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Spontaneous and serotonin-induced contrac- 
tions of the estrogenized rat uterus are inhib- 
ited by melatonin ( 1) as  are serotonin-induced 
contraction of rat duodenum ( 2 ) .  Tn view of 
this melatonin influence on smooth muscle, 
the present study was designed to examine 
the possibility of inhibiting pitocin-induced 
contractions of mouse uterus and human uter- 
us with melatonin. 

Materials and Methods. Uterine horns from 
adult female mice in estrus (CF-1; 30 g) 
were tied a t  each end with silk thread and 
surgically removed. One end of a uterine horn 
was attached to a fixed glass rod within the 
bath containing 20 ml of de John solution (3) 
a t  29.5O and the other end to a muscle lever 
recording on a revolving smoke drum. The 
uterine horn was allowed to equilibrate in the 
bath for a minimum of 10 min before each 
assay. l’itocin (LSP, Parke Davis) was added 
into the bath ushg a 1 ml tuberculin syringe 
fitted with a polyethylene tube a t  concen- 
tration of 1.0, 2.5, 5.0. 10.0, and 20.0 mV/ 
0.1 ml. The contraction height (mm) was 
measured after a 3 min exposure to the hor- 
mone and the uterus was washed three times 
with 50 ml of de John solution. In  this manner, 
a pi tocin standardization was obtained for the 
mouse uterus (Fig. 1 ) . 

The mouse uterine contraction height was 
related to the hormone dose; and 2.5, 5.0, and 
10.0 mU of pitocin were studied (Fig. 2 ) .  
Pitocin was added and the average height was 
recorded after 3 min. Alelatonin was adminis- 
tered in doses of 100 to 1800 pg; and then 
pitocin was immediately injected in doses of 
2.5 to 10.0 mC. The percentage inhibition of 
pitocin-induced contraction by melatonin was 
then calculated. A similar but more qualitative 
procedure was used on the human uterus. 
Melatonin did not change the pH of the de 

John solution. 
A pregnant human uterus of 34 weeks 

was obtained from a woman after she was 
delivered of her child by cesarean section. 
llterine strips measuring 3 cm long by 3 mm 
wide were cut from myometrium and used 
for assay in the same manner as described for 
mouse uterus. -4 pitocin dose of 100 mU pro- 
duced adequate contraction. Three complete 
assays were performed on this patient’s uter- 
us before it became insensitive to pitocin. By 
using the formula V [ W / N ( N - l ) ]  the 
standard error cf the various means and ap- 
plied Student’s : test for significant difference 
(4) were calculated; p = .05 or less was con- 
sidered significant. Since only three assays 
were performed on the human uterus, no 
statistics could be utilized. 

Results. The height of pitocin-induced con- 
tractions of mouse uterus was standarized over 
a 1.0 to 20.0 mU dose range (13 assays/dose 
group). -4 10.2 -t- 1.9 mm contraction was 
recorded for a 1.0 mU hormone injection com- 
pared to 39.5 t 3.2 mm observed for a 20 
mU dose ( p  < .001) (Fig. 1) .  Melatonin in- 
hibited mouse uterine contractions produced 
by pitocin (Table I ) .  The melatonin response 
tended to be dose-dependent ; but exceptions 
were noted. For example, the 300 and 900 
pg doses gave the same results when 2.5 mU 
of pitocin was injected. At the 10 mU pitocin 
dose, some stimulation was recorded at the 100 
and 300 pg melatonin doses. Melatonin alone 
never produced a stimulatory response a t  any 
dose . 

The human uterus contracted and relaxed 
a t  a slower rate than the mouse uterus. A 
significant inhibition of pitocin-induced con- 
tractions a t  all melatonin doses was recorded 
reaching a maximum 45.4r0 inhibition when 
1800 pg was administered (Table 11). Uterine 
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Fic. 1. Standardization of pitocin on mousc 
uterine contractions. 

contraction reqilired more time when melato- 
nin was injected with pitocin than with pito- 
cin alone. 

Discussion. The biogenic amine, serotonin, 
stimulates smooth muscle. An 0-methylation 
of serotonin decreased this property but X- 
acetylation caused a complete loss of the 
ability to contract smooth muscle ( 5 ) .  Ra- 
hamimoff and his associates (6) studied the 
re1 a ti o n s h i p between me1 at o n i n and se r o t o n i n 
on several types of smonth muscle. Melatonin 
inhibited the spontaneous contractions of iso- 
lated rat duodenum at moles/ml concen- 
tration ( 2 )  and inhibited serotonin-generated 

contractions in a molar ratio of 170: 1. Mela- 
tonin methylation, possibly, represents a prim- 
itive method of inhibiting the biological 
activity of indoles to conserve oxidative mech- 
anisms. I n  dogs, relatively large doses of 
melatonin (60 pmoles/kg) cause bronchio- 
dilation and inhibit bronchio-constriction pro- 
duced by 1/60 as much serotonin. Melatonin 
inhibits the contraction of isolated rat uterus 
( 1) .  Spontaneous uterine contractions were 
inhibited by 50 &ml melatonin but 40 times 
as much was required to antagonize 0.3 pg/ 
ml of serotonin. Melatonin possesses no oxy- 
tocic action but oxytocic activity was isolated 
from bovine pineal gland ( 7 ) .  In  unpublished 
results, we found that pineal protein-free ex- 
tracts had both inhibitory and stimulatory 
activity on hormonal-induced (acetylcholine, 
serotonin, and pitocin) rat  uterine contrac- 
tions. 

The mechanism of melatonin action on 
smooth muscle remains unknown but prelimi- 
nary studies ( 1 )  on uterine electrical activity 
using external electrodes showed a decreased 
amplitude and frequency. The inhibitory ef- 
fect might be explained by reducing muscle 
excitability. However, Kappers (8) could not 
suppress, with melatonin, the contractile re- 
sponse of the ileum or estrous uterus to sero- 
tonin. 

Tn the present study, melatonin inhibited 
mouse and humm pitocin-induced uterine con- 
tractions. Preiiininary studies indicate that 

FIG. 2. -4 sample assay for the mouse ant1 humanuterus. 
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TABLE I. Inhibition of Pitoein-Iuduced Contraction of Monse Uteriis by Melatonin.” 

Inhibition of contraction (To) ; pitocin : 
M el at onin 
dose ( p g )  (inU) : 2.5 5.0 10.0 

~~ ~ ~ ~ ~~ ~ ~~ 

100 6.3 & 1.7 (15)  9.3 & 6.9 (11)  + 2 3 . 1 b t  9.9 (15)  
3 00 26.0 & 4.7 (25) 19.3 t 8.8 (10)  +4.0b& 4.5 (15) 
900 27.1 & 5.7 (25) 35.9 2 7.0 (16) 13.7 4.9 (15)  

1800 42.2 & 5.9 (15) 36.7 t 6.6 (15) 37.6 -c 7.5 (15)  

a Number of assays in parentheses; = standard error. 
Exceptioii : + = stimulati~ri. 

TABLE 11. Inhibit,ion of Pitocin-Iiitluced (100 
niU) Contraction of Human Uterus by Melatonin. 

Inhibition of contraction (To) 

Assays 
Melatonin 
dose (/@> I 2 3 Mean 

100 +10.5b 5.5 8.6 1.2 
300 5.6 5.6 50.0 20.4 
900 16.1 48.3 67.3 43.9 

1800 43.0 49.6 43.6 45.4 

a Mean = average of 3 assays. 
* + = stimulation. 

melatonin produces a similar response in the 
in vivo mouse uterine preparation; however, 
melatonin alone does not produce a stimula- 
tory effect. 

The failure of progesterone administration 
to consistently prevent premature labor or 
saline-induced lzbor suggests that other hor- 
mones besides oxytocin control labor. To con- 
trol premature labor, one attempts to make 
the uterus insensitive to oxytocin or other re- 
lated substances without drugs with serious 
side effects. I n  view of the present results, 
one should consider the maternal and fetal 
pineal glands as part of the complex regula- 
tory mechanism that constitutes uterine labor 
contractions. Our data suggest a competition 

between pitocin 
of action, as well 
main unknown. 

and melatonin but the site 
as the rate of penetration, re- 

Summary. The stimulatory effect of pitocin 
on estrous mouse uterus was effectively block- 
ed by melatonin. An 1800 pg melatonin dose 
suppressed a 2.5 mU pitocin-induced contrac- 
tion 42.4%. The inhibition of pitocin-induced 
(100 m u )  contractions of the human uterus 
with the same melatonin dose was 45.4%. 
Our results suggest a definite antipitocin effect 
on the smooth muscle contractility of mouse 
and human uterus by melatonin. 
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