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Midwinter episodes of respiratory tract illnesses (RTI) oc-
curred among 22 healthy human adult subjects socially isolated
at South Pole Station for 8'/2 months during 1978. These episodes
occurred 10 and 27 weeks after station closing, long after the
incubation period of known human respiratory viruses and at a
time when the introduction of new virus to the community was
impossible. Virologic and serologic data identified para-
influenza virus types 1 and 3 as agents etiologic in these RTI

episodes (Muchmore et al. 1981). Human parainfluenza viruses
cause mild to moderate RIi of short duration in healthy human
adults, with virus shedding usually lasting 4-7 days. The reap-
pearance of parainfluenza virus infections within this com-
munity after 10 weeks of total social isolation suggests the long-
term survival of these viruses in the station environment.

The outdoor environment at South Pole Station is cold and
dry, with ambient temperatures ranging from - 20°C in the
midsummer (December) to below - 70°C in the winter (July)
and water vapor density (wvD) ranging as low as 0.004 grams
per cubic meter. Such extreme conditions conceivably might
enhance the long-term survival of human parainfluenza viruses
in the outdoor environment and provide the source of infection
for the midwinter RI! episodes observed in South Pole winter-
over subjects. In addition, temperatures in buildings at South
Pole Station are maintained at between 18° and 21°C, and the
relative humidities in different buildings are low, varying from
less than 8.0 percent to 33.3 percent (table 1). These dry indoor
conditions also may favor the survival of human parainfluenza
viruses.

Survival of parainfluenza virus types 1, 2, and 3 at South Pole
Station was investigated during the 1981-82 summer season.
Virus was deposited on the inner surfaces of sterile plastic petn
dishes (19.6 square centimeters) as an aerosol generated by a
Hudson nebulizer. The plates were stored inside (21.4°C; WVD,
1.5 grams per cubic meter) and outside the biomedical facility
(- 22.4° to - 33.2°C; wvo 0.706 and 0.247 grams per cubic meter,
respectively). They were then assayed for viable virus at 4-day

Table 1. Temperature, relative humidity, and water vapor density
at South Pole Station

	Relative	Water vapor

	

Temperature humidity	densitya
Location	 (°C)	(%)	(grams per cubic meter)

Biomedical building	21.4	8.0	1.50
Accommodation

annex	 18.2	16.5	2.82
Science building	19.8	33.0	5.87
Dome area 

January	 _26.9c	100	0.459
July	 —61.0	100	0.0096
November	—48.0	100	0.048

8Water vapor density = saturated water vapor density at °C x relative
humidity.

'Measurements were taken outside station buildings under the geodesic
dome.

cvalues are monthly average temperatures.

intervals, using microplate cultures of continuous monkey
kidney cells, until no further infectious virus could be recovered
(table 2).

Parainfluenza virus type 1 at an initial titer of 3.78 log10IcID
per milliliter (TCID O being 50 percent tissue culture infectious
dose) became inactive after 4 days at room temperature, and
after 7 days in the outdoor environment. Parainfluenza virus
types 2 and 3 (initial titers of 5.58 and 5.38 log10Tc!D per
milliliter) became inactive after 7 and 12 days, respectively, at
room temperature, and after 17 days of storage outside. These
initial virus titers exceed the titer of virus usually recovered
from human adult nasal secretions during infection by at least
1.0 to 2 l0g10Tc!D per milliliter.

These results clearly indicate that the long-term survival of
parainfluenza viruses in either the indoor or outdoor environ-
ment at South Pole Station for up to 10 weeks is not likely;
therefore, these environments would not provide the source of
infectious virus responsible for the midwinter episodes of para-
influenza virus-related Rh's in this community. The survival of
parainfluenza virus type 3 on a surface in this dry indoor en-
vironment for as long as 12 days was unexpected, because ex-
periments by other workers have shown that this type of virus
survives for only a few hours in a suspended aerosol at room
temperature (Miller and Artenstein 1967). The transmission of
human parainfluenza viruses has largely been attributed to
direct aerosol droplet spread from person to person. While this
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Table 2. liters of human paralnfluenza viruses recovered from surfaces stored under different environmental conditions at South Pole
Station, by day of recovery

Parainfluenza 1

Time (days)	 Inside	Outside

0	 3.788	3.78
1	 2.30	2.80
4	 0.00b	2.30
7	 0.00	0.00

12	 N.D.0	N.D.
17	 N.D.	N.D.

'Values are means of triplicate determinations.
'Titer of 0.00 indicates that virus had become inactive.
CND = not done.

Parainfluenza 2	 Parainfluenza 3

Inside	Outside	 Inside	Outside

5.58	5.58	 5.38	5.38
3.54	3.30	 4.59	4.49
2.00	3.30	 4.54	4.00
0.00	1.50	 1.24	2.25
N. 	N.D.	 0.00	1.34
0.00	0.00	 0.00	0.00

is undoubtedly important in the perpetuation of infections
within infant populations, because of the large amount of virus
secreted during primary childhood illness, our results suggest
that indirect nonaerosol transmission from surfaces also may be
important in the survival of virus in adult populations where
low titers of virus are shed during illness.

The storage of virus in the outdoor environment did not
appear to enhance survival significantly despite temperatures
of below - 20°C. Although high-titered suspensions of para-
influenza viruses can be stored in an appropriate protein-con-
taining medium at a constant temperature below - 60°C for
several years without loss in infectivity, storage temperatures of
between - 20° and - 30°C have been shown to be the least
suitable for influenza and parainfluenza virus survival (Hurrel
1967). The outdoor environment at South Pole during this study
provided a constantly changing temperature gradient between
- 22.4° and - 33.2°C, which may have contributed to the rapid
virus inactivation under these conditions. We previously dem-
onstrated the rapid inactivation of these viruses by temperature
changes of between - 70° and - 200°C (Parkinson et al. 1980).

The exact mechanism of virus persistence and shedding we
observed at South Pole Station during the winter-over period of
1978 is unknown. We do not believe these viruses survive for
prolonged periods on surfaces in the South Pole environment.

The long-term survival of human parainfluenza viruses in the
upper respiratory mucosa of one or more subjects isolated at
South Pole is a more likely explanation.
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