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RoBERT R. RaFajko (Introduced by H. Eagle)
Microbiological Associates, Inc., Bethesda, Maryland

The report by Trentin and associates(1)
on the oncogenic properties of Adenovirus
Type 12 has been confirmed by Huebner
et al.(2) who have further demonstrated the
production of tumors in hamsters with Adeno-
virus Type 18. These studies suggest a need
for an in vitro test to differentiate strains of
a particular Adenovirus type. The following
pilot study on antibody production to Adeno-
virus in rabbits was initiated with the ulti-
mate goal of demonstrating immunological
differences among Adenovirus Type 12
strains. Previous reports(3-7) involved hy-
perimmunization with multiple doses of large
amounts of infectious virus. As here shown,
satisfactory antibody titers have been ob-
tained following a single injection of rela-
tively small amounts of viral antigen.

Methods. New Zealand rabbits, 3.5 to 4.5
kg, were bled immediately prior to inoculation,
and at 1, 7, 15, 21, 28, 30, 35 and 42 days
thereafter. Sera were clarified by light centrif-
ugation and stored at —20°C until tested.

Adenovirus Type 12 antigen was prepared
by making 3 serial passages in KB tissue
culture of the American Type Culture Col-
lection prototype strain (Huie). Infected cells

* This study was aided by contract funds from
Nat. Inst. Health, NIAID. Acknowledgment is made
to Mrs. Janice Young for excellent technical assis-
tance.

t All tissue cultures and culture media supplied by
Microbiological Associates, Inc., Bethesda, Md.

and fluid from the third passage harvest were
freeze-thawed 3 times and lightly centrifuged
to remove cellular debris. The supernatant
virus fluid represented the antigen used in
these studies. This pool} has since been dem-
onstrated to be oncogenic by Huebner et al.
(2). Infectivity titrations in HeLa cells have
shown the virus pool to titer 10%-5/0.1 ml
after 7 days. Considerably higher titers up
to 10%3/0.1 ml were obtained when the virus
was titrated for 14 days in primary human
embryonic kidney (HEK) tissue culture. All
virus titers listed in the following discussion
and tables are based on titrations in HEK.

Three groups of 2 rabbits each were in-
oculated intravenously with 14 ml of Adeno-
virus Type 12 with 30,000,000 tissue culture
infective doses — 50% (TCIDje); 300,000
TCIDs5o; and 3,000 TCID;5,. Rabbits #3012,
#3014 and #3016 were given a booster in-
oculation of 300,000 TCID;, intravenously
on day 28.

Serum neutralization tests were carried out
in 24-hour-old HeLa tube cultures. Cells
were maintained for the duration of the test
on Eagle’s Basal Medium(8) in Earle’s Bal-
anced Salt Solution (BSS) containing 5%
Agamma Calf Serum.$ All media were supple-

{ Prepared at Microbiological Associates, Inc.
Bethesda, Md., under contract with Nat. Inst. Health,
and obtained through the courtesy of Dr. Robert J.
Huebner.

§ Hyland Laboratories, Los Angeles, Calif.
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FIG. 1. Neutralizing antibody response of rab-
bits to Adenovirus Type 12. Rabbits received a
single dose intravemously on day 0 as follows:
Rabbit #3012, 30,000,000 TCID,; Rabbit #3014,
300,000 TCIDg; and Rabbit #3016, 3,000 TCID,,.
All rabbits received a booster inoculation of
300,000 TCIDs, on day 28.
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mented with 100 u of penicillin and poly-
myxin and 100 pg streptomycin per ml.

All sera were inactivated at 56°C for 30
minutes prior to testing. Serial 4-fold dilu-
tions of sera were prepared in Hanks’ BSS
and each dilution was mixed with equal vol-
umes of virus, diluted to contain approxi-
mately 100 (HeLa) TCIDs, per 0.1 ml at
the end of 7 days. Challenge virus was as-
sayed in the actual test. Virus-serum mix-
tures were allowed to incubate 30 minutes at
room temperature before inoculating tripli-
cate HeLa cell cultures with 0.2 ml each.
Cell cultures were examined at 3 and 7 days.
Appropriate controls were included in' all
tests. Neutralization titers are defined as the
reciprocal of the highest serum dilution caus-
ing complete inhibition of virus cytopathol-
ogy. v .

Results. Fig. 1 and 2 illustrate the anti-
body response of rabbits immunized with 30;-
000,000; 300,000; and 3,000 - TCIDgo of
Adenovirus Type 12 virus.

It is apparent that with a single injection
of both the higher doses, essentially maxi-
mum titers of 640 were attained within 7
days, decreasing slightly to a stable value at
day 15. There was no detectable antibody
response to the lowest dose of antigen . (3,000
TCIDj5o). When animals in each group were
reinjected with 300,000 TCIDj, 28 days after
the initial injection, a typical secondary re-
sponse was noted in all animals including
that (#3016) initially immunized with 3,000
TCIDso. In all rabbits receiving a booster
injection a significant drop in titer was ob-
served in the 42-day bleeding.

The failure of rabbits to respond to a pri-
mary injection of only 3,000 TCIDg, was
apparent (Fig. 3) rather than real. When
the sera from these animals were retested
against 3 (HeLa) TCIDgo instead of 32,

FIG. 2. Neutralizing antibody response of rab-
bits to Adenovirus Type 12. Rabbits received a
single dose intravenously on day 0 as follows:
Rabbit #3013, 30,000,000 TCID,; Rabbit #3015,
300,000 TCID,,; and Rabbit #3017, 3,000 TCIDy,.

FIG. 3. Neutralizing antibody titer in rabbits
immunized with a single dose of 3,000 TCID,.
Rabbit #3016 received a booster inoculation of
300,000 TCID,, on day 28.
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both showed significant, if slight, antibody
response falling off to undetectable levels 3
to 4 weeks after the initial injection with
typical rapid secondary response in the ani-
mal reinjected on day 28.

_Although the highest levels of antibody
were achieved in the 2 animals receiving the
highest dosage (1.5 ml of culture fluid—
30,000,000 TCIDj0), one of 2 animals re-
ceiving 1/100 as much virus (only 0.015 ml
of culture fluid) responded equally well
(#3015). It is apparent, however, that this
is approximately the smallest dose capable of
eliciting a maximal response.

Discussion. Studies on the immunologic re-
lationship between strains of Adenovirus Type
12, and on their oncogenicity, will obviously
be facilitated through development of an in
vitro method of identification.

Such tests have been described for Polio-
virus by McBride(9); and Rozee and Casey
(10). McBride(9) has stated “for best reso-
lution of differences among Poliovirus strains,
it is best to use comparatively early anti-
sera”; and it is quite possible that among
Adenovirus strains also, maximum resolution
will be attained with specific antiserum pre-
pared against small quantities of virus as
here described. With the present method also,
antiserum of usable titer can be obtained as

PREVENTION OF OvARIAN CYSTS

early as 7 days after injection, with relatively
small amounts of virus, and blood can be
drawn up to 28 days later without appreciable
losses in titer. If higher titered antiserum is
desired, a booster inoculation of low dosage
(300,000 TCIDs,) raises antibody titers to
higher levels for a short time.

Additional studies are in progress to de-
termine the antibody response of rabbits to
single doses of other Adenovirus types, as
well as other Type 12 strains, and to explore
the possibility of strain differences within

types.
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Pr_éven'ti_on of Ovarian Cyst Formation by Ethamoxytriphetol (MER-25).*
(28329) '

J. H. LeataEM anD W. C. Apams
Bureau of Biological Research, Rutgers, The State University, New Brunswick, N. J.

Ethamoxytriphetol (MER-25), an estrogen
antagonist (1-3) will counteract the enhanced
ovarian sensitivity of the hypothyroid rat to
chorionic gonadotrophin(4). Furthermore,
the compound may be useful in treatment of
human polycystic ovaries(5). However, no
evidence has been presented to determine
whether or not MER-25 will prevent any of
the biochemical changes which occur in the
. *Supported by grants from Nat. Inst. Health,
USPHS and from Wm. S. Merrell Co.

ovary in association with ovarian cyst forma-
tion. Cystic ovaries of hypothyroid-chorionic
gonadotrophin treated rats exhibit a charac-
teristic subnormal concentration of both free
and esterified cholesterol whereas the ovaries
from euthyroid rats following chorionic go-
nadotrophin reveal a decrease in esterified
cholesterol only(6,7). The present study in-
volves the influence of MER-25 on rats sub-
jected to an experimental regimé for ovarian
cyst induction. Adrenal cholesterol and hypo-





