603

16801

Action of Furacin in Delaying Growth of a Transplanted Fibrosarcoma
in Mice.*

Morris N. GREENt AND CHARLES E. Friepcoon.} (Introduced by Stuart Mudd.)

From the Departments of Bacteriology and Surgical Research, Medical School, University of
Pennsylvania, Philadelphia.

Relatively little is known regarding the
chemotherapy of tumors. Greenberg and
Schulman? recently suggested that the search
for new chemotherapeutic agents against neo-
plasms might be facilitated by using the
“metabolite antagonism” approach. This con-
cept has been extensively applied in research
directed- towards finding new antibacterial
agents.

Furacin$ (5-nitro-2-furaldehyde semicarba-
zone) inhibits the growth of a large number
of gram positive and gram negative bacteria.2
Green® recently has shown that furacin in-
hibits bacterial enzymes involved in glucose
and pyruvate metabolism. The following ex-
periments were designed to test the effect of
furacin on growth of a transplanted fibro-
sarcoma.

Materials and methods. Forty adult inbred
C3H mice of the Andervont strain were used.
They were all transplanted with an equal
amount of mouse sarcoma S-131 into the right
axillary space.
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Uni-

Furacin was prepared for injection by sus-
pending finely powdered crystals in peanut
oil, using a concentration of 200 mg per ml.
The furacin was administered by subcutaneous
injection in the dorsal region.

The animals were divided into 4 groups of
10 each and treated as follows:

Group I One week after transplantation,
0.1 ml of furacin suspension (containing 20
mg of furacin) was injected.

Group IT Three days prior to transplanta-
tion, the animals were given 0.1 ml of the fur-
acin suspension followed by another injection
of the same dose a week after transplantation.

Group III This group were also injected
with 0.1 ml of the furacin suspension 3 days
prior to transplantation, again after one week
and 2 weeks after transplantation.

Group IV This was the control group. The
tumor was transplanted as in the other groups
but no furacin was given.

All the animals were housed in wire cages
and were fed Purina Fox Chow stock diet. The
tumors were palpated periodically and the
progress of growth recorded. At the time of
death the animals were autopsied and sections
of the tumor, lung, kidney and adrenal glands
were prepared for microscopic examination.

Results. Table I shows the effect of fura-
cin in prolonging the life span of the tumor-
bearing mice. It will be noted in Table I
that there was less than one chance in a
thousand that the differences in the average
survival of the furacin-treated and control
groups could be due to chance alone. Al-
though furacin exhibited a definite inhibitory
effect on the growth of the tumor, eventually
all the animals died as a result of the malig-
nancy. The most effective retardation of
growth was obtained with three doses of fura-
cin (Group III). Under these conditions, the
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TABLE 1.
Survival Time in Days of Mice After Implantation of S-13 Tumor and Treatment with Furacin,
Avg Stand. Dery.
Group Treatment® survival (M)  Range (s) tt Pt
1 20 mg furacin inj. 29.2 22-34 3.55 5.76 >0.001
IT 40 7 7 34.2 30-42 3.60 8.93 >0.001
11T 60 7’ " 37.4 30-47 4.68 9.27 >0.001
v Control 20.9 18-25 2.63 — —
# For details of treatment sce under deseription of methods in text. Each group contained ten mice.
M; — M
b=t 72
\ ‘a2 | 62

9

9
+ A value of t = 4.781 gives a chance variation

tumor transplant was not palpable for 2
weeks, while in the control group, the tumor
was palpable at the end of 5 days following
transplantation. There was no evidence of
metastasis in any of the animals; the fibrosar-
coma growing locally was well encapsulated.
In the treated animals, there was microscopic
evidence of cellular degeneration with pykno-
tic nuclei and decreased mitotic activity of the
tumors in the treated mice as distinguished
from those in the untreated controls. The
furacin was largely absorbed because only
negligible amounts of the drug were observed
at autopsy at the site of injection.

It is of interest to note that adrenal en-
largement was observed in the furacin treated
animals. Histologically the fascicular zone
of the cortex appeared hypertrophied. The
effect of furacin on the adrenal cortex will be
reported in a subsequent paper. Using fura-
cin in the doses described above, there was
no evidence of parenchymal damage to the
liver, kidney or lungs.

Discussion. These experiments indicate
that furacin may inhibit the growth of neo-

(P) of 0.001,

plastic tissue. The histological findings in
the treated tumors indicate that furacin has
a selective effect on the tumor tissue. Ex-
periments are being continued to deter-
mine which factors explain the action of fura-
cin in inhibiting tumor growth.

Summary. Furacin inhibits the growth of
mouse sarcoma S-13 in C3H mice. The
average survival time of the control mice
after implantation of the tumor was 21 days.
The average survival time of the furacin-
treated mice varied from 29 to 37 days, de-
pending on the amount of the furacin given.
Histological examination of the treated tu-
mors reveal some cellular degeneration and a
lessened mitotic activity. Hypertrophy of the
adrenal cortex and symptoms of B complex
vitamin deficiency were observed in the fura-
cin-treated animals.
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