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Milk Let-Down Activity of Synthetic Oxytocin (Syntocinon) and Relaxin 
in Lactating Rats.’ (23684) 

CLARK E. GROSVENOR~ AND CHARLES W. TURNER 
Department of Dairy Husbandry, University of Missouri, Columbia 

A recent investigation( 1) showed Nembu- 
tal was able totally to inhibit milk let-down in 
the lactating rat but the young were able to 
obtain milk when oxytocin (Armour) was in- 
jected intravenously while the offspring were 
actively sucking. Values thus obtained when 
compared with normal let-down data(2) sug- 
gested the amount of oxytocin released by lac- 
tating rats in response to nursing stimuli was 
.in the range of less than .02 to .1 USP/kg. 
It occurred to us such a procedure could serve 
as a method of bioassay for substances pos- 
sessing milk let-down activity. With this in 
mind, we have assayed, in the present study, 
a new synthetic oxytocin (Syntocinon) which 
has been demonstrated to possess all other 
properties of natural oxytocin (3-7) and re- 
laxin which has been claimed to have milk let- 
down activity(8). 

Materials and methods. Forty primiparous 
albino lactating rats weighing 280-320 g were 
used. Shortly after birth each litter was re- 
duced to 6 young and when 14 days old was 
isolated from their mother for 10 hours. Each 
mother was injected with Nembutal (4.5 mg/ 
100 g) i.p. 10-20 minutes prior to end of iso- 
lation period and when completely anaesthe- 
tized, laid on her side and her litter replaced. 
Thirty rats received Syntocinont in dose of 
.02, .05 or .1 USP/kg i.v. in a volume not ex- 
ceeding .06 ml. into the superior epigastric 
vein a few minutes after the young had been 
replaced and while they were actively sucking. 
Ten others similarly received either 600 or 
1200 Guinea Pig Units (GPU) re1easin.b 
After each litter had been nursed for 30 min- 
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Utes, they were removed, weighed, killed by 
decapitation and stomach contents removed 
and weighed. 

Results. Syntocinon injected i.v. into anes- 
thetized lactating rats a few minutes after the 
young had commenced to nurse resulted in 
milk let-down after a latent period of 5-8 sec- 
onds and seemed to persist 4-5 minutes. After 
milk flow apparently had ceased, they became 
quiet and sucked intermittently the remainder 
of the nursing period. Amount of milk thus 
obtained expressed as percent litter body 
weight is shown in Table I and is compared 
with data similarly obtained previously( 1) 
with natural oxytocin. Syntocinon resulted 
in same magnitude of milk let-down using our 
3-point method of assay, as did natural oxy- 
twin. No milk was obtained during 30 min- 
utes very active sucking by young of anaes- 
thetized lactating rats injected i.v. with large 
doses of a relaxin preparation (Table I). 

Discussion. Previous workers have found 
equivalent responses for natural oxytocin and 
Syntocinon in regard to oxytocic activity (3-5) 
the synthetic product having much less pres- 
sor and antidiuretic effects (3,4,6,7). The 
observation in the present study that Synto- 
cinon is capable of causing milk let-down in 
anaesthetized lactating rats of the same mag- 
nitude as natural oxytocin indicates further 
the physiological similarity of the two com- 
pounds and, in addition, indicates the relia- 
bility of our method of assay in determining 
milk let-down. A variety of other compounds 
will initiate milk let-down in isolated perfused 
cow’s udder (9,10), or will cause local alveo- 
lar contraction of mammary glands of rats, 
mice, guinea pigs and rabbits when applied 
topically ( 1 1 ) . Recently, Shaffhausen et QZ., 
(8) have suggested relaxin may also effect 
contraction of mammary alveoli of sheep for 
after obtaining all milk possible by hand 
milking, they were able to secure additional 
milk by hand milking following intraarterial 
injection of 500 GPU of a relaxin prepara- 
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TABLE I. Comparison of Milk Rcniornl by  Litters of Ansesthetized Nursling Rats  Injected 
with Sa tu ra l  Oxytociii, Syntocinon : ~ i i c l  Relnviii on 14th Day Postpartum. 

Avg % 
W t  of milk 
- __ - Avg wt (g)  

Tren tiiiclit So. of rats 1,ittcrs Milk W t  of litters 
--____- __ ____ - 

Controls* 4 0 144.0 5.5 3.8 4 .19 
Nembutalt 15 164.5 .0 .o 

” + 600-1200 G P I ;  Rclnsiii 10 133.4 .o .o 
” + .02 USP/kg oxptociii t 11  159.0 4.7 3.0 t .82 
” + ” ” Syntocinoii 10 174.9 5.6 3.2 & .21 
” + .05 VSP/kg osytocin t 11 164.2 6.3 3.8 t .20 
” + ” ” Syntocinoii 10 159.4 6.0 3.8 2 .27 

” + ” ” Syntociiion 10 179.3 10.3 5.7 t .46 
” + .1 USP/kg osptociiit 5 168.8 9.8 5.9 * .45 

_- - - - - - - - - -- _- - - .- - - - - _- - - . . - 
* Data  from Grosveiior aiid Turncr(2).  t Data  from Grosvcnor and Turner(1). 

tion. However, if relaxin in doses used in the 
present investigation was capable of contract- 

Guinea Pig Units into 10 anaesthetized lac- 
tating rats failed to initiate milk let-down. 

__-- ing mammary alveoli or directly activating 
pituitary release of osytocin. then nursling 
rats should have obtained milk. Since none 2. 

1. Grosvenor, C. E., Turner, C. W., PROC. S O ~ .  
BIor,. . ~ S D  MED., 19j7, v95, 131. 

, ibid.. 1957, v94, 816. 
, I  

was obtained, it is concluded relaxin, under 

let-down activity in the lactating rat. 

3 .  Konzett, H., Berdc, B., Cerletti, .4., Schweiz. med. 

4. Bainbridge, M. N., Sixon, W. C. W., Schild, 
the conditions of this experiment, has no milk W S C ~ Y . ,  1956, ~ 8 6 ,  226. 

SZ/gilmnry. 1) A synthetic oxytocin, (Syn- 
tocinon, sandoz), injected i.v. into ~ ~ ~ b ~ t ~ l  

H- 0 . 7  SmYth, G. N*, B y i t .  M f d .  J*, 1956, V1, “33. 
3. Francis, H. H.7 Francis, W- J. -4-, ibid., 1956, 

v l ,  1136. anaesthetized lactating rats in doses Of .02, 6. Morari, M., Wein. med. WsChr., 1956, v106, 458. 
and ’’ ‘’’/kg a few minutes after the 

in 
7 .  Rojssonnas, R. .4., Guttmann, S., Jaquenoud, 

p. .A., Waller, J .  P., Konzett, H., Berde, B., Nature, young had commenced to 
milk let-down after a latent period of 5-8 sec- 
onds and seemed to persist 4-5 minutes. 8. Shaffhausen, D. D., Jordan, R. M., Dracy, ,4. E., 
Amount of milk thus obtained expressed as 
percent litter body weight corresponded very 9. Petersen, W. E., PROC. SOC. EXP. BIOL. .WD MED., 
well with data similarly obtained previously 
with Same doses of natural oxytocin. ~t is 10. Peeters, G., Sierens, G.,  Silver. M., Arch. int .  

concluded Syntocinon and natural oxytocin 
11. Linzell, J. L., J. Physiol., lQ55, v130, 257. possess equivalent milk let-down activity. 2 )  . 

Relaxin injected i .v.  in dose of 600-1200 Received November 8, 1957. P.S.E.B.M., 1958, v97. 

1956, v178, 260. 

J .  Dairy Sci., 1954, v37, 1173. 

1942, V50, 298- 

P’aarmacodyn*~ 1952’ v88’ 413’ 


