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The effect of relative humidity (RH) on the
survival of airborne viruses is not uniform.
Certain airborne viruses, measles and influenza,
for example, survive best when held at low RH
values (5, 9). The picornaviruses and adeno-
viruses, on the other hand, exhibit greatest
survival in the airborne state at high RH values
(8, 10); at least one virus, pigeon pox, survives
quite well regardless of the RH (12). Further-
more, many airborne viruses evince rapid inac-
tivation neither at high nor at low but at mid-
range RH values, between 40 and 60%. This is
particularly true for airborne picornaviruses and
vesicular stomatitis virus (1, 11). Because of
this inconsistent response to different RH values,
one can only conjecture as to the role of intact
virus components in the inactivation of an air-
borne virus. However, a comparison of the
survival of an airborne virus with that of its
infectious nucleic acid could possibly establish
the role of the latter, as well as provide some
information concerning the mechanism of inac-
tivation for that particular airborne virus.

Mengovirus 37A, a thermostable mengovirus
mutant (4), was selected for this study. Besides
being a proven source of infectious viral ribo-
nucleic acid (RNA), this strain of the encephalo-
myocarditis (EMC) group of picornaviruses was
expected to exhibit rapid inactivation when
aerosolized and held at 40 to 60% RH. There-
fore, if any significant differences in survival
between aerosols of mengovirus 37A and its
viral RNA were to occur, they would be most
obvious within the mid-range RH values.
The preparation, extraction, and assay in L

cells of mengovirus 37A or its RNA, pre- and
postaerosolization, have been described (2, 3).
Aerosols of both intact virus and infectious
RNA were studied at RH values ranging from
20 to 80% (10% RH increments) at 27 C. The
aerosolization and collection of RNA aerosols
differed from the methods used for virus aerosols
as follows. (i) A modified Wells refluxing atomizer
was attached directly to the rotating drum so
that the aerosol, with no secondary air dilution
or mixing, was introduced directly into a 500-

liter rotating toroid drum (7). This technique did
not increase the RH of the drum by more than
1%. (ii) RNA suspensions (titer, 5 x 105 to 106
plaque-forming units per ml) were aerosolized
by operating the Wells atomizer at 10 psi for
15 min (10 min for virus suspension). (iii) Each

106

-1L 1.14

..

.. 3

.L

I. lI

FIG. 1. Effect ofRH on survival of airborne mengo-
virus 37A and mengovirus 37A infectious RNA after
2 hr at 27 C.

impinger employed to sample RNA aerosols
contained 20 ml of 0.14 M phosphate-buffered
saline (PBS), free from both Ca++ and Mg++
PBS-), and 1 mg of diethylaminoethyl dextran
per ml in PBS-. For virus control, the impinger
fluid was Eagle's minimum essential medium.

Aerosol samples (2-min operation of impinger)
were obtained at 15, 30, 60, and 120 min after
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FIG. 2. Recovery of airborne mengovirus 37A or

RNA from aerosols held at 27 Cfor 2 hr at 50 or 55%
RH.

the drum was filled. The results expressed for
aerosols of intact virus represent the arithmetic
mean of four drum runs. For RNA aerosols at
50 and 55% RH, the results are the mean of six
trials; at 20 to 50 and 60 to 80% RH, the results
are the mean of two trials.
As can be seen in Fig. 1, comparison of high

RH with mid-range and low RH sampling results
indicates that the greatest airborne virus inac-
tivation occurred at mid-range RH (more than
5 logs of infectivity lost), followed by low RH
(3 logs of infectivity lost); the least inactivation
occurred at high RH values. Similar inactivation
has been previously reported for airborne Colum-
bia-SK, Maus Elberfeld, and mengovirus (three
EMC group virus strains) stored at 26 C (1).
Thus mengovirus 37A aerosols respond to various
RH values as do other picornaviruses. However,
with aerosols of mengovirus 37A infectious RNA,
no sensitivity to mid-range RH was observed.
In fact, for the range of RH values studied, no
significant differences attributable to RH were
observed when recovery was plotted as a func-
tion of time (Fig. 2). The difference between
numbers of survivors in aerosols of virus and in
aerosols of RNA was even more striking. At 2
hr at 50% RH, infectivity of the RNA aerosol

sample was still nearly 75% of the first 15-min
aerosol sample, whereas only 1 % of the virus
remained.
The preliminary study shows that aerosols of

an infectious viral RNA were not adversely
affected by RH values which affected aerosols
of the intact virus strain from which the RNA was
extracted.

This suggests that for airborne picornaviruses
inactivation is not due to instability of the nucleic
acid molecule per se, but instead is attributable to
damage to the intact virion. Whether this is due
to denaturation of virus protein or whether free
RNA not associated with proteins is simply a
more stable structure, as suggested by Dimmock
(6), is yet to be resolved.

This investigation was supported by the Office of
Naval Research and the Bureau of Medicine and
Surgery, United States Navy, under a contract be-
tween the Office of Naval Research and the Regents
of the University of California.
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