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(HE] L5880 PHAaRW, SIEMNES TR A TR E FE R (eptin) 755w A MR KA Pt
HEE . B 525 0 S leptintt AR 3E55 41 % GBC-SDHIOCUGR 22 A Ak 0SS 0 TT A8 (16 F AL .

J7i%: B IHIEEGBC-SDMOCUGHN L /3 N3t IE A AN SZib 4. Sab 41 R /N T4ERNA (small interfering RNA, siRNA)
AL GTER 29 GBC-SDFIOCUGHH i i) leptingR s, B FH S ¢ o 7 & 58 & Wk [ Y. (real-time fluorescence quantitative
polymerase chain reaction, RTFQ-PCR) Fuilll % Je2ic, 18 i 4 i )R S50 Al transwell /s % 12K IH 22 9% GBC-SDFIOCUG
AT R AR 2R A8 70, SR S 9 O G s 4 i A 2% S0 A U siRN A 318 Ji5 JIH 389 GBC-SDATOCUGAH il I leptin & 17K
V-, R AR ENEE S (Western blot) #5113t J5 GBC-SDAOCUGHH L i leptinflip-AK TR A%k . &R ZkRsLi
SRR, FIFHsIRNASE [T B leptinf5 GBC-SDFIOCUGHI UL A8 )1 T F# (=26.614, P<0.01; =19.338, P<0.01) .

Transwel i £ 5286 45 S TR, FI| FisiRNASE 1] 3T 2R leptin J5 GBC-SDAOCUGHN IS L B g 1t N % (/=7.185, P=0.002;

=8.889, P=0.003) . Transwell{ 2252845 5 BoR, T35 GBC-SDMOCUGHI il (1= 288 /1 F % (=10.183, P=0.001;

=9.697, P=0.001) . fEs el it siuss R x, TH)5GBC-SDMOCUGHH i [1leptin 3815 R %, Western
bloth il &5 K48, # YT ERGBC-SDAN i )i leptinflp-AKT & [ #&1A T (/=26.463, P<0.01; =13.904, P<0.01) , #I
TTEROCUGHI L 5 leptinFllp-AK T [ iAW T (.=21.335, P<0.01; =17.914, P<0.01) . Zit: TiHGBC-SDIOCUG
S 14 leptin e 36 T H1H 41 12 22 FE RS B 77, IR T Rl i AK TYE 538 B 1R 42 0 J 9 4 I 1112 2 AT 7 . Leptindg B2 i JyfiH
BRI I — A E AR
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[ Abstract] Background and purpose: Emerging evidence suggests that fat cell-derived cytokine leptin, which is closely
related to obesity, plays an important role in carcinogenesis and tumorigenesis. In this study, the effect of leptin on the invasion
and migration abilities of GBC-SD and OCUG cells were observed in vitro, and its possible related mechanisms were explored.

Methods: GBC-SD and OCUG cells were divided into control group and experimental group. In the experimental group, we used
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small interfering RNA (siRNA) to target and silence the expression of leptin in GBC-SD and OCUG cells. Real-time fluorescence

quantitative polymerase chain reaction (RTFQ-PCR) was used to detect the transfection efficiency. Wound healing assay and
transwell assay were used to detect the migration and invasion abilities of GBC-SD and OCUG cells. The immunofluorescence and
immunocytochemistry experiments were used to detect the expression of leptin protein in GBC-SD and OCUG cells after siRNA
interference. The protein expressions of leptin and p-AKT in GBC-SD and OCUG cells after interference were detected by Western
blot. Results: The results of wound healing assay showed that the migration abilities of GBC-SD and OCUG cells decreased after
silencing leptin with siRNA interference (+=26.614, P<0.01; +=19.338, P<<0.01). The results of transwell migration assay also
showed that the migration abilities of GBC-SD and OCUG cells decreased after silencing leptin with siRNA interference (#=7.185,
P=0.002; =8.889, P=0.003). Transwell invasion assay results showed that the invasion abilities of GBC-SD and OCUG cells
decreased after interference (+=10.183, P=0.001; =9.697, P=0.001). Immunofluorescence and immunocytochemistry experiments
showed decreased leptin protein expression in GBC-SD and OCUG cells after interference. Western blot showed that leptin and p-AKT
protein expressions were down-regulated after targeted silencing in GBC-SD cells (1=26.463, P<0.01; =13.904, P<0.01). Western
blot showed that leptin and p-AKT protein expressions were also down-regulated after targeted silencing in OCUG cells (+=21.335,
P<0.01; =17.914, P<0.01). Conclusion: Down-regulation of leptin expression in GBC-SD and OCUG cells can inhibit cell
invasion and metastasis, and may regulate gallbladder cancer invasion and migration through AKT signaling pathway. Leptin are
expected to become an important target for gallbladder cancer treatment.
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FIEL 0 98 2 B DL P RSB g L AR

SeiE g CHNENRE . BA . HARMBE) LR 1 MR
BRI R I P AN 1A, W 1 mE

AR B E A AE A EE AR R0, BEAS
ARHEAERZIN10% ) 70%~90% 1 0 45 3%
BRREELE AR s, ABESE Ak I R f ik
ZUMCHISER N R 1 i T e = W AR IR
RIE, REHREPESWE i B
(leptin ) & H1 A& 17 40 A 430 1) 2 22 i I PRI 1

TERE R RSP PR CHAEH , [FRF, leptinfe
AP RE 2SR b B A 22 43 SE RN P A M T
ffER . Leptin 231 Sleptin3Z & (leptin
receptor, OB-R) 454 K K HA Y2500 .

OB-RJ& I AN A FZ R FG s b, elF
F R EAATE 1130, OB-RHHOB-Ra, OB-Rb, OB-
Rc. OB-Rd. OB-ReHIOB-Rf 6™ [E]Fi 20 i,

HAOB-Rb# AR N KA, £ & leptin/ ™19 F Bl

ZouZ: VU HFSE R IR, leptin M HLINfETEZ 1A
OB-Rb7E N JIHELFRH LA R b Rk, H
KSR ABRRAZY, Kk, A58 B1EE
i AN S AR AR eptin 5 AHAE) 2 [H] YOG
Fo VEHURA S22 I 41l 2 GBC-SD
MIOCUGHHMIFIFSs ", INEREdni I o v
I Rp B MR TR DR D1 2 A
1.2 FERFSUE

Leptin, AKTHIIAN H P [E Abcam /A A,
B-actinbi ikl 7 i3 = RAEWHARARL
A, leptin-siRNAJFFI F1 LB 98 8 5 R &
M5 ;2 . ( real-time fluorescence quantitative
polymerase chain reaction, RTFQ-PCR ) Z&[A

JAK-STATAF 538 F& 4T Fr b 75 A ML P 387,
OB-Rbj K Sleptinfy 545 & AR M £ 2IE
U B, TR R RIS THL
OS5 A2 W A T B g () B AR T SR AR A
WAEE, ARSI LIHAE R GBC-SD . OCUGHH il &
GRS, SRAZNTFHERNA ('small interfering
RNA, siRNA) #AK, MELGBC-SD. OCUGHH i
(R ZERERAE ORI AT BEAAE FHAILH

F R & A4 TAY TR (B kA
BRAHE, FEhiR-AmR S Y (horseradish
peroxidase, HRP) “HiAIEHTE-HRPZHiIH A
LR A REMEARARA A, FPiRmrEek
G (immunoglobulin G, IgG) %) —$Hil
At REFRHEA AR, RPMI-16405557%
JLIy H 26 [EGE Healthcare Life SciencesZ\y ],

DMSO4 H 35 [E Sigma Aldrich/A F], transwell
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INE T H S Corning /A F), ke JL A R 4N
RN B YK (sodium dodecyl sulphate
polyacrylamide gel electrophoresis, SDS-PAGE )
BERCHC B R & A I RS R R A IR A
Lipofectamine ™3000%% 4415 & H 3¢ [ Thermo
Fisher Science/~Fl .
1.3 A&
131 Mg

2 M YR FHsIRNASEAR , #8245 siRNA

A, At W1, AR SR 4y ok X IR 4
( GBC-SD-Mock., OCUG-Mock ) . SZH4H 1
( GBC-SD-siRNA-1, OCUG-siRNA-1) 5256
202 ( GBC-SD-siRNA-2, OCUG-siRNA-2) ,

K F BN ( Western blot ) %S 56 2H 1 F1
SIS ZH 231 T sSIRN AT 91 % e st R iy i ik o SR HH
Lipofectamine 30005 Yik FIE A7 g . Hopxd
TRZAR U INSiIRNAJT S, ARSI b B 55050 41
Jrik—3.

R1 SEIRAIFN2HE|HF ]

Tab.1 The sequences of experimental group 1 and 2

Group Forward primer

Reverse primer

Sequence 1

Sequence 2

5'-GGAGAGUACAGUGAGCCAATT-3'

5'-UCCUGACCUUAUCCAAGAUTT-3'

5'-UUGGCUCACUGUACUCUCCTT-3'

5'-AUCUUGGAUAAGGUCAGGATT-3'

YRR dFdn R Bl of LAk, TS
ZMA M5 FRPMI-164035 2 W AT 5%, DA%
Y21 A il B 1K 409%0~50% M H . B 16

(D) {HMsiRNA125 pLEEmRIE 21 ( diethyl
pyrocarbonate, DEPC ) /KH#i®ésiRNA, 7.5 puL
Lipofectamine 300015 puL siRNAJF 31 i A %
250 pLTCIMiE R FREE IR S), E IR F 20 min,
B siRNAFG YLk 2 G 14 . 555 f siRNAFE Jy
R A A I A 5 A 1035 55 R B i 6L AR
B RA T SR 4~6 WS, 4~5 dJFERER
RNA T ffFE G

1.32 RTFQ-PCR#& M| 4% 4 s &

SEEHUERNA, FEEFRMLMAL mL TRIzol
20, FIREES min, MIA0.2 mL&s, R
FIPRT15 sIEHES3 min, 4 CLL12 000 x gB5 .0
15 min, HJZ/KA0M0.5 mL S5 P B = 1R 00CE:
10 min, -20 Cif, LA12 000 x gB5.0>10 min,
F LI, N mL 75% AR, A7 500 x g
BLOS min, FE W, =il AR TS FIDEPC/K
. SRIG RS A icDNA, FERNA U SR £
7E42 CHLE60 min, 80 CAEME10 min/F& k. #ix
J7i FIRTFQ-PCRIA Z A T40 MEIF G L1k, KN
293 (ACHEFRRMIER -SR]

1.3.3  Transwellz & Ao it 4% £ 3
B AR R A g transwel UNE , #1110

L 9 75 ¢ i -l /N ISR (A% 5L 50 T i
WHRIEE ) , Ki9f4 ho SRJG FHBE R £ 22 vh il
( phosphate-buffered saline, PBS) miyE4ifid,
0.25%JREFIE L AR, AT I3 3% 77 5 b R R
fiti, 11300 x g5 minJ5 F G 5% 77 5k B 24
M8 e/ SR iIA4 x 1004010, 7E244L
BRI AS00 nLA MW 5550, ) 855548 hii
H/NE, MR EINE B2, RS Sy )57
W FECRERNR, U TR T .
134 XREH

SCEGH dAH24f LR AT AR, A2 RIA
80%~90% ) A Ll & B2 M EL, FH100 nLFS K
WE T B R A X, PBS R4 RS A I
Wigede, WGHIFR0. 24 Wn HEATIRIG R4, R
ST R, TR
135 fiamppibss s 2

SerE24f LA TR AIIC -, B55724 hg ik
TTAnMEFE Y ( DG YLr a5 Bk 51130%~50%
RE, HROTREL) o HERFR4A~S dH4%
HAR W E o SRR 5% triton X-114
IMARIAHIEIEH, 10%BSAEI W EH . I6E
—Pirk: AMEICA AL = 144895t N £ ek
ik, &4 CUKFEER . \E P A
DAKO—Ht ( R AeidHA ) , FiRiE20 min,
AT = 10009 — & ELB M, ( diaminobenzidine,
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DAB ) WA FIDABR FER (2, TR51, #hbl,
TEREE T UES . ARG IR gL, gL
3%IRIR L BE L, BETH RS R, ERM
BETHEA
13.6 %EFERTRHR"

TN =R I R kA ) K s o M g 1 | T P
B WO AL 2010 R R 5EOE 9,
WG, FIRFRE L h, SRJEH4,6- ZPKEE-2-O8 5
5|t (4°,6-diamidino-2-phenylindole, DAPI) %%
10 min, fHPPOCRRE RS, &ETE
PN R
1.3.7 Western bloti M 45 3 A7 /Z leptinfrp— AKT
F B FEE L

SEHIRIHE LSRN IS , 4% 81 mL RIPA
SUFBMA20 uL EDTA . 20 pL B2 il 61 75 F1
20 pLZE HEHNEIF, SRFLL10 000 x #5003 min
WS, SRR, o O
RO EE AR BE o B340 nLZH 2260 ™ M) in 10 pLiv)
5x FEARZE PP 100 CHIFA10 min, HLTK T
L B S % IR AR R N1 5% W 4y B 1, B
FERE NS0 ng, W4GHCR80 VIHE, 1B iE
K120 VIR TRIK 2855 R 5 20
( polyvinylidene fluoride, PVDF ) fiH]H i il
J& R R TE350 mATE & T AT 1,
] SH90 min, fie)E K PVDFERR B F 5% i 4= 15
W, ERER LEE2 he HWE—PUOFE: BEHB
KBTI R0MRIAZ kY UA, NS&W
BT 1 0000 BT AR FEREDTIA, T —hiir

1.0+

0.8

0.6

0.4

0.2

Leptin mRNA expression

0.0-
GBC-SD-Mock GBC-SD-SiRNA-1 GBC-SD-SiRNA-2

oo HIMATL © 1 000 HRPARIE L ST 4 1gG
ZHUMHRPHRIC IS R IgG =40, WAL he
o Rk 2# &6 (electrochemiluminescence,
ECL) W41 « HRER/GIRE 1 min, 7ESGA it
(R DTS Z 3
1.4 Gt

J3 FISPSS 20.0H10riginPro 9.0% ;% 52 %k
AT AT, THEPORER X £ s3R0R%, 4R
KRR 225081, A L3R FILSD
7, P<0.05MZERAGIEE X,

2 % B

2.1 si-RNARLBkleptinE F f5 BRTFQ-PCR#:
MleptinBIMRNAR R =

3 FHsiRNA-mock ., leptin siRNA-1Flleptin
siRNA-254J*GBC-SDHFIOCUGHI L, KiFs4~5 d
Ji, HRTFQ-PCRA;MIeptinfymRNAZRL, %
S HEXTIRZH ( siRNA-mockZH ) BYFH X Rk &=
91, GBC-SDANAEHESEERAI1 (leptin siRNA-1
¢ ) FISEEREH2 (leptin siRNA-241 ) X F%5
Xt B ZH U RTFQ-PCRZE 735124 0.256 + 0.024
F10.298 + 0.033; OCUGHHMIRRSZERA11 (leptin
SiRNA-14] ) FISEEZH2 (leptin siRNA-24 )
FHXT T 25 (A % R 2 AU RTFQ-PCRES H 43 9
0.369 + 0.051£10.391 = 0.037, Z=RA G X
( F=462.025, P<0.01, K1) . Kk, Jagess
B 1E HISIRNA- 157 YL Ab L () 2

1.0 7

0.5

Leptin mRNA expression

OCUG-Mock OCUG-SiRNA-1 OCUG-SiRNA-2

B 1 RTFQ-PCR#:iIGBC-SDFIOCUGHI Al HileptinBImRNAR %
Fig. 1 RTFQ-PCR detection of leptin mRNA expression in GBC-SD and OCUG cells

" P<0.01
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2.2 mBleptinBEE A EERK N EEMIMEIL
ZSLIGH MlleptinE B HI 7k F

Leptinf [ R 2 AAAE TAIMT, fRiEdot
M RE ML 2 LI 25 R W7, leptin siRNATL
BRleptinFE M5, GBC-SDHIOCUGHH I i £ fifd 5
Hileptinfi FH/K V-0 Tl (E2)
2.3 REkleptinE F X GBC-SDFNOCUGHE
ZERIEBEENHF M

VLERGBC-SDYN LAY leptin it [ J5 X B
ZH RS2 56 H W transwel 13 B8 S 56 45 3 40 591
(146.67+11.06) I (97.00 +4.58 ) N4,
ERESI¥E X (1=7.185, P=0.002) .
Transwell{Z 223K 25 H 4350 (66.33 £5.69 )
i (23.67+4.51) MM, ZRAGZIFFE X
(7=10.183, P=0.001, K[3A. 3B) . 4ijgk]E
S v ) 2 A 1 5 80 00,161 + 0.005F
0.081 £0.003, ZRASITFE XL (1=26.614,
P<0.01, KI3C. 3D) .

TLEROCUGH M M) leptinFk A J5 X} FE 2
FSZ S H B transwel 13 2 55 56 45 5 43 1 M
(137.28+10.19) F1 (87.50 +3.99 ) N4,
ERAG ¥ E L (1=8.889, P=0.003) .

GBC-SD-Mock

Leptin

Immunocytochemistry L]
.
e ',

- s ﬂ

GBC-SD-SiRNA-1

Transwel (£ 78 LI 25 K510 (78.41 +4.47)
1 (33.79+£5.22) P4, ZRASIT¥EX
(1=9.697, P=0.001, EI3A. 3B) . 4ifEXIIE
S T A A M A P G 224 D 0.185 £ 0.004F1
0.098 +0.004, ZERAGIFE L (1=19.338,
P<0.01, ¥3C. 3D) .
2.4 MBkleptinE EH FGBC-SDFAIOCUGZH R
leptinFp-AKTHI R %

JLERGBC-SD . OCUGHH Ay leptinFk i
J5i leptin Fllp- AK T & [ AYEE I HL UK G L 14 A
AT K BE S B it AL S5 R0« leptin siRNAKL 3
GBC-SDH LT 5 leptin s [ A XF 235 K F Ky
0.714 +0.019710.329 £ 0.017, ZRAHGH¥E
M (1=26.463, P<0.01) ; p-AKTHEHAMXEE
JKFR0.773 £ 0.060F10.213 +0.035, 2Z2A 5
it X (+=13.904, P<0.01) ., Leptin siRNA
AL BROCUGH it i J5 leptindE [ AH X 22 1A KK
0.754 + 0.024F10.119 + 0.027, ZSAL i FE X
(=21.335, P<0.01) ; p-AKTZE X FEIAK
SF-240.889 + 0.025H10.513 + 0.027, 22345531+
=X (=17914, P<0.01, [K4B) .

OCUG-SiRNA-1

OCUG-Mock

2 BEvOEineE g RIRIN & EleptinE BHRIEA

Fig.2 Immunofluorescence and immunocytochemistry experiments to detect the protein expression of leptin in each group
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A B
GBC-SD-Mock GBC-SD-SiRNA-1  OCUG-Mock OCUG-SlRNA-
e S - avea :o.y -;; «;'"‘ Wy 7 4% l'. s 2
K 58 Ve | 1
Migration (o i ¢ A ‘-\
' | .'""'!"&"‘- )
\ 2 *ok
it ied \N /‘2 'g 80 E——
i . ; 60
. e 3 40
Invasion s L 20
' T % 0
- ;' 5 Lt OCUG-Mock OCUG-SiRNA-1 OCUG-Mock OCUG-SiRNA-1
o— Migration Invasion
C -SD-Mock GBC-SD-SiRNA-1 D OCUG-SiRNQ{-l D

Oh'

24h

The rate of cell wound
healing at 24 h

NGNS
S A SN
& S 39 & Oc?égs?

3 BkleptinEE I EFEIEMAGBC-SD. OCUGEZE R T8t /1R 220
Fig.3 The effect of silencing leptin gene on the invasion and migration abilities of GBC-SD and OCUG cells

A: The images of the number of invasion and migration cells in the two groups ( x 200); B: The histogram of the number of invasion and migration

cells in the

A

two groups; C: The images of cell wound healing in the two groups at 0 and 24 h; D: The rate of cell wound healing at 24 h. **: P<<0.01

B *k 1.04 ok

0.84 ** — g *k L
8 0.7 2 0.8
p-AKT z‘. — § 0.6 g
e £ 051 “2 0.6
Leptin  Se— “- —-1 g 04 % -
B 03 g -
in  T——— - () ) | 5
Beta Actin g 0.2 £ 02
& N & N § 0.1 =
B ‘3§Y’ B ‘3§Y’ 0.0 0.0
S F TS & & P & & P
S A S S $& £ &
Q N < < & o =) < N <
S & & R RS & & RS RS
& V4 9 & 9] O
& g & Q

4 Western blot#é:lli7 Bkleptin £ E 3} fEFE/E MAIGBC-SD. OCUGHIleptinFlp—AKTE B 7k T i 851

Fig. 4 Western blot was used to detect the effect of silencing leptin gene on the protein levels of leptin and p-AKT in GBC-SD and

A: The gel

OCUG cells

electrophoresis images of the protein levels of leptin and p-AKT in two groups; B: The histogram of the relative protein expressions of

leptin and p-AKT in the two groups. **: P<<0.01

3 3¢

gt . HESESE AR . Leptin 5 AR E R 5],
n 2 Fh G D 4R 20 7 A 4 0 B8 B 28 55 v 0 40 M
e HF -, il leptindt P 45 (0 1 167

MR T e — A LR I SR IR, TR N RUERRIRIEAURM Z K Leptinfy 4535
AR, BERERTFHEMEEM, BOHH®EE T RRIERRMEN T (85— IR
&Rl s Y AR R, e O, RS A5 OB-RETE U A T TR
JoE R 2SR R A 06, AR IR R e te BT Leptinf BB fER A RER A, @

Jif IR

W S . B BN . WA T R R LR B SR R,

Wi . FLARE . BRORE . e s . AR kRO 00 R RO v A R AL kA
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RIS A AR L Ah, leptintf iG L&
B, WEL. BEEAR . EIMEH . Rk
NIV AR BBV 22 AN R S TR 240 i Y 14 5 A AT
W L1, Leptind 54 S O WL 0] 5 £ Fh R
B, S, M. =28 T8 RIEK
MAFER . LeptinZ ST WFZ AR S
A% . Janusi B ( Janus kinase, JAK) .
T T S SRR B (signal transducer and
activator of transcription, STAT) . BEASHEALEE
3-1#M ( phosphoinositide 3-kinase, PI3K) . %&
Fi4EB ( protein kinase B, AKT ) £ %4 JH 75
L H B ( mitogen-activated protein kinase,
MAPK ) "7 fEEEE R, leptinid id {2 E 40
JH 5 B R 00 ) 240 Y O T ) 3 A ok A 2 U A I Y
R

JIF % 9 40 B AT S T O R AR A AR i AR )
AT R, HrRER IR RL BE AT e 2
TCALEE R KRS 1S, T AR A ) L A e B
RRFTEEFRE Y LeptinC fEL M
U e 20 A rh gk S 5 o i AR 28 T S g
I, WZouss ) 16 A 6 A MU BT 5 h R B
leptinid 1 14 iISOCS3/JAK2/p-STAT 35 518 # 1)
OB-Rb &AM AE i IH 486 20 M i 35 58 . TR N
R, E—THAR I BFSE 0, leptinil
LS PI3K/ AK TR 538 fif A 8 38 H AR s 200
ARSI PRI AN T, I PI3K AP I FILY 294002
XTPI3KIE M A0 i /E FHIH BR T leptin/- S AYPI3K/
AKTIES#:5 . Peng® ' AEIRIMANIAF 5T T &
B, leptin ] {35 42 = AU AN MU 1) L Jz - [B] e
1k (epithelial-mesenchymal transition, EMT ) Jf
HAR A A AR, WA 9 P miR-122
ik, U ERER O LA [ T REM2, DA A0
PR R A B AR 2B N RS o FF — 3 3L e T
5812, leptin T MISTAT3 . AKTHIERK1/2
MRk, W PISK/AKTE 55 SR A2 0% A
IS 2%-8 (interleukin-8, IL-8) 175 FFLIRIE 2
M HEATEMT . Fava®: ™' ZERERER fa/fa Zucker K
Bl (—FPistf% - H A leptin 2 IR BRFAE R 0% )
HFEE s s, KRR 380w
AR LW, & TR, & Mleptinfr &b

AT AELAE g 2 L A B G AN AR ALV e, T HLO R
ERA A E A BUR TAE . Ak, leptinDIHERY
TR PRI E I & . AP oE it —BEss 1
leptinXif I 4& 5 40 f= 22 AT R 52, FEIH 3%
JEGBC-SDHIOCUGHH i %% Ytleptin siRNA, il
T A RIR S5 | transwell = 22 AT A4 52 56 46
K, TEleptinRik gl G, HAZZZMITREHE
J15 %) B AH e 35 PR AIG . 0 — 2P 38 1 Western
blot . Houyae 4 A 2 S 50 e 95 5 1 S 30 ke A
leptinZR 17K - &30, TEleptindE B ITEAS ,
leptinflp-AKTH F/KFIH i TR, $&/R1eptings
TR I B A MR 2 RN R A, S
leptindéik )5, p-AKTHEH/KFWREZ TR, #£H
leptin ] B 1 AKTAF 55 ‘-3 [ ] 42 JIH 2 9 200
MIMR B AEEH , iX 5 E N2 X leptinfiff 58
2RI,

ZE L TIR, AHESY Kk Bllepting i JIH 48 95 241
MR MR A ), JEH R AKTIF S
e il PR AR T IR B A M A iR 2R NGRS . HAT,
FE RS I A B AT R, AR SR
7 leptin AT BB A2 I 5895 AE 1 N4 8% 38 7E o+
R IR MRS AT B R N AT A TR 1Y
PREELSE , (HAHFSE g AK T T-HE 3477 0
P ERAL TS Oy 1

(& % X W]
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