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Despite the difference in formazan patterns
the total amount of reduced TTC per mg of
kidney tissue is approximately the same in
normal and hypertensive kidneys, as is the
oxygen consumption determined by the con-
ventional micro-respiration technic. Con-
current studies of VEM metabolism show the
uniform restriction of VEM production to
anaerobiosis in normal kidneys, and the
formation of VEM under both anaerobic and
aerobic conditions by the hypertensive kid-
neys of animal and human subjects. When
the VEM metabolism of a kidney from a
normotensive rat, dog or human is trans-
formed to the hypertensive type by a period
of prior anaerobiosis in wvitro, there is a
parallel development of the characteristic
hypertensive formazan pattern in the proxi-
mal convoluted tubules.

The reduction of TTC to the insoluble for-
mazan results from an interaction between

VitamiN Bis AND HEPATOMAS

TTC and enzyme systems within the cell.
The observations reported would indicate
some alteration in the metabolic character-
istics of the proximal convoluted tubules in
experimental renal and essential hypertension.
The association of these histochemical changes
in the proximal convoluted tubules with
alterations of the VEM mechanisms in experi-
mental and human hypertension suggests,
1) that the proximal tubules may be the
site of VEM formation, and 2) that the
failure of the hypertensive kidney to limit
VEM formation to anaerobiosis may be re-
lated to the enzymatic disorganization re-
vealed by TTC.

Finally, the data presented provide specific
evidence for a similarity between experi-
mental renal hypertension and essential hyper-
tension in man.
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Procarcinogenic Effect of Vitamin B;; on p-Dimethylaminoazobenzene-Fed
Rats.* (18067)

Paur L. DAy, Lou DEWEES PAYNE, AND JAMES S. DINNING
From the Department of Biochemistry, School of Medicine, University of Arkamsas, Little Rock.

Diet is known to influence the carcinogen-
icity of p-dimethylaminoazobenzene (DAB).
Riboflavin has been shown to exert a pro-
tective effect(1) while it has been reported
that biotin is procarcinogenic(2). The ex-
periments to be reported in this paper indicate
that vitamin By, exerts a marked procarcin-
ogenic effect on DAB-fed rats.

Experimental. Weanling female Sprague-
Dawley rats were fed a purified diet consist-

* Research paper No. 910, Journal Series, Uni-
versity of Arkansas. This investigation was sup-
ported in part by a research grant from the
National Institutes of Health, Public Health
Service.

1. Kensler, C. J., Sugiura, K., Young, N. F,,
Halter, C. R., and Rhoads, C. P., Science, 1941,
v93, 308.

2. du Vigneaud, V., Spangler, J. M., Burk, D.,
Kensler, C. J., Sugiura, K., and Rhoads, C. P,
Science, 1942, v95, 174.

ing of the following: isolated soybean pro-
tein,t 18 g; sucrose, 67.4 g; hydrogenated
vegetable oil, 8 g; cod liver oil, 2 g; salt
mixture(3), 4 g; choline chloride, 0.1 g;
inositol, 10 mg; thiamine chloride, 1.5 mg;
riboflavin, 0.5 mg; nicotinamide, 2 mg; cal-
cium pantothenate, 1.0 mg; pyridoxine hydro-
chloride, 0.5 mg; vitamin K, 0.025 mg; biotin,
0.005 mg; folic acid, 0.5 mg; and p-dimethyl-
aminoazobenzene, 70 mg. This diet contains
approximately 0.27% methionine. One group
of rats received this diet unsupplemented,
one group received this diet plus 5 micrograms
of vitamin B;» (Rubramin) per 100 g, a
third group received this diet plus 0.6% DL-
methionine, and a fourth group received the

¥ ¢¢ Alpha Protein,’’ obtained from the Glidden
Company, Chicago.

3. Hubbell, R. B., Mendel, L. B., and Wakeman,
A. J., J. Nutrition, 1937, v14, 273.
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TABLE I
Influence of Vitamin By, and Methionine on Incidence of Hepatomas in p-Dimethylaminoazo-
benzene-Fed Rats.

Avg daily Avg daily Incidence of Liver wt*—

Supplement to diet food intake, g wt gain, g hepatomas, % % of body wt
None 6.4 0.1 17 9.3
Vitamin By, 7.0 0.2 78 15.7
Methionine 8.1 1.2 11 7.0
Methionine + vit. By 10.5 11.0

1.2 33

* Liver weights include tumors, where present.

diet supplemented with both vitamin By,
and methionine. The rats were fed these
diets for 170 days and were then killed and
autopsied. The incidence of gross hepatomas
was recorded. There were 9 rats in each group.
Three rats in the unsupplemented group
died without hepatomas during the experi-
mental period. Two rats receiving vitamin
By, one rat receiving methionine, and one
rat receiving vitamin B;, plus methionine died
with hepatomas during the experimental per-
iod. The incidence of hepatomas is based
on those rats either surviving the 170-day
period or dying with hepatomas.

Results and discussion. The pertinent data
are presented in Table I. The addition of
vitamin B;s to the DAB-containing, meth-
ionine-deficient diet increased the incidence
of hepatomas from 17% to 78%. The addi-
tion of vitamin By, to the methionine-contain-
ing diet increased the incidence of hepatomas
only from 11% to 33%; thus methionine
appeared to afford some protection.

The procarcinogenic effect of vitamin B
may indicate that this vitamin is required for

tumor growth or it may be a reflection of an
influence of vitamin By, on metabolic trans-
formations of the carcinogen p-dimethylam-
inoazobenzene. In the former event these
results might have general application to the
entire field of cancer. Experiments are in
progress to elucidate the mechanism of the
procarcinogenic effect of vitamin Bj,.

It would be unfortunate if the conclusion
were drawn from these experiments that vita-
min Byp itself is carcinogenic. There is no
evidence that such is the case. On the con-
trary, a control group of rats receiving the
soybean protein diet with vitamin Bj., but
without p-dimethylaminoazobenzene, showed
no hepatic tumors.

Summary. Vitamin Bis has been found
to enhance markedly the carcinogenic effect
of p-dimethylaminoazobenzene in rats receiv-
ing a methionine-deficient diet. However, a
control group of rats receiving this diet
without p-dimethylaminoazobenzene showed
no hepatic tumors.
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Life Maintaining Activity of A! Desoxycorticosterone Acetate.* (18068)

Javes H. LEATHEM

From the Bureau of Biological Research and Department of Zoology, Rutgers University,
New Brunswick, N. J.

Life maintaining activity in adrenalecto-
mized rats has been obtained with A! allo-
pregnen-21-0l-3, 20-dione 21 acetate for which

* This investigation was done under contract
with the Office of Naval Research, Navy Depart-
ment.

the trivial name A! desoxycorticosterone ace-
tate was suggested(l). This steroid has
been compared with desoxycorticosterone ace-
tate (Percorten, Ciba) for life maintaining

1. Djerassi, C., Scholz, C. R., and Leathem,
J. H., Experientia, 1949, v5, 204.



