THYMECTOMY INCREASES

produced by a natural pelleted diet(2).

Conclusion. The thiamine requirement of
the guinea pig was estimated with a purified
diet prepared with two different salt mixtures.
In the first experiment an apparently high
requirement for thiamine was traceable to a
rapid destruction of the vitamin with the diet
stored at - 5°C. With a different salt mixture,
designed to minimize the storage changes, a
requirement of 2 mg of thiamine/kg of diet
was found.

The authors wish to thank Samuel Takahashi and
Curtis Baird for thiamine assays, Woodrow Duvall
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for preparation of the vitamin pre-mixes.
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Effect of Thymectomy on Rous Virus Tumor Growth

Induced in Chickens.

(32355)
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Neonatal thymectomy has a pronounced
inhjbiting or stimulating effect on the tumor
growth induced by various oncogenic viruses
(2,3,6,7,9-15,21). Our objective was to in-
vestigate the role of the thymus on the induc-
tion and growth rate of Rous virus sarcoma
in chickens.

Material and methods. Chickens were thy-
mectomized during the first 72 hours of life.
Thymectomy was done by the technique
described by Peterson et al(15). As controls
we used intact or sham-operated chickens of
the same age as the thymectomized ones.
The experimental and control birds were
simultaneously inoculated with the Rous sar-
come virus (strain Carr-Zilber) at the age
of 10-12 days. As a source of Rous sarcoma
virus we used a cell-free tumor extract, which
was stored in the frozen state (at —70°C)
for 6 months. The virus titer, which was
estimated by means of virus injection into
1-day chicks, was 1 X 10% LDj,/ml. All
experiments were made with the same pool
of tumor extract. Each thymectomized and
control chicken was inoculated with the virus
in a dilution of 10—5 or 10—* intracutaneously
in both wings. All chickens were observed

for 30 days after virus injection. During this
period we examined the chickens for tumors
3 times each week and autopsied every dead
chicken. All birds which remained alive to
the end of the experiment were sacrificed and
autopsied.

Results. The results of our experiments
are summarized in Table T and Fig. 1 and 2.

The average time of tumor appearance in
the thymectomized chickens was 10-12 days.
In most control birds the tumors appeared
3-4 days later. The 10—% dilution of virus
caused tumors in each of the 42 thymecto-
mized chicks (100%) and in 44 of the 52
controls (84.6%). The 10—¢ dilution of virus
caused tumors in 20 of 42 thymectomized
chicks (47.6%) and in 13 of the 52 control
birds (25.0%). Among the thymectomized
chickens, in addition to the increased fre-
quency of tumors, the tumors also grew more
rapidly and killed sooner. By the end of
the experiment there had been 36 deaths due
to tumors among the 42 thymectomized chick-
ens (85.7%) and in only 10 of 44 control
chickens (22.8%). The probability value (P)
by Chi? analysis was P<0.001.

The primary intracutaneous tumors in the
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TABLE I. Tumor Growth in Thymectomized and Control Chickens Inoculated with Rous Sar-
coma Virus.

Thymectomized chickens

Control chickens

Virus Primary in- Death due Primary in-  Death due
dilutions  dueced tumors* to tumorst Metastases} duced tumors to tumors Metastases
10-5 42/42 36/42 18/42 44/59 10/44 5/44
(100%) (85.7%) (42.8%) (84.6%) (22.8%) (111%)
10-¢ 20/42 13/52
(47.6%) (25.0%)

* No. with tumors/No. inoculated chickens.

t No. deaths due to tumors/No. chickens with tumors.
1 No. deaths due to metastases/No. chickens with tumors.
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FIG. 1. Tumor incidence in thymectomized and
control chicks inoculated with Rous Sarcoma Virus
(RSV).

thymectomized chickens metastasized to in-
ternal organs more often than did the primary
tumors in control chickens. The diagnosis of
metastases was based on gross criteria. Mi-
croscopic examination was made only in some
doubtful cases. The incidence of metastases
among birds injected with 105 RSV was
42.8% in thymectomized and 11.1% in con-
trol birds (P<{0.001). The location of me-
tastases was approximately the same in both
groups. They were most frequent in liver
and lungs and sometimes were found in the
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FIG. 2. Death due to tumors of thymectomized
and control chicks.

heart.

Discussion. The experiments described here
showed that neonatal thymectomy has a stim-
ulating effect on the induction and growth
rate of the Rous virus sarcoma in chickens.
The probable explanation might be as fol-
lows:

Several authors(4,5,8,16,17,19,20,23) have
presented evidence from transplantation
studies which suggested that the virus-induced
tumor cells contained a ‘“new” antigen (or
antigens) and that animals react against this
tumor antigen with an immune defense re-
action of a homograft type. In the immuno-
logically disturbed chickens (following neo-
natal thymectomy) this defense mechanism
was suppressed. Therefore the transformed
neoplastic cells clones grow more progres-
sively in the thymectomized chickens than
in the control ones. In a previous paper(18)
it was shown that bursectomy had no sig-
nificant effect on Rous virus sarcoma induc-
tion and tumor growth rate in chickens. The
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Bursa of Fabricius is known to play a prin-
cipal role in regulating formation of humoral
antibodies, and the thymus is known to play
a principal role in cellular (lymphocyte) im-
munity in birds(1,22). Our results further
support the concept that cellular immunity
plays an important part in the resistance of
the host against tumor formation and that
humoral antibodies are not importantly in-
volved in this resistance.

Summary. Chickens were thymectomized
during the first 72 hours of life. Controls
were intact or sham-operated chickens of the
same age. All chickens were simultaneously
inoculated with Rous sarcoma virus at the
age of 10-12 days. Thymectomy had a stim-
ulating effect on induction of the Rous sar-
comas and tumor growth rate.
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Effect of Antimicrobial Drug Combinations on Enzymic
Lysis of Staphylococcus aureus. (32356)
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Although there have been numerous inves-
tigations of the antibacterial activities of
antibiotic combinations and certain pairs of
drugs have often been reported as synergistic
or antagonistic, many of the reports are con-
flicting(1-6). Frequently the results of pub-
lished studies reveal that the antagonistic or
synergistic effect depends to a great extent
upon the specific species or strain of bacteria
employed and the relative proportion of the
agents to which it has been exposed(1,5).

Previous studies from this laboratory(7-9)
have demonstrated that the semisynthetic
penicillin nafcillin has a profound effect on
the integrity of the Staphylococcus aureus

cell wall; in sublethal concentration, nafcillin
renders the cell highly susceptible to lysis
by lysozyme and trypsin.

An attempt has now been made to use
this lytic system as a model for determining
the activities of antibiotic combinations. In
the present work, several other antibiotics
were compared with nafcillin for the effect
on the enzymic lysis of S. aureus CHP, and
in addition their effect when combined with
nafcillin was determined. The drugs pres-
ently investigated in this manner were tetra-
cycline, chloramphenicol, novobiocin, eryth-
romycin, actinomycin D, ampicillin, cephalo-
thin and cloxacillin. Our observations that



