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“ABSTRACT : Leptin, the product of the obese gene, is produced by adipose tissue and is known to be a hormone concerned with
regulation of appetite and metabolism. Recent reports have shown that leptin is associated not only with obesity but also with female

reproduction, but it has not yet been ascertained whether leptin acts directly on the ovaries or indirectly via the hypothalamus or

pituitary pathway. The object of this study is to determine the expression of leptin and its receptor in the ovaries of 3 and 8 weeks

old rats by immunohistochemistry and RT-PCR. In the ovaries of 3 and 8 weeks old rats, leptin was stained in the theca cells and

portions of granulosa cells of atretic follicles, whereas leptin receptors was stained in interstitial cells and ova of preantral follicles.
The RT-PCR results showed that leptin receptor mRNA was expressed in the ovaries of both immature and adult rats, while leptin

mRNA was nol. In conclusion, leptin mRNA was not expressed in the ovaries, however, leptin was detected by immunohi-

stochemistry. Compared to leptin itself, leptin receptors in the ovaries were ascertained by both RT-PCR and immunohistochemistry.

These results suggest that leptin is related to the regulation of the physiological functions of the ovaries.

Key words : Leptin, Leptin receptor, Ovary, Immunohistochemistry.
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BT8R 2} ARl leptine A ZF A A H ], AR
oA}, A4, AY B 2HE HTe 94 28 B2 O

o) ERE 19989 FH¥AY AYAYATRRYY ALHIATL,
#89) BHATN g3l 93 A7HNE

24 Aok (Leroy et al,, 1996). o]# & leptin®] & FE=
AAWHEF vlE A 718, Q& 9, corticosterone, &2
A3, circadian rhythm 72+-& of2] 714 AAE] &S @
= Ao2 BIEF 9t} (Saladin et al., 1995; Sileker et al.,
1996; Sinha et al, 1996). 3] H]2 Qo)A FA Ao
SQRT} F leptin o] F7HE P& Boln (Brzechffa
et al,, 1996), ol¢} o] W]k o34 o)A leptin o] S 73l
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28] ez Azkdn. 2y o[2fE leptin®] S 7ol
5 B33hal Heel et A&HE 2L F7H leptind]
sk e &4 =9 o] (negative feedback) 21-8-0] B4 2
2 o|Fojx|A] gkof dojuhe A2 E AT F o, E
3 ¥ leptin %o FAT F7t2 <3 leptin 8A 7t 8
8k (downregulation) B AY Z& AFZAYAA (signal
transduction)d] Ago] A 28 F JdE Ao B
|21 g lepting ]t W7k ofujel A2 AY/FIE HHo]
Qed, dEHOZ i dih FFEE Yehle 9449
Al A4 A BT £ ¥ F leptin FEEF BT} (Brzechffa
et al., 1996). =8 f-H2 02 vgkel 7 (ob/ob mouse)=
2a4Ag g9 lepting AAIAY Ee A leptin
mRNAE AAVelA] E3h=v] (Zhang et al,, 1994), o|H &
AHE vlghest ohg BYg et (Bray & York,
1979). =& vwel AF Ao lepting FAMIH EF LH
7} ZF7veka, da B A7 FACE FHERA A4 7%
o] FAEE AR BRI Ut} (Barash et al., 1996). 1
g} o] 218} leptin®] ZH-go] did] AFH AR F& A3}
B JatAE AR steAe obd AgeA #EAA
%gkon, 53] g leptin & leptin &A1) ¢H ¢
Aol tigh A ul$- m s Bl A leptin 849
o] RT-PCR ¥ o2 B 1H7]E 31924 (Zamorano
et al,, 1997), Aol WA E 2 J&e 99 ale
o}7 B ok itk A B e AF 3FHY 1
A 87 g9 8FHY 44 HF dhoA leptingt
leptin =8¢ ¥ & RT-PCR WHog &Qsty, 2 &
e YAE HYzAsepy o g 2kl Al st

i

2 HYore ofFldn FE AFAAN FFE
14/} 10 AIZEo.2 FAA 7| £ Yol FE} T
A ARget 333 8% 9] U (Sprague-Dawley)
M-I 35 3 85 H o] 3 4l BAE A
3% dAE RNAzol™Bo| ¥Wo| RT-PCR A7)
=70C A& Y570 RASEL, v & dhs Yz
3}t S 93] 4% paraformaldehyded] 324 1T

¥
£ e 2

2.RNA ZZ&

w43 44

Total RNAES %317 93t 1 mle] RNAzol™B (Tel-
Test Inc)ol] 87 WAE 4L YA homogenizer® 42
sty #2338 dg9 1 mio] 0.1 ml chloroforme ¥
o] 1527 2 4ojF F 12,000 g2 4CA 1587 A
28ttt 9488 & RNAS ¥331T Jle F49 #4
A AZ$ tubeE £7)3 T isopropanold 713}
of 1587F 42 oA RNAE FAA 71t} A 12,000 g2
4cA 1587 st 454E Hd F 75% ice
cold ethanol2 4] & 3}e] 10~ 1557+ AFAFe) oA AZRAIH
o} Az¥ JAEE diethylpyrocarbonate (DEPC) -treated
water & nuclease-free waterel] 23| A1A 60CA 1587+
Bl kg 3 260 nm/280 nmol M9} FHEE £43te] RNA
FEE 2% o AL WE)d nasignh

3. RT-PCR

RNA 1 gg (10 z)& 10 mM Tris-HC! (pH 8.0), 50 mM
KCl, 0.1% Triton X-100, 5 mM MgCL, 10 mM dNTP mix-
ture, 1 U] RNase inhibitor, 50 pmoie~9] random 9mer, 15
U9} AMV-reverse transcriptase (Promega)E& X383l 15
A9 W buffersh EFAAT. ol @ ¢ EFEL PCR
Thermal Cycler 480 (TaKaRa)2E &A AA2dA 10%,
42X 758, 95l 587 7Fd 8t reverse transcrip-
tion (RT) ¥H-4-& A)Zit}. PCR 5% $13t4 50 mM KCJ,
10 mM Tris-HCl (pH 9.0), 0.1% Triton X-100, 2 mM
MgCh, Ztz} 10 mMe] dNTP mixture, 1.25 U9 Taq
polymerase (TaKaRa)$} Z+zF 50 pmole?] 3’5} 5°¢] primer
& 5 49 RT A& EFeS 3 50 do] w8 EFEL T
EAtt.

Leptin®} primers 5-CACCAAAACCCTCATCAAGA-
CC-3'¢t  5-CAGCCTGCTCAAAGCCACCACC-3'(Vyd-
elingum et al., 1995)3 A3} 3, leptin 44 ¢] primer
= 5-ATGACGCAGTGTACTGCTG-3"$} 5-GTGGCGA-
GTCAAGTGAACCT-3’ (Zamorano et al., 1997)2 A}-2-3}
Q.on 7+zke) Hhg AHE-L 360 bps} 357 bpolth. Ztzte &
FEL 50 9] mineral oilg Po] EHEL ¥ F PCR
Thermal Cycler 480 (TaKaRa)o[4 ZZA|Zth. Predena-
turation® 94T oAl SE7F AAEHR, F 35 eyclesS 94C
A 18, 58TelA 2%, 12Tl A 287 WEAZ F 2T
oA 10%7F postelongation ¥H$-& AlZth PCR AHEL
1% agarose gelo|Al A7]9F% Fo 0.5% ethidium bro-
mide2 g2 3led UV transilluminator (Ultra Lum, Carson,
USA)Z &3
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4. HAZZE 5|5

4% paraformaldehyded] 2 ¥ W4+ paraffine 2 X
& % Sum FAY ARG ¢Eo] FHY g9 d #A43
T 33 & YA FH £ =8 3% H0, 49
SR AR g8t 2o dol & peroxidased A A
leptin (Y-20)5} leptin receptor (K-20)¢] Wit 4t 34
(Santa Cruz Biotechnology Inc.)Z 1A17} B¢t A9 34
chamberoll A} ¥H-3-A171 %, LSAB (Dako)sl E¢} gl& 23}
A} 9} streptaviding z4z 1587 APk efoluE
TBSE A& ¥ diaminobenzidine (DAB, DAKO)E o]-43}
o} 2 A1 A methylene blueZ B2 G434t}

4 3

1. RT-PCRO|| 2|8} leptin % leptin &2} &

Leptin mRNAE 358 85 37 G40 BF BHEA
@srom, leptin 84 mRNAE 359 85 88 Y4 &
o4} 357 bp] bandE VrEMATH (Fig. 1).

=
T
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2. HAXASFEENOY| 2|5} leptin Y leptin T=2H|2| 2t

ro

3% 83 dadA lepting FEA Y AR Hy dRo
FPATANA FAEA} (Fig. 2A, B). Leptin =43 @
SRAE o} THAME, 223 Al GA A, B3] dA}
T BRG] §4HA FE GX Baldle YAHE v,
oju] ¥x7te] FHE BR dAE A FAHA g A
< 9% F AN (Fig. 2C, D).
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Fig. 1. RT-PCR analysis for the expression of the
leptin and leptin receptor in the ovaries of immature (3
weeks old) and adult (8 weeks old) rats.
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Fig. 2. Immunohistochemistry of leptin (A, B) and its
receptor (C, D) in the ovaries of immature (3 weeks old)
rats. Tissue sections of rat ovaries were incubated with
leptin and its receptor primary antibodies. Sections were
washed and then incubated with biotinylated secondary
antibody and anti-goat conjugated to biotin. The imm-
unoreaction was visualized by diaminobenzidine, Sections
were counterstained with methylene blue,

GC, granulosa cells; OC, oocytes; TC, theca cells
Magnification: A, C, x100; B, D, x400.

Fig. 3. Immunohistochemistry of leptin (A, B) and its
receptor (C, D) in the ovaries of adult (8 weeks old) rats.
Tissue sections of rat ovaries were incubated with leptin
and its receptor primary antibodies. Sections were washed
and then incubated with biotinylated secondary antibody
and anti-goat conjugated to biotin, The immunoreaction was
visualized by diaminobenzidine, Sections were counterstai-
ned with methylene blue,

GC, gramulosa cells; LC, luteal cells; OC, oocytes; TC,
theca cells
Magnification: A, C, X100: B, D, x400.
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(Fig. 3A, B). Leptin 584 lepting = @8] FA A Lo
A8 QAR BRI, 35 G wpRTIA 2 A e 7}
AANE, 223 GEx7Fo] YA H 7] ol e I dAd G
atA A= (Fig. 3C, D).

1 z

A2o) FUAL YUE leptino] % EAo] Folar W
A olA A i SR erhe Aol BEAIAA leptin
of g Aol FokA L Slrh. Leptin® 167749 ofv]=4t
o2 FAd 9z A M JAFo] BYer
H1 =1 (Leroy et al.,, 1996), @A 2 F-1| ¥ leptine =, |
4, A4 71g ol EX33 U leptin 83 o} A8t
A28 el Ao g 25T ¢} (Cioffi et al,, 1996).

Zamorano 5 (1997)& 39 A8, A3, A4,
&, AZoA leptin $8A 9] ¢dE RT-PCR ¥
Northern blotting®. 2 #H¢ldled leptino] A4 7j@o]A 3
HYog Te 7HHF o 7152 veid Aolge 7154
& AABAT B AN T A7 Aler] &L 2A
o} APMFENA leptins} leptin -84 W] HIFHT
2t} (Cioffi et al., 1997; Karlsson et al., 1997). 2} o] g
& AFEE ¢ leptind} leptin 449 A& FA 3
7le o, 2 HEEE 38 A9 A Bie
28 Aot wetA 2 dfoa s Bz sebyo
2 daoX SHHE leptins} leptin &A1} F AT 44
£ Yolr 72} 3}t ‘

Lepting 359 85739 YAl Eo} A% He) Qx| 3
YA ZANAM G2, 53] 8ol = FA o AstA g4
At HA Y FHA ENA L E leptind 2EHZ
olE ZTEE YA #HAsh= Aog BaAd AFH 9 A7
AMEE AYolr wjF3EA lepting HSH 17 B
-estradiol®] AJAjo} 7443} (Zachow & Magoffin, 1997),
oFo] Huba) £ 2w 9FslH A leptind A 2] 3P progesterone
} androstenedione?] AJAe] Zradtie= R (Spicer &
Francisco, 1998)9} A 44 AleA] G- 97ke FAHAE
& W gaAA lepting A 2J3}4 estradiol Aol A gt
= B3 (Karlsson et al., 1998)+= ©]2] 3t lepting] 7]5& A
N&aL ok, T3 lepting} leptin 83|71 A4 dExRO=
HH dxoA o Bo] $dH= FFS lepting] 2 Z o=
Z2E YA A FEe PHeR BT Yo 2y
FAAM X leptine LA AT, leptin +&A & A3
LAHA Uv AHE Bol A M FolA A HE leptin

2 ZolE 2R A FH3e Ao] oIl ©eed] A
A YA AERQ AL ALREH

Leptin 483 cytokine receptor superfamily°ﬂ 230
MZ O& A domaing 7= o8] /Y o HAL &
Aste Aoz A A Qo) (Tartaglia et al., 1995; Cioffi et
al., 1996). A XU domain®] 7] long formuto] Al ¥ A&
A Ao Bg, A EU domaino] & short forme
ol 1 715 tsiXe Z ¥R A ¢t} (Baumann et
al., 1996; Cioffi et al., 1996; Ghilardi et al., 1996). G40 &=
olg g F /A o|AAt BF EAste AR ¢BlA e
] (Cioffi et al., 1997), long formdjl H]&} short formo] HA
4 o] AN BAE A (Karlsson et al., 1997). w2}
A oA AE o2 ol $&EE short form e A XU
AZ AY 71%5E /M A2 BYAn, short form¥hg &
Aste DAEE PAA lepting HeHE o leptine]
&89 LS A gt B3 (Cohen et al., 1996)+ ©]
#Hg 7 & g slET

£ A7 leptin &A= A XYL A E, 282
walol G4E e, dEF] FHHA B BE) v
ole gAsE ubd, ol dET}o] FAE dEY U=
A8 A=A g AE F9E T AT Leptin -84 9]
oo Bxg 34 70 g} th2s vehde AgA
leptine] G &g A 8¢ 24 EFE AL R
olgle 7H-& AAE 4= Qlth 18y leptino] WA WS
QA e A4-& dHe AAA oW N2 d¥ wds %
e AR disii e d77) ©l A= ofof & Aol

olZ|71A] Aol A leptin®] 7]Fe] WM e H&aA &
2R Ao] YA, AHRo|= TEE YA Hojdls Ao
2 RdAth ob/ob miced] lepting FAFSHH WA
cholesterol] side chain cleavage$} 17a-hydroxylase mRNA
o] wtdo] A8z (upregulation)dt}= B3 (Zamorano
et al,, 1997)% leptin®] ZE|Zo|= TEE YA o] Fojsir}
E AL HAFE Arh a2y, GIAZE HY3IEA
lepting A et 2E|2olE TEE AAo] 74Tt B
3 (Zachow & Magoffin, 1997; Spicer & Francisco, 1998;
Karlsson et al., 1997)= 23|38 leptino] 2H| ZolE 28
AL Az F8E Yeple did 2348 BoAET
o|27 lepting] 2H-&-o] FutEA Veh= 21 leptino] A
gAY w=AAM  FEIe JAF Y TR o
Y o Fgshs 7)) MR tEr] i ALE AlgE

T3 A7)0 FPHEE i FHHA lepting A WS o
ZE ROl 52 A4 o] sk 2L leptino] IGF-19]
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2445 gAs7] wEolga Ft} (Zachow & Magoffin,
1997). IGF-1& #utAl £9 FPA X A ste] 2H 20|
E3EE AL YPoE 2AsE 228 EHEN B
g JPMEY MIEAAAL (apoptosis)E A s HoE
A A7 9t (Barres et al,, 1992). wely FPM oA
leptinel] ¢]3F IGF-1 24-¢] oA E3t= AgRoE 3E2E
389 A T} dEo] FPAEA AEZAAANE F
AA G2 715& AN AL Z A EHY, & A1
H dEolA leptins} leptin EA 7} Wo] FHFHE AL
o2& 7Hd & i slET L € 4 Utk

AEH o2 B AT AE leptin mRNAE 33 daoA
dAEHA s GkAT, Az sshgo 2 lepting] W
S 18 AL, leptin &4+ RT-PCR W3t W =23
o s n% UHS UG on, o2 F A3 leptin
ol darelA HH A e AL oA 5 9 7oA HAE
leptino] Aol A 715 2EgTE AL AXTgE
AR HR daoA lepting] B 715 e go=

R

4 B& A7} A8 sojo} & Rolh.
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