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by Albert Eatner

l. Considerable data are available which indicate

tnat tne fJnCtiO;ilS of t1e erdocrine ;sten are largely de-

pendent ugon the nutritional state of the animal. The ob—

(
D

Jects of ti present exterinents Vere to deternine the ef-

fects of inanition upon nannary growth 8:od 15ctation in

the rat, nd to see if the administration of hormones cou.ld{
0

overCOme tne de crease in lactational pen"01ml.nce as a re-

sult of underfeeding.

2. Xpe inent l. The effect

.‘

administeringH
,

(
I
)

o

drowtn hormone, tngroxine, anterior pituitary powder, oxy-

tocin, prolactin, nydrocortisore acetate; and orytocin,

prolactin, and nydrocortisone acetate in CONLOiflEtion, on

lactational performance of underfed rats were studied.

A totel of 105 ntule, female Carnort a rats of the CPI

Strain were bred. On the 4th day JostJartua the litters

were reduced to eight pups yer dam, and the Iood intake

of the dans was reduced to 1/2:ornal ccnsunption. The

dads were injected daily xitn a particular hormone or nor-

mones from tne 4th to l7thdla;s postpartum. All injections
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were given subcutaniously once daily, except oxytocin which

was given four tines daily. The dams and litters were

weighed daily, and the lactational response was measured

by the daily litter growth rate. Since the pups received

only nil; during this period, this was used as a measure

of niln production. On the 16th day postpartum the dams

mere sacrificed and the pituitary, thynus, thyroid, adre-

nals, ovaries, and uteri were reaoved, trimmed of extrane—

ous tissue and weighed.

Lach group of mother rats was treated as follows:

1. Controls, saline; ad libitum fed.

2. Controls, saline 1/2 feed.

‘
6

5. Bovine anterior pituitary, 15 mg; 1/2 feed.

4. Bovine anterior pituitary, 25 mg; 1/2 feed.

5. Growth hormone, 1 mg; 1/2 feed.

6. Thyroxine, lolpg/le gm B.fit.; 1/2 feed.

7. dyarocortisone acetate, 0.5 mg; 1/2 feed.

8. Hydrocortisone acetate, 1 mg; 1/2 feed.

9. Prolactin, 1 mg; 1/2 feed (20 I.U./mg).

lO. Oxytocin, l I.U.; 1/2 feed.

11. hydrocortisone acetate, 1 mg; prolactinil mg; and cry-

tocin l 1.U.; 1/2 feed.

5. The 1/2 fed control group gained about half

as nucn as the full—fed controls; 92 gm as compared to 186_

gm. None of the hormones injected into the 1/2 fed lactat—

ing rats produced any significant change in litter weight
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gains during the entire period of lactation (4th—18th days

postpartum) or during the early part of lactation (6—lOth

days postpartun). however, during the later part of lac—

tation (llth—lath davs postpartum), prolactin, the higher

fl

dose 0: hydrocortisone acetate and oxytocin produced a sli ht

but significant increase in litter weight gains. when pro-

lactin, oxytocin, and hjurOCOItison acetate were injected

in cembiration, the response was about the sane as when

each of these hornones was given separate lj.

4. Dams receiving growth hormone and the higher

0dosas f anterior pituitary powder lost less V’JEiETht the-n the

1/2 fed c;ntrols; 35 in and 34 5h as compared to 60

however, these hormones prosucei no beneficial effect in—

,

LCsofar as increasinr ni1 productio was concerned. hydro-

isone acetate, which sh wed s0ne beneficial effect on

litter nei ht Qains duringthe lit ‘r part Of lactation,

( (
h

g (
I

,
0
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l
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.
1

F
-
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)

0
"
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1

p' ‘ .‘ ° body weight by the dans. Ehere

seemed to he no correlation ‘etween nother's weight 3nd

the anount of milk produced.

5. On an absolute weiqht basis all the endocrine

organs of t1e 1/2 fe- groups were decreased in weight. On

an orpan—bOQy weight ratio they remaized aeout the same,

except for the adrenal” thic1 increased in 'ei ht and the

tnjnus ahicn decreased in Height. adninistration of hydro—

cortisone 3cetete decreased the weight of he adrenals and

thyhus on both an a0301ute and re a ive boay weight heels.
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o. gxperi ent 2. Th effects of underfeedin: upon

manner; developaent were studied. nature, ferale Carworth

strain were divided into three groups of

eight rats each. Group 1 was fed ad libitun and groups

II and III received l/2 ieed and no feed for 14 days. At

the ternination of the experiment, he rats were sacrificed

and the right inguinal manner; pad was removed and prepared

H
3

OI‘

(
T
o

‘ross mounting. The glands were rated for develOpnent

a O O 0 w $
.
4
1

l
.

’
n
.

‘
— to the following scale:

I. Few ducts; few or no end buds

II. noderate duct develOpnent; moderate number of

end buds

Ill. numerous ducts with many branches; many end

buds

IV. numerous ducts with many branches; with moder-

ate lobulo—alveolar (L-A) growth

The pituitary, thymus, ovaries, uteri, and adrenals were

removed, cleaned and neijhed.

7. haemary glands from the full-fed ontrols had

ar averafie rating of 1.2. Glands from the 1/2 fed group

25ed 2.2. Glands from the group given no food averaged

3.0, wita three rats exhibiting moderate lobulo-alveolar

8. Ch an absolute weight basis, the pituitary,

thyhas, uteri, and ovaries were all decreased considerably

as a result of the various degrees of inenition. The
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adrenals, however, inc1 eased over their oriinal \ei ht

during the period of conglete food Vitqcre”1. On an organ-

body we';ht ratio the weights of the ovaries and uteri r (
I

A ‘I

38:0.0
.
‘

mained about the sane, and the pituitary incr'

-Xp erinent 3. The effect of underfeedinj on

k
‘

. L
I

.3

Inannary involution was studied. nature, -emale Oarmorth

n

s o: the CE} strain were

a

ed. On the 4th dayc
+

tostpartun
.L

U Hre

the litters were removed and the nother rats were divided

into two groups of eiéht rate each. The eXperi:enta l ani-

mals were fed l/B the food consumed by the ad libitun fed

controls. On the ljtl day postpartum the d€m1s were sacri-

ficed and the riiht inuinel nannary gland was removed for

histological exanination.

10. As co1paied with the full—fed controls, under-

feeding retarded nannary involution as judged histoloaically.

The glands from the under ed group showed better maintenance

of alveolar structure and in some areas secretory material

ll. it is concluded that:

. ihe decrease in milk production of underfed

sucnle‘ lactating “ats cannot be overcome

by the administration of horhones. This

decrease is due prinarily to the lowered

food intaXe,. and not to red1ce d endocrine

function. It is thought tiet the suckling

stihulus is able to naintain the secretion
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of those horhones necessert for milk pro-
U

duction at a near oytinel lev l.(
U

bnderfeeding can induce hennary develOpnent

in the nature cycling rat, end retard in-

volution of the post ertu; gland. It is

thought thet severe underieedin; can pro—

hote the sec;etion of A333 and orolectin

from the anterior bituiterj in enounts ede—

quete to induce the observeu effect U
)
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L. i11LDIN'1'13 I 0:.“

It is well nONn that nutrition plays an important

role in the iunctionel inte ration of body organs. Further-

nore, the endocrine syste-1 is not divorced iron nutritional

influences. fine functions of tne inte rior pituit;ry Qlend

end its taréet organs are ,ertially dependent ugon proyer

nutrition. Enus, inanition or 130x of adequate specific

dietary constituents, sucn as Vitapllns or groteins lea's

to a reduction in ectivity of most endocrine glends. nulinos

and lol---nta (1941) tei:.ie; the condition associated with

inenition "gs:duoondooPanectonV" beceuuse of its “eseiblence

to tne condition wnich nornslly Iollows surgical removal

1

Sub-nornal nutrition ce re
A.

1"} .K-‘ r‘ ‘ ‘c. h

SSS 0119 Tciequ 0.1. an,(
i
)

.A . .u -9 » i-: - ' . w .. A. .1“ fl
nunter oi ante;icr LJituiteig noinones. Lne jrinery cause

of endocrine “J.clunct101 durin: malnutrition is conSidered

”'5' ~ -~ 1 - ’l "" I “s '1‘» V. .— _, O A“. -. ' 1 (3+: *-~. ' "~*r‘.= ~" 1" ‘V n L‘ ~51 \ .

DC be e OlmlulDHCu lcv-l Oi circui.uin; quoyJJSBnl noiionee,

reter than a rerractorj state of the tar et organs. The

iQ resoond to 1.4ln oEiCJln of anterior9
1

target oroans d’c.*
:

gituitery norncnes (nrsnoff, 1952). fine reduction in en—

docxine function leads to a number of endocrine disturbances

such as growth depression, reduced thyroid activity and

reproductive failures. nangr of these disturbances have

7 . "‘ z ’3 ) ‘~ — ‘ r h "-x‘ ‘ '/ ‘ ' ‘fi' 15 Us - r~. r~ ‘ _‘7,-‘ J.“

0381i OleCOli‘c DJ 11:18 cumiilloti 1{3.1.011 OJ. iiOI‘nOflc‘D (LI‘;:-iCif,



1952). Kelson (1359) nas enoxn tnst pregnancJ ccn oe main-

tained SVJH ier1tne diet is congletelg lecgin; in protein

by tne administretion of estrogen 3nd Troyesterone.

‘ . ' J. - p .c- 1 ' 1, ‘; .4. —: .. -.. +2 ..

nestrictiOns oi iooc intege, troweln 0‘ ouner nu—

trients in lactating cninels results in a seeieese in n 1k

iroduction (Lee e, 193C). It is Lnown tht tn- gs .tcnwnce

of nil; groiuction also de

ticLUlEEl‘lJ giolectin, 193E, and oxytocin (;eites, 1959).

(
L
)A-“ .9 ‘- ‘ , -. " ,. . i 4 ' 2 .0 -\ - .,. _. ,1 1

'ne Oi tne gllnfir; Oe'cCt1VBS oi tie firesent stu5_;, ta “e-

.9 . --- -. I,‘ ,." V, _ ...,. -' _,, -‘_ ,,,’. _ .U. _. -. ‘ " fl 1’. __1 ‘f ‘ A

lore, use to deteinine b0 inet eitent, ll QLJ, .ie decrease

1

in 111: groduction in rats Thich reenilts from underfeedH
'

'
5

'
9

A

‘4

‘I H1
"
)

F
l

f‘ 1 . --.. w :3 - A 1 n -~~ ,: “I; . ~.‘ ":"‘ . P “ 1. its: ' ' 'D 1A

is due to leuiCec enuOCiine luncti n, inc njetlel tie

in nilk Jields cen be overcone y eiiinistrstion of hormone

7‘

Anotner esgect of the re etion 0: nutrition to nam-

(1 3" f. 1" . '2‘ . I r» ‘. 1' ~ '1‘ ' 4' . -r-~ '\ 9- “'N 'V

maIJ iu1Ction ullCfl Wes of interest b0 investi.ite was tees

unueIMOuIisied men (neys, et 31., 1950). gunerous ‘eports

l
\
2

. ‘ 1 ‘ u ‘ -v I

1.13 C .1123; .111 81.1 durin.r
J

S
1

H O O

5

c
+

|
-
’
~

O U
)

I
.
.
.
). -;; . ,- -1. n . r :1 ‘5 _- .1 , ,, r

indicate 1¢L5t tne Aul.—: IE2
L

cnronic inanition or acute starvation is not decreseed

(:out.eil et e1., 1948; Quincy, 1948; L'Angelo et 31., 1943‘

of ACEH. Sretnik et e1., (

Qituitery, even in the c019

respond to tke stinulus of ovcrieetold witi incregse syn-

‘ 1 "‘ . r" 1 -‘.- ‘\“ ~ A ‘ 'x (“r3 -v--n -~' 1"

tJ681S and relees: o: lOflafiOuiO-leo
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EA iron the anterior pituitary canC
1

The release of A

be induced by a number of facto1s other than stress, includ-

ing the suchlin; stinulus; numerous druis such as serot nin,

chlorcgronazine and reseryine; adrenalectomg; and thyroxine

adninistration (neites et al., 1362)} Chess factors have

also been shown to produce physiological manifestations in

the rat which have oeen interp1eted as being indicative of

increased secretion of prolactin from the anterior pitui-

tary. Thus, all these factors induce pseuoo1e:13ncy or

lactation in the rat (neites et al., 1962). Since both

A013 and prolactin are released together under nany con—

ditions, it is possible that inanition could induce secre-

tion of both these hormones fron1 the anterior pituitary.

Food restriction has been reported to retard man-

mary growth in rats and mice (Sykes-st al., 1348; Jhite,

134+). Trentin and Turner (1341) and Astwood (l 937) have

snoun that the mammary duct system is much less sensitive

to estrOAen during inanition. In these exoeiiments the

debree of inanition was not severe and the exteri1ents were

of Snort duration. Since only long gericds of chronic in—

anition or s101t er periods of come ete starvation increase

the secretion of nCTA, it was of interest to de

effects of similar degrees of inani

and involution. It was considered possible that the result—

ant 1ise in AJ1A and grolactin secretion 11;-

1

nannarg grout; ans retard mannary 1nVOlution.
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emphasize that a diet which is adequate for boov growtl
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fed protein deficient diets (fienuels, 1930; lestiem, 1953?.

mne niin sensitivity of tne gonads t O

tration of grotein deficient rets was oenorstriteo bv Sreonik

et al. (l958). whev snowed that the protein deficient rats
9’

required tne sane anount of F51 :or follicular regeirtent

p
.

m r.
-

O (
F

as nygopngsectonized r;ts, an(
\
‘
I

."d greater sensitivity

to 1063.

Llinination of grotein from the diet iron the onset

of pregnoncy tnrouenout estotion results in loss of the

q

young (nelson, 1959). nelson and Avens (i954

\
.
_
/

fed protein—

free diets to prewnant Lets and éeve those hormones whicdVf‘)

‘

8 C.- 0 Vi? I‘-0 I
.
.
.
)
.

q

.. A q ‘ ~ ,~ . ‘o‘ . ~ -- . . -.— .. . .-.~ '—\ r -- - 1 vy , ’. i.- . _ l \

ncle simwii to melflCEJJIJflI3JHmHCJ ixizrky oanect .
.L

ieCtonizei rats (Lyons, 1345). liejnenc; was maintained

in 50 ger cent of the rats given eStrone, in 70 per cent

of tne rats given oro:eSterone, and in 100 per cent of the

animals éiven a conbinstion of estrone and prOgesterone.

brill and Burrell (1944) Slowed tnat the adminis-

tration of

restored wonaial function in both the male and female.

nelson et el. (l357) "egorted siniler effects with vitenin

-ceficient rats. The feeding of pyridoxine, Bl’ or B6

deficient diets to pre;nent rats resulted in a hi“h inci—

o
"

dence of *csorotions. Lelson (19j7, 1959) was a l to main—(
D

O H
)

(
L

- _ .. ., , .' -‘v-,.. ‘. i ..- _:.'- ' .1. h ._ .,,

tain EJRimhaflCJ J31 tnese inyts Qv eoinnglstraticwl sticne
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during 5estation in 3-fieficient rat“ sirce
,

hormones were ineffective i;1 ie‘giria; the testis injurv

of n-Qeficient rats. Endocrine therapy has slso proved

ineffective in preventing tne regroductive 0~blOlO which

occurs in viteii b
‘

1998).

rituiter15functic gulinos and Pomerantz (1941)
 

"\

s Oi ooservtioss voicernio the effects(
I
)

eri (
D

pr sented a

of inanition upon tne endocrine status of the rat. From

taeir observations they concluded that i.s:ition loads to

a pcysi0105icel state scioriit co arable to that which

n ru$_‘ll" follows sur5icel resoval f the citiite.r3. Tiey

tersed tlis cogiition "pseudohvsoprvseotOfiV." Date have

been accumulatin5 on the effects of nutritionel deiicienciet

ugon the endocrine System for some tire prior to these ob-

servetions, but for the first ti“

on tile 15;;it‘iiter;r

Since toe 5onads and accessory orjens retain ap-

parently normal sensitivity to - mtooic Stilulstion

under concitioss of inanition end :ietsr] deficiercie s,

I

it cow:9;- 0
)

,red that thOp“decal -o-siotropins were seczeted

F
? (
l
;

in insur'ficient amount s to Maintain ior"l enrioc i”—'——‘
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function by the 5onads. in order to gain infornation on

the functional state of the gituitary, the ituiteriies from

(
.
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D

$
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O

Q
\ I :
3

C (
T
,

(
I
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Hnutritioxally deficient aninals meie a say

of worhers. Mason and dolfe (1950) inglanted gituitaries

fron chronically starved rate into innature fenale rats

l-_’V‘

{...La. C
i
:

found that the resulting increase in ovarian and uter—

ine mei5ht was significantly less than fron pituitaries

obtained from litt rna'es fed the sane diet ad licituzi.

Similar results mere reported by .Jeiner (135 9). Later

workers found eitier no chin e or an ' crease in pituita ‘

5onadotrooin content. haddock and ieller (1947/, after

starving rats for 12 days, reported that the pituitaries

were more potent than those fron nornal rate even though

the weight of the anterior pituitary had fallen about 405.

31913

:
—
J
)

nenald i (1949), engloyingi oquHect01ized young

rats as assay animals, showed that the ovaries of anilals

injected with gituitaries of underfed rats were four times

as lar5e as those obtained from aninals injected with pitu—

itaries of normal rats. similar findings have been reported

‘y “sites and heed (1949). Injectin5 the equivalent of

one pituitary into innature female rats they found that

'\

the gonadotrOpic content of the pituitary Trom those rats

on restricted diets was equivalent to the controls fed ad

libitum.

Studies with diets deficient in a pa; ticuler nutri—

ent have shown similar results. nelson (1359) assayed the
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pituitai es from late whose diets R333 de

for one month, -nd found inCieased res with no QSCTSPSG

in 105d activity Per 5lend. Bioassay oi pitlitaries from

female ' ate subjected to vitamin E deficiency showe
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0increases in 354 iJitvQ
)

0 d

It igears that inarition ant certain vitahin orm

Erotein deficienCies are not associated with a decreased

nygogn seal contont of 5onadotropins. Ch the con rerf,

the pituitary content is acre likely to as increeLeeJ. iris,

to ether with the res ones of nutrient—deficient rats to
v ....

low levels of injected ronadotroyins, strongly su::est that
v

the 5onadal inaaeguacl ” deficien rats result from aw 0
)

O }

decreased secretion of fitfliterWCiadotrOQins. The in—

creased 5cnauotrOUic Potency in underfed rats hay result

fron:

l. A nor.ial late 0: hormone syntheSLs :ed a de-

-15- , A p ,, ... . -. . - A 5 .-‘u‘ A -' ._-. ' 4.“ :

A.Lufll.3a56c.:13ue (LE JOILhflra sJ-rL1esis d.ti llir'|
\
.
"

1L'.,... 4 3,“... .L.‘

SUiblfla in EUQdmdlSQlOn
. ~' '3 ' o ‘r “‘3‘ -1 - .-- ,~'\ '-

iteu or 1C release, H (
1
1

...“ .‘T . - _, -3,

01 the hormone.

{.1.” "’ '- r‘w 4'!‘ ."\‘ “\3 " "\‘ A ~’ ‘ ' 2’ . ‘0 ~ “' F“. r? I '

..LiiU'J-Jil {Laue}. vl’l LiOJ:--Lk.’l,l\_J CJfltdii-U 0.1. a; allgimllv- ICE-7‘7 serlxe

are V3'j ha"; to intergret. A better indicator of the *unc-

tional state of a 5land is the blood level of the hormone.

bribnin et al. (ljbl) have reJorted sli;ht increases in



 

pituitarJ content of Eoi in rate on 5rotein ccflClent ciets,

uitnout a uetectable rise in 010od levels.

jutrition an” Tfiyrcii Function

A decrease in +arroid ectivitv has been demonstrated
«.1 J

, ‘5 1 r7 .. ”3’ M -...H‘ ' -15.“. 5’) t7“ _)

Lila e5- --cl (ALA/1. Oi --ie

in the ”at d‘ nani

ote5.hens, 1940). in

H
.

tio:

chroni03ll;r unde

S 107*” (1158573, 1
Lei-I )
4/

l

striction. Atropty

,H _ r. - j: ’5 ‘_‘ .11 '1 5 ,5‘ 1‘ A

“lelL al Do have oe
o L.

(idilZJZCS arn

(
[
1

involution

fl

I'l’lOLll"lS;lSC

...5

-Leloe

lD

d

Lliti‘fl

L)

v (
1
)

C1 A.Oaall’V;ra-ltz ,

'b01‘].

1

.3

UN“

1940;

the

terink (ljjO) shove“ that the anount of I ken uo bv

the thgroio mes reduced in 51055mo tion to the severity of

food restriction. D'An elo (l9fl deuons rated a reduction

in tJJTOthQlC level in tne ulOOd Ol acute];-r starv rats

and nice. nvidehce for lo ered levels of ill Elincoe and

-roiJ, 19;5) and a d65”5883u rate of relense of tL/roidsl

l 5 \neioniin, 1937) have a so oeen re orted.

Lurin5 inanition bteyncns (1940) chservea that under

nourished guinea 5igs were 10 ti cs Acre sensitive to thy—

rotr05ic hornone than norhal 5uinea pi s. The tnvroia re-

s 'to 1;nrota:o5ic rioiimnie s. 5 inponds

( ,.. '
1::S r.‘that the condition 1 a 5ituitary ori

the reduce; secreti n of thyrotr05in is resgonsible, at

least in part, 01 the re5ressive chen5es in the -y d

duriig nchitior Ehe sensitivity of the 5ituitccv—un rCi

aXis to Milo uzucii ‘u'ng ias be“n stidied by Pipes et al.
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a that three-fourths of nornel food
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intaxe siniiicsntlg decre:sed thertroaic hornone Tlt7irout
A.

en effect on body 33';ht.

.‘i- 'l . . - I“. ‘3 7 ’ 4 "' I I -1; "a ~1 1 ' ‘." II' ‘ " + . . "

nutrition ans eronth iiohotin5 :ihotion
 

'7 4‘ "5' ""71 1‘ r I“ 3' " 4 3"» ‘1 . 4" ‘

if an inhatuie hihl is 5iaoeu on a restricted

-' - ,, _ _., -1.- _ .' . ,5- , ,: l , ' _ 1 5 ,- .54. - | 3

ciet, 510» i as re5res -ente' DJ sneletai Elo' atiOc ahc Gfilfl

in body wei5ht is reduced. Li et el. (1949) found that

the aminitrs.tion of err to such aninals results in hore

rayid 5rorth, essoo iate i with reduced nitroen excretion.

Erandseh et al. (l954) found that in .ele“ absence of

0‘ . A I - M ~- *~ “-1 . e! h . ‘74- . ‘1 . - "\ ~ ‘7‘ . ' ”l", . ~\‘." Y‘ -_' l ,' ,

uietarj 5Ioteih, tie tiOial 5roh hel e5i5hnses Jes sealed

tein oeficient rats for growth horhone activity to Wet,ih

whether growth arrest was due to oeCreaser syrtLesis of

irowtn hornone. An absence of oietary

'ns reduced the 5ro tn nornone content of 'he 5ituitaries

to one-half norhal ahount per ng of tissue. inere was a

5eralle l oe crease in nuhoer nu sir(‘
5'

but failure of 5r0"tn horuone synthesis in the absence f

dietarJ 3rootein hay not be the only cause of 5rowth retard

tion; lack of amino acids es building blocks eni the inebi

ity of the cleleton to respond to 5rowth hormone hey also

be a factor in Crowth aIrst in nrotein deficient rets.
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atr0545 as ndicetiv oi recuced AJEi

K1335) also observei "sat sirensl siz

c. en etsclute wei it oisis tie rats

food intsle for 14 days.
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. mind its effects a the sore—

d the 335srent shift in the 5ro—

tery horuon=s during severe inani-
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cernin; tne nutrition endocrine interrelations during lec—

tetion. Enis can be fertlv exoleined bv the diffl' culty

in measuring silk groduction in rat 3.
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tion in miln yield. nelson (1959) showed tnst lactationsl
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fingerinent I. Effects of Hormonal Administration Upon Lilk

Broduction in dnderfed hats
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Figure 1. Gross mount of a mammary gland from a rat fed

ad libitum for 14 days. 7X

Figure 2. Gross mount of a mammary gland from a rat half-

fed for 14 days. 7X

Figure 3. Gross mount of a mammary gland from a rat starved

for 14 days. 7X
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Figure 4. Mammary gland from a rat fed ad libitum for 10

days after young have been removed. 14OX.

Stained with hematoxylin and eosin.

Figure 5. Mammary gland from a rat one-third fed for 10

days after young have been removed. l4OX.

Stained with hematoxylin and eosin.
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the ability to maintain ere HERO? in deficient rats by t e

administration of estrOgen and progesterene (nelson, 19;.).\

0 I
t

Here, as in milk production, we have a conplex process

develoynent (in tnis case an SJDlM’O) whicn is controlled

by nutritional and endocrine factors. Yet, even in the .

case where protein was congletely ouitted from the diet,

pregnancy was maintained by the administration of hormones.

fiOUld this C
D

.poly to lactation, nnicn is also a hormone de-

gendent grocess?

In nicerin -it 1, the adninistration of hormones

to underied lactating rats failed to have any effect on

litter weignt gains during tne entire period of lactation.

dowever, the three normones, prolac tin, oxytocin, and hydro-

to b Lost essential for(
f
)

I
.

.
.
.
.
v

H O ; y
.cortisone, which have been

nilk production, each dencnstrated a slight ability to in—

crease milk yields during the later )art of lactation (ll-

latn days postyartun). These iesults suest tha' the de-

crease in milk production irom unlerfeee‘in: was due priner-

ily to lowered food intake and not to reduced endocrine

function.

.-_-: _ 4‘ “1‘,” ‘ '1 r. ,fl_:_,. 4. ' hw' a -.

Sreonin et al. (ljol) demonstrated that ovariectony

I
“
)
.

n grotein—deiiCient rats greatly increased Lituitary WS;

S
U

b c
"

.

I
—
1

'css content, raised the circulatin: levels of 353 and

orougnt about castration C' t y

norynolo;ical and gnysiolo;icel cnan es shoe that the “itui-

tary gland, even in tie conglete absence 0‘
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its caracity to resgond to the stimulus of ovariectony with
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stimulus resulting iron sev
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U
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to act ugon the gituitary to cause forhstion and liberation

}of soln (oelye, 1346). it SBEnS then tiet the “uncticnal

cayacity of the gituitsry 18 not completely inhibited by

Ccltnln iorls of sub—nutrition, and that it can respond to

u . - 4 V I ‘ - ‘- A >". J- . ' ‘

$044.8 s-EliLALLJ. ‘..lt£ BILL—J SJ; u-lasl of hormones.m (
”
I

L
)

Q "
J

(I
.

F
f

(
D

O
:

(
D

0 cause tne release of onytocin from the posteriorC
E

841 0 W5;

fituitarv (retersen and Ludrick, 1942), and prolactin (geites

and rurner, life), and nail (erefoire, 1946) iron the an-

terior xituitery. lt is believed that in the greseht study,

the gituitcry gland iesgonded to the stihulus of sucklinf

pitd the production oi Hrolactin, null, and oxytocin at

estimal or near ogtinel levels for nilh Production. The

slight fiositive effects of administering these three nor-

mones durin, the later part of lactation could possibly

ave been due to the decrease in the strength and duration{
.
3

of the suckling stimulus as result of the nalnourished con-

dition of the bugs and dens.

In angerinent 2, it was shown that manner? develcy-

I
)

ment can Ce induc« K I
’
“

d ’n rats as reshlt Ol uncerfeed

{
\

C
. .-.. g -: .. - -‘ .0 3‘ . H. w - ‘, _ -.. - -.nl. ., .- * ma, ..pl

‘lflCC tne Qiowtn oi the fiJJJC1:lS flagbfluvu dyOn noimcnal

... -. 1~ — .N » - ' ,. H ‘1. ~,~'~, .-;. _. -:“. ‘g- 'n ‘ 4- ‘,"| r‘c -* , , n ‘ rx 0

stlnulation, some nor “urnL.iacuor Ol Iacuols were a.,arent

7 ' .

secreted in increased a cunts as result of inanition. In
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cretion of tnose ncrnones necessary for milk production

at a near optimal level.

in Experiment 2, tne effects of underfeedin: ugon mem—

nary growtn were stuuied. nature, fenale rats received

half—feed or no food for 14 days. half-feeding induced
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