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There is considerable evidence that rhinovirus infections may
spread with difficulty in healthy Western populations. [Rhi-
noviruses are the major cause of the common cold in adults, and
in children they may cause asthma and other serious respiratory
tract infections as well (Minor et al. 1974; Gwaltney 1982)]. As
examples, Beem (1969) reported that only 4 of 14 rhinovirus
types spread in 27 nursery school children; and we observed
that four of six rhinovirus types infected less than 25 percent of
antibody-free individuals among 100 persons in 25 neighboring
familes (Dick and Chesney, 1981). In these latter studies, it was
noted also that the viruses spread chiefly among family mem-
bers and very close neighbors (Dick, Blumer, and Evans 1967).

Transmission chains in such open populations are not,
however, "clean," in that several viruses often circulate simul-
taneously and a viral interference phenomenon may cause a
lasting cross-resistance among heterotypically infected individ-
uals. (Fleet et al. 1965; Dick and Chesney 1981). An ideal time
and location for studying virus transmission under circum-
stances where few agents are present simultaneously is the
winter-fly-in (wINFLY) period at McMurdo Station. At this time,
a group of new personnel from the U.S. lives in isolation for 5-6
weeks with another group of Americans which is just finishing
overwintering.

During WINFLY 1976, we examined the epidemiology of two
non-typable rhinoviruses, McM 4 and McM 88, in nearly all
inhabitants. One hundred thirty-six new arrivals [summer (Su)
men] shared McMurdo with 64 men who were overwintering
[winter-over (wo) men]. The su men had arrived chiefly on two
early September flights, and the combined populations were
isolated until 6 October (figure 1). Thirty-one of the su men had
incoming colds and at least seven were caused by McM 88 and
two by McM 4. During the remainder of WINFLY, 52 additional
colds were detected in 47 men and at least 18 of these colds were
McM 88-associated. No additional McM 4 cases were found.

Viral diagnosis was performed in a well equipped laboratory
bulding 56, figure 2) using conventional methods (Meschievitz,
Schultz, and Dick 1984). Viral etiology was established for only
30 of 91 infections: 28 McM 88 (including 3 subclinical serodiag-
nosed cases) and 2 McM 4. However, because of undiagnosable
colds (legend, figure 1), possible cell culture insensitivity, and
the reportedly poor rate of seroconversions by rhinovirus infec-
tees (Fox 1976), we estimate that approximately 15 McM 88
diagnoses were missed. Therefore, 50 percent of all colds were
probably McM 88-caused. In fact, during the period 10-25 Sep-
tember half the colds on base were McM 88 infections (figure 2).
Approximately 70 percent of the population was antibody-free
(less than 1:3) to each virus.	 -

Figure 1 describes each person-cold as part of the overall
epidemic curves. Two to three new colds arose each day, and on
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Figure 1. Number of new colds and of total colds by day and etiology,
McMurdo Station, 1976. Population: 200 men. Legend: (1) A cold =
any respiratory Illness lasting 2 days or longer. (2) An incoming cold
= a cold in su men which began less than five days after landing. (3)
An indigenous cold = a cold in wo men which was manifest on or
before 3 September. (4) An Antarctic cold = any new cold which
began 4 days after arrival (for su men) or after 3 September (for wo
men). (5) A diagnosable cold = a cold diagnosable for rhinoviruses
McM 4 or McM 88; the convalescent serum specimen had to be taken
at least 10 days after illness onset. Note most non-diagnosable
colds occurred after 24 September. (6) Total colds = colds present;
e.g., on 15 September, there were 30 colds: 16 of unknown cause,
one by McM 4 and 13 by McM 88. Note also that there were six new
antarctic colds that day, two of which were McM 88-caused.
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Figure 2. Location and uses of buildings at McMurdo Station during
WINFLY 1976. important buildings: 56 (Biology (and Virology) labora-
tory]; 125 (Civilian housing); 126 (Water Distillation plant); 136
(Power plant); 137 (Civilian housing); 142 (Dispensary); 155 (Main
housing and dining unit); 156 (Administration); 182 (Firehouse).
("in" denotes inch; "Co." denotes about; "ft." denotes ft."

.4

The antarctic cold (see legend figure 1) McM 88 attack rate
varied widely over the nine housing units (table). Five buildings
(182, 137, 126, 142, and the transmitter station) apparently had
no McM 88 infections, and the rate in building 155 was only 8
percent. The rates in the other three McM 88-infected units were
much higher, 21-43 percent, but many susceptibles still
remained.

It would appear that the epidemiologic and volunteer studies
cited at the onset of this paper which suggest rhinoviruses are
difficult to disseminate in North American urban populations
are borne out in the purer virologic atmosphere of Antarctica.

These investigations were supported in part by National Sci-
ence Foundation grant DPP 76-83918, National Aeronautics and
Space Administration grant NSG-2104, and a grant by the S.C.
Johnson, Co., Racine, Wisconsin.
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Overall incidence of colds and of McM 88 infectiona in the several living quarters, McMurdo Station, Antarctica, WINFLY, 1976
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(Dispensary)
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Totals	 200	36 (18%)
	

55 (27%)
	

91 (46%)
	

7 (3.5%)
	21 (10.5%)	28 (14%)

a There were three subclinical McM 88 infections: one each, in building 155, building 125, and Williams Field. They are counted as antarctic colds.
I See legend for figure 1 for definitions of these terms. Four indigenous colds were in the power plant and one in building 155.

One incoming McM 4 cold each occurred in building 155 and the transmitter station.
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Previous work at South Pole station has shown that upper
respiratory tract infections (RTI) occur during the 8 1/2 months of
winter isolation, usually several months after the station is
closed to outside traffic, and long after the accepted incubation
period for most human upper respiratory viruses (Muchmore,
Parkinson, and Scott 1983). By virus isolation and serologic test-
ing of specimens collected from symptomatic and asympto-
matic subjects during the winter at South Pole Station, para-
influenza viruses 1 and 3 (Muchmore et al. 1979), and a rhi-
novirus (Parkinson, Muchmore, and Scott, Antarctic Journal,
this issue) have been implicated as etiologic agents of these
midwinter RTI outbreaks.

In 1983 cell cultures were again maintained throughout the
winter at South Pole Station to recover persisting human respi-
ratory viruses that may be the etiologic agent(s) causing the
midwinter episodes of RTI. Nineteen of the 20 winter personnel
volunteered to participate in the project. Throat swabs and
serum were collected initially at the Orientation Conference in
Washington, D.C. in September 1982 and each month while
paticipants were present at South Pole Station. Five cell lines
were maintained throughout during the year including MDCK,
LLC—MK2, HeLa, HEp-2, and MRC-5. Throat swabs were
swirled in 1.5 milliliter Hanks-balanced salt solution with 0.5
percent gelatin, and inoculated into duplicate cell cultures as
soon as possible, usually within 1 to 4 hours after obtaining
the swab. Cultures were observed daily for cytopathic effect
and tested for hemadsorption periodically before terminating
at 21 days. Viral agents were identified using commercial
fluorescein-conjugated specific antisera. Serum samples were
frozen at - 70°C during the winter, transported in dry-ice to the
home laboratory, and tested for antibody by virus neutraliza-
tion tests.

RTI's observed among the wintering personnel are recorded
in the figure. Several RTI's occurred after orientation in Sep-
tember 1982, but specimens were not collected from these sub-
jects. After opening of the South Pole Station on 6 November
1982, mild to moderate RTI's were seen in several departing 1982
wintering, 1982-1983 summer, and new 1983 wintering person-
nel. The station began winter operations 6 February 1983, re-
sulting in total isolation for 8 1/2 months. Two RTI's were noted
during the winter. One beginning 7 April with symptoms of
headache, sore throat, and malaise, and the other with more
severe sore throat, with coryza and cough, occurred 1 week
after the midwinter air-drop 21 June. Eight subjects reported
sore throats at various times throughout the winter. Two indi-
viduals reported a sore throat in February after winter opera-
tions began, two subjects in June, one in July, one in August,
and two 1 week prior to the station's beginning summer opera-
tions in November. Four isolates of herpes virus were made in
MRC-5 cells. All were typed by fluorescein-conjugated mono-
clonal antibody and were found to be herpes simplex virus type
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Respiratory tract symptoms of, and virus isolations from, subjects
wintering at South Pole Station during 1983. ("RTI" denotes respira-
tory tract infection: "HSV" denotes herpes simplex virus, type 1.
"300 Club" refers to tradition among wintering personnel. On the
first day that the temperature drops to -100°F, personnel take a
200°F-sauna then run outside, subjecting themselves to a 300 0 tem-
perature change.)

1984 REVIEW	 185




