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WMk F: Inactivation of the coronavirus that induces severe acute respiratory
syndrome, SARS-CoV
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We determined that greater than 15 min of UVC treatment inactivated the virus
while UVA light had no effect on viability, regardless of duration of exposure. Duan et
al. (2003) examined the effect of UVC light on SARS-CoV at an intensity of >90
W/cm2 and a distance of 80 cm, and determined that inactivation of the virus
occurred at 60 min. Inactivation may have occurred more efficiently in our study due
to the greater intensity of UVC light and the closer proximity of the light source. We
also examined the effect of gamma irradiation on SARS-CoV, and found no decrease
in infectivity at the highest dose of 15,000 rad.
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Heat can inactivate viruses by denaturing the secondary structures of proteins, and
thereby may alter the conformation of virion proteins involved in attachment and

replication within a host cell (Lelie et al.,, 1987; Schlegel et al., 2001). To test the



ability of heat to inactivate the SARS-CoV, we incubated virus in 1.5 ml polypropylene
cryotubes at three temperatures (56, 65 and 75 °C) for increasing periods of time.
We found that at 56 °C most of the virus was inactivated after 20 min (Fig. 2A).
However, the virus remained infectious at a level close to the limit of detection for
the assay, for at least 60 min, suggesting that some virus particles were stable at 56
°oC (Fig. 2A and C). At 65 °C, most of the virus was inactivated if incubated for longer
than 4 min (Fig. 2B). Again, some infectious virus could still be detected close to the
limit of detection for the assay, after 20 min at 65 °C. While virus was incompletely
inactivated at 56 and 65 °C even at 60 min, it was completely inactivated at 75 °C in
45 min (Fig. 2C). Surprisingly, at both 56 and 65 °C the virus was inactivated at early
time points but at 60 min a small amount of virus was detected. One possible
planation for this result may be the presence and subsequent dissociation of
aggregates. Taken together, these results suggest that viral inactivation by
pasteurization may be very effective.
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Viruses stayed stable at 4 degrees C, at room temperature (20 degrees C) and at 37
degrees C for at least 2 h without remarkable change in the infectious ability in cells,
but were converted to be non-infectious after 90-, 60- and 30-min exposure at 56
degrees C, at 67 degrees C and at 75 degrees C, respectively.
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Therefore, we investigated the effect of different pH exposures on the infectivity of
SARS-CoV. After exposing SARS-CoV to extreme alkaline conditions of pH 12 and 14
for 1 h, and subsequently reversing the conditions to a neutralized, buffered solution,
the virus was completely inactivated (Fig. 3). Moderate variations of pH conditions
from 5 to 9 had little effect on virus titer, regardless of the temperature. However,
highly acidic pH conditions of 1 and 3 completely inactivated the virus at 25 and 37
°C. At 4 °C, a pH of 3 did not fully inactivate the virus. These data indicate that the
infectivity of SARS-CoV is sensitive to pH extremes.
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Fig. 3. Effect of pH conditioms on the infectivity of SARS-CoV. Virus
aliquots (2 ml) were adjusted to the indicated pH condition, divided into
tmplicate samples, incubated at the designated temperature for 1 h, neutral-
ized, frozen, and titrated. The dotted line denotes the linut of detection of
the assay
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