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Estimation of Amount of Oxytocin Released as Result of Nursing StimuIi 
in Lactating Rat." (23142) 
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There seems to be little doubt that the 
posterior lobe of the pituitary gland plays an 
important role in milk let-down(1). T t  is 
also generally accepted( 2-4) that oxytocin 
from this gland is responsible for contraction 
of myoepithelial elements surrounding alveoli 
and small ducts of the mammary gland thus 
making available milk for withdrawal. 
Amount of oxytocin required by various spe- 
cies for milk let-down has been investigated 
to some extent for the rabbit (5-8), sheep (9) ,  
goat(9.10). sow( 11) and human( 12). How- 
ever. the amount required by the rat has not 
been adequately determined. Folley ( lo) ,  re- 
porting upon unpublished work by Cowie, 
found that young of anaesthetized lactating 
rats were able to obtain milk, as determined 
by test weighing, after a single i.p. injection 
of .025 1.C. oxytucin into the mother. Gros- 
venor and Turner(l3) found that .2 I.U./kg 
subc. restored milk let-down in lactating rats 
in which normal let-down had been inhibited 
by ergotamine treatment. 
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In the present study the amount of oxy- 
tocin required for normal milk let-down in 
lactating rats has been determined by inject- 
ing various levels of oxytocin i.v. into anaes- 
thetized mothers and comparing weight of 
milk obtained by the young with normal val- 
ues previously obtained ( 14). 

Materials and methods. Forty-one lac- 
tating rats, each with its first litter and weigh- 
ing 190-320 g, were housed in individual 
cages and fed Purina Lab Chow and water 
ad libitum. Shortly after birth each litter was 
reduced to 6 young and when 14 days old was 
isolated from the mother for 10 hours. 
Each mother was weighed and injected with 
Nembutal ( 3  mg/100 g )  i.p. 10-20 minutes 
prior to end of isolation period. When com- 
pletely anaesthetized, she was laid on her side 
and her litter replaced. Twenty-seven ani- 
mals received oxytocin; in dose of .02, .05 or 
.1 USP/kg injected i.v., in a volume not ex- 
ceeding .06 ml, into the superior epigastric 
vein a few minutes after the young were re- 
placed and while they were actively sucking. 

We are grateful to Dr. 1. Bunding of Armour 
L2bcrator:es fcr the supply of oxytocin. 
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T lY1a t 111 C'11  t 
so. ( I f  -1vg \\.t of *\Yg wt of Kt of-milk 

rats litters (g) inilk ( g )  Wt of litter 

Control* 10 144.0 5.5 3.8 * .19 
S emhu t a 1 11 164.5 .o .0 
Senihutal + .02 USP/kg osytociii 11 159.0 4.7 3.0 -e .82 

11  164.2 (i.3 3.8 -e .20 
) 3 6 x 3  9.8 5.9 2 .45 

Sembuta l  + .@5 CSP/kg osytociii 
Semhutal + .1 VSP/kg osytoviii 

Eight similarly received .06 nil distilled 
ivater; the remaining were uninjected. .After 
each litter had been nursed for 30 minutes 
they were removed. weighed. killed b!* decapi- 
tation and stomach contents removed and 
weighed. 

S em ki u t a1 an a es t h es i a block ed 
the let-down reiles in lactating rats and pre- 
vented removal of milk by j-oung during 30 
minutes nursing (Table I ) .  Osytocin in- 
jected i.1.. a few minutes after nursing had 
commenced. resulted in milk let-down after 
a latent period of 5-10 seconds and seemed 
to persist 4-5 minutes. These times were ob- 
tained by observing the young: when milk let- 
down had started the young immediately began 
sucking actively. .\fter milk flow had apparent- 
ly ceased they became quiet and sucked only 
intermittently during the remainder of the 
experiment. -4mount of milk obtained es- 
pressed as percent litter body weight secured 
during 3G minutes by young of anaesthetized 
lactating rats injected with osytocin is shown 
in Table I .  I'alues obtained with doses of 
osytocin of .02. .05 and .I L-S€',kg were 
3.0 -+ 32. 3.8 t .20 and 5.9 z .45. respec- 
tively. Control injections of distilled water 
were without effect. 

Discussion. Our previous results ( 14) ob- 
tained with 40 litters, each with 6 young, on 
14th day postpartum, indicated that weight 
of milk in stomachs of young expressed as 
percent litter body weight obtained after 30 
minutes nursing following 10 hours isolation 
gave a mean of 3.8 t .19. Results of the 
present study obtained under the same stand- 
ard conditions indicated .05 USPikg oxytocin 
was necessary to evoke let-down of same 
mean quantity of milk whereas .02 USP/kg 
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ivas insufficient. Since in the previous study 
( 13) 1 2  of 40 normal rats showed milk let- 
down permitting removal of 2.0-3.0%, 15 
rats of 3.774 and 12 others a removal of 4.6- 
5.6%. it is suggested. on the basis of present 
results. the amount of oxytocin released by 
those animals was approximately .02. .05 and 
. I  L-SP kg. It is concluded that normal 14 
day postpartum lactating rats vary in amount 
of release of oxytocin following nursing stimuii 
from less than .02 to .1 'C'SP/kg. It is of  in- 
terest to note injection of .1 USP kg oxytocin 
elicited a much greater withdrawal of milk 
which would seem to indicate more milk is 
present in mammary glands of lactating rats 
than a litter of 6 normally obtains during 30 
minutes nursing, although previous observa- 
tions( 14) indicated young were satiated by 
this time. 

That complete anaesthesia blocks milk let- 
down reflex and that posterior pituitary prin- 
ciples are able to cause discharge of milk in 
the anaesthetized animal has been determined 
for species other than the rat (6-8,10,15). 
These observations have been extended in the 
present work to include the rat. Extensive 
esperiments on the lactating sow have led 
\\'hittlestone( 1 1 )  to estimate 0.5-1.0 T.U. 
osytocin released normally at a nursing. 
Cross(8) found .05 I.U. similarly needed for 
the lactating rabbit. Results of this study 
indicate about .014 USP oxytocin is released 
per lactating rat  in response to nursing stimuli 
which, on a body weight basis, is approxi- 
mately 3 and 10 times the amount released by 
the rabbit and sow, respectively. 

Summary. We estimated amount of oxy- 
tocin required for normal milk let-down in 
lactating rats. This was determined by in- 
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jecting various doses of oxytocin i.v. into 
anaesthetized mothers while young were ac- 
tively sucking and comparing weight of milk 
obtained by young expressed as percent litter 
body weight with normal values. Xembutal 
(3 mg/100 g) blocked milk let-down reflex 
and prevented removal of milk by the young. 
.05 USP/kg oxytocin restored normal milk 
withdrawal; .02 USP/kg did not. Much 
greater yields were obtained with .1 USP/kg. 
Milk flow commenced with all doses after 
latent period of 5-10 seconds and lasted 4-5 
minutes. It is concluded that normal 14 day 
postpartum lactating rats vary in amount of 
release of oxytocin following nursing stimuli 
from less than .02 to .1 USP/kg. 
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It has been well demonstrated by a variety 
of technics( 1-3) that diverse antibodies other 
than anti-ovalbumin are present in “specific” 
antisera directed against crystalline ovalbu- 
min. Indeed, Vaughan and Kabat(4) have 
demonstrated that, in addition to anti-conal- 
bumin, anti-ovomucoid and anti-lysozyme, 
antibodies exist in such sera as a result of the 
antigenic stimulation of hitherto unidentified 
egg white impurities in ovalbumin. In at- 
tempting to relate serum antibody titers to 
fatal anaphylactic shock in the ovalbumin- 
sensitized mouse the question of antibody 
identity arose. Having previously noted ( 5 )  
that all proteins do not manifest the same 
ability to sensitize the white mouse to the 
same degree, the sensitizing capacities and 
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cross-reactivities of the available protein con- 
taminants of crystalline ovalbumin were char- 
acterized by the pertussis-technic( 6).  

Materials and methods. Thrice recrystal- 
lized egg albumin (Ea) was prepared accord- 
ing to the procedure of Kekwick and Cannan 
( 7 )  as described by Kabat and Meyer(8). 
Conalbumin (Ca), as the crystalline iron 
complex, and ovomucoid (Ovo) were pre- 
pared(9) and generously supplied by Dr. 
Robert C. Warner of New York University. 
Crystalline lysozyme (Lyso) was purchased 
from Nutritional Biochemicals Corp. Female 
white mice of the Swiss-Webster strain weigh- 
ing about 20 g were obtained from Tumble- 
brook Farms. Groups of animals were sensi- 
tized by a single intraperitoneal injection of 
a given amount of the egg white protein con- 
tained in 0.5 ml of a suspension of 2 x 1O1O 


