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Figure 2. Incidence and prevalence of symptomatic respiratory
Infection (SRI) in 12 residents (10 winter-over personnel and 2 new-
comers) at Scott Base, 1980 winter fly-in period. The numerals at
the top of the columns indicate actual number of cases. The winter-
over party was held at Scott Base.

suffering from sRi's caused by adenoviruses, rhinoviruses,
parainfluenza viruses, and unidentified agents. Since we had
observed very little, if any, interbase dissemination in 1977
and 1979, the absence of infected Scott Base personnel after
what would appear to have been substantial exposure was not
considered unusual. Accordingly, the sharp outbreak of SRI

that followed a later, Scott Base-hosted party (approximately
40 people) for Americans and New Zealanders who were just
completing their overwintering ordeal was unexpected. Even-
tually, 9 of the 12 Scott Base residents caught colds.

One case (12 September) began the day before the party,
and it is possible that he alone caused the outbreak. However,
this seems unlikely in view of the history of poor intrabase
spread. Also, this individual's symptoms were extremely mild
until September 15, and there is evidence from our laboratory

(D'Alessio et al. 1976; Dick and Chesney 1981) as well as from
others (Fox, Cooney, and Hall 1975) that mild colds spread
poorly, if at all. It seems more likely that the six Americans
from McMurdo who had colds and attended the party, plus
perhaps the one New Zealander, caused the five colds that
became symptomatic between 15 and 17 September, and pos-
sibly those that began 19 and 20 September. The incubation
period of most colds is 2-5 days, but it can go as high as about
8 days (Evans 1976).

There were at least two viruses at Scott Base during this
small epidemic, as the last two cases (27 and 28 September)
were second colds.

As yet we have been unable to isolate the viruses causing
this outbreak.

We are extremely grateful to the personnel of Scott Base and
McMurdo Station for their indispensable help.

This research was supported by National Science Founda-
tion grants DPP 76-83918 and DPP 80-15486, National Aeronau-
tics and Space Administration grant NSG 2104, and a grant
from the S. C. Johnson Company, Racine, Wisconsin.
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In humans, protection from acute respiratory tract infections
(RTI's) is associated largely with the antiviral and antibacterial
substances present in the mucus blanket on the surface of the
respiratory mucosa. Such substances include immunoglobulin
A (IgA), interferon, siderophilin, and lysozyme. Secretory IgA

plays a major role in protecting against viral and bacterial
infections. The concentration of IgA in nasal washings from
humans appears to vary markedly between individuals but is
remarkably constant for each individual. Low concentrations
of secretory IgA have been shown to correlate with increased
susceptibility to infection. RTI's generally are followed by a
transitory rise in IgA levels in human nasal washings, with
peak levels frequently occurring between 2 and 4 weeks after
onset of illness; however, specific IgA may persist for several
months (Rossen, Kasel, and Couch 1971). A close functional
relationship appears to exist between lysozyme and secretory
IgA. Lysozyme is an enzyme possessing bacterolytic activity
which is greatly enhanced by the presence of specific IgA (Hill
and Porter 1974).

South Pole Station provides an extreme environment where
wintering personnel experience great changes in temperature
and humidity each time they move from indoor to outdoor
environments. We have demonstrated that the transition from
an indoor to an outdoor environment at South Pole alters the
total protein content of human nasal secretions (Muchmore et
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al. 1980). The long-term impact of the cold, dry south polar
environments on the secretion of antiviral and antibacterial
substances in the upper respiratory tract and the resulting
effect of this environment on susceptibility to RTI's have not
been studied.

Since many of the immune and nonimmune substances in
the upper respiratory tract are protein in nature, IgA often
accounting for as much as 30 percent of the total, the mea-
surement of the nasopharyngeal total protein provides an
indication of the total amount of antiviral and antibacterial
substances present. We have measured the total protein (mod-
ified Lowry method), IgA (indirect radioimmunoassay), and
lysozyme (bacteriolytic assay) levels of serial nasopharyngeal
washings obtained from 18 volunteer subjects wintering at
South Pole during 1978. Specimens were collected first in the
United States in September 1977 (U.S. baseline specimen)
prior to deployment to Antarctica, again on arrival at South
Pole in November 1977, and subsequently in January, March,
July, October, and November 1978. The nasopharyngeal total
protein profile (figure 1) shows a progressive decline in the
mean total protein concentration from that observed in the
U.S. baseline specimen. The decline is seen after arrival at
South Pole and persists until after station closing in February
1978. This downward trend is paralleled by similar decreases
in both mean total IgA and lysozyme levels (figures 2 and 3),
suggesting a change in the immune status of this isolated
population. As previously reported, RTI's occurred in this pop-
ulation in 8 of 20 winter-over volunteers in April and 1 of 20
in August 1978. Parainfluenza virus types 1 and 3 were recov-
ered from symptomatic and asymptomatic subjects during the
outbreak (Muchmore et al. 1979). Infections appear to coincide
with low mean levels of total protein, IgA, and lysozyme (fig-
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Figure 1. Mean total protein concentrations of serial nasopha-
ryngeai washes collected from volunteers, 1978 winter-over period
(in milligrams per milliliter). The bars indicate the 1-standard-error
range for each mean. The mean total protein concentrations from
samples collected at South Pole were compared with the mean
U.S. baseline total protein concentrations by the unpaired t test,
and the levels of significant differences between the means are
shown (p). RTI = respiratory tract Infection.
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Figure 2. The mean total IgA concentration of serial nasopharyn-
geal washes collected from volunteers, 1978 winter-over period
(in micrograms per milliliter), as determined by indirect radioim-
munoassay. RTI = respiratory tract Infection.
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Figure 3. The mean total iysozyme concentrations of serial naso-
pharyngeal washes collected from volunteers, 1978 winter-over
period (in micrograms per milliliter), as determined by a standard
bacterlolytic assay. RTI = respiratory tract Infection.

ures 1, 2, and 3), perhaps reflecting an increased susceptibility
to upper respiratory tract infection in these subjects. The
nasopharyngeal total protein levels measured in July were
significantly higher, and this increase apparently is due to
post-infection responses (figure 1). However, the increase in
total IgA is less apparent, and no increase in total lysozyme
levels can be detected (figures 2 and 3). Since peak secretory
IgA levels are reported to occur in subjects between 2 and 4
weeks after infection, elevated IgA levels in this group would
not be expected 21/2 months after the outbreak of infection.
The occurrence of RTI in only one subject in August, with no
observed secondary spread of clinical illness to other subjects,
may indicate persistence of protective specific IgA in this pop-
ulation which restricted further spread of infection.
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The reason for the observed decreases in nasopharyngeal
total protein, IgA, and lysozyme in winter-over personnel after
arrival at South Pole is unknown. They might be related to
environmental and physiologic factors induced by exposure
of the respiratory tracts to the extremes of cold and dryness
characteristic of the south polar environment. Both cold air
and low humidity have been related to arrest of ciliary activity
and mucus flow (Horstmann et al. 1977). Since proper muco-
ciliary function is required for the distribution of immune and
nonimmune resistance factors throughout the respiratory
tract, loss or impairment of this function might result in a local
decrease in availability of substances necessary for mainte-
nance of immunity and consequent increase in susceptibility
to viral and bacterial infections.

This work was supported by National Science Foundation
grant DPP 80-19528, the Oklahoma Medical Research Founda-
tion, and the Research Service of the Veterans Administration
Medical Center, Oklahoma City, Oklahoma.
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Parainfluenza virus types 1 and 3 were recovered from win-
ter-over personnel at South Pole Station during 1978. The ini-
tial isolates were made by the 1978 winter-over scientist, Dr.
J . E. Humphries, by direct inoculation of throat and nasal wash
specimens into continuous cell lines maintained at South Pole
throughout the winter. Virus was detected by hemadsorption
using washed human group 0 cells. Cell cultures showing
positive hemadsorption, characteristic of viruses of the myxo-
virus and paramyxovirus groups, were subpassaged into fresh
cell cultures, which were incubated to confirm the presence of
hemadsorbing agents. All cultures showing hemadsorption
were stored frozen at -70°C for the duration of the winter.
After station opening in November, all frozen cell culture
residuals and original specimens were reinoculated into fresh
cell cultures for identification of isolates by hemadsorption
inhibition (HI) using parainfluenza virus types 1, 2, and 3
specific antisera. Virus recoveries from each winter-over vol -
unteer subject, together with the respiratory tract illnesses
observed during the isolation period, were reported in 1979
(Muchmore et al. 1979). Because of the unexpectedly high
number of possible virus isolates recovered, only 14 of 48 could
be identified by hemadsorption inhibition with the limited
supply of antisera on hand at South Pole. In an attempt to
confirm these identifications and to type the remaining iso-
lates, all cultures showing positive hemadsorption were ali-
quoted in glass ampules and frozen in dry ice (-80°C) and in

liquid nitrogen (-200°C) for shipment back to the United
States. Both the dry ice and liquid nitrogen containers were
temporarily lost in transit within the United States aboard
commercial air carriers. They arrived in Oklahoma City 27
days after consignment, the dry ice and liquid nitrogen
exhausted and the specimens completely thawed. Exhaustive
attempts to recover viable virus from the thawed cell culture
residuals and from the original specimens were unsuccessful.
However, detection and identification of the viral antigens in
these cell cultures were possible using indirect, solid-phase
radioimmunoassay (RIA) and enzyme immunoassay (ELk).

For these assay systems, the thawed cell cultures were
diluted and a small amount of each dilution was fixed onto a
solid phase (polyvinyl microplate wells). Parainfluenza virus
specific type 1, 2, or 3 (horse antibody) was added to the wells
to bind to any virus antigen present. Any bound specific
antibody (type 1, 2, or 3) was in turn detected by the addition
of radio-labeled (1251) or enzyme-labeled (alkaline phospha-
tase) antihorse antibody. The presence of parainfluenza virus
type specific antigens was determined by comparing the
amount of labeled antibody bound to the test microplate well
with the amount bound to control wells containing cell culture
residual without viral antigen. In the RIA system, wells were
counted individually in a gamma spectrophotometer; for the
EIA system, the optical absorbance of each well was measured
30 minutes after the addition of enzyme substrate.

The major advantages of RIA and EIA over conventional HAl

for identification of parainfluenza virus isolates are: (1) a viable
virus growing in an intact cell monolayer is not required, and
(2) the sensitivity of these assays allows the detection and
identification of very small amounts of viral antigen in the cell
culture.

Of the original 12 hemadsorbing agents detected in the 1978
winter virus cultures, 7 were identified as parainfluenza virus
type 1 by HA!, and 11 as parainfluenza virus type 1 and 1 as
parainfluenza virus type 3 by RIA and EIA (table 1). Of the
remaining 36 specimens yielding hemadsorbing agents when
reinoculated into cell cultures in November 1978 after station
opening, 10 and 24 were identified as type 1 by HAl and ELA,
respectively.
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