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SUMMARY

There is lack of basic information about peripheral melatonin level and its relationship with gestational hormone:
i.e., estrogens and progesterone, in human females. The present study addressed this issue and aimed to finc
relationship between the levels of melatonin and estrogen and progesterone derieigt dieks of gestation,
during parturition and during post-partum. The data suggest that there is a definite ratio of melatonin with bott
the steroids hormons before and during gestation as well as post-partum. An inverse relationship between t
levels of estrogen and melatonin was observed in non-pregnant and post-partum women, while a direct relationst
was observed during gestation. These twéerdiht types of hormonal relationships might be essential for
maintenance of pregnandyhe inverse relationship of melatonin with progesterone during parturition may serve
as a signal for parturition.
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Introduction al., 1995b; Niles et al., 1999; Michelle et al., 2001) and,
Melatonin, a pineal hormone, regulates théence, melatonin can have a diredeef on ovarian
reproductive and physiological adaptations that occur #teroidogenesis (Martin et al., 1982¢ebley et al., 1886;
seasonally breeding mammals in response to changeBaratta et al., 1992; Brzezinski et al., 19%@nlra et al.,
day length, but its role in reproduction of humans is still998; Balik et al., 2004). Thefetts of gonadotropins on
unclear (Reiter1998). Investigations, in both animalsfollicular growth, ovulation and luteinization are associated
and humans, have provided evidences to feet¢hat the with differences in FSH receptor (FSHR) and LH receptor
pineal gland plays an important role in the endocrine contr@lHR) concentrations (Richards et al., 1995; Itoh et al.,
of reproductive physiology (Matthews et al., 1993).  1999). FurtherGnRH and its receptor have also been

There is increasing evidences indicating that th%etected in the ovary (Peng et al., 1994). Given that

pineal gland is d&&cted by hormonal signals in the bodymg:::gmg (r:na: agfrinstgergjclggge\,r\\,ﬁﬁls’olagjllzg[?ssilglse;Egt
Some of the better-studied hormonal regulatory factors rT}nRH to modu)llate the am Iitugle of thg transductlijve signal
pineal secretory activity are gonadal steroids ani P 9

ilman, 1991; Mayan 1991). Furthemelatonin is one

gonadotropins (Brzezinski et al., 1994). It is wel -
established that melatonin can influence gonadotrophosfthe hormones that control the timing and release of female

secreting LH and FSH (Mgan et al., 1991:ahecek and reproductive hormones; thus, melatonin helps to determine

Klein, 1995; Hattori et al., 1995). Howeyéhere is also when men_struation begins, the frequency and du_ration of
evidence to suggest that melatonin acts at the level of trﬁgnstruatlon .cycles and when menopause sets iggBer
ovary to modify ovarian functions in mammals (Murayamz?i‘nd ¥en 1990; Santoro et al., 1996).
et al., 1997). High levels of melatonin, which urgter Pineal HIOMT activity melatonin content, and
seasonal variation, were detected in human pre-ovulat@grum and urine melatonin concentrations have been
follicular fluid (Brzezinski et al., 1987; Ronnlgeet al., reported to fluctuate during the estrous and menstrual cycles
1990; Ye et al., 1995a). In the human, melatonin-bindingEnglish et al., 1986; Bga et al., 1988; Helliwell and

sites have been detected in granulosa-luteal cabsefy Williams 1992; Joshi et al., 1994). There is lack of
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information on the ééct of melatonin during gestation invariations of melatonin were 9.0% and 15%. RIA of
the human though it has been extensively studied in a rodesiradiol was performed using a commercial kit purchased
(Bishnupuri and HaldaR000). In view of lack of basic from Leuco Diagnostics Inc. (Miss., USA). The recovery
information about the relationship between melatonin amehd sensitivity for estradiol were 102.2% and 1-45pg/mL,
gestational hormones in women this study was undertakespectivelylntra- and inter-assay variations of estradiol
to assess the serum melatonin level in  women duringre 9.2% and 4.3%, respectivdtyogesterone assay was
different months of pregnancy and after deliyvand was performed using a commercial RIA kit (Binax, Portland,
correlated with estradiol and progesterone levels. Maine, USA). The sensitivity of the assay was 50 pg/tube

- and the intra- and inter-assay dmaénts of variation were
Material and Methods 6.5% and 8.7%, respectively

Statistical analysis
For the study on the relationship between hormones

samples were collected from following four groups to which Data were used to calculate the respective means

women were assigned on the basis of the period of th%ﬂd standard deviations. One-way ANDWas also

gestation. carried out.

Thesubjects

Group 1: 20 non-pregnant women with ideal bod?eﬁultS
weight (50-60 Kg) L evelsof melatonin, estradiol and progesteroneduring
jfferent weeksof gestation, during parturition and at

2:2 t ined f .
Group 2: 20 pregnant women examined from we \Veweeksafter delivery

5 to delivery
The levels of estradiol and progesterone were low
he B week of pregnancy he level of progesterone
Group 4: 12 women examined up to 5 weeks aftgfowly increased from ¥0veek to 40 week while that of
delivery estradiol changed non-significantly up td"2eek, but a
Blood was collected from the women at 5-weekglight increase was observed aftef @@ek till 40" week.

interval (for melatonin at 10.00 pm under dim red ”gh_(pnthe other hand, high levels of melatonin were recorded
while for other hormones atam). Blood samples were In Pregnantwomen up to the"85eek. A sudden decrease
collected from non-pregnant women one week aftét the level of melatonin was noted on th& 4@ek in all
menstruation in a similar manner but sampling duririg® Women under observation arouné 940" week of
menstruation was avoided. Informed consent was obtairfd§gnancyWe found a sudden decrease in progesterone,
from all subjects and guidelines from the ethical committ&Stradiol and melatonin levels immediately after the
of the University (IMS) were followed. The obstetricsfstadelivery While the levels of melatonin and progesterone
of the University collected the blood under the supervisidgMmained low thereaftethat of estradiol showed a slight
of a Senior Gynecologist (Prof. L.K. Pandayo-author). increase (Fig. 1).

A further positive criterion was the good health of the We compared the levels of fiifent hormones
females (without maternal metabolic disorders and fetgétween non-pregnant, pregnant(@&ek), delivered (40
gl’OWth retardation). The age of the women was within th%ek) and post-partumﬂ(ﬁveek) women. \& found that
range of 22 to 32 years. The hospital allowed all womesstradiol level was high in non-pregnant women in
admitted (with labor pain and check up) with similacomparison to the other groups and was insignificantly
artificial light condition during hospitalization. The blood different in post-partum while the lowest level of estradiol
after coagulation, was centrifuged at 1200 x g for 10 mizas noticed during the early days of delivery (Fig. 2).
The sera were frozen and stored at %20Qntil the assay Contrary to this, progesterone level was negligible in non-
for melatonin, estradiol and progesterone. pregnant and post-partum females while it was significantly
high in 39' week of pregnancy but decreased significantly

_ _ during deliverybut the level was still higher than in non-
Melatonin RIA was performed according to Roua%regnant women (Fig. 3). In non-pregnant women

and Niswender (1976), using Guildhey anti-melatonige|atonin level was fairly low while it was significantly

antibody (GuildheySurrey UK). The recoveryaccuracy high in pregnant women and decreased significantly during
and sensitivity for the melatonin RIA were 92%, 0-98aelivery maintained low post-partum (Fig. 4).

and 10 pg/mL, respectivelyntra- and inter-assay

Group 3: 20 women after 24 to 28 hr of deliveryduringt

Radioimmunoassay

Document Produced by deskPDF Unregistered :: http://www.docudesk.com



R. Yadav et al 82

i [ = 1 T
5 ‘ T 4 . l T:a E
é = F“’ m-"’i. = g i
LY 1. . ;
2 2 1 8 g g v
i * M, 1 i |
t ; | H :
! B E i |
: RS h
-~ o | | | [ ‘ .
S T T L L 1 & e | SEEE
i i Ll v .I:l 1]
Lipsaiionsd rendriiam
ey Fig. 3. Histogram showing the level of progesterone in
Fig. 1. Variation in the circulating levels of estradiol, non-pregnant (NP), pregnant (P; 35 week),
progesterone and melatonin durindefiént weeks delivered (D; within 24 hours of delivery) and
of gestation, delivery and post-partum. post-partum (PP; 5 week) females.** P< 0.001,
when compared with NP
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Fig. 2. Histogram showing the level of estradiol in non-pregFig. 4. Histogram showing the level of melatonin in

nant (NP), pregnant (P; 35 week), delivered (D; within nonpregnant (NP), pregnant (P; 35 week), delivered
24 hours of delivery) and post-partum (PP; 5 week) (D; within 24 hours of delivery) and post-partum (PP;
females.** P< 0.001, when compared with. NP 5 week) females.** P< 0.001, when compared with
NP.
Discussion: maintenance of pregnancy in women, as we had shown

~earlier in a seasonally breeding rodénmnambulus
_ In the present studyve have shown for the first pennanti (Bishnupuri and Haldai 999, 2000). During this
time a relationship between serum levels of estradiol aggriod there was a slow and steady increase of progesterone,
progesterone with melatonin frorft @eek of pregnancy \yhich was highest during the®@eek which is a requisite
till delivery after 40" week and post-partum up to 5 weekor gelivery During the 40 week we found a sudden decline
Our study shows that high level of melatonin an@f melatonin, which might have “triggered — on” the
a moderately high level of estradiol are necessary fparturition. Before delivery a direct relationship of estradiol
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and progesterone was noticed with that of melatonin, whidecumented in population studies in temperate zone
became once again inversely proportional followingountries (Kauppila et al., 1987). Nocturnal plasma
delivery, as observed in normal non-pregnant women. melatonin concentration on day 10 of the menstrual cycle

We further analyzed our data on the basis &as been found to be higher in winter than summer;

hormonal pattern. Beginning with estradiol, it was highegpnverselz nopturnal plis_m? LH I?ViISSZrelhlgher 'r?
in non-pregnant women but decreased significantly afteymmer than in winter (Kivela et al., ). In rats, the

35n week of pregnancy up to delivery at"adeek and maternal pineal influ_ences the gonad_al_and genital
was insignificantly diferent from non-pregnant Womendevelopment and function offepring, but this is yet to be
after delivery confirmed in the human (Colmenero et al., 1991). The

pineal, apparentlynfluences human reproductive function
Progesterone was extremely low in non-pregnagbt only at the hypothalamus-pituitary level by inhibition
females (mostly un-detectable). It increased slightly in 3%f the hypothalamic pulsatile secretion of gonadotropins-
week of pregnancy and was extremely high during delivepgleasing hormone, but also at the gonadal level, where
i.e., the 40 week. Post-partum level of progesterone wagelatonin receptors have been found (Niles et al., 1999).
insignificantly diferent from that of non-pregnant women. . . :
The pineal appears to be involved in the

Interestingly melatonin was low in non-pregnant women . . :
but increased significantly in pregnant women becanqgﬁuroendocnne regulation of puberty and reproductive
' ysiology (Colmenero et al., 2005); howeverany

extremely low during delivepand increased post-partum P : . . :
y d ta postp aspects of the role of pineal in human reproduction remain

This hormonal pattern points clearly to thebscure. The female reproduction, particularly the most
functional relationship between the three hormones jgiportant phase, i.e., gestation, has never been considered
different times (earlymiddle and late) of gestation andin this perspective. Furtheit has not been clearly
supports our finding in mammals that high level ofilemonstrated in women whether melatonin exerts these
melatonin might be responsible for maintenance effects by acting at the hypothalamic level or directly at
pregnancy (Bishnupuri and Hald@000; Nakamura et the pituitary level. There is evidence to suggest that the
al., 2001). The inverse relationship between gonadghibitory role of melatonin is exerted at the hypothalamic
steroids and melatonin returned to normal after delivengvel, influencing the pulsatile secretion of GnRH (Silman,
from 5"week onwards, while there was a direct relationshipg91). In patients with functional hypothalamic
between these two hormones throughout pregnémtiye  amenorrhoea, whose hormonal profile is decreased GnRH/
initial stage of human pregnandjere was low level of | H pulsatility, and a significant increase in the nocturnal
estrogen and progesterone and high level of melatoninggak amplitude and duration of melatonin has been

circulation. Those hormonal levels gradually changed afigscumented (Silman et al., 1988; Brzezinski et al., 1988).
the first trimester with increasing progesterone so that in

later periods of gestation, there was a high level of S_tUd'eS h"’?"e been ca_lrrl_ed_o_ut t0 Investigate the
progesterone ichinsky et al., 1972; Boroditsky et al.,mecha_lnlsm by which melator_nn inhibits the hypothalamic

1978; Kivela et al., 1990; Kivela 1991). Gonadal steroi cr_etlon of GnRH._ Melatonin has bgen proposed 0 _act
and gonadotropins regulate pineal secretory activit ydlrectlysgppressmg the hypothalamic pulsatile secretion
therefore, fluctuations in melatonin level of pregnan FGnRH (Bittman et al., 1985). It has also been suggested

females are anticipated and it suggests a role for melato At thi? i_n hib_ition i_s _mediated by achange in dopargier
in gestation (Bishnupuri and Haldar999, 2000). In a and opioidegic activity (Rasmussen, 1993). Howeuae

recent studyseasonal variations in human conception armechanlsm by which melatonin inhibits GnRH pulsatile

birth rates in dferent geographical areas were analyzerc‘fl?’ase is not yet cledn rats, melatonin has been observed

. to inhibit the pituitary response to LHRH (Martin et al.,
R baretal., 1990; R ky et al., 1992). _ _
(Roennebeg et a ozansiyeta ) 1980; \Anecek and Klein, 1992; Hattori et al., 1995). The

Although humans are not seasonal breedeigfluence of pineal on reproductive function, however
seasonal trends in their reproductive function have beg#t limited to the hypothalamus—pituitary axis. Receptors

ascribed, and the pineal gland appears to play an importafg present in uterine tissue as well.
role in the neuro-endocrine regulation of human

reproductive physiology (Reiter et al., 1998). During shoyt
day length season, reduced activity of anterior pituita
and increased level of serum melatonin have be

Melatonin also enhances the stimulatofgetfof
man chorionic gonadotrophin on progesterone production
human granulosa lutein cells (Brzezinski et al., 1992).
ese studies, therefore, suggest that melatonin may play
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a role in the modulation of luteal function and that an mediates photoperiodic control of pulsatile
abnormal melatonin concentration might result in altered luteinizing hormone secretion in the ewe.
ovarian function. M date hormonal correlation during Neuroendocrinology 40: 409-418.

gestation has never been assessed. Our data suggest ﬁg}@dits
definite peripheral ratio of estradiol and melatonin levels

might be essential for maintenance of pregngenay level

of progesterone and melatonin ratio for delivery

ky RS, Reyes FI, Mter JS, Faiman C (1978)
Maternal serum estrogen and progesterone
concentrations preceding normal labObstet
Gynecol 51: 686-691.
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