particulates for hal gen
analyses.

The third experiment was to measure the size
distribution of particulate samples with a 6-s age
cascade impactor (Scientific Advances). The impactor
separates particles onto polycarbonate surfaces by
aerodynamic sizing. These samples will be used for
chemical analysis and for scanning elec ron
microscopy.

The fourth experiment attempted to measure the
concentration of chlorinated hydrocarbons and he vy
molecular weight hydrocarbons in the antarctic at os-
phere. The samples were collected outside the vanon
20- by 25-centimeter glass fiber filters with two p ly-
urethane foam plugs for gaseous species.

On January 11, 1974, Mr. Cahill relieved r.
Fletcher. A new experiment was initiated to meas ire
levels of 222 R in the atmosphere. Samples were
collected for 20 minutes to an hour on Gelman g ass
fiber filters. The samples were counted for the st ort
lived 222 R daughters. Very low levels were fo nd
during all sampling periods. On February 13, the an
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