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Interaction between exogenous and endogenous oxytocin and vasopressin was found to affect
the mechanism of milk ejection by the alveoli of the mammary gland in lactating rats. Inhi-
bition and stimulation of the effect of oxytocin on milk ejection by vasopressin was demon-
strated. On the basis of the principles observed the concentrations of these hormones were
investigated in the plasma of dogs deprived of water for 3 days and then allowed to drink.
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The combined action of oxytocin and antidiuretic hormone (ADH) in their lactogenic effect has not yet
been adequately studied. Evidence for their interaction exists. For instance, the suckling of young animals
is accompanied by antidiuresis [9]). The increase in the reabsorption of water in the kidneys under the in~
fluence of ADH creates favorable conditions for the elimination of water by another channel — with the milk
{6, 8, 9]. It might even be admitted that ADH itself, secreted during the period of lactation, induces both
antidiuresis and the secretion of milk, more especially because during this period a response is observed
chiefly in the cells of the supraoptic and not the paraventricular nucleus [1]. However, physiological doses
of ADH without oxytocin are themselves hardly sufficient to induce milk ejection [6]. Interaction must
evidently take place between these hormones both at the level of the mechanisms of their liberation and at
the level of the target organ.

The object of this investigation was to study interaction between oxytocin and ADH at the level of the
alveoli of the mammary gland.

EXPERIMENTAL METHOD

Part of the mammary gland of a lactating rat, removed under pentobarbital anesthesia, was cut into
pieces measuring about 1 mm? in Tyrode solution. A series of standard solutions of oxytocin (Gedeon
Richter, Hungary) and of 8-lysine-vasopressin (Sandoz, Switzerland), corresponding to 49 combinations of
their different concentrations in the range from 0 to 1072 i.u./ml, was made up. The time between placing
the piece of tissue in the test medium and the ejection of milk (observed under the microscope) was mea-
sured with a stopwatch. Statistical analysis of the results was carried out by the two-factor dispersion
method [4, 5], enabling not only the significance of the effect of each separate factor but also their inter~
action to be estimated.

EXPERIMENTAL RESULTS AND DISCUSSION

The mean logarithms of the reaction time of the pieces of mammary gland of the lactating rats to
different combinations of hormones are given in Table 1. With each combination the mean was determined
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TABLE 1. Combined Effect of Oxytocin for a sample consisting of 16 pieces taken from five rats.

and Vasopressin on Reaction of Pieces The mean weighted dispersion of the random factor was as-
of Mammary Gland of Lactating Rats sessed as 0.0489, with 785 degrees of freedom. The two-
xytocin (in Lu./mD factor dispersion analysis of these data gave the following
Vasopressin results. Both hormones had a significant (P < 0.01) effect on
(in fu./ml) | 1o—2 j1o—¢ fo—s [10—* Jlo=1910—i2| o the milk output. The dependence of the reaction time on the

dose of the hormones was less marked for vasopressin than

%8:: (1)’8% ?,?g Hg i:lzé i,gg ?13133 (}3,?2) for oxytocin. Meanwhile interaction took place (P < 0.05) be~-
10-6 1,05 | 1,19 ] {24 1,37 | 1,40 1.19] 1,13 tween the hormones; i.e., extremal sensitivity of the pieces
10-8 1,00 [ 1,161,311 1,46 1,41 |1,25] 1,22 ) : i . .
1010 097 | 108 17321 130 | 1728|117 | 1126 vs-ras observed c:only with definite combinations of concentra
1012 0,87 {1,00{1,09| 1,17 1,241,204 1, tions of oxytocin and vasopressin.

0 0,65 [0,95| 1,15} 1,36 | 1,45| 1,52 | —

. On the basis of these results three regions of interac-
tion between the hormones can be distinguished: 1) a region
of high oxytocin concentrations (1072, 107 i.,u. /ml). All doses
of vasopressin had an inhibitory action against oxytocin; 2)

a region of low oxytocin concentrations (10~%, 10712 i.u./ml).
All doses of vasopressin had an accelerating action; 3) a
region of mean oxytocin concentrations (102, 1072 i.u./ml).
Large (10°2-10% i.u./ml) and small 10™%, 10~* i.u./ml) doses

TABLE 2. Effect of Factors of Time
and Dilution of Plasma (taken after
drinking at the end of 3 days' depriva-~
tion of water) from Dogs on Reaction of
Pieces of Rat Mammary Gland

Time(in | Undiluted Diluted plasma of vasopressin (except the combination of 1076 i.u./ml oxy-
min) plasma T R tocin and 10~% i,u./ml vasopressin) had a stimulant action, but
average doses (1075, 107 i.u./ml) an inhibitory action against
0.91 116 1,34 the effect of oxytocin.
25 {0,98) (1,16) (1,37) . . .
(10-%, 10~2) |(10—8, 10-1) [(10~¢, 10~€) The interaction thus revealed between oxytocin and
L2 vasopressin applied strictly speaking to exogenous hormones,
60 (Hg (}ﬁ? (1,30) and there is no guarantee that it also occurred between endo~
(10-%, 10-%) [ (10—¢, 10-8) |(10-3, 10-77) genous hormones. To analyze the effects of interaction of
endogenous oxytocin and ADH the plasma of four dogs taken
1,04 1,02 1,12 ftor drinki o ¢
100 (L08) (1,09) (L17) after drinking at the end of 3 days deprivation of water was
(104, 10-10 |(10~-5, 10-1%)j(1075, 101%) investigated. In this case the plasma has both oxytocin and
p

antidiuretic activity {2, 3]. With the course of time inactiva-
tion of the hormones fakes place in the plasma and, accord-
ing to some workers [7, 10], ADH in this case is destroyed
more rapidly than oxytocin. With this in mind samples of
plasma and two dilutions of it (1:10% and 1:10% were tested
at different times after taking. By carrying out the experiment in this way unknown levels of endogenous
oxytocin and ADH could be combined.

Note. Explanation of table in text.

The mean values of the logarithm 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 estimated as 0.0427 with 89 degrees
of freedom. It is interesting to note that in this case only the inferaction 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 correspond to the mean values
of the logarithm of the reaction time obtained on incubating pieces of the gland with fixed levels of exogen-
ous oxytocin of 10~%, 10~%, and 107% i.u./ml, if a combination of 10~* i.u.,/ml oxytocin and 1072 i.u./ml vaso-
pressin was taken as the starting point (for the subsequent dilutions these values must be reduced by 10?
and 10* times, respectively).

If the hypothesis of the more rapid destruction of ADH than of oxytocin in the plasma is correct, 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 logarithm 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 concentration in i.u./ml. Comparison of the mean log-
arithms of the reaction time corresponding to endogenous and exogenous hormones, with Student's crite-
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 estimated as 10~% i.u./ml and its antidiuretic activity as 1072 i.u./mL
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The effect of interaction between exogenous oxytocin and vasopressin revealed by these experiments

is thus valid also for physiological doses of endogenous hormones.
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