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Preliminary Communication on the Survival, the Sites Harboring
Virus and Genetic Stability of Poliovirus in Cockroaches.* (30115)

Kanu H. Davit anp RoBerT C. WaLrLis (Introduced by F. L. Black)
Department of Epidemiology and Public Health, Yale University School of Medicine,
New Haven, Conn.

There are more than 3,500 known species
of cockroaches(5), and roughly one per cent
of these are domiciliary pests(4). So far 18
species have been incriminated, naturally or
experimentally, in transmission of pathogenic
agents and/or have been known to bite man
(4,6). The results of experimental studies
on the survival of an attenuated poliovirus
vaccine strain in one species of cockroach,
Blaberus discoidalis, are reported here. The
roaches were dissected to localize the sites
harboring virus, and measurements were
made of the genetic character, temperature
stability (rctyo), of the virus recovered.

Transmission of viral diseases by cock-
roaches to human beings has not been proved,
but available data show that roaches are
potential vectors of viruses. Syverton et al
(7) first demonstrated the presence of a virus
in roaches in nature. These workers isolated
4 strains of poliovirus from 4 lots of roaches
(Periplaneta americana) captured in widely
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separated areas in the homes of paralytic
poliomyelitis patients. Several investigators
have induced experimental infections of
roaches with different strains of poliovirus.
Hurlbut(3) inoculated the Lansing strain of
type 2 into the haemocoel of roaches. The
virus was recovered after 15 days from the
survivors. Hsiang et al(2), also working with
the Lansing strain, were able to recover the
virus from the feces of roaches only on the
first day after virus feeding. No virus could
be detected in roach tissues 24 hours after
the virus meal. Syverton et al(7), after a
single feeding of Mahoney and Minnesota
strains of poliovirus, found that the roaches
acquired, maintained, and excreted these vi-
ruses over a period of 2 weeks. The present
report is concerned with similar experiments
using an attenuated vaccine strain rather than
a virulent strain of poliovirus.

Materials and methods. Cockroaches. Adult
laboratory-bred roaches (Blaberus discoida-
lis), 2 to 3 weeks old, were used. These are
a large species measuring an average of 4-5
cm in length.

Virus. Sabin’s attenuated strain of polio-
virus type 3 was used. Undiluted tissue cul-
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TABLE I. Survival of Sabin Type 3 Poliovirus in Cockroaches, Blaberus discoidalis.

Day after
feeding 6 days 18days 27days 37days 44days 5ldays 58days 65days

‘Whole roach  5/5* 5/5 3/3 2/3 1/3 1/3 0/3 0/5
PFU/ml 10%° 102 10*°

Nerve trunk 0/2 0/2 0/2 0/2 0/2 0/5
G.I.T. 1/2 1/2 0/2 0/2 0/2 0/5
Body 0/2 0/2 0/2 0/2 0/2 0/5
rety, marker T- T- T— T-

* Denominator equals number of roaches tested; numerator equals number shown to harbor

poliovirus.
G.L.T. = Gastrointestinal tract.
T- = ret,, negative.

ture fluid with a titre of 10"® plaque form-
ing units per milliliter (P.F.U./ml) was fed
to the roaches.

Feeding procedure. The roaches were kept
in boxes and pre-starved for a period of 24
hours. Virus fluid mixed with ground meat
was placed in petri dishes, and the dishes
then transferred to the boxes. The dosage
provided each roach was approximately 0.1
ml or 10%% P.F.U.

Maintenance and harvesting of infected
roaches. Following virus feeding, roaches
were kept in an incubator at 28°C. They
were maintained on a diet of commercially
prepared rabbit pellets. At intervals of one
week, 5 roaches were removed at random
from incubation and immediately frozen at
—20°C. At the time of processing (usually
6 hours later) they were thawed and dis-
sected under aseptic conditions. For the
first 2 batches the whole roach (minus cuticle
and appendages) was used for virus isola-
tion. From the 27th day each roach was
dissected into 3 components, viz., the gastro-
intestinal tract, the ventral nerve trunk, and
the rest of the body. Each of these com-
ponents was processed separately.

Virus isolation. One milliliter of 10% to
15% suspension of the roach tissues prepared
in Hanks’ balanced salt solution was inocu-
lated into 3 oz bottle cultures of primary
rhesus monkey kidney monolayers. The in-
oculum was allowed to adsorb for 174 hours,
at the end of which maintenance medium
(M 4 Earle’s with 0.5% lactalbumin and
2% calf serum) was added. Inoculated cul-
tures were incubated at 36°C and observed
for a period of 14 days for cytopathogenic
effect. Blind passages were made in case

of doubtful cytopathogenic effect. To deter-
mine the virus content of roach tissues, titra-
tions were carried out on original suspensions
using the plaque technique.

Marker test. Using Carp and Koprowski’s
modification of the temperature marker de-
termination(1), tests were carried out on
isolates obtained at different intervals.

Results. Overall results appear in Table I.
When dissection of the individual roaches was
carried out (beginning 27 days after feeding),
it was possible to recover virus only from the
gastrointestinal tract. On days 27 and 37,
one out of 2 samples of the gastrointestinal
tract showed the presence of virus, but be-
yond this period all samples were found to
be negative. All of the samples of nerve trunk
and body were found to be negative: no virus
isolations were made at any time from these
sources.

In those specimens which were positive for
virus, CPE appeared around the fifth day
in cases of samples obtained up to 18 days,
while with samples obtained on days 27 and
37 it was delayed until 7 days. With the
sample obtained on day 44, it was possible
to detect CPE only after one blind passage.
The titres of virus present were low. Six
days after infection it was 10*>° P.F.U./ml
but dropped to an insignificant level by day
37 (10t P.F.U./ml).

Temperature marker tests carried out on
isolates obtained on days 6, 27, 37, and 44
did not show any change in rctyo character
from the original vaccine virus: i.e., all were
found to be rcty, negative.

Discussion. These results confirm the pre-
vious observation that poliovirus persists in
the cockroach for some time. The few studies
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carried out earlier, using mice as the test
system, indicated that virus persisted in the
body of the roach for at least 2 weeks; but
by utilizing the more sensitive tissue culture
techniques in this study it was demonstrated
that survival was of longer duration in the
roach: viz., up to 51 days.

The results obtained also indicate that
although virus was recovered for as long as
51 days, limited investigations did not dis-
close evidence of its multiplication. Rather,
the pattern seemed to be one of simple
mechanical carriage with a gradual decline
in virus titre. The peculiar anatomy of the
roach probably is a factor favoring seques-
tration and persistence of virus. Thus, at the
junction of the stomach and the intestine,
there are present in the roach tubular ap-
pendages known as gastric caecae. In these
hollow structures it is quite possible that the
ingested virus becomes trapped and is pro-
tected from the flushing action of the intes-
tinal tract. The significance of the persis-
tence of virus is apparent in that roaches,
because of their demonstrated habits and
anatomy, may be carriers of poliovirus for
weeks and may serve as potential vectors
for dissemination in certain communities.

Summary. Sabin’s attenuated strain of
poliovirus type 3 persisted in cockroaches
(Blaberus discoidalis) after experimental in-

CHOLESTEROL ESTERS IN ADRENAL TUMOR

fection for as long as 51 days. No evidence
was obtained indicating multiplication of the
virus. Rather, the pattern was one of me-
chanical carriage of the virus with a gradual
decline in titre. It was possible to recover
virus only from the gastrointestinal tract of
roaches dissected 27 days after infection but
not from nerve trunk or other parts of the
body of the roaches.
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W. J. Lossow, G. Suvamara, S. Suar! anp I. L. CHAIKOFF
Department of Physiology, University of California, Berkeley

Cholesterol is stored principally as esters
in the mammalian adrenal gland(1-3). The
uptake of these esters from plasma by the
gland and their hydrolysis and formation in
the gland have been under investigation in
this laboratory. The adrenal gland of the
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search Grant CA-00879-16 from Nat. Cancer Inst.

t Postdoctoral Research Fellow of Alameda Coun-
ty Heart Assn. Present address: Dept. of Bio-
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rat derives cholesterol, in part at least, from
cholesterol esters of the very low-density
chyle lipoproteins(4). Several tissues, includ-
ing the adrenal gland, were shown to be
capable of hydrolyzing chyle cholesterol
esters(5). But the manner in which the rat
adrenal gland metabolized cholesterol esters
is unique(4). Twenty-four hours after an
injection of C'-cholesterol-labeled chyle lipo-
proteins in which about 75% of the sterol
C!* was in the esterified form, approximately



