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ABSTRACT

Mhe present study aimed at demonstrating the possible changes in gonadotropins, sex honmones as well

. . : T y— ; as liver and kidney
ctions induced by chromc’ ac?mln|§lmllnr1 of melatonin (Mel) 300g/100g body weight S.C. dai i é
.’-\i'c "4 female rats. Chronic injection of Mel, caused &/100g body weight S.C. daily for two months to intact adult

"""" = is a significant clevation in serum luteinzing hormone (I.H) and follicle
gimulating honnon{: ff'hl D. but significantly reduced serum testosterone (T) level in male rats when compared with control group.
In female rats admlmstmimx? of Mel. markedly reduced serum LH, estrogen (E) and progesterone (P) levels, but failed to change
erym FSH as compared with control group. Subcutaneous injection of Mel. induced a significant elevation in serum AST level in
poth male and female rats. A marked reduction was also induced in serum urea level of male rats when compared with control group.
Ihe results supgest that chronic use of Mel. in rats, of cither sexes, had an inhibitory effect on the reproductive system. The
antireproductive effect _°f Mel. is due to reduction in serum T. level of male rats, and the reduction in P and E levels of female rats.
This inhibition in ovarian function induced by Mel. in female rats may suggest the possible use of it as contraceptive alone or
together with common contraceptives. We can also conclude that chronic administration of Mel. in rats affects liver function by
elevating serum AST level, and alters kidney function, in male rats only, by reducing serum urea level.

INTRODUCTION gland undergoes changes in sensitivity to gonadotropin

Melatonin is a putative pineal hormone received releasing hormone (GnRH) during sexual maturation
special interest in the recent years, especially as and the pineal gland may play a role in this process'®.
component in the overall control of the reproductive In vitro studies revealed that Mel. has a direct
axis. Inhibitory influence of Mel. in human stimulant effect on ovine granulosa cells to produce
reproduction have been suggested by indirect evidences progesterone. However inconclusive results were
showing an association among defective ovulation or obtained by studies evaluating the effect of exogenous
anovulation and an elevation in the circulating levels of Mel. on reproductive parameter and in particular on
Mel" 1 patients with oligozoospermia and gonadotropin release™'?.
2200spermia an elevation in Mel. levels was observed, The presence of Mel. receptors in the chicken
‘evels of FSH, LH and prolactin were elevated in kidney"” and the possible regulation and second
infertile patients. The possibility that an increase in Mel. messenger system of Mel. receptors in CNS and
“ncentration is either the primary feature that leads to peripheral tissues suggested the possible involvement of
the regression of the seminiferous epithelium or is Mel. in biological changes in the renal and other
*condary and depends on elevated gonadotropins systems and organs like the liver.

- @dlor prolactin Jevels™, It was reported that there was
¢ decrease in Mel. Jevel preceded FSH increase during
- Pefimenopayse suggesting that Mel. may be

issi . v oo 5
- Pmissively linked to the initiation of menopause®.

The present study was designed to investigate the
possible modulatory effect of chronically administered
Mel. on the gonadotropin serum levels as well as the
gonadal steroids of male and female rats. The study was
The pineal hormone Mel. is thought to modulate also extended to evaluate the chronic action of Mel, on

: the wfp. .
B tffect of the pineal gland on seasonal reproduction the liver and kidney functions of male and female rats,
¥ dltering the release of gonadotropins. The pituitary '
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MATERIALS AND METHODS
Andnsals:

Pwenty  four made and twenty foor female raty

wirlphing [50-200pm  at the beginning ol the

expetiment, - anuary, were used. The animals were

housed ander 12 hro lipht/dark eyele at temperatuse of

approximately 23°C, provided with food and tap water

ad hibitum,
Lxperimental Design:

The animals were divided into cight groups foor
males and four females each consisting of six rats, Two
proups of cach sex were used as control, one for
measurement  of - control  gonadotropins and - sex
other was used as control for

hormones and  the

measurement  of  parameters of liver and kidney

functions. The other groups were treated by Mel. 300p
¢/100g  (Sigma Chem. Co.) subcutancously daily
between 17.00 and 18.00hr for two months.

Fresh Mel.  solution was prepared daily by
dissolving Mel. in a minimum of absolute ethanol and
diluted in 0.9% Nacl. The day after the last injection
blood was drawn from the orbital sinus of all groups,
and centrifuged, the serum was stored frozen at 20°C
until assayed for hormones and parameters of liver and

kidney functions.

METHODS
|- Estimation of serum gonadotropins:

111 and FSH levels were measured by

specific kits (DELFIA) Pharmacia Company Finland.

Serum

7. Estimation of serum sex hormones:
Serum testosterone level was estimated by a

radioimmunoassay method  following  Yallow and

Bcrstm”".
Serum E and P levels were also measured using

specific kits (DELFIA) Pharmacia Company Finland.

85

b tvestipation of Hver fncton.

o Determination AST and ALT
Gerum  levels of A1 aind ALT wete entine

colonrlmetrically followlng tie method of —eitmian 5,4

N i
Frankel" ™,

b Determination of werum bilirubin level:

Jeyel in serumo Wik catimate

g to the method of Jendrays)

Dilirubin
colourimetrically accordin

" £
and Grof'”,

¢~ Estimation of serum albumin level:

Serumt albumin leyel was determined l'ulluwinn

gl

. : (i
Rodkey!" ™ and modified by Doumis and Bipgs™.

d- Estimation of total protein:

Serum  lotal  protein level  was  estimated
' . I,

colourimetrically’ J

¢~ Estimation of alkaline phosphates level:
Alkaline phosphates level was estimated”.
4) Investigation of the kidney function:
a) Determination of scrum urcea Jevel:

According to the method reported by Fawcett and

v I .
scont™™ serum  urea level  was estimated

colourimetrically.
b) Determination of scrum creatinine level.
It was determined following the method described
by Husdan and Rapoport"”,
Statistical analysis:

Results are expressed as means + SE. Unpaired
Student's T-test was used to assess significance, p<

0.05 was considered to be significant®”.

RESULTS
A- Effect of Mel, on male rats:
1- Effect on serum gonadotropins:

Administration of Mel. (300pg/100g) daily for t%9 .
months  produced significant elevation of serum LH
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B- £ffect of Mel. an female rats.

» L0t on serum gonadotropins

Chrone administration of Mel. 10 female rats

sonin (1003:g/100g) daily for two months on liver function of female and male rars.

ISSN 110409

wdieed a significant reduction Wosermn LH level 1o

n Y f
reach (26 0 001) jig) when compared with the control
value (46 + 023 gl Injection of Mel. failed 10 slter

serum FSH level in female rats. Flgute (1 C & 1))
2o Lifect of Mel on sex hormones:

The serum  level of progesterone of control group

was (155 10 08Dp!, this value was significantly
fowered in the Mel. treated group to reach (98 ¢ 0,153 )
pg L Melatonin caused a significant reduction in the
serum estrogen level from(27.3 & 151 g/l in the
control group to (1940 1.35) ng/lin the treated group
Fig 2B&0)
1+ EfTect on liver function:

Melatonin  injection  produced  u  significant
elevation in serum AST level, but did not cause any

change in the other parameters under investigation
Table (1).
4. Fffect on kidney function:

Chronic administration of Mel. for two months
both urea and

caused a non significant effect in

creatinin serum level of female rats, Table (2).

Table (1): ¥ fTect of melat
Female rats Male rats

Contro) group Treated group Control group Treated proup
AN {u) 3644151 00.9+1,688 39.26£1.03 71.0021.8%
ALT (u 1‘) 18 740 63 19.2:0 41 19.840.43 20 646.7
Albumin (my/df) 41:0.13 4.5240.15 1910.12 4.7&3434
Vonal T’mmnim;,’dl) 7.840.31 8.4610.30 8.540.53 a;)n(:,;. ; 20 749
Hilwubin (mg/dl) 1).85:0.023 0.82440.021 O.thO.NZ 0,‘)43 ;L().a;

:‘;:’w phosphatsse (u/dl) 201:0015 19 000 47 22.84).01 23.2:0.
Valpe oy -
s are expressed as mean = SE <003

* Significantly different from control group at

T

abile 2): F{fect of melatonin (300pg/1002) d

aily for two months on kidney function of female and male rats,

Female rats

Male raty

Contral group

Treated group

“ontrol grou Treated group |

i -Ted {mg/dl) c{;:r:a r(}(; : 344108 3444011 19.240.09°

ﬁ » 400, ‘ 3 0810} 0.60610.02
o (mgidl) 0.9240.0) 10920035 ] | M

\

“uss are expressed as mean = Sk
Sismﬁ‘m\xh different from control group at

P <008
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Figure (1): Effect of melatonin (300 ng/100g) daily for two months on serum
gonadotropins of male and female rats, ‘

* Significantly different from control group at P <0.05.
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DISCUSSION

The present study revealed that s.c administration
of Mel. for two months in male rats caused a significant
clevation of LH and reduction of serum T. levels. These
findings agree with the previous results®” which
demonstrated that Mel. not only failed to stimulate but
provided an additional inhibitory effect on reproductive
system  in male rats. The increase in serum LH and FSH
in the present work also agree with the results of
Ntoumi and Co-Workers® who found that in intact
mink Mel. induced a significant increase in FSH and

LH concentration after 3 and 8 weeks suggesting

stimulation of gonadotropin releasing hormone release.

It was reported that serum LH levels were
decreased in the Mel. treated male rats on day 30, but
clevated on days 45 and 60 of age as compared to
controls. Neonatal Mel. administration induced an ealier
sexual maturation in  male rats, possibly related to

prolactin, LH, MAO and phenylethanolamine N-methy]

23 . .« . o .
treansferase’™.  Melatonin injection in male rats
significantly  decreased serum testosterone level,

suppressed spermatogenesis and reduced the weight of

(24, 25)

testis and accessory sex organs The absence of

correlation  between serum gonadotropins and
testosterone in the present study may suggest a direct
action of Mel. on Male gonads and consequently the
possible presence of testicular Mel. receptors. In vitro
study on mouse leydig cells added an additional support
to the above suggestion, since it demonstrated that Mel.
exerts its remarkable antigonadotrpic effect, at least in

through the direct decrease of testosterone

(26)

part,
production

In the present investigation, serum LH, P and E.
Jevels were significantly reduced, while FSH was not
affected after s.c. injection of Mel. daily for two
months. In a study on intact female hamsters Mel.

injection caused significant reduction in serum level of

89

FSH, LH, prolactin, uterin and pituitary weights after g
weeks of treatm ent?” suggesting that Mel. may exert i
antireproductive  effects by modulating estrogey
receptor levels in medial preoptic area neurons, thug

influencing steroid feed back mechanism.

Our results are in accordance with the P"-'Vi0us|y

reports that after a period of 4 months, daily
administration of Mel. caused significant decrease

10
19 The above

LH, P and E serum levels in Women
authors suggested that Mel. alone and in combinatiop
with progestin inhibit ovarian function in women ,
Melatonin can modulate gonadotropin secretion by
acting on a dopamin mechanism independent of
hypothalamic suprachiasmatic areas™,

Melatonin is thought to mediate the effect of
pineal gland on seasonal reproduction by altering the
release of gonadotropins. The highest concentration of
Mel. receptors was found in the pars tuberalis where
pituitary hormones, in particularly LH, have been
localized in mammals®”. The above authors reported
that Mel. acts on its receptors in the pars uberalis to
inhibit LH

reduction in serum LH and the non significant effect of

release. This explains the significant

Mel. on FSH in the present study. Vanecek and Klein®
observed that Mel. inhibits GnRH stimulation of Ca*™™
influx in neonatal rat gonadotophs and this probably
explains the inhibitory action of Mel. on GnRH

stimulation of LH release.

On the other hand in vitro study to determine the
effect of Mel. on steroid hormone production by ovine
granulosa and luteal cells revealed that Mel. stimulates

granulosa cells to produce P, (5).

Our results are not in accordance with those
obtained by Trentini et al.®" who suggested that the
age-related decrease in circulating Mel. during the night

in female rats may contribute to the reproductive




v

.~

\

Al

of
only
wylate cyclase leading to the biological responses in

» 4
A

) SClO This 1 ieates el y
anie Mel. injection. This indicates an alteration in

W

o function in the used dose level for two months,

l - ' !'hl.l‘l“. sl‘i. ')‘\c. l‘)‘)('.
1 aptip "
. m"( o, 32 P §4-91
- \.Il‘ . B
P ‘ . ‘
3 pale TS may  contiibute o the reproductiye
!
o of wng and that this efTect may involve the
tannf \
il ‘\-'-.ml system,
{he present data rex ealed a significant elevation in

o AST tevel in both male and female rats after

it was also found that the same treatment caused a

wficant reduction in serum urea level of male rats

[he kidney Mel. receptors may modulate the

W

) v . )
ae renal system' . the reduction in urea level in male

s together with  the clevation in serum LH &

wdoction in T, agree with the results obtained by Elias

¢

disorders

A ™ who proved anassociation between nephrotic

and  hypoandrogenism  with  significant

elevation of serum LH hormone of male rats.

In conclusion, chronic administration of Mel.

caused inhibition of the reproductive system through

reduction of T. in male and E and P in female rats. The

Iner function of both male and female rats was altered

trough elevation of serum AST level. The Kidney

fnction of male rats was changed by reduction of

serum urea level,

]
.

REFERENCES
Kauppila A, Kivela A., Pakarinen A., and Vuk
Endocrinol Metab. 65: 823-828, 1987.
Berga S, Mortola J., and Yen SSC. J. Clin Endoc
Metab. 66: 242-244, 1988.
Laughlin GA., Loucks AB. and Yen SSC., J.
Endocrinol Metab, 73: 13211326, 1991.
Karasek M. Powlikowski M.; Nowakowska Jankiewicz
B Kolodljcj- Macicjewska I, Zieleniewski J.;Cicslak
D. ang Leidenberger F., J. Pincal Reseach 9 (2): 149-
157, 1999,
\.““&un 0.; Kiveld A.; Leppaluot
Kauppila A, Eur. J. Endocrinol. 13
\wnungl‘u EV., Todoroff EC., Foster WG. an
OM.. Biological Signals 1 (4): 219-227. e
Bararg a and Tamanini C., Acta Endocinologia 127
{4y 36(»~370, 1992,
:‘t*\:n FA; Weitzman ED. and Weinber
Steril. 49: 923.925, 1985.

kuri O.
rinol

Clin.

o J.; Valtonen M., and

5: 188-192, 1996.
d Brown

U. Fertil,

2

.

10-

14-
15-
16-

18-
19-

20-

21-

32-

33-

ISSN 1110-5089

Cognacei Ay Ellion JA. and Yen S

; ‘ en SSC

:';::::;:lnol Metah. 73:210.212, 1991, S3C. 4. Clin,

uw BC; Buser R, Verdonk RE:.: :

dedong FIL; Drogendijk AC.: Faus “"Mbcma BT;

3. Clin. F =N + Fauser BC and Cohen M.,

Son m{( Endocrinol Metb. 74 (1): 108-117, 1992

22()""19(;:1.A>rc EA and Pang S Biol signals, 2; 207-

Ya )

C1)l::i‘(:crn’;{!;0|i]':l dlnl'h:)st;"; B e SO e

Principles ot: .com‘ t:lilfc I- \IZI"D.'; e o e

C Pibdink petitive binding assays J.B. Lipincott

clphia pp. 1-119, 1971.

Reitman S, and Frankel S. Amer. J. Clin, Path. 28: 56,

1957,

Jendrassi K.L. and Grof P. Biachem. Z.; 297: 81, 1938.

Rodkey F.L.; Clin, Chem. 11: 478, 1965.

Doumas B.T. and Biggs H.G., Standard Methods of

?‘(l)i-nzical Chemistry. Academic Press. New York, Vol. 7,
1&.

Bessey, O.A.; Lawry, O.H. and Bicok, M.J,; J. Biol.

Chem,, 164,321, 1946,

Faweett J.K. and Scott J.E., J. Clin. Path, 13: 156, 1960.

Husdan H. and Rapoport A., Clin. Chem., 14: 222-238,

1968.

Snedecor, G.W., Statistical Mcthods, lowa State Collage

Amer. lowa 41h ed. 1964.

Limanowski A., Otulakowski B. and Miskowiak B. Folia

Histochemica et Cytoblologica 29 (2): 71-74, 1991.

NToumi F.; Martinet L. and Mondain Monval M., J.

Pineal Research 16 (1): 18-25, 1994,

Moreno ML.; Villanua MA. and Esquifino AL, J. Pineal.

Research 13 (4): 167-173, 1992.

Mandal H., Ghosh PK. and Biswas NM., J. Endocrinol.

126 (3): 431-435, 1990.
Steger RW. and Gay-Pimel E., Biology of Reproduction

42(2): 217-221, 1990.
Persengicv S.and Kchajova J. Cell. Biochem. F unction

9 (4): 281-286, 1991.

Lawson NO.; Wee BE; Blask DE., Castles CG; Spriggs
LL. and Hill SM. Biology of Repreduction 47 (6):
1082-1090, 1992.
Acuna. Castroviejo D., Fernandez B., Castillo J.L. and
Aguila CM. Experientia 49(9): 797-801, 1993.
Nakazawa K, Marubayashi U and McCann SM,, Proc.
Nat. Acad. Sci. USA. 88 (17) 7576-7579, 1991

Vanecek J. and Klein DC. Endocrinol. 130 (2): 701-707,

1992.
Trentini GP., Genazzan

DeGaetani C., Ficarra

i AR., Crriscuolo M., Petraglia F.,
G.: Bidzinska B., Migaldi M. and
Genazzani AD. Neuroendocrinol 56 (3): 364-370, 1992.
Song Y. Pang CS., Ayre EF.; Brown GM., and Pang SF.
Eur.J. Endoecrinol., 135 128-133, 1996.

Elins AN.; Carmreno G.; Vaziri ND; Pandian MR, and
Oveisi F., J. Lab Clin. Med. 120: 949-954, 1992.



R. Abd EI-Ghany et al

aasll Aillagg im.s:.‘l .Iil..i,o)a"’ &LL.H’,EQAU’%" 4!1& d-l-ig-lﬂo-"-' am Jejoll J-'-li-l"
dal Ll yl,aall SLily yei g gléally

(elidg po — o s (slowl — * i e - L)
B Deala ~Lgal) S a plySL il pusd *= pplel] LSy Sl s

ISy I gy Agasiad) il g sedly iy iyse Ligall (8 Aldiaall il jall G ) Aud 2l 02 iag
Dy 5583 b ot 30 La gy Alall it gy ginally (pad o o flongSee Vo o) OBl (el phadtall e datl
o s an gl g FSHLLH il saph Apaad o Laadaly Lol ) Gasay i glall (ga3al) Gl TR P
o A I O G ol il (e ity Al A paadlly 38 La 13 A 83 03 e
st 5 siane i ol Laing ot Jean 4 O diva g ally Cumg s VI LH Glise ) (5 st (8 Us yale Lisliay
il et e 2 a3 R 3305 ) e B3 i 0Ll (i (5o ALl A panall e Al FSH
b Sl A e iy Ll ) S alidily ol il 5S35 A (ha S o o b

s feee s e ol latall Sleall ase p2lsad o il g o sDUall e el alasiul) of it (s Las
b el Aiilsy (o3 (alEai) s LY (o8 G gt gl Gum g V) (b (5 staaay 5SA ( (5 ma siul)
et g o 13 iie e el aiad dalantal rlad Jldial () pey Aasiuadl deslly iUl e il Yl
<O 5l

by b Al 2 a6 ol s g ol 38 G all s Dl dlasiad o) i o Load Wiy
S S sais Guph (e il S 8 S Qailly (8 iy ol A Gl ) oS3 K il Gl el ) A

ol ean 3 Ll



