RESTRICTED FEED INTAKE ON PITUITARY LACTOGEN

if anterior hypophyses were grafted together
" with ovaries. Transplantation of anterior
hypophyses alone failed to produce breast
cancer. No mammary tumors occurred in
castrates into which ovaries, anterior hypo-
physes alone or anterior hypophyses in com-
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bination with ovaries were grafted at 7 months
of age. Thus in male mice, an age factor
which is independent of the testicle operates
in the production of breast cancer by ovarian
and anterior hypophyseal grafts.
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Effects of Restricted Feed Intake in Intact and Ovariectomized Rats on
Pituitary Lactogen and Gonadotrophin.*

JosEpH MEITES AND JAcKk OWEN REED.

(Introduced by F. W. Bernhart.)

From the Department of Physiology and Pharmacology, Michigan State College, East Lansing,
Mich.

Starvation generally has been shown to re-
sult in decreases in the weights and func-
tions of the endocrine glands, and these de-
creases have been attributed to a reduction
in secretory activity by the anterior pitui-
tary.l® The adrenals represent an exception,
since in cases of extreme or total starvation
their weight and activity are actually aug-
‘mented rather than reduced.?8

Assays of the gonadotrophin content of the
pituitaries of starved rats have revealed a de-
-crease in the hands of some workers*® while
-others have reported no change in pituitary
content.® The lactogenic hormone content
of the pituitary was found to be reduced dur-
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ing complete starvation in lactating rats.!!

It was the purpose of these experi-
ments to seek further clarification of the ef-
fects of restricted food intake on the pitui-
tary content of these two hormones, since
under other conditions the latter has served
as a reliable index of the amounts of these
hormones present in the blood stream.0-!3
It was also considered desirable to determine
the above effects in both intact and ovariecto-
mized rats, since in the latter the pituitary
gonadotrophin content is known to be high-
ert*16 and pituitary lactogen lower than in
intact rats. 1317

Methods. Forty-eight intact female rats
of about 200 g body weight and 35 rats which
had been ovariectomized about a month pre-
vious and weighed about 230 g were used in
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T these experiments. All were of the Sherman
5 St Seess Furiddw strain. The intact and ovariectomized rats
“ = . were divided into 5 groups each, and were put
- w| SHEEUL ANETA on ad libitum, 34, V2, V4 and no-feed regimes.
£ = = H4HHE HHHH 4 ' The 34, 4 and 4 feed levels were determined
2 AnGe AR daily from the ad libitum intake of the con-
il O PR Ininiaiahs trol group. The ad libitum and partially-fed
- u; T an % 5 groups were killed at the end of 14 days
- X=X Lemx o and the unfed group at the end of 7 days.
HIEN . The endocrine glands were removed, trimmed
== ¥ free of extraneous tissue, and weighed on a
2 % Roller-Smith balance.
1= The pituitaries from each group were mac-
£ erated into a fine paste with a small mortar
g g and pestle. Distilled water was then added to
2l Z[2% a volume of one ml per pituitary, and the
RS 2 . | fine suspension was taken up with a syringe
%)= Pl ORESES 23335 \ through a number 25 needle.
208 i ! H HAHH HHH HH Gonadotrophic potency was measured by
';1 z L ' ;;‘ E; g ; g ; g ; ; 2 injecting th_e equiYalent of 5 pituitaries from
E o each group into 5 immature female rats, mak-
§ H wl cwom ing two injections daily for 5 days. On the
ElS S eSysgl 6th day the rats were killed and the ovaries
3 P E ® IAnkule "*5 and uteri were we'ig'hed.. LactogeniF potency
':E: g 2 éggéggg ; ;vas'as.say_ed by injecting the t?qulvalent of
et T oeesssAE pituitaries from each group mtrad'ermally
] £ < | over the crop glands of 5 mature White Car-
E . - = § | neau pigeons during a 4-day period, and rat-
el & ez e g ‘ ing the crop responses by the Reece-Turner!?
sl 8% L SEHEE method on the Sth day.
Ellg] =% Results. Although incidental to the main
Sz 2 problem, the effects of restricted feed intake
2|S a on the weights of the endocrine glands will
5 £ .., umumn sewnss be considered first (Table I). In the inta.ct
2 r?z_g"g' B+ 00 1T | rats, the welghts.of the pituitary, -thym}d,
ol T | |, |~ adrenals and ovaries were reduced on an in-
; 5% srmpg znzza = l di:vidual basis iq all the restricted diet.groups,
z 23 B| anqAsS adssAs 0 NF with the exception of the adrenal weights of
® > the completely starved group. On a 100 g
B B2l gzess ggxsw Il body weight basis, the weights of these
I 8| T masas £ glands remained the same, again with the
& < < ¢ E  exception of the adrenal weights of the
g = = | 2  completely starved group. These results agree
& o 'S:S'~ - rg_,sk . ‘ w on the whole with those previously reported
% gl I X 5 by other workers,
g! =S T oEStT. B In the ovariectomized rats, there was no
A ESSTE EFWSE. = loss of pituitary weight in any of the re-
SETR s &R S stricted diet groups; a slight but similar loss
* £ of thyroid weight in all restricted diet groups:
SB5g| Sggoe Smsn | Z  and a slight loss of adrenal weight in all re-
AR A e [ stricted diet groups except the non-fed group.
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On a 100 g body weight basis, pituitary
weight was increased in all restricted diet
groups; thyroid weight was slightly reduced
on the 31 and %4 feed regimes but increased
on the 4 and no-feed regimes; and adrenal
weight was unchanged on 34 and % feed in-
take and increased on 74 and no-feed intake.

These differential effects of restricted food
intake on endocrine weights in intact and
ovariectomized rats are interesting since they
have not been reported previously. This
may be due to the fact that almost all of
the previous work on this problem has been
done in intact animals. It is not known
whether such differential effects would be
obtained in intact and ovariectomized rats
during more prolonged periods of feed re-
striction.

The effects of reduced feed intake on the
lactogenic and gonadotrophic hormone con-
tent of the pituitaries are given in Table II.
In neither the intact nor ovariectomized rats
on testricted feed allowances was the gonado-
trophin content of the pituitaries reduced from
that of the controls fed ad libitum. 1In fact
the concentration was actually increased on
the basis of hormone content per milligram
of pituitary in the intact groups (since pitui-
tary weight was decreased on the restricted
diets). The pituitaries of the ovariectomized
rats contained about 10 times as much gona-
dotrophin as the intact rats, as indicated by
their ability to increase ovarian weight in
the recipient immature rats,

The lactogenic potency of the pituitaries of
both intact and ovariectomized rats on re-
duced feed was decreased below that of the
controls fed ad Ubitum, on an individual
basis. The decrease in lactogenic hormone
was roughly proportional to the decrease in
feed intake. On the basis of hormone con-
centration per milligram of pituitary there
was only a slight decrease in the intact groups
and a marked decrease in the ovariectomized
groups. In corroboration of previous find-
ings*3*7 the lactogen content of the pituitaries
of the ovariectomized control rats was re-
duced below that of the intact controls.

Discussion. Maddock and Heller'® have
suggested a possible cause for the divergent

results reported by different workers on the
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assay of pituitary gonadotrophin content in
starved rats. They pointed out that other
investigators implanted entire pituitary glands
into recipient assay rats, whereas they injected
suspensions of pituitary tissue, as was also
done in our experiments. The implantation
method is believed to be less exact since
necrosis, growth, or encapsulation may oc-
cur, resulting in an exceedingly variable de-
livery of gonadotrophic hormone.

It is not clear as to why the pituitary gona-
dotrophin content remains the same during
periods of starvation while pituitary lactogen
becomes reduced. There can be no doubt
that starvation, depending on its degree, re-
sults either in a reduction or complete cessa-
tion of gonadal and mammary gland activity.
This would certainly seem to indicate that
the amounts of circulating gonadotrophic and
lactogenic hormones are reduced.

On the assumption that pituitary content
of a hormone represents the resultant between
the amount being produced and the amount
released into the blood stream, Maddock and
Heller!? explain the ‘dichotomy’ between gona-
dotrophin content in the pituitary and blood
stream of starved rats as being due to a failure
of release and to a minimum of production by
the pituitary. The decrease of lactogenic
hormone content in the pituitary during star-
vation could be explained as being due pri-

ASSAY OF SECRETIN AND CTrOLECYSTOKININ CONCENTRATES

marily to a failure of production with little
or no interference with the release mechanism.

Assays of pituitary content of gonadotro-
phin have proven to be reliable indicators of
the amounts present in the circulation follow-
ing ovariectomy, during estrogen administra-
tion, but not during starvation. Assays of
the lactogen content of the pituitary have
accurately reflected the amounts present in
the blood stream during lactation, during es-
trogen or testosterone administration, and also
during periods of restricted feed intake.

Summarv. The lactogenic and gonado-
trophic hormone content of pituitaries of in-
tact and ovariectomized rats was determined
after full, 34, ¥4, 14 and no-feed regimes. The
full or partially-fed groups were sacrificed at
the end of 14 days and the unfed group at
the end of 7 days. Pituitary lactogen con-
tent was reduced in the intact and ovariecto-
mized rats on the 24, ¥4 and no-feed regimes
below that of the 34 and full-fed controls. No
change occurred in the gonadotrophin content
of the pituitaries of either the intact or
ovariectomized rats, regardless of the level of
feed intake. In the intact but not in the
ovariectomized rats, restricted feed intake
caused a marked reduction in the weights of
the pituitary, thyroid and adrenals, except that
on the no-feed regime adrenal weight was in-
creased in both groups.
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Assay of Secretin and Cholecystokinin Concentrates.*

Leon L. GersusrIN, C. C. WANG, AND A. C. Ivy.
From the Department of Clinical Seicned, University of Ilinois College of Medicine, Chicago

The most feasible assay of secretin con-
centrates involves the cannulation of the pan-
creatic duct and observation of the increased
rate of pancreatic juice output upon intra-
venous injection of the sample. Ivy, Kloster,
Drewyer and Lueth! introduced the threshold
dose, namely, that amount of a secretin con-

* This study has been aided in part by a grant-
in-aid from the National Imstitute of Health,
Bethesda, Md.

centrate causing a flow of 10 drops (0.4 ml)
of pancreatic juice within a 10-minute period
over the control rate in the dog. In a later
work, Greengard and Ivy® reported that the
threshold dose of a preparation obtained from
hog duodenums (ST) and adopted as a
standard was 0.25 mg for many dogs. This
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