7

18 o7

e (iR Je s (MFRR) ) 2008 4E

£1E 1Y

9 2R N A7 R e BB RS R A i PRI R K
AL e WA

RHF, LLE, FBRE, B GTLENAEEZER R%F, F5UE 05005

B OE: RN POPEE (LP) RMOZARTTIRERG TR TEAT 28 (NASH) X AT 20 2% o W8 0% %
B, i RAEIRKRH& Wistar K FNASH#E AL, ELISAVENDT KM 3R (LP) KE, &
izjjitﬂcéa\ffﬁwuul IS AKXRBIEFEEE (FBG) Wil =& (TG) /K WA IEN T ik S
MsNiliE (FFA) &= A Syl Mgk = (FINS) MMiEi st M+ a (TNF-a) K-, Hif
ﬁlﬁﬁ%%&bﬁiéﬂz (HOMA-IR) ; HE. 75 IV, Masson =R YL &G T MEAT AL, W
s SR @ W E RN, (RT-PCR) AN A 2L 22 e B oy BRI AT D2 OB-Rb mRNAFIEE KRk, 48
m AR R M 2. TG, FFA, HOMA-IR, TNF-al)% ik 3%t iAW1 T | v A2 R R AL
MRHUAA RIS WM RAERIE N F R A4tk M A ZROB-Rb mRNAFUER i i34 458 11
AR ML WET; MR BN R AL R Z R mRIL S 5 miEE 2K mis
MEMER. TNF-a. MU ZMUSTRE. NTAMMEN 2L JAETR 2 B B G, HOCR K r 405N
-0.83. =0.71. —=0.74, —0.65. —0.83. —0.87, P <0.01. Lot MASVI M s, FEZATIERMTY
Mﬂﬂ‘ﬁﬁh?&zfﬁki@ﬁi%lﬂl%c L0 MR 2R A RIRRTS N ASHIE R KT =2 LG
s TR G IO A, R TNASHI R AL R .
9@%@@: AR AR T R AR R S R

Role of leptin and leptin receptor in liver of rat with non-alcoholic steatohepatitis

ZHAO Cai-yan, WANG Ya-dong, ZHOU Jun-ying, LI Jing(Department of Infectious Diseases, The Third
Hospital of Hebei Medical University, Shijiazhuang 050051, China)

Abstract: Objective To investigate the expression and significance of leptin and its receptor in the livers
of rats with nonalcoholic stcatohcpatitis (NASH) induced by fat-riched dict. Methods The malc Wistar rat
model of NASH was established by fat-riched diet. Enzyme-linked immunosorbent assay (ELISA) was
used for quantitative measurement of serum leptin of rat. Triglyceride, free fatty acid, fastinbloodglucose,
fasting insulin and TNF-o were also assayed by auto-biochemical analyzer, colorimetric method and radio-
immune assay, respectively. Insulin resistance index were calculated according to HOMA model. The
pathology of liver was analyzed by means of HE, Sudan [V and Masson staining. The expression of OB-Rb
mRNA and protein were detected by reverse transcription-polymerase chain reaction (RT-PCR) and immuno
histochemistry staining analysis separately. Results The serum concentrations of leptin, TG, FFA, HOMA-
IR, TNF-o in model group were increased significantly. Expression of OB-Rb mRNA and protein in rats of
NASH group were weaker obviously than that in normal control group. Steatosis, inflammation and fibrosis
were presented at different extent in the livers of rats with NASH. The expression of leptin receptor in
steatotic liver negatively correlated with serum leptin concentration (» = —0.83), FFA (= =0.71), TNF-a (r =
—0.74), insulin resistance index (» = —=0.65), hepatic steatosis (» = —0.83) and hepatic inflammation (» = —0.87)
and it had an independent effect on hepatic steatosis. Conclusions The low expression of leptin receptor in
steatotic liver is one of the pathogenesis of leptin resistance in NASH. Leptin resistance and insulin resistance
interact to accelerate the development of NASH.

Key words: Non-alcoholic steatohepatitis; Leptin receptor; Leptin resistance; Insulin resistance
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RSV NRNG TEAT 4 (NASH) JEERE. =i
MRS AT ZRL BT SO LU MR 2 . /NP
RAT N F IR IMEERAE, &7 56 2 w5 R R
AT R T AL, BRI AW LK
WEIUR UL, NASHZE Z SNG4 KNASHE) YR %
AT R 2 T, R FAD. B FIRDIT R
TENASH A el s 22/ P, (WG A2 K A/ PR AL
AWM. AR RS & T KENASHEEAL, DL
W A2V 32 Rk S E DI X R, MM
U ZACHAENASH A I L 7 M
1 kS5
1.1 W8 MR E. TNF-a SO GE a0 &0
JemmEAEY) T REA =) ; FRATRF &0 M b o i ik
L LR MK (Leptin) ELISATRF) &
MDRGZA = $24; MMEE . *RNAFEEOAH &Y
Wt A TR BEHLS14). RNasin.
dANTP. AMV #5585 . Taqg DNAZE S EFIY W35
M Promega’s ®; OB-Rb¥ 1454 FGAPDH m ik
R TR A W] Wit e OB-Rb% #F#E Bt
e S AR & AL R LA AW
P Wistar K UK (195 £ 15) g, miFJbERKF
LY/ o MW/
1.2 FHik
1.2.1 #AE I H5iFAHE  HEMEWistar K40
MG, A (195 £15) go IEWMESE—Em
BEAL > A4 IEF X M A20 M, DABRTEDDRIETE: & e
PERIZA20 ™, VL MRl RO ARE Rk 2l 1
Im2% AMEEEFA10% Jk D MRFE R HINASHA Bl
AL, 20 R R IR B2 W KL 7)) WO i Ak BE 4 R OK B
4°C s Mk, MTTG. FFA. FBG. FINS.
TNF-a S 25 KT R e s W e W2 P L) 19
AT, 10% AR /K SARIGE, kw1,
YIF, MMTHE. 7™ IV, Masson X /s A 2Rk
Yol gz, RAFAR TR EOE =, —80 CUKAR LR
1%, MTOB-Rb mRNAK,
1.2.2 diF #4440 MOlympus4: W24k (X
Kol Gl MIEFBG. TG/KF; L& LN EFFA
T 4 VL EFINS . TNF-a7K T, ™ 4% 16 W
ToERAE, AT MBS KA (HOMA-IR =

i3 e 19

FBGXFINS/22.5) .

123 $@mmFAR kU] HE S & U 52
WP WA, (RATIREFEE) « 75 VG
O AN SR, DARIE N LA &
YGURLM B PE . Masson = B YL U SR AT AL TR,
SRGERN A MR LT . 2 U RET PR PR A AT A
S8 MR W 78 TN P e R Gy L, BRI D)) v ik
B DY JE) o mm e AN X B, 1088 B M2l
R (MRS SR ) o TR
RS I E X RIE (P o /P RIE
(L) « ®EFEIRFE (PND | MF#EIRE (BN) )Y
W, BIURAE R AT A AL ~ 4497, ECAPN,
BN™ # & 1o fm AN, W2 % I 4y T At g
B, Wl AR N: P+ L+ 2PN +2BN, @&
56 W) I PBLER I AE A Mo A W) 1R DU T A 1 UR A9y
- R SRS Y R E R Yo

1.2.4 OB-Rb& & ZmasibFEEeENE KM
Envision P 75417, A kiU Mk 27K, PBS#
U, mRBEPIR, 3% HO, iR 105 P4 ]
T EPUR, PBSIEVES/TEr, TM1:50RZ %
BEDTLOB-RbYLMAK, 4CIER, PBSMIE3 VK Imbifi
1gG, 37°CHEm 1N, PBSPM¥E3VK, DABM &,
IR BRI e . R RSELG A R I R
10.01 mol/L PBSAUE —i, MBI, 4
MAE : OB-Rb M 20 M I 4 G b it K
M2 ThRe i IR o T € =23 W, B9V ik
LU EPNE A T N T . S ] -
1.2.5 RT-PCR#& MW F2A 4 F OB-Rb mRNA# %
ik ATAZRERNAEK M Trizol 5L R A &ML,
WS M eDNA, MLLIERECcDNANER, TF
Taq DNAZK = B/EM T4 1%OB-Rb 2 J7 B, H LA
GAPDH }JANZ M, OB-Rb PCRE|¥FHIM K.
Jf: 5 -ATCAGATCATCCACCCAATGT-3" , RKif
5’ -TCCTGGAGGATTCTGATGTCA-3" , # 14}
B 0234 bpKIOB-RbZ M 7 B:: GAPDH 5[4 T
i 57 -ACCACAGTCCATGCCATCAC-3" , Rif
5’ -CCACCACCCTGTTGCTGTA-3" , ¥ 1Btk
452 bpKIGAPDHZ: M 7 Bt : PCR)"118% ZETN I
B NEENE E ORI [ Wik 2/ N, 0.5 pg/ml®AL 2,8
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Ve e 104 7%, 1L MBIO-PROFILEN S 44T
RAGRATNOCET 4w, 1T HOB-RoW MM KL=
1.2.6 %t ar RMSPSS 12.048 04T b ™
SR, TEARILY £ sER, PIREAREIE L
R TE S, XU P <0.05 Y MG EER, P<
0.01 % MEG . MR LM
IR E T Aed V=SB

2 &R

2.1 BMEFRIRTN NASHER A K 5 i
TG. FFA. HOMA-IR. TNF-o /&% Jii & & & W W&
FIEFEMNRA (P<0.01) , WEI,

22 MAAEKRFEYET EF KRR
&, WO, HEY & ] AR LA ot ik bk
Oy BORRIREES, Sudan IV 4K & IR
M MR WAV, Masson — 4% &Nk Dl e oo g Bk A
TEE X AT AR AR RN U AP
K, MR Ak RRE, 55 AR R,
DI, TOREE, B N MRE SEREE
L RN YR AEIRINIE K R MM, K
WORT 20N S P W &%, Sudan [V &

Cri e AR Rk (TR ) 2008 4 28 1 46 46 1 X

LI SLIEC e U 108, E AL Wk PN SA Rk T T
D) o e Bk ) IRy W M, Masson = %y & MR
52 Ju T/ m o o bk R AT AL . AR P R
S ALY I S (P < 0.01) . L]
1~3. %2,
2.3 ARMHALOB-Rb mRNATMERERILT
 LIEEXTMAMIL, FEAANKHALOB-
Rb mRNAKZEM R)LSS (P<0.01) (E4, %
3) o IEFA RAMNEAE/COB-Rb&& &L, FE
WORLTR IR T RIS 208 B
N BE, MERAREMRIEE (B5, #K3) .
24 MXMESH AR RM A2 E 2K
R IN S MR RS TR AR M R
TNF-o. WS RKFUSTRE. AN B RIE
WEANERERE MG, MR 570 - 0.83,
—0.71. —0.74. —0.65. —0.83. —0.87, P<0.01.
KM Z ez ME Ik U R R (Y)
N R, DB RTAEmEL (X)) . miEE
FWE (X))  WTERNEE (X)) o ME R
ERE (X)) AmE = AR, fa=0.05

F1 BAXFRFZREFNENL (Y £5)

i FFA (mmol/L) TG (mmol/L) HOMA-IR TNF-o. (ug/L) JU 2R (ng/ml)
EFA 383.45 + 61.91 0.97 +0.08 1.13+£0.25 1.56 +0.39 4.57+0.82
BRI LA 734.80 + 65.01 3.02£0.11 2.68 £0.56 3.00 = 0.62 13.52+1.33

E: HEFHAKEEP<0.01
R2 EAXBRHALKREES (¥ £5) (%)

415 g o b K e L5 IR R T2
SEFA 1.47+0.97 0.75+0.53 2.82+1.29
BRI 2 45.46 + 14.88 3.9141.05 10.29 +2.49

E. HEFakis, P<0.01
£3 BAKXFHFALAOB-Rb MRNATAERKIE (¥ + 5 )
A OB-Rb mRNA OB-Rb%E G
SR A 0.66 £ 0.10 38.58+6.38
BEA 20 0.33+0.10 13.89 +3.84

E: HEFME, P<0.01
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BH1 XBRHEREFEMNE (HE, 200x )
e Ar IEWXTRA MM IEF, LRI, MR RIS B BRI M A Rl AT, KR W R I L A PIAE

W2 KRMEEREENR (754 IV, 200 )

e A IEFO AT AT MR, OOR RE AR S mR] I AN AT SR
B HERUZN T M MM e DT &k, DA Rk ] A W

W3 KRTEMEELLE ( Masson, 200 x )
T Ar RN R LS TR A e ot KR R ALy B R RN A N L I R s e e R I A

W4 ZAMNALRSMOB-Rb mRNA Rk THEL
T M: DNASFEhsi; A: IEFATRAB: S lesma
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W5 SAMAAWOB-RLOEMFTIENTL
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KERANTT KR EE L hREX—%R, B
H R Y =60.78-1.39 X,, #EZH: R =
0.686. J81 225 /4 5 i W2 I8 T = M e 7 22 )
L WA-A 1]

3 e

JER A — R EHE . ARAR
WSSy T, MBS 2 hga, W
AN T =S, ARYEN. sem ST
Z A TRLEE A M B R R . R
PR W R s MR, R TR AR
M E SR SO IR A= 5 5% T i
W HZK (OB-R) RERENECMIIZH, B
[ XMW E 5% . T OB-R WK% K
AW, OB-RWJLLP= k% /bofhif i A i, Hfk
OB-Ra~f, RBUW /) N AL f AL P20, 0 o
OB-RbEKAIZIE, SHAMAMRTHTX, LE
FREER IR A,

o M ¢ o] W Wistar K LR T 1 & NASH
KRR, SR MELISAJ i 5 9y ALK i 2
FURE, LA TR R RS R = T
A, WK HOUARRE . S N UE . B R
RV B L . SRR AL B A o A
F/RT, WA TR EEL. NASH, RUIHLIA
X9 2 R AE A UK TG S Y, X I Rk
FHSL.

HWEFINASHI ZAKHUHL . AWt 70K RT-
PCR A e AALTT 3 8 m o b T R 2 A K
B AN R IL . R RO A R k%
NS R M TS, R AR R IA S

N1 PROCIE IE T R, O T S AT 2L
Z—

DYDY RS IV (Eiwsted JERN
KW, R AR R IR ST AT R W ST R
v I E, PR RN AR R R LT e BT
5 FRAGUE L A EEE o R4 R -1
(SREBP-1) ZCMW)FRIL, 098 25 55 55 400 A
MR ESA LA BF-1 (SCD-1) mRNAEIARE
TP, R T AR, RN . B
B FILDUENASHA R K XA, A5 RoS, HE
ZARFIN G MR FAGTRR AR W GG, £V
P8 2 U W] 8 I I LRI NASHI R AE .
A RN By ) b, W I D
b SERTRbi SN AN S5 SAVEE: K2R~k pid OEA]
T 00 7 R R R e, B bR R
MU N 10N B AT, — MUK AR SR AL
DI AN W] R e M B R AP . BRI R AP T B
JRI W 7 ) O TR, T U S N T R, RN R
Kb, WM A B MR SR D, ER AL
TR M =B %, N M MR Wi s M me ) 52
B, AP R, MR
REERENE TSR ORRY, W RIRD IS M
S 2P AE N, RCK RIS, o W] A A
LN .30, i B, 7 - S

AT W] I 3 W 35 7 AR 3R 8 5 M- A28 50T
PF A mLE TNF-a/K P = I 7 OC . ZENASH
B L RN IRAT /N B R U, N LPS BT G
REMM S ILTNF-a,  Jm & 15 5 AR NG M= 25K 8
Foo U7 MO & PR 0 N T I T R
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