
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.
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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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Table 1. Identification of hemadsorblng agents recovered from specimens collected during winter-over 1978 by hemadsorption
Inhibition (HAl), enzyme immunoassay (EIA), and radloimmunoassay (AlA)

Identification method
Total	 Total number	 HAI	 EIA	 AlA

number	hemadsorption
inoculated	 positive	P1	P2	p3	P1	P2	p3	P1	P2	p3

November 1978
reinoculation of
positive cultures	 12	 12	 7	0	0	11

Reinoculation of
original specimens	 105	 48	 10	0	1	24

Note. P1 = parainfluenza virus type 1, P2 = parainfluenza virus type 2, and p3 = parainfluenza virus type 3.

0	1	11	0	1

0	1	ND ND ND

The use of RIA and EIA systems to detect and identify para -
influenza virus antigen in cell cultures from which viable virus
could no longer be grown has confirmed the presence of both
parainfluenza virus types 1 and 3 in subjects at South Pole
during the winter 1978. To date we have identified 27 of the
48 hemadsorbing agents recovered from throat swab and/or
nasal wash specimens collected from 20 subjects as originally
reported in 1979 (table 2). The high frequency of virus shed-
ding we observed in these healthy subjects is remarkable,
particularly the shedding that occurred in asymptomatic sub-
jects. Corroboration of these observations is indicated and will
be sought by repeating the winter-over virus culture studies.
The observed viral shedding could be related to the dimin-
ished levels of antiviral substances present in the nasopha-
ryngeal mucosa of these subjects, resulting in either reactiva-
tion of an existing (persistent) infection and/or an increased
susceptibility to reinfection (Muchmore, Parkinson, and Scott,
Antarctic Journal, this issue).
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Table 2. Virus isolation and upper respiratory infections at South
Pole Station, winter-over 1978

Isolation month

Subject	Mar	Apr	Jul	Aug	Sep	Nov

1	+(1)	+uRl	+	+(1)uRl +	0
2	+(1)	+(3)	+	-	+(1)	-
3	+(1)	+	+(1)	-	+	+
4	+(1)	0	0	+	0	0
5	+	0	0	-	0	+

6	+(1)	+URI	0	0	+(1)	0
7	+(1)	0	0	-	0	0
8	+	+(1)	0	0	0	0
9	+(1)	-	0	-	0	+

10	+(1)	0	+(1)	+	0	0

11	0	+(1)ui +(1)	-	0	0
12	0	+(1)uRl +(1)	0	0	0
13	0	+	+	0	+(1)	+
14	0	+(1) URI 0	+(1)	+(1)	0
15	-	+(1)uRI -	0	-	-

16	0	0	+	0	+(1)	0
17	0	0	0	-	+	0
18	0	0	0	-	+	0
19	0	OURI	0	-	+(1)	+
20	0	OuRI	0	0	+	0

Note. + = hemadsorbing agent recovered; (1) = parainfluenza virus
type 1 identified; (3) = parainfluenza virus type 3 identified; 0 = no
virus recovered; - = no specimen collected; uni = upper respira-
tory infection.
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