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B2 and the desoxyribosides of guanine and
hypoxanthine. These observations are in
full accord with direct growth experiments
(Table 1).2° L. leichmannii showed no zone
of growth on the chromatogram in the posi-
tion where the “citrovorum factor” was lo-
cated. Thus the data of Table III provide
additional evidence for the separate identities
of the factors required by L. leichmannii and
L. citrovorum and demonstrate the existence
in liver of an unknown component, not iden-
tical with thymidine, that promotes the growth
of L. citrovorum.

Liver extract, treated with alkali as de-
scribed in Table I gave results in a paper strip
chromatogram identical with those shown in
Table IIT except that vitamin B;» was de-

stroyed as indicated by lack of growth of

L. leichmannii in the region appropriate to
vitamin Bja.

Summary. 1. Leuconostoc citrovorum was
found to respond to a growth-promoting factor
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in the concentrated liver extract, but this
organism did not respond to vitamin Bis.
The alkali-stable nature of the “citrovorum
factor” further contrasts it with vitamin Bjs.
2. Two fractions were separated from liver
extract by paper strip chromatography; one
of these fractions was presumably thymidine
and promoted growth of Lactobacillus leich-
mannii and Leuconostoc citrovorum. The other
fraction was inactive for L. leichkmannii but
active for L. citrovorum.

3. Although thymidine or high levels of
pteroylglutamic acid (PGA) when tested
singly were only partially effective in pro-
moting growth of L. citrovorum, the simul-
taneous addition of thymidine plus PGA pro-
duced marked growth of the organism. This
finding suggests a functional relationship be-
tween thymidine, PGA and the “citrovorum
factor.”

Reeeived June 28, 1949, P.S.E.B.M., 1949, 7t.

17233. The Lipotropic Effect of Estrogenic Hormones in Inbred Rats.*

PauL GYOrcY AND CATHARINE S. Rosk.

From the Nutritional Service of the Department of Pediatrics and the Gastro-Intestinal Section
of the Medical Clinic, School of Medicine, University of Pennsylvania, Philadelpha.

It has been shown!:? that estrogenic hor-
mones exert in rats distinct lipotropic activity.
In particular, estrogenic compounds (estrone,
estradiol benzoate, ethinyl estradiol) allow
a more efficient use of methionine as a lipo-
tropic agent. In these studies, various pos-
sible sources of error were taken in considera-
tion, such as difference in food intake, weight,
sex and genetic identity. Further, it has
been found necessary to run control and
treated rats simultaneously in all experiments.
This latter precautionary measure was promp-

* This work was supported by the Commission
¢n Liver Disease of the Army Epidemiological
Board, Preventive Medicine Division, Office of
the Surgeon General, Washington, D.(.

1 Gyorgy, P., Rose, C. 8., and Shipley, R. A,
Arch. Biochem., 1947, 12, 125,

2 Gyorgy, P., Rose, C. S, and Shipley, R. A.,
Arch. Biochem., 1949, 22, 108,

ted by the .observation that experimental
groups when not run simultaneously often dif-
fered in their absolute response even under
identical experimental conditions. :

With the exception of a few experiments in
which unidentified strains obtained from a
local dealer were employed, the studies were
carried out on rats of the Sprague-Dawley
strain.? In view of the observation that
various inbred strains may vary more than
500% in their ability to inactivate estrogen®
it became necessary to extend the observations
on the lipotropic activity of estrogens to
other strains bevond those used in previous
studies,'* especially to inbred strains, such
as the Fischer strain, which shows “both a
high threshold for vaginal estrus and an im-

3 Segaloff, A., and Dunning, W. F., Endocrin-
ology, 1946, 39, 289,
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paired ability for hepatic estrogenic inactiva-
tion”.3 In connection with the established
lipotropic activity of estrogens in the strains
hitherto tested!? the claim that in the Fischer
strain “‘extensive fatty infiltration of the liver
develops when massive doses of estrogen are
administered” (alpha-estradiol) appegred to
be of particular interest. Thus, the possi-
bility that the response of the inbred Fischer
strain to estrogens might differ from that pre-
viously established in other strains, made it
desirable to test the effect of estrogen on rats
of this strain kept on an alipotropic diet.

Experimental. 'The same general proce-
dures were followed as were previously re-
ported.* Young adult rats, weighing 120-
180 g, were used. All of the ahimals were
bred and raised in our laboratory from rats
of the Fischer strain received, through the
courtesy of Dr. A. Segaloff, from Dr. W. F.
Dunning (Wayne University, College of
Medicine, Detroit). As usual, control and
treated animals were run simultaneously in
all experiments. When all of the animals of
an experiment could not be run at one time,
equal numbers of the various groups were
started together. All of the animals received
the same alipotropic diet which was of low
protein-high fat type. It, and the vitamin
supplements, were described in the previous
paper.! In the experiments with ethinyl es-
tradiol the hormone reduced the appetite of
the rats to such an extent that it was necessary
to run pair-fed controls.

As estrogens, estrone and ethinyl estradiolt
were used, given orally,? the daily dose being
dissolved in 2 drops of cottonseed oil. Control
animals were given 2 drops of oil daily. When
methionine was given, the daily dose (50 mg
dl-methionine),* was dissolved in 1 ml of
water, and mixed with the vitamin B supple-
ment. In certain of the experiments, where
a number of the animals did not drink this
mixture, it was given to all by stomach tube.

At the end of the 21 day experimental
period, the animals were sacrificed and the
liver analyzed for total lipide with the same

t Ethinyl estradiol was kindly supplied by
Roche-Organan, Inc., Nutley, N. J.
+ Kindly furnished by Wyeth, Inec.
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technique used in the previous experiments.

Results and Discussion. The results ob-
tained are summarized in the attached Table.
The most conspicuous difference in the re-
activity of this inbred strain in comparison
with that of other strains manifested itself
in the very high fat content of the liver in
the untreated animals fed the basal alipotropic
diet. The average fat content of the liver
both in male and in female controls of the
inbred strain was found to be above 30%
while with other strains in previous work?!:
the corresponding figures were, as a rule,
lower than 25%, and frequently less than
20%.

According to our observations made earlier,
as well as to reports in the literature,* even
within one experimental group the fat con-
tent of the liver shows often very considerable
variations, with a distribution curve of wide
extremes. In contrast, animals of the inbred
Fischer strain of the present series showed re-
markable uniformity of response. For in-
stance, among 18 control animals of Experi-
ments 21 and 22 (Table) only one rat showed
a relatively low discrepant figure for liver fat,
14.6%, while the figures for all remaining 17
rats varied only between 30.8 and 43.8%, an
exceptionally narrow range for this type of
experiment.

Even with the use of the Fischer strain the
lipotropic effect of estrogens could clearly
be demonstrated, but only with ethinyl es-
tradiol and not with the much weaker estrone,
at least not with the doses of estrone given.
Addition of methionine increased the lipotrop-
ic effect of ethinyl estradiol considerably but
did not accentuate the effect of estrone. Even
in genetically less homogeneous strains of rats
estrone acted as a weak lipotropic agent or
was found to be devoid of any lipotropic
activity.22 It is probable that in the highly
inbred Fischer rats, kept on the basal alipo-
tropic diet, the development of very intensive
fat infiltration of the liver may exert a special
inhibitory influence as to the manifestation
of the lipotropic effect of = estrogens. In
further consequence, it is not surprising that

4 Beveridge, J. M. R., Luecas, C. C., and O’Grady,
M. K., J. Biol. Chem., 1945 180, 505.



EsTrOGENIC EFFECT IN INBRED RATS

554

"pag ared aram sjer Yy ‘eg puw Fg sjuamtiadxa uy

(8w g¢) summoryragy

1 6%-L1-1
BI0F ¥y ST1Fael—  (091-331) 0%1 YLFE8 GE0F e (* 08) 180 gy § d 01 p 0}
[G0F¢g¥ 8&F601—  (8SI-LIT) 0F1 SEF 9L TFOF19 (8w gg) suruoryIop K o1 o 8%-L3-6
_ _ 8%-LT°6
B0 FLE T F L%6—  (061-831) sel LIFE¥SE 060F #L (% 0g) 150 g K| 11 q 0
YEO+9€ 61+ EI5—  (3ST-I8T) 951 ST FCIE CIF L — 4 1T e 8¥-05°9 93
- (o) 180 g | 8158
LEOF= 9% FI+691—  (SHI68T) 66T  IU0F Ly FE0F &9 (8w gg) anonpagy K 01 » 03
850 F5F  CLF ORI~ (09I-FEL) 6F1 6CCF LSl SFOF 09 (3w gg) aurworyro W 01 e 855 -8
_ _ (% 08) 8%-CE-9
[E0+5%  ¥1F6T5—  (381-0%1) co1 ELF 098 20 F 08 Lo1pragso (LU N 01 q 7
FEOFTY  LTF0Ie—  (961-cer) $oI EEFTITEL 0F0F 8L — I o1 v 8%-GT°9 ¥2
(X 0g) owoarsy | F6a11
LIVFFS  T1F16 —  (0L1-4%D) s¢T WEFGRE 600 F 6L (fw gg) oumongopy | o 8 ‘1 0}
L0+ 09 ¢CTF9g — (£OL-8%1) 8¢ FEF 00T 0T 69 (8w gg) suruopgiogg ol 8 B 81T 33
. (X og) {
OE0F UL L F (08T-£41) w91 CEF LT BEOEER (8 g) o : W 6 P
g0 F¢L  §LF (S81-801) Lot CLOFORE €O F T (X 0g) moaysy W 6 » P8I
IE0F 0L ¢1F (S81-061) 991 CTFLRT 6L0TFFE (8w ge) smuonggop I 6 ._ 01
FIOF L TF ($8L-5¢1) Fo1 CTFHLE &F0F 900 — IS 8 1 L¥-LT-01 I
fep/8 (%) (8) ety (%) 1y oy, (3) 1M (£1iep) Juouguoa g, X0y syBL dno.y)y e ‘ON
‘ayepu - — — - < Jo oN dxrp
pooy oM jey JAT]

PR OIS o sjuewiLiadxg jey JL9Al]
T HTI9VL



EFFECTS OF ADRENOCORTICOTROPIN IN HYPOGLYCEMIA

the lipotropic effect of ethinyl estradiol plus
methionine appeared to be more pronounced
in Fischer rats than seen beforel? with rats
of genetically different and less homogeneous
strains. For instance, in one experiment
(Table I, Exp. 24), the average fat content
of the liver in the control animals was found
to be 33.1%, in the group treated with
methionine, 18.7%, whereas in rats treated
with methionine plus ethinyl estradiol, the per-
fectly normal figure of 5.7% was reached. It
should be kept in mind that in these experi-
ments the animals were pair-fed.

In histological examination’ the testes of
rats receiving estrogen showed signs of de-
generation with consecutive atrophy. In the
control groups the testes exhibited essentially
normal histological findings. In female rats
Teceiving estrogens constant estrus was ob-
served in contrast to the control rats and to
the animals treated with methionine only,
which showed essentially normal estrous

§ We are indebted to Dr. Harry Goldblatt (In-
stitute for Medical Research, Cedars of Lebanon
Hospital, Los Angeles, Calif.) for the histological
examination of the testes.
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cycles.

The exceptionally marked response of rats
of the Fischer strain to an alipotropic diet
is in good accord with the recently published
behavior of the same strain with regard to
methionine uptake by liver slices.” Compared
with an inbred Wistar strain, liver slices
obtained from Fischer rats showed a very low
uptake of methionine. These observations to-
gether with the results here presented should
reemphasize the importance of genetic varia-
tions in stock laboratory animals when used
in this type of experiment.

Conclusions. 1. The fat infiltration of the
liver in response to an alipotropic diet is more
uniform and more intensive in rats of the
inbred Fischer strain than that seen in the
past in genetically less homogeneous strains.
2. Estrogen, in particular ethinyl estradiol,
when given in combination with methionine,
exerts a very marked lipotropic effect with a
corresponding reduction of the liver fat to
normal values.

5 Rutman, R., Dempster, E., and Tarver, H.,
J. Biol. Chem., 1949, 177, 491.

Received July 22, 1949. P.S.EB.M, 1949, 71,

17254. Effects of Pituitary Adrenocorticotropic Hormone (ACTH) in Chil-
dren with Non-Addisonian Hypoglycemia.

IRVINE McQUARRIE, E. G. BAUER, M. R. ZIEGLER, AND W. S. WRIGHT.
From the Department of Pediatrics, University of Minnesota Medical School, Minneapolis

Severe chronic hypoglycemia of the non-
Addisonian type presents a difficult etiologic
and therapeutic problem, unless by good for-
tune it is found on direct examination of the
pancreas to be due to a removable adenoma
of the islet cells in that organ, a comparatively
rare pathological condition. Dietary control
-of the blood sugar level, which may be quite
successful in some cases of mild “functional”
or “recurrent” hypoglycemia, is ineffectual in
the severe persistent type. Surgical removal
of as much as 80 to 85% of the histologically
normal pancreas, a therapeutic procedure of
last resort, is likely to give temporary relief
only, as in two members of the series of pa-

tients included in the present investigation.
Cautious use of alloxan in one severe case of
idiopathic hypoglycemia appeared to be suc-
cessful.' Despite its hepatotoxic action, this
agent deserves further trial but only under
the strictest supervision.

Repeated attempts on our part to force
the gluconeogenetic action of cortin to a de-
gree sufficient to control non-Addisonion hypo-
glycemia, while midly encouraging in a few
instances, have been unsuccessful in the main.
However, the isolation of pituitary adreno-

1 Talbot, N. B., Crawford, J. D., and Bailey,
C. C., Pediatrics, 1948, 1, 337.



