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ABSTRACT : Leptin, a product of the obese gene, is associated not only with obesity but also with female reproductive function,
but it has not yet been ascertained whether leptin acts directly on the ovary or indirectly via the hypothalamus-pituitary pathway.
Therefore, the object of this study was to investigate the expession of leptin and its receptor in the rat ovary by immunohistochemistry
and RT-PCR during the estrous cycle. Immunohistochemistry results showed that leptin was stained in the theca cells and in part of
granulosa cells in aretic follicles, whereas leptin receptor was localized in the interstitial cells and ova in preantral follicles. In particular,
leptin and its receptor in atretic follicles displayed more intensive staining compared to those in normat follicles. During the estrous
cycle, the mRNA expression of leptin and its receptor in the ovary was detected by RT-PCR and estradiol, progesterone, and leptin
levels in the serum was measured by ELISA. The leptin level in the serum on metestrous phase was significantly higher than that on
estrous phase. Similar to leptin level, progesterone level increased on metestrous phase. Leptin mRNA was not detected throughout the
estrous cycle, whereas leptin receptor mRNA was expressed on all phases of estrous cycle excepting the diestrous phase. These results
suggest that leptin might be directly involved in the regulation of ovarian function in rat.
Key words : Estrous cycle, Leptin, Ovary, Progesterone, Rat.
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H A JTHZhang et al,, 1994). Leptine 4] & o4 &3¢} X
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mouse)= BT e lepting AAAY £E A
feptin MRNAS A AV&}1A) 23510 (Zhang et al, 1994), o]
g AF+ vlgHETE ojye EUS FHksithBray & York,
1979). B3k ujgkel AJF Aol lepting: FARSIHE dSF LH
7t 7V A, Ba A FAE FUtsEA A4 A
o] BAEE A0 Wty ¢THBarash et al, 1996).

Leptin 4=£-3| & class [ cytokine =8-A o] £:3}+=H](Naka-
shima et al., 1997), ZAHtranscription) - splicing A ol A
long form} short form®] o3& 7}4] o] 4 A & THE A THLee
et al., 1996; Tartaglia, 1997). 7o A= 37k 279 o] A A
7} & H =1 OB-RbE long formC 2 A3 E Ads & 9
 domaing 7k $l& WHH, OB-Ra, OB-Re ¥ OB-Rd=
MEY A3 A domaino] ¢le short forme] o]AlAjol
OB-Re= 484 o}Ad A o] th(Takaya et al., 1996). Leptine &
gA)o] AFHA LA+ B3 STAT(signal transdu-
cers and activators of transcription)7} leptin®] M| ¥} A5 4
gS ojsfgicty 9he 4 <] vH(Nakashima et al., 1997) did)
A lepting] 415 AE 7)A2 ofF WEAA FUTh

Leptin¥} leptin =-&-# ¢ & ol thgh B2 AF7} o] Fof
A gk, Zamorano F(1997)> H 9 Al4eHE, = 8l<rA,
A, 3, AgolA leptin 849 BHE RT-PCR W 3
Northern blotting .2 &<i3} leptino] A2] 71#o X FA
Hog Z& MHAHLE J5g vekd Aolges e
AN T2 ojeigt AFES @A leptin leptin
$49 mRNAS] € 818 AREolch EE Yo )
oA LHEE leptin &S] HAol i A7
2t 89 AEEE FEsA leptin FEA 9] wd
P23 Ao I (Cioffi et al,, 1997) AA H4e ZF 3T
ATE PRE Aol

Wb £ AE 83 daoA BHF) o) BE lepting}
leptin ~£-3 9] 2&-& RT-PCR Wy o2 957 1 23
HE A E "y zFsehg o R 2 AL AldEkgith

2)
L3 2H20lE TEF0 Fot leptine] A AAE &

N
2
2 He By

<

N
re w2

A A4

ot §Fe] THFIER T 2HZOE SEEI
leptin®] W3 FFE 2Abegh

o AZHF 10 AIZHO 2§
I B3 Holg FEEA TFIUAM AR 8 7Y
31 7)(Sprague-Dawley) ¢HAS AMSsigit) WA Zzs2
317] 15te] WY WAF Al A AWM E HALE A
stol, BT} 237 ol A&E AN 7+ F7)d

< ST T AAA S AF st AR
< leptin @ 2 Zo|E 32
S W) BUSAD £ WA
= Trizol™(Gibco BRL Life Sciences, Carlsbad, CA, USA)l| 2
o] RT-PCR A7HA] -70C A& YE7|o] RaAsHy, b2
E vae "W S A 4% paraformaldehyde

(Sigma-Aldrich Corp., St. Louis, MO, USA)el| A 3}it}.

2. RNA =&

Total RNAS FZ3}7] 913te] 1ml9] Trizol™el] 271 W
£ AL ol homogenizer® #23}slich. #2398 &
o Imle] 0.Iml chloroformg 2o 15%7F 2+ 4o
12,000 Xg=E 4CollA 1587 dAEestanh 442
RNAE 238t Y e T e F445E AE S ubeR
7VE F%9) isopropanolg A7bske} 1587 EF §leA
RNAZ AAAATE A 12,000 xgZ 4T A 1587 44
B sl Az Wal & 75% ice-cold ethanol 2 A& 3o
10 ~1587 g deloll A AZAH S 21528 HAEL die-
thylpyrocarbonate (DEPC)-treated waterol] S8} A)A 60°C o 4]
15870 ¥+eA71 3 260nm/280nmol| A FHEE

Ho b B 1L [y

3. RTPCR

RNA 14g(10x1)S 10mM Tris-HCI(pH 8.0), 50mM KCl,
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9} 5-CAGCCTGCTCAAAGCCACCACC-3'(Vydelingum et al.,
1995)& A543, short form leptin =842 primer=
53-ATGACGCAGTGTACTGCTG-3'%} 5-GTGGCGAGTCAAG-
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Fig. 1. Expression of leptin and its receptor in primordial and
secondary follicles(a, e), antral follicle(b, f), and corpus
luteum(c, g) of adult rat ovary. Negative control(d, h). CL,
corpus luteum; ge, granulosa cells; tc, theca cells. Arrows
indicate primordial follicles. Original magnification, X200.

Table 1. Changes of bedy weights during the estrous cycle of rats

Groups Body weights
Diestrous(n=16) 215.00+13.10
Proestrous{n=18) 205.500L 6.27
Estrous(n=11) 206.00£10.67
Metestrous(n=15) 201.00+ 8.12

Data are expressed as the mean=*SEM.
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Fig. 2. Expression of leptin and its receptor in atretic and normal
follicles of adult rat ovary. AF, atretic follicle; NF, normal
follicle; gc, granulosa cells; tc, theca cells. Arrow heads
indicate apoptotic cells. Original magnification, X200.

A. Leptin
Diestrous Proestrous FEstrous Metestrous
B-actin —p
360bp —»

B. Leptin receptor

Diestrous Proestrous Estrous Metestrous

e
357bp —

Leptin receptor mRNA level
(% of B-actin mRNA)

Fig. 3. RT-PCR analysis for the expression of leptin(A) and its
receptors(B, C) in the ovaries during the estrous cycle of
rats.
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Fig. 4. Concentrations of estradiol(A) and progesterone(B) in serum
during the estrous cycle of rats. Data points represent the
mean T SEM. *, p<0.05 compared to concentrations of estradiol
on diestrous, estrous, and metestrous phases. a, p<0.05
compared to concentration of estradiol on the estrous phase.
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Fig. 5. Concentrations of leptin in serum during the estrous cycle
of rats. Data points represent the mean*SEM. a, p<0.05
compared to concentration of estradiol on the estrous phase.
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