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HE. B KA 3G ak(Lira) 3 B IS B T (NAFLD) X R R @ i B -F a9 %, J53%  HAkdk SD
X R 32 RRAMS A 34, EF B (NC)10 2 & A5 (HF)12 2  HF+Lira 41 10 X . HF 28 HF+Lira 214
B AAR A 16 A, HF+Lira 283 R A~ 12 A&, 4T Lira 600 g/(kg-d)4 Bl £ 16 ARAA KR £F R
WA T R IER I T A A B 2 A BUe ) fo ik = BH ik (TG), BEEE %98 sk = %R & & (FINS), F it
S B & I35 4 (HOMA-IR ) ;GPO-PAP =2 AT JE TG A% ; BBk %o 9% R M = 4] o & IL-18.1L-10 &
T SR HIBE B R A LB E 7 Z oM LA LECR A SNK—q &l 452 5 NC 28485k, HF 2 e AT 3544,
AFRE TG fe 3% IL-18.TG. & M f2 42 (FBG ) .FINS & HOMA-IR 344+ % (P <0.05); HF+Lira 285 HF 21483k,
E2FH % FEL(P<0.05), Xk AT AT TG, % IL-18.TG.FBG.FINS Z HOMA-IR 3 F %, HF 4
7% 1IL-10 FH(P<0.05), HF+Lira 148 HF 2862 7% IL-10 #+ % (P<0.05), AB% H5#7 2 ®, o ik IL-18 K-F 5
AFRs 5 & A bvt X 52 &2 HOMA-IR 2 E48 % (P <0.05);1L-10 K -F 5 A A 85 & AT vt £ &2 HOMA-IR
ZAA8£(P<0.05), 45if Lira TAE@E 3 NAFLD K R0 X B F -4, A2 8 E R fe LR R, B,
b RFREAS AR, M 5 NAFLD #2274 57 46 A .
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Effect of Liraglutide on cytokines and rats with nonalcoholic
fatty liver disease”

Hong-tao Hou?, Jia Feng? Yan-mei Qiu?, Yi-ting Hu', Yu-zhen Wang*

(1. Department of Gastroenterology, Hebei General Hospital, Shijiazhuang, Hebei 050051, China;
2. Department of Gastroenterology, Bethune International Peace Hospital of PLA, Shijiazhuang,
Hebei 050082, China; 3. Department of Pediatrics, the Second Hospital of Hebei Medical
University, Shijiazhuang, Hebei 050000, China)

Abstrct: Objective To investigate the effect of Liraglutide on cytokines and biochemical indexes in rats with
nonalcoholic fatty liver disease. Methods Thirty-two male SD rats were randomly divided into normal control group
(NC, 10 rats), high fat group (HF, 12 rats), HF+Lira group (10 rats). The HF group and the HF+Lira group were
given high -fat diet for 16 weeks. After 12 weeks of high -fat feeding in the HF +Lira group, Liraglutide was
administered 600 wg/(kg -d) by intraperitoneal injection for 4 weeks. At the end of the 16th week, the rats were
sacrificed. The pathological changes of the liver were observed under optical microscope. The serum level of total
triglyceride (TG) was detected by automatic biochemical analyzer. The serum levels of interleukin-18 (IL-18), IL-10
and fasting insulin (FINS) were determined by ELISA, and insulin resistance index (HOMA-IR) was assessed by
homeostasis mode assessment. TG content of the liver was measured by GPO-PAP method. The F test and SNK-q
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test were used for statistical analyses. Results Compared with the NC group, the liver function indexes, the serum
levels of IL-18 and TG, FBG, FINS and HOMA-IR in the HF group were obviously increased (P < 0.05). Compared
with the HF group, the liver function indexes, the serum levels of IL-18 and TG, FBG, FINS and HOMA-IR in the
HF+Lira group were all obviously lowered (P < 0.05). The serum level of IL-10 in the HF group was significantly
lower than that in the NC group (P < 0.05); the level of IL-10 in the HF+Lira group was significantly higher than
that in the HF group (P < 0.05). HOMA -IR, liver steatosis and hepatic lobular inflammation were positively
correlated with the serum level of IL-18 (P < 0.05), but negatively correlated with the serum level of IL-10 (P <
0.05). Conclusions Liraglutide can regulate the balance of inflammatory cytokines in rats with nonalcoholic fatty
liver disease, alleviate insulin resistance and inflammation, reduce lipid deposition in liver, thus has therapeutic

effect on nonalcoholic fatty liver disease.
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B RS PE IR W PE 9% (nonalcoholic fatty liver
disease, NAFLD )J& 5 B NP FEC A BH A A9 AT 2
N FTECAY,  LASKIE P T 40 R g i 2E b 2
FEAE I AR BRZE A AE T AR, B 3R 28 55 K7
AR R NAFLD 14 & 005 R AE 3R AW Ay, I H
AR, & % P NAFLD 5 & s e e
JHE B PR 2 WIAR G , {0 H: &g WL 224 i AN g
91 6 PR -3 2 9 M 2 2R AR N S S v AR
JIERE BRUTRR , TS0 NALFD (9% . B i 4h 4 n]
Sy AR IR T, IL-18 S —Fp A Rk IR T, 7R
HAE RN R HUOAEH] . IL-18 5 NAFLD 1%
e REFZRFEY). IL-10 RARNEE I T,
IL-18 5 IL-10 7F— @ B8 - nl s WL A 1) 9 i bk
M. Fldr e Bk (Liraglutide, Lira ) 25 e Mo 2 FERK |
(glucagon-like peptide-1,GLP-1)25{l4y , WFo¢ W
GLP-1 RERE R 5 ZHEHT SRR i A, B Hofe
LN T NAFLD BIGT PSS ihl, ARHIFSE i i
= IR K& & il NAFLD KRR AU, %% Lira X
NAFLD K R &% 4R 7 BI520, “A NAFLD [BhiR
AL AR R

1 RS

1.1 ##

I ENE SD KR 32 K, {AH 140 ~ 150 g,
W FTJEERL R A Se s sy bt Lira 1 B PHE R
FETEA ], S I G U0 G A e o A
YA BRA T, =BEH W (Triglycerides, TG) &5
(GPO-PAP )y A & F 2 R/ w] . 1L-18.1L-10
QAR nwi kel ANE B wA'Q L e e /A I8
1.2 FHik
121 shapEA ey Foh Ao 32 H R BUE
MEFE 1S BENL A AP 10 2R 1 H X% R (nor-
mal control,NC)ZH , 45 -t kel , R T 22 1,45

i e DR (G 1R L 88% (i 10% HIEEE 2% ) .
T FE 12 J )5 BEPLAL P s BE MR R B 2 H, iEAT I
HAY /7 HE B i A R B 26l k. =R
SRR REREAL AP : ®ilE (HF) 4010 H |
HF+Lira 21 10 5, HF+Lira ZH 257 = 5 W 55 0% [ it
i F P SR 245 Lira 600 w g/ (kged),1 ¥ /d;HF 40
e i A AR S [ s 25 7 S AR A B K I I N T
B, 7E 16 FIARZEE 12 h, DL 29% I 24018 1 JFk
PFEIFALBE T A B, SR L3 B YA
1.2.2 IFAZRIRIFIE  FHEUFNE, FRIF B, 1T
BN R EC O 28 = PRI / /A FE x 100% ). W%
JERERARNE S, B R K BRBCH RIS A HE, BT
A% 22 T W 1 W, BRI, U
IIAKE - PRLLge (0 J5 05 SR U A8 R B
RAEFEFED, 40 AR D5 22 P53 :0 43 (<5% ) ;1 77
(5% ~33% );2 43 (34% ~ 66% );3 73 (>66% ). 7]\
P RAE (10 NS A5 BB FEORSEAE ) : 0 43 (T8 ) 5
1457(<24);2 457 (2 ~441);3 04 41). AV
H A 2800 i BB BRI R4 T3 o
1.2.3 ik BAFREFSARAM B T ik A4 R FE b
FIINE - 4 A sh AR TG, Pk i A I 25
i 1fiL k¥ (fasting blood glucose,FBG); AT IE TG & 4+
W A R BUBORE [R] 35452 4 21 50 mg, 1 ] 54
151 W B ) 45 T 2 250 30 9T S IUIR it , SR I GPO-
PAP L7 5 LY/ 19 5 2200 2 - BAREK e 1o o 25 i
IfiL 35 9 1% 2% (fasting insulin, FINS), H 2 2 (FBG x
FINS/22.5) 15 &% 2 HE40 46 £k (homeostasis model
assessment of insulin resistance, HOMA-IR); il i
IL-18 . 1L-10 7K-F-: FEIK A S22 2 Bk CELISA ) AG: N 1fit
7 IL-18.1L-10 /K-
1.3 FitEHE

K] SPSS 13.0 etk kA4 b, T4
FERHAIIRL £ bR 22 (x £ 8) Fom TN R %
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ik, 45 R B U HIPRS PN 7 IR BB A P 9 B2 )

ST, PRZHZ ] FL S SNK=-q A6 5, L7 IL-18.
IL-10 /K5 FFRR A4S . FF/INiE 90E 2 HOMA-IR
AHSEME T B A G 4T, P <0.05 A 22 558312

2 #R

21 KR—MRE FFHESFRET R ATEH

3K AT NC ALK B, RIG
I8l HF AR RS 8, BRrRE 2. IR
£2,NC 41K BUFIIE (PR 2100 |, 1 20 R IE 5% HF 41
KRR K, sh 2 BB, A28 B, YT A il
JRJER , HF+Lira 20K BRUFFIE AR B ER HF 20/, 3%
o, B . HE 41K BUFEE0E =, 5 NC 41
I, 22 S G245 X (P<0.05) ; HF+Lira 4L)iT4%
5 HF gl i, 2 5 A gt & L (P<0.05),HF+
Lira 40T HF 4. WL3& 1.
22 HALRREFRE

FEE TS NC 41K BRI/ NS5 R o, -4
Moz SRR s34 5T, TCRRTR R LA X
Kes N PR TG 5 A 20 BRI s HIF 2 B4 it (A AL
K, T4 MaHER ZE L, 40 N A B 2 IR, O HA S
BRERAR 800 IR AR P , A SRE 4 e ¥R s HF+Lira

ZH AL i A0 B o ol , AR AR P A /0 B D7
RAEANMIZ ek . LAk 1 A 1,
2.3 I IL-18.I1L-10.TG KBFRE TG

5 NC ML, 2RA%IT2#E L (P<0.05),
HF 20 1.7 IL-18.1L-10.TG K AFHE TG Tt . 5
HF M, 25 A58 X (P<0.05),HF+Lira
ZH M7 1IL-18.1L-10 . TG MAFHETG TR, HF+Lira
ZH M3 1L-18.1L-10 . TG M AFAE TG 5 NC 41 He %,
ERE G L (P<0.05),HF+Lira 41 T HF
4. Wk 2,

®1 BSEKXRIEEMERRKETS (x£s)

2151 B 103 /NHARRAE 14y HTHEEC%
NC 4 0.000 + 0.000 0.200 + 0.422 2.579 +0.282
HF 2 2.300+0.675"  2.100+0.886"  4.123+0.283"
HF+LiraZl  1.400+0.843"2  1.300+0.823"2  3.219 + 0.487?
FAH 34,543 16.829 45.760
PAH 0.000 0.000 0.000
@18 -11.663 -8.171 -13.463
@18 4.564 3.440 7.886

s 18 -7.099 -4.730 -5578

H:1)5 NC 4188, P<0.05;2) 5 HF 41 H#, P<0.05; qu:NC 415
HF 41045, p: HF 415 HF+Lira 41 HLEL, qo:NC 41 5 HF+Lira 41 Hh 4%

A:NC 41;B:HF 41;C:HF+Lira 41
Bl SEXKRFARREFKRELR

R2 LKAKXRIMEIL-18.1L-10.TC K&AIFRE TG k% (n=10,xx5s)

(HE x 100)

215 IL-18/(ng/L) 1L-10/(ng/L) TG/(mmol/L) S TG/( w molig)
NC #H 8.201 +1.623 23.416 + 2.053 0.354 + 0.064 4.554 1 0.341
HF 4 17.941 + 2.956" 13.741 + 2.260" 0.662 = 0.178" 9.199 + 0.3817
HF+Lira 41 14.952 + 2,821 18.861 + 2.226Y? 0.530 = 0.143"? 7.566 + 0,456
FfH 38.635 49.226 13.595 140.854

PIE 0.000 0.000 0.000 0.000

@l -12.133 14.024 -7.349 -23.389

) 3.723 -7.422 3.150 8.190

@8 -8.410 6.603 -4.200 -15.199

H:1)5 NC 4 [b%E, P<0.05;2)5 HF 4 4k, P<0.05;

9

qu:NC 2L 5 HF 41 U8, o HF 415 HF+Lira 41 ez,

qs:NC #H 5 HF+Lira 21 H. 4%
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2.4 XF FBG.FINS & HOMA-IR

HF 215 NC 4 Ibig, 2 R B A Git2# 2 L (P<
0.05),HF 2 FBG .FINS & HOMA-IR 7K-F-Ft & ; HF
#H +Lira 5 HF 2 H0#R, 2 R A Gt L (P<0.05),
HF+Lira 21 FBG.FINS &% HOMA-IR 7K FR#f% . L3 3.
25 IL-18.IL-10 5RFEER T . /MM K E R
HOMA-IR I E & X0

M3 1L-18 K5 HFRR A8 . /Nt 5 M
HOMA-IR £ IFAH:( P<0.05); 1L-10 /K- 5 fF G i
A5 /N S5E K HOMA-IR 2 A% (P<0.05)., L
4,

*3 KBEFBG.FINSEHOMA-IREEE (n=10,x=s)
| FBG/(mmol/L) ~ FINS/(mmol/lL) ~ HOMA-IR
NC4 4.160 + 0.271 12.126 + 1.506 2.236 + 0.267
HFZ 5.874+0.897"  20.190 + 4.455"  5.252 + 1.359Y
HF+Lira ZH 5.109 + 0.7807  15.960 +3.593?  3.563 + 0.729?
FH 14.893 13.938 27.980
P1H 0.000 0.000 0.000
qL{H -7.703 -7.464 -10.554
R 1E 3.438 3.915 5.911
B3l -4.265 -3.549 -4.643

7E:1)5 NC 4 %, P<0.05;2) 5 HF 414, P<0.05; qi:NC 45
HF 21 HL#, s HF 41 5 HF+Lira 41 1632, qu: NC 20 5 HF+Lira 21 L%
R4 IL-18.IL-10 5AFAEAAZS (BF/INIT HEAE B
HOMA-IR BB X EZ 41

AR-EL

SCH T Jei T e Thowa-IR
IL-18 0.63 0.78 0.66
IL-10 -0.68 -0.77 -0.74
3 itig

NAFLD H Fie3 B & BUh bRk ST R A1
BRI, WA R BRI R A ) 2R 2
, H I B T T HI N T AR SCFET R AL
AR o NAFLDI) S B~ R RAE 2 -4 i Ry
PERERGZE ,NAFLD A5 B alibE AFAR BAE , AR
R | HF£F 4 A LA K P Rg Ak , B 25 41 g
NAFLD i A& i BL I 5 56 5 ZPHT (IR) FAR i 25 &
fIE(MS) B PIAE G o H T 250738 SR AT
UL, 25— K FT S 38 06 0 7E R A TR X — 2 2
TEHN IR A 56 565 T4 LAZoR 1A = AR 3R
SAZ O R SN ORI S et S A T T s ol Py i — 2
Pk, AT R T RE R EA LT
JURPIR R IR EAR N 3 i Bt 4k . IR J& NAFLD

MIHENE R IR MBS 5ERITE, 255 2K
FTHH,

YA PR A 5 1 S AE S A& NAFLD B2 &
S bILT 22—, 20 PR3 Ao T R £ 2R A R A
HERIER N, 55 NAFLD ) %4 & %, 1IL-18 J&—
FhAE R ], 1995 4F 1 OKAMURA 25675 /N BT I
(1) Kupffer 4 h$2aifg 2], % vy - THZEFN-v)
HAMBPEAEN . T4k U5 & IH, 1L-18
e —FIR AL 7, ARMTAZUR HEZORIEZ
—o NS IL-18 fEH 193 N FERR A AL PRBEE 1,
TR S I A YRR Z K, 2
IL-18 F&AbMsy vl fa i A WP IL-18. 1IL-18 1]
Hy Kupffer 21 . Thl 400 . E W40 3 984 il
Ji (NK) “SEZFpdif =, HA 2R Ay,
IL-18 JE i Al IL-18 SZARZE A, it — R AN iER
BT « BTG, 15 S R 35K, 7 AR A 3k
Mo IL-18 A LLid i IRAK/TRAF-6 #4214 S Thl 44
JfL NK i A2 IFN-y , Jf HRERE 1S5 NK 40
() 4 2 VR FH DL B R A 06 1R S, B W] LR i
TNF- o \IL-6 SEZ AR () st 2, sl 1 AR
AL ROV A2 E T NAFLD Ay & 8. 1L-18 7E
IR il 8 EAE ], FISCHER “5E009 58 & B, A L%
IL-18 /K~F-5 IR ZUIAHG, 5 IL-18 I k3 IR,
T AR b %55 i S M 5% OLETF K FUEE 7 IR FAY
J& M 1IL-18 7K-~F- 1 - Ft, H 5 HOMA-IR
SEIEADE, 1L-18 3 nT LUl IS 25 FFIE ) R AE
5 R AR R Bt A 40 B & A R E VIR
FEH B Yefl . A A SO IEY & B, NAFLD K
SUMTE Y IL-18 K-F-The, I H -5 AR GE AR5
AEPE S IEAR DG . KBRS IL-18 AT IL-12 J&5 , il i 4
ViR R AR DI REN T TR RAE R, ST
JHFIE A R I AR 00, ASRIF S 38 4o w8 B T £ 2 il NAFLD
KA HF 20K RS 1L-18 /KFI BT, 5
JHFIE 9 i K B AR A S IE AR G, S REEIFOT4S
—% . HF KR8 IE TG Ly TG .FBG.
FINS % HOMA-IR %5 %} i 4 BH & FF i , 1L-18 7K F
S RFRR T AS /N2 4E K HOMA-IR S IEHHG, 3%
¥ 1L-18 25 NAFLD &G 2.

RRRFMMEZ S REF AR EZmW T
NAFLD {3 B0 1L-10 J2 i Th2 40 A= 1)t i
PR SRR EEABTRIE . 1L-10 i ]
PG — I 20 S R R R N, B A e AT i
IL-1.1L-6.1L-18 }z TNF- o Z5ERFEA T, k20 48 i
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ity 25 R OGS RO R T B A 240 R 1 ) 2

IR X P 453477 o CINTRA 251258 1) B IS ik 215 5
Tt /N B G A1 NAFLD #6130 1IL-10 RE
B J ) A E A M PR - B Rk SR B R AR S &
XTI 2 — RPN . AR0F5E R, NAFLD X
L IL-10 KPR, XRM4IMA T IL-10 35T
NAFLD (/% J&.

AW R s, N Lira T3 NAFLD K&
J& , ML 1L-18 KRR, IL-10 KT8, KRR
¥ JFIE TG I3 TG .FBG.FINS ;2 HOMA-IR # HF
LA S BTG, SR 15 728 B R i 2l o

28 ik ,1L-18.1L-10 2 5 T NAFLD Ay %
A KR, Lira A LAEY NAFLD KRR ZE IR 7 3F
i, RIS AU AR AE RO, Bl R BT
B, X NAFLD A2 8VE 7 VER

& % X #:
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