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Interact ion between exogenous and endogenous oxytocin and vasop res s in  was found to affect  
the mechan i sm of mi lk  e ject ion by the alveoli  of the m a m m a r y  gland in lactat ing rats .  Inhi- 
bition and s t imulat ion of the effect  of oxytocin on mi lk  eject ion by vasop res s in  was demon-  
s t ra ted .  On the bas i s  of the pr inc ip les  obse rved  the concent ra t ions  of these hormones  were  
invest igated in the p l a sma  of dogs depr ived  of wa te r  for  3 days and then allowed to drink. 
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The combined action of oxytocin and ant idiuret ic  hormone  (ADH) in the i r  lactogenic effect  has not yet  
been adequately  studied. Evidence for  thei r  in teract ion exis ts .  Fo r  instance,  the suckling of young an imals  
is accompanied  by an t id iures i s  [9]. The inc rease  in the reabsorp t ion  of wa te r  in the kidneys under  the in- 
fluence of ADH c r e a t e s  favorable  conditions for  the e l iminat ion of wa te r  by another  channel - with the mi lk  
[6, 8, 9]. It might  even be admit ted that ADH itself ,  s ec r e t ed  during the per iod of lactat ion,  induces both 
an t id iures i s  and the sec re t ion  of milk ,  m o r e  espec ia l ly  because  during this per iod a r e sponse  is observed  
chiefly in the ce i l s  of the supraopt ic  and not the p a r a v e n t r i c u l a r  nucleus [1]. However ,  physiological  doses  
of ADH without oxytocin a r e  t hemse lves  hardly  sufficient  to induce mi lk  eject ion [6]. Interact ion mus t  
evidently take place between these ho rmones  both at the level  of the m e c h a n i s m s  of the i r  l iberat ion and at 
the level  of the t a rge t  organ.  

The object  of  this invest igat ion was to study in teract ion between oxytecin and ADH at the level  of the 
alveol i  of the m a m m a r y  gland. 

E X P E R I M E N T A L  M E T H O D  

Pa r t  of the m a m m a r y  gland of a lactat ing r a t ,  r emoved  under  pentobarbi ta l  anes thes ia ,  was cut into 
p ieces  m e a s u r i n g  about 1 m m  S in Tyrode  solution. A s e r i e s  of s tandard  solutions of oxytocin (Gedeon 
Richter ,  Hungary) and of 8 -1ys ine -vasopres s in  (Sandoz, Switzerland),  cor responding  to 49 combinat ions  of 
the i r  d i f ferent  concent ra t ions  in the range f rom 0 to 10 -~ i .u . /ml ,  was made up. The t ime between placing 
the piece of  t i ssue in the t es t  medium and the eject ion of mi lk  (observed under  the mic roscope)  was m e a -  
sured  with a stopwatch. Sta t is t ical  analys is  of the resu l t s  was c a r r i e d  out by the two-fac tor  d i spers ion  
method [4, 5], enabling not only the signif icance of the ef fec t  of each sepa ra t e  fac tor  but also their  i n t e r -  
action to be es t imated .  

E X P E R I M E N T A L  ~ E S U L T S  A N D  D I S C U S S I O N  

The mean logar i thms  of the reac t ion  t ime of the p ieces  of m a m m a r y  gland of the lactat ing ra ts  to 
di f ferent  combinat ions  of hormones  a re  given in Table 1. With each combination the mean was de te rmined  
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TABLE 1. Combined Effect of Oxytocin 
and Vasopress in  on Reaction of Pieces  
of Mammary  Gland of Lactating Rats 

Ox Ctocin (in i.u./ml) 
Vasopressin 
(in i.u./ml) lo-* ~o-, o 

10-2 
10-4 
10-6 
lO-S 
10-16 
10-1.- 

0 

0,84 0,98 
1,05 1,15 
1,05 I,I9 
1,00 1,16 
0,97 1,08 
087 
0,65 

I0--6 10- -8  10- -10  [0--12 

1,10 1,11 1,09 0,89 
1,16 1,26 1,291 1,10 
t,24 1,37 1,401 I,I9 
1,31 1,46 t,41 ] 1,25 
1,32 1,30 1,28t1,17 
1,09 t,17 1,24 1,20 
1,15 1,36 1,45 1,52 

0,92 
1,15 
t,19 
1,22 
1,26 
1,30 

TABLE 2. Effect of Fac tors  of Time 
and Dilution of P lasma (taken after  
drinking at the end of 3 days '  depr iva-  
tion of water) f rom Dogs on Reaction of 
Pieces of  Rat Mammary  Gland 

I Diluted plasma 
, Time(in Undiluted 

rain) plasma 1 : 10* l : t 0,  

25 

60 

100 

Note. 

l 

0,91 
(0,98) 

(10-r 10 -2) 

1,19 
(1,19) 

(10 -4 , 10 -6 ) 

1,04 
(t,o8) 

(lO-4, 10-16 

1,16 1,34 
(1,16) (1,37) 

(10-6, 10 -4 ) 10 -6 , 10 -6 ) 

1,28 1,32 
(i,31) (1,3o) 

(10-6, 10-6) (10 -8, 10 -~~ 

1,02 1,12 
0,09) (1,17) 

(10-6, 10 -1"-) (t0 -6, 10 -m) 

Explanation of table in text. 

for a sample consist ing of 16 pieces taken from' five rats.  
The mean weighted dispersion of the random factor  was a s -  
sessed as 0.0489, with 785 degrees  of freedom. The two- 
factor  dispersion analysis  of these data gave the following 
results .  Both hormones had a significant (P < 0.01) effect on 
the milk output. The dependence of the reaction time on the 
dose of the hormones was less marked for vasopress in  than 
for oxytocin. Meanwhile interaction took place (P < 0.05) be-  
tween the hormones;  i.e., ex t remal  sensi t ivi ty of the pieces 
was observed  only with definite combinations of concent ra -  
tions of oxytoein and vasopressin.  

On the basis of these resul ts  three regions of in terac-  
tion between the hormones can be distinguished: 1) a region 
of high oxytocin concentrat ions (10 -2, 10 -4 i .u./ml).  All doses 
of vasopress in  had an inhibitory action against oxytocin; 2) 
a region of low oxytocin concentrat ions (10 -1~ 10 -12 i.u./ml). 
All doses of vasopress in  had an accelera t ing action; 3) a 
region of mean oxytocin concentrat ions (10 -~-, 10 "s i.u./ml). 
Large (10-2-10 -4 i.u./ml) and smal l  10 -1~ 10 -12 i.u./ml) doses 
of vasopress in  (except the combination of 10 -6 i.u./ml oxy-  
tocin and 10 -i~ i,u./ml vasopressin)  had a stimulant action, but 
average doses  (10 -6, 10 -8 i.u,/ml) an inhibitory action against 
the effect of oxytocin. 

The interaction thus revealed between oxytocin and 
vasopress in  applied s t r ic t ly  speaking to exogenous hormones,  
and there is no guarantee that it also occur red  between endo- 
genous hormones.  To analyze the effects of interaction of 
endogenous oxytocin and ADH the plasma of four dogs taken 
af te r  drinking at the end of 3 days deprivation of water  was 
investigated. In this case the plasma has beth oxytocin and 
antidiuretie activity [2, 3]. With the course  of time inactiva- 
tion of the hormones takes place in the plasma and, accord -  
ing to some workers  [7, 10], ADH in this case is des t royed 
more rapidly than oxytocin. With this in mind samples of 
plasma and two dilutions of it (1 : 10 ~ and 1 : 104) were tested 

at different t imes af ter  taking. By ca r ry ing  out the experiment  in this way unknown levels of endogenous 
oxytocin and ADI-I could be combined. 

The mean values of the logari thm of the action time, determined for a sample of 12 pieces,  are  given 
in Table 2. The mean weighted dispersion of the random factor  was est imated as 0.0427 with 89 degrees  
of freedom. It is interesting to note that in this case only the interaction between the time and dilution fac-  
tors ,  i.e.,  the effect of interaction between the endogenous hormones,  was significant (P < 0.05). 

Comparison of the data in Tables 2 and 1 shows that those in Table 2 cor respond to the mean values 
of the logari thm of the reaction time obtained on incubating pieces of the gland with fixed levels of exogen- 
ous oxytocin of 10 -4, 10 -G, and 10 -8 i.u./ml, if a combination of 10 -4 i.u./ml oxytocin and 10 -2 i.u./ml vaso-  
press in  was taken as the start ing point (for the subsequent dilutions these values must  be reduced by 102 
and 104 times,  respectively).  

If the hypothesis of the more rapid destruct ion of ADH than of oxytocin in the plasma is cor rec t ,  with 
the course  of time the reaction velocities ought to pass through values found in the same columns of Table 1 
below the accepted initial values. The mean values of the logari thm of the reaction time taken from Table 1 
and corresponding to the hypothetical combinations of oxytocin and ADH levels and these combinations 
themselves are given in Table 2 in parentheses.  The figures on the left in the lower parentheses give the 
oxytocin concentration, those on the right the ADH concentrat ion in i.u./ml. Comparison of the mean log- 
a r i thms of the reaction time corresponding to endogenous and exogenous hormones,  with Student 's c r i t e -  
rion, showed no significant (P > 0.2) differences between them, so that the oxytocin activity of the plasma 
of this group of dogs could be est imated as 10 -4 i.u./ml and its antidiuretic activity as 10 -2 i.u./ml. 
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The effect  of in teract ion between exogenous oxytocin and vasop res s in  revealed  by these exper iments  
is thus valid also for  physiological  doses  of endogenous hormones .  
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