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SUMMARY

Leptin, a hormonal product of the obese (ob) gene
Pays an important role in the control of reproduc-
ton, Reproductive steroids, such as estrogen and
T‘:‘i’:s;n:nzf:;ate fat distribution in the body.
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days, respectively and plasma leptin was meas-
ured. Leptin levels in female rats showed non-
significant differences during the estrous cycle. A
positive correlation existed between the plasma
leptin level and the body weight among the phas-
cs of estrous cycle. There was no correlation be-
tween leptin level and both estrogen and progeste-
rone levels during the estrous cycle. Estrogen
treatment significantly increased the plasma leptin
concentration, while progesterone or estrogen
plus progesterone treatments had no effect. The
present study demonstrated that 17B-estradiol can
regulate leptin secretion in female rat and the
physiological variations of circulating estrogen
and progesterone have no significant effect on the

leptin level during normal estrous cycle.

INTRODUCTION
Leptin, a 167-amino acid hormonal product of the

obese (ob) gene (Zhang et al., 1994), is a signal of
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the nutritional status. Leptin in mice not only
causes weight loss, by suppressing food intake
and increasing motor activity, energy metabolism,
oxygen consumption, and body temperature
(Campfield et al., 1995: Hwa et al., 1996; Hwa et
al., 1997), and normalizes blood glucose and insu-
lin levels (Schwartz et al., 1996), but also affect

reproduction.

Mutant mice that are unable to produce leptin or
its receptor (ob/ob and db/db mice, respectively)
fail to undergo normal sexual maturation and re-
main infertile throughout life (Chehab et al.,
1996). Administering leptin into ob/ob mice stim-
ulates all aspect of their reproductive endocrine
system and rescues their fertility (Ahima et al.,
1996; Barash et al., 1996; Chehab et al., 1997).

Leptin plays an important role in control of repro-
duction by actions on the hypothalamus, pituitary
gland and gonads. Leptin stimulates the luteiniz-
ing hormone-releasing hormone (LHRH) release
from hypothalamus (Yu et al., 1997a; McCann et
al., 1998). It stimulates luteinizing hormone (LH)
and follicle-stimulating hormone (FSH) release

from anterior pituitary gland (Yu et al., 1997b).

Leptin plays a physiologically important role in

the generation of steroid-induced LH and prolac-
tin surges in female rats (Kohsaka et al., 1999;
Watanobe et al., 1999). Leptin, at a physiological
levels, can directly attenuate insulin (Spicer and
Francisco, 1997) and insulin-like growth factor

induced (Zachow and Magoffin, 1997; Agarwal et
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al., 1999) steroidogenesis of rat .
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Reproductive steroids, such as estrogen and a-
drogens regulate fat distribution in the body. An-
drogens suppressed leptin production in humen
adipocytes (Ambrosius et al., 1998; Kiess etal,
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ATERIALS AND METHOES
)

A i al : )
;uﬁr adult female albino rats (125-150g)
1Xty=

ore used throughout the experiments. Food and
w

waler were available ad libitum.

yperimenta
All rats were subjected to vaginal smear examina-
ion and segregated into the four phases of the es-
wous cycle. In the first experiment, eight rats in
each estrous phase were anaesthetized with ether
anasthesia, weighed and blood samples were col-
lected on heparin (20 [U/ml). Plasma were separ-
ded by centrifugation at 3000 rpm for 15 minutes
and stored at -20°C until used for measurement of

Plasma leptin, estrogen and progesterone.

In the secong experiment, the remaining thirty-
o adult female rars were divided into four
&roups each of cight rats, The first group was kept
:;‘:I::;nd injef:ted subcutaneously (s.c) by the
) wmarnf: oil). Rats in the second to fourth

jected with 5 pg/ kg b. wt estradiol

N20aie, 9
i Mg/kg b. wt progesterone caproate,
Sslradio)

mek
g b.
wt) Subcutaneously daily for seven

h res C :
th Pectively. Rats were anaesthetized with

Cr
Maegthac: ;
Sthesia, weighed and blood samples

v
M, G
’ lZa.Vol.4r8,N 0.4(2000)

A

(5 Mg/kg b. wt) plus progesterone -

were collected at the end of the experiment on
heparin (20 [U/ml). Plasma were separated by
centrifugation at 3000 rpm for 15 minutes and

stored at -20 °C until used for measurement of
plasma leptin.

Hormonal assay:

Plasma leptin level was measured using active
leptin immunoradiometric assay (IRMA) kit ob-
tained from Diagnostic system laboratories (DSL,
Webster, Texas, USA). The sensitivity of leptin
assay was 0.10 ng/ml and the intraassay and inter-
assay coefficient of variation were 3.7% and

5.2%, respectively.

Plasma estradiol (Xing et al., 1983) and progeste-
rone (Kubasik et al., 1984) were measured using
commercial RIA kits obtained from Diagnostic
Products Corporation (Los Angeles, CA). The
sensitivity of estrogen and progesterone assays
was 1.4 pg/ml and 0.03 ng/ml, respectively. The
intraassay and interassay coefficient of variation
were 4.3% and 6.8% for estrogen and 3.6% and

3.9% for progesterone, respectively.

Statistical analysis:
The results are expressed as mean + SE. One way
analysis of variance (ANOVA) was used to deter-
mine whether there were statistically significant
differences in hormonal levels (Snedecor and Co-

chran, 1990). Means were compared by the least
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significant difference (LSD) at the 5 % level of tion (r=0.82, r=0.91, r=0.80, r=0.86
; 00, at
probability. Correlation analyses were used to de-  existed between the leptin el sag P<0.05»

: i the
scribe the relation between the levels of leptin,  weight among the phases of estrous cyc| "

) . . c,IQS .
steroid hormones and body weight at the 5 % lev- tively. During the estrous cycle, est )

wia 3 TOgen wag
el of probability. high in the proestrus while the proge

Sterone re.
mained high at diestrus and Proestrus thep ¢,
RESULTS clined. There was no correlation between (he lep-

tin level and the estrogen and progesterone levels
Leptin concentration in female rats showed non-  during the proestrus (r=0.22 and =0.15, a

significant differences among the estrous cycle P<0.05), estrus (r=0.20 and r=0.12, at P<)(3),
(Table 1). Correlations between leptin levels and  metestrus (r=0.17 and r=0.16, at P<0.05), and
body weight were considered. A positive correla-  diestrus (r=0.18 and r=0.14, at P<0.05) phases, -

spectively.

Table (1): Leptin concentration during the different phases of estrous cycle of female
albino rats (n=8).

Parameters Proestrus Estrus Metestrus Diestrus
: 625
Body weight (g) | 133.875 136.625 130.000 1S
+3.88 +4.03 +3.78
: 1.09
Leptin (ng/ml) 1.03 0.95 0.99 10058
+0.058 +0.055 +0.063 |
1621°
17B-Estradiol 22.14abe 16.25 15.33° +.75
(pg/ml) 10.72 +0.75 10.76 -
52.
Progesterone 44 26 39.12x 41.088b° £1.09
(ng/ml) £1.03 +0.97 102 e
/
* Values are

% expressed as mean +SE.
Values having the same letter in the same row are significantly
ifferent from each other at P<0.05.

* LSD was 2.16 for 17B-estradiol and 2.95 for progesterone.
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5). Plasma leptin level after estrogen and progesterone treatment in female

Tablca(lb)ino rats (n:8).

Caramelers control Estrogen Progesterone Estrogen-
P progesterone
Body weig 319 +3.76 +3.47 133:3;5

Leptin (ng/ml)
4 1.042 2.30% 1.03> 1.08:
+0.060 +0.080 +0.059 +0.056

+ Values are expressed as mean 1SE.

+ Values having the same letter in the same row are significantly

different from each other at P<0.05.
* LSD of leptin was 0.19.

Esrogen treatment for 7 days significantly in-
areased the plasma leptin concentration, while the
progesterone or estrogen-progesterone treatments
had no effect (Table 2). A positive correlation
(=0.92, r=0.91, r=0.95, r=0.90, at P<0.05) exist-
™ between the leptin level and the body weight
“mong the control, estrogen, progesterone, and es-

lrogen-
8en-progesterone treatments, respectively.

DScussion
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ey o Ntrations of leptin in blood may
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(Sp;
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Leptin levels showed no significant changes
throughout the estrous cycle and there was no cor-
relation between the leptin level and the estrogen
and progesterone levels during the different phas-
es of estrous cycle in female rats in the current
study. These findings are consistent with that of
Amico et al. (1998), Brann et al. (1999), Pinilla et
al. (1999) and Watanobe and Suda (1999) in cy-
cling rats. Furthermore, leptin levels were not af-
fected either by ovariectomy alone or by the ad-
ministration of physiological doses of estradiol,

progesterone, or both after ovariectomy (Wara-

nobe and Suda, 1999).

In the present study the plasma level of estradiol
was high during proestrus while progesterone lev-
el was high at diestrus and proestrus . These data
are consistent with that of Smith et al. (1975),
Morissette et al. (1992), and Mora et al., (1994).

They found that the estrogen began to increase at
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diestrus and reach its peak on proestrus then de-
clined to the base line values by estrus and metes-
trus, while progesterone was increased at diestrus
and proestrus. Proestrus or preovulatory increase
of progesterone are ovarian and adrenal in origin
(Nequin and Schwartz, 1971), and it is believed
that this progesterone co-acts with estrogens in
the positive feedback for release of ovulatory LH
(Lee et al., 1990), and facilitates the release of the
secondary surge of FSH that initiates the ovarian
follicular recruitment leading to a new ovulatory
estrous cycle (Knox et al., 1993).

In human studies, leptin levels during the men-
strual cycle are conflicting. leptin levels showed
no significant changes throughout the menstrual
cycle in women (Mills et al., 1998; Lin, 1999; Ya-
mada et al., 2000), and there was no positive cor-
relation between leptin, estrogen and progesterone
levels during the menstrual cycle (Teirmaa et al.,
1998; Mills et al., 1998; Lin, 1999; Hadjiet al.,
2000). These data clearly indicate that physiologi-
cal alterations of circulating estrogen and proges-
fcrone have no significant effect on the leptin dur-
Ing normal menst
serum leptin levell-:alwz:l:: Ofl ~ comr‘ary’ o
ignificantly higher in

th i
€ luteal phase than in follicular phase in pre-
menopausal womep (Riad-

Quinton et al., 1999; Cella
al., 2000,

Gabriel et al., 1998:
etal,, 2000; Ludwig et
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Leptin receptor (leptin-R) expression g feguly
during the estrous cycle. The unchangeg ser::
leptin levels during the estroys cycle togep,
with the correlation between the eXPression o
leptin-R and neuropeptide Y provide circumstgy.
tial evidence that regulation of leptin recepiy
abundance in the hypothalamus govems the ;.
logical actions of leptin (Bennett et al., 1999). To.
tal leptin receptor transcript levels were lowestin
proestrus in the choroid plexus, these changes
correspond inversely with levels of circulating es-
tradiol in the rat 4-day estrous cycle (Bennette!
al., 1999).

. . . i0n 1 C
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. o (Kistensed
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; jol
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riectomized female rat in VIVO (Shlmll;; o
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. evel o
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present results concerning the )
¢ 7 days)
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in vitro studies and demonstrat® %hc l'I:pcmalc s
estrogen on leptin secretion in VIVO lrapy in
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1999). In addition, high level of estrogen
al. '

et stimulates the increase of plasma leptin
reatm

. qormal cyclic women (Lin, 2000).
in

on the other hand, administration of estrogen did
n

o affect either leptin mRNA expression or the
n

circulating concentration of leptin in rats (Wu-
Peng et al., 1999). Moreover, studies on estrogen
eplacement therapy have failed to demonstrate an
ssociation between estrogen intake and leptin
levels in postmenopausal women (Kohrt et al.,

1996; Castracane et al., 1998).

The ob gene has a consensus sequence of the es-
ogen responsive element in its promoter region
(Savouret et al., 1994). High affinity estrogen spe-
tfic macromolecular binding of 17B-[3H] estradi-
ol takes place in the cytoplasmic fraction of vari-
%s white adipose tissues (Wade and Gray, 1978).
b fem.ale fats, ovariectomy induced a 25% de-
:::: ;:e:t;ngjne mRNA expression in perirenal
s o o estrogens modulate ob gene ex-

mRNA level through sex steroid

Teptor..
: .rdependent transcriptional mechanisms
Whing] ¢ al,, 1999)

P“)ges[emne

effecl on plas
fng;
b
(‘9998 'S Consistep, Wwith th i
at of Kristensen et al.

’eq W 0 fo“nd that .
the o progesterone did not af-

Yoy, °Tetion in male and female rats

SSuE i .
n
Viro. Moreover, physiological

(reatment s.c daily for 7 days had no

Ma leptin levels in female rats. This-

progesterone replacement therapy did not influ-
ence leptin levels in young cycling women (Stock
et al.,, 1999), and postmenopausal women (Lavoie
et al., 1999).

Estrogen-progesterone treatment s.c had no effect
on plasma leptin levels in female rats in the cur-
rent study. Administration of progesterone (1mg/
rat) after estradiol injection did not enhance the
elevated leptin mRNA levels in adipose tissue
(Brann et al.,, 1999). In addition, Estrogen-
progestin oral contraceptives in young women did
not affect serum leptin concentrations (Castracane

et al., 1998; Teirmar et al., 1998).

In conclusion, Leptin concentration in female rats
showed non-significant differences among the es-
trous cycle. Estradiol benzoate increased the plas-
ma leptin concentration, while the progesterone
caproate or estrogen plus progesterone treatments
had no effect. The present study demonstrated
that 17B-estradiol can regulate leptin secretion in
female rat and the physiological alterations of cir-
culating estrogen and progesterone have no sig-

nificant effect on the leptin during normal estrous

cycle.
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