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Influence of Melatonin on Reproductive Behavior in Male Rats
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The influence of melatonin on reproductive behavior was examined by administering it to pinealectomized male
rats for 30 consecutive days. After the 30-d administration of melatonin or vehicle, each male rat was introudced into
a female rat’s cage on the day of proestrus and allowed to mate overnight. All rats administered the vehicle and the
pinealectomized rats copulated; five of the twelve melatonin (8.0 mg/kg)-treated rats did not copulate. These findings
suggest that melatonin inhibits the reproductive behavior of male rats.
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Introduction

It has been demonstrated that melatonin is one of
several hormones produced in the pineal gland, which is
known to produce hormones having antigonadal activi-
ty.! ¥ For example, melatonin given daily in the after-
noon induced testicular and accessory reproductive
organ regression in male animals and stopped estrous
rhythmicity in female animals.* In the field of reproduc-
tive behavior in some birds® and lower vertebrates® it
is an important component of a coupling agent. There is,
however, no information concerning the effects of melato-
nin on the reproductive behavior of male rats. In the
present study, we examined the reproductive behavior of
male rats administered melatonin for 30 consecutive days.

Materials and Methods )

Male Wistar rats (four weeks after birth) purchased from Saitama
Experimental Animals Supply Company (Saitama Prefecture, Japan)
were used. Pinealectomy was performed under ether anesthesia according
to the procedure of Hoffman and Reiter.” After pinealectomy, rats were
housed six to a cage (L. 55.0 x W. 40.5 x H. 19.0cm) in a temperature and
humidity-controlled room (22+2°C, 534+5%) with a 12-h light cycle
(lights on 6:30—off 18:30) and fed Oriental rat pellets and water ad
libitum. After one week of habituation, the experiment was started.
Forty-eight pinealectomized male rats were divided into the following
four groups of twelve rats each: group 1, pinealectomy; group 2, 10%
ethanol treatment (2.0ml/kg/d, s.c.); and groups 3 and 4, melatonin
(Sigma Chemical Company) dissolved in 10% ethanol (3.0, 8.0 mg/kg/d,
s.c.) was injected at 17:00. In the experiments with melatonin, the time of
day is an important factor in administration: injection during the evening
is effective whereas no effect is seen with morning administration.® The
dose of melatonin used (8.0 mg/kg) is 1/100 of the toxic dose.” Treatment
was carried out in from immature to mature male rats. After being subjected
to each treatment for 30d, each male rat was mated with each healthy
female Wistar-strain rat (10 weeks after birth) at the stage of proestrus.
Mating was confirmed to have occurred by the presence of vaginal
copulation plugs and the presence of spermatozoa in the vagina under
microscopic observation. The day on which mating was confirmed was
designated day 0 of gestation. On the 20th day of gestation, dams were
killed by decapitation, and the numbers of implantations, viable and
dead fetuses, and resorbed embryos were counted.

Results and Discussion

When housed with mature female rats, all rats in group
1 copulated. In group 2, one, in group 3, two, and in group
4 five male rats did not copulate with female rats. The rate
of pregnancy was 100% (12/12) in group 1,91.7% (11/12)
in group 2, 83.3% (10/12) in group 3, and 58.3% (7/12) in
group 4, the latter rate being significantly lower.

There were significant differences among the four
groups in number of resorbed embryos, i.e., 3 in group 1,

8 in group 2, and none in group 3 or group 4. The finding
of 8 resorbed embryos in group 2 (10% ethanol-treated
group) is interesting with respect to alcoholic toxicity.??
This phenomenon suggests that ethanol administration over
a long period may damage the spermatozoal desoxyri-
bonucleic acid (DNA). Melatonin was dissolved in 10%
ethanol but no resorbed embryos were observed in the
melatonin-treated groups. This phenomenon is still not
clearly explained.

No in utero fetal deaths were observed in either eth-
anol-treated group. There were no differences among the
four groups in the weight of fetuses or of placenta.

Melatonin is a hormone secreted by the pineal gland
known to have an inhibitory effect on the gonads in mam-
mals.?1'? The chronic administration of melatonin
reduces the weight of the seminal vesicles and prostate of
male rats.!>1% Similar results were obtained after daily
administration of melatonin in our experiment, i.e., the
weights of seminal vesicle and prostate were significantly
decreased compared with those in vehicle-treated male
rats.!® On the other hand, high sperm motility is associ-

TaBLE 1. Influence of Daily Administration of Melatonin to Male Rats
on Pregnancy Rate in Female Rats

Treatment of " 5 Pregnancy
male rat Dose N N rate (%)
Pinealectomy 0 12 100.0
+10% ethanol  2ml /kg 1 11 91.7
+ Melatonin 3mg/kg 2 10 83.3
8 mg/kg 5 7 58.39

Twelve male and female rats were used.
rats.” b) N; No. of gestated female rats.
ethanol-treated group (p<0.01).

a) N; No. of non-copulated male
¢) Significantly different from 10%

TaBLE II. Influence of Melatonin and Vehicle Treatment of Male Rats
on Fetuses in Gestated Female Rat’s Uterus

Treatment of ?Io. of  Weight Weight of Fetus No. of
male rats _ett}ses of fetus placenta mortality resorbed
in litter (2) (g) embryos
Pinealectomy 13+1  1.9240.09 0.344-0.01 1 3
+10% ethanol 1242 2.02+0.11 0.34+0.02 0 8
-+ Melatonin
3mg/kg [1+3 1.96+0.08 0.35+0.01 0 0
8mg/kg I1+1 2.11+0.12 0.36+0.01 0 0
No. of dams used for : pinealectomy, 12; 10% ethanol, 11; melatonin 3 mg/kg,
10; 8 mg/kg, 7.
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ated with improved conception rates. Bornman et al.!®
reported that melatonin has effects similar to those of
colchicine on the microtubules in the testis. Colchicine
can interfere with microtubular function. However, the
present findings showed that melatonin plays no important
role in sperm motility. In our observation, sperm motility
did not change between the vehicle group and melatonin-
treated rats. Furthermore, Ellis!” and Debeljuk et al.'®
pointed out that melatonin did not decrease gonadotropin
levels in the pituitary gland or in the serum. Also, me-
latonin did not influence the testosterone levels in the
blood.!> Many other studies have demonstrated inhibi-
tory effects of this pineal hormone on the reproductive
function and system in male and female rats. Shirama et
al.,*® Kamberi et al.,'® and Waldhauser et al.2? reported
that melatonin induced the increase of prolactin levels in
blood. Therefore, in the melatonin-treated male rats
exposed to females reproductive behavior may be curbed
by suppression of the copulative appetite in the central
nervous system,?" including the influence of prolactin or
by a direct inhibitory action on accessory reproductive
organs. We believe that melatonin affects the regulatory
area of sex behavior in the hypothalamus?? or limbic
system.

References
1) K. Yamada, Y. Sakamoto and T. Satoh, Res. Commun. Chem.
Pathol. Pharmacol., 46, 283 (1984).
2) L.Y. Johnson, M. K. Vaughan, B. A. Richardson, L. J. Petterborg
and R. J. Reiter, Proc. Soc. Exp. Biol. Med., 169, 416 (1982).

3)

5)

6)
8)
9)
10)
11)
12)
13)
14)

15)
16)

17)
18)

19)

20)

21)
22)

2223

R. J. Reiter, Endocrinol. Rev., 1, 109 (1980).

E. W. Chu, R. J. Wurtman and J. Axelrod, Endocrinology, 75, 238
(1964).

M. Menaker, D. J. Hudson and J. S. Takahashi, “In Biological
Clocks in Seasonal Reproductive Cycles,” ed. by B. K. Follett and
D. E. Follett, Bristol: Wright, 1981, pp. 171—183.

H. Underwood, Science, 195, 587 (1977).

R. A. Hoffman and R. J. Reiter, Anat. Rec., 153, 19 (1965).

F. W. Richard, M. C. Susan and S. T. Paola, Neuroendocrinology,
35, 37 (1982).

J. Barchas, F. DaCosta and S. Spector, Nature (London), 214, 919
(1967).

R. E. Little and C. F. Sing, New Eng. J. Med., 314, 1644 (1986).
P. Pevet and C. Haldar-Misra, Experientia, 38, 1493 (1982).

F. P. Rabadan, A. Moreno Gonzalez and P. D. Garcia de Jalon,
Arch. de Farmacol. Toxicol. I1I, 3, 267 (1977). '

K. Shirama, T. Furuya, Y. Takeo, K. Shimizu and K. Maekawa, J.
Endocr. Invest., 4, 203 (1981).

K. Shirama, T. Furuya, T. Takeo, K. Shimizu and K. Maekawa, J.
Endocr., 95, 87 (1982).

K. Yamada, Chem. Pharm. Bull., 40, 1066 (1992).

M. S. Bornman, J. M. C. Oosthuizen, H. C. Barnard, G. W.
Schulenburg, D. Boomker and S. Reif, Andrologia, 21, 483 (1989).
L. C. Ellis, J. Reprod. Fertil., 18, 159 (1969).

L. Debeljuk, V. M. Feder and O. A. Paulucci, J. Reprod. Fertil., 21,
363 (1970).

1. A. Kamberi, R. S. Mical and J. C. Porter, Endocrinology, 88,
1288 (1971).

F. Waldhauser, H. R. Lieberman, H. J. Lynch, M. Waldhauser, K.
Herkner, H. Frisch, H. Vierhapper, W. Waldhauser, M. Schemper,
R. J. Wurtman and W. F. Crowley, Neuroendocrinology, 46, 125
(1987).

J. David Glass and R. Lynch, Science, 214, 821 (1981).

L. P. Niles, Y.-W. Wong, R. K. Mishra and G. M. Brown, Eur. J.
Pharmacol., 55, 219 (1979).

NII-Electronic Library Service





