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creased capacity for destroying solid carcino-
mata in vive, producing characteristic his-
tological changes. The oncolytic Coxsackie
B; virus produced by rat-HeLa tumor pas-
sage in vivo, compared to the same strain
passed in HeLa cells grown in tissue culture.
revealed marked differences in oncolvtic ca-
pacity. Use of this method illustrates the pos-
sibility of virus adaptation by tumor to tu-
mor passage: that this principle has been
successfully emploved to destroy solid tumor
transplants of human origin. suggests its pos-
sible application for future clinical studies.
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Utilization of Vitamin A and Carotene by Selenium Poisoned Rats.* (22932)

J. G. Bierg, C. J. Porrarp, aNDp R. R. CarpENas, Jr.
Laboratory of Nutrition and Endocrinology Nutl. Inst. of Arthritis and Metabolic Diseases,
PHS., U.S. Department of Health, Education and Welfare, Bethesda, Md.

A previous study has shown that aqueous
dispersions of carotene given intravenously
to rats are readily converted to vit. A(1). In
further experiments designed to obtain infor-
mation about the site of conversion of caro-
tene injected intravenously. attempts were

* Part of this work was done at University of
Texas Medical Branch, Galveston.

t Present address: Department of Microbiology,
University of Texas, Austin.

made to block the reticuloendothelial system
and also to damage the liver.

Methods. Weanling male rats of Holtz-
man strain were placed on synthetic, vit.

A-free diet as follows: purified -casein
18. salts 4(2), sucrose 74, cottonseed
oil+ 2, vit. mixture in sucrose 2(3). Half of

the animals in each experiment received 12

} Wesson oil.
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TABLE I. Storage of Vitamin A by Normal and Selenium Poisoned Rats (Mean Values + Stand. Er-
ror).
Time Liver -+ kidney

No. Dayson interval, ———Carotene—— Vit. A <

Exp. rats selenium  Avg wt Supplement hr* Total, ug ug/g Total, ug ng/g
1 5 0 147 <+ 3.6 100 ug caro- 65 0 264 +13 3.9+ .3
5 8 129 =+ 3.0 tene orally 65 0 13.6 2.7 23+ 4
2 6 0 100 - =+ 4.0 95 ug caro- 6 282 =212 6.0 *x.2 9.0+15 26+ 4
6 22 96.1 = 3.0 tene inj. 6 263+ 9 603 58+ .2 114+ .1
3 3 0 84.7 + 6.0 68 ug caro- 6 208+ .7 4.7+ 4 7.7+ 5 224+ 2
4 14 80.0 + 3.5 tene inj. 6 205+ 9 42+ .2 26+ 8 1.0x .3
4 5 0 97.6 +5.6 100 ugvit. A 24 0 316 + 3.7 58 +x1.0
8 7 80.0 = 2.5 orally 24 0 13.8 £1.7 29+ .3
5 5 0 83.0 = 1.6 100 pg vit. A 24 0 329+26 75+ .5
8 7 771 x21 + 0.3 mg 24 0 129 =14 3.2+ 4

vit. E orally

* Interval animal was permitted to survive after giving the supplement.

ppm of selenium, as sodium selenite, in the
diet. Due to differences in maternal diet,
some groups became depleted of vit. A in 17-
21 days while others required 30-35 days.
Selenium did not affect rate of depletion.
Food intake of control rats was restricted to
the amount consumed by the selenium-fed
group. Animals were caged singly in air-
conditioned room at 75 =+ 1°F. Supplements
of crystalline carotene (835% 8-, 15% a~)
dispersed in water with 20%  Tween 40 or of
vit. A acetate dissolved in cottonseed oil,}
were administered by tail vein or by stomach
tube when vit. A deficiency was apparent.
The rats were sacrificed 6 hours after injec-
tion, or 33-65 hours after stomach-tubing. In
the latter groups, selenium was removed from
diet 18 hours prior to giving carotene or vit.
A supplement. All animals were fasted at
least 8 hours prior to death. Vit. A in com-
bined kidneys and livers was determined with
antimony trichloride on an aliquot of the
hexane extract of the unsaponifiable fraction,
using correction for color due to carotene.
Analyses of deficient rats revealed no detec-
table vit. A in livers and kidneys. Rats de-
pleted of vit. A as described above were in-
jected with trypan blue or carbon tetrachlor-
ide prior to administering carotene, and the
tissues analyzed for vit. A. The conditions
are given in Table II.

Results. In Table I it can be seen that
utilization of carotene, as measured by tissue
storage of vit. A, was impaired in rats fed

selenium. Regardless of whether carotene
was given orally (Exp. 1) or intravenously
(Exp. 2 and 3), the amount of vit. A was only
about one half that of control animals. To
determine if selenium might diminish utiliza-
tion of pre-formed vit. A, 2 groups were dosed
orally with vit. A acetate (Exp. 4). Tissues
of selenium-treated animals again contained
less than one-half as much vit. A as normal
animals. In Exp. 5, dl,e-tocopherol was in-
corporated into the vit. A supplement to pro-
tect the vitamin against possible oxidation in
the digestive tract. This failed to prevent de-
crease in storage of vitamin in selenium-fed
animals.

Discussion.  Rosenfeld and Beath(4)
found that in selenium fed sheep a marked
drop in vit. A content of blood and liver oc-
curred, even though the diet contained an
adequate amount of carotene. Ascorbic acid
in these tissues was also significantly de-
pressed by selenium.

In the present study, it is possible that se-
lenium impaired intestinal absorption of vit.
A. In view of the relatively efficient utiliza-
tion of orally administered carotene, however,
it appears that this factor was not of great
significance. The effect of selenium on vit. A
may be explicable by two different mechan-
isms, first, that seleniferous tissues destroy
vit. A, but not carotene, and secondly, that
poisoned liver may have decreased capacity
for holding the vitamin. It has been shown
in vitro that ascorbic acid is oxidized by se-
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TABLE II. Carotene Utilization by Rats Injected with Trypan Blue or Carbon Tetrachloride.*

Vit. A, ug/g
Treatment No, rats Avg wt  Carotene supplement  Liver Kidneys
None 4 113 = 6.3 120 ug, LV, 27+.2 19=+.1
Trypan bluet G 107 + 2.5 Idem 21+.6 23+ 4
CCly 6 113 + 2.7 v 24+.1 21+.3

* All rats were killed 6 hr after inj. with earotene,

t Inj. LP, with 1 ml of 2¢¢ trypun blue:

inj. with carotene 24 hr later.

* Inj. subcut. with 0.2 m! CCl, in cottouseed oil (509 w/vol) for 3 consecutive days; inj.

w1th carotene on fourth day.

lenium salts and this mechanism was pro-
posed as the cause of decreased ascorbic acid
in livers from selenium-poisoned rats(3).
However. we have not observed increased de-
struction of vit. A incubated in rat blood con-
taining added sodium selenite (unpublished
observation).

In support of the second possibility, that
selenium alters storage capacity of the liver.
the recent study of Krishnamurthy and Gan-
gulv(6) may bhe quoted. They found that
rats injected with India ink decreased liver
storage of vit. A ester. but not of vit. A alco-
hol. This would support the theory previ-
ously proposed by these workers(7) that dii-
ferent proteins may specifically bind various
carotenoids in blood. The fact that storage
of carotene was not affected in our study.
whereas storage of vit. A was. would lend fur-
ther support to this theory. However. it
should be pointed out that the 2 types of poi-
sons (selenium and India ink) damage dif-
ferent structures in livers. In contrast to the
results of Krishnamurthy and Ganguly, im-
pairment of reticulo-endothelial system by
trypan blue had no effect on carotene utiliza-
tion in our study (Table IT).

The observation that rats with selenium-
poisoned livers could still convert carotene
injected intravenously supports our previous

conclusion(1) that this organ is not of sig-
nificance in conversion of pro-vitamin. Re-
cently, McGillivray e al.(8) have shown that
injected carotene can be transformed to vit.
A in the rat even when the entire liver has
heen removed.

Summary. Rats fed sodium selenite had
impaired utilization of carotene given orally
or intravenously. Storage of pre-formed vit.
A was reduced, but not storage of injected
carotene. Poisoning with trypan blue or car-
bon tetrachloride did not affect carotene con-
version.
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