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Mechanism of Liraglutide regulating hepatic steatosis in rats with
type 2 diabetes mellitus*

Hao-yu Guo', Ya Zeng', Yue-ming Shen', Jun Wang', Zhou-hua Hou’
(1. Department of Gastroenterology, Changsha Central Hospital, Changsha, Hunan 410004, China;
2. Department of Infectious Diseases, Xiangya Hospital, Central South University,
Changsha, Hunan 410008, China)

Abstract: Objective To investigate the mechanism of Liraglutide regulating hepatic steatosis in rats with
type 2 diabetes mellitus (DM). Methods A high-fat diet plus a low-dose streptozotocin was implemented to create a
type 2 diabetic rat model. The rats were randomly divided into a DM group and a Liraglutide group, and healthy rats
were as normal control group (NC group), each group had 10 rats. Liver fatty changes were evaluated with oil red
O staining. Fasting plasma adiponectin concentration was measured by ELISA. Protein expression levels of AMP-
activated protein kinase (AMPK), phosphorylated AMPK on threonine 172 (Thr172p-AMPK), and sterol regulatory
element-binding protein 1c (SREBP-1c¢) in liver homogenate were detected by Western blot. ANOVA or LSD test
was used for data analysis. Results Compared with the NC group, the presence of cytoplasmic lipid deposits in
the DM group was confirmed by oil red O staining (P < 0.05). Lipids deposition in hepatocytes was significanly
alleviated in the Liraglutide group as compared to the DM group (P < 0.05). Compared to the NC group, plasma
adiponectin level was significantly increased (P < 0.05), Thr172p-AMPK/AMPK in the rat liver was significantly
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reduced (P < 0.05), and SREBP-1c expression was increased in the DM group (P < 0.05). After Liraglutide

therapy Thr172p-AMPK/AMPK was significantly increased, SREBP-1c expression was significantly declined

(P <0.05). Conclusions Liraglutide ameliorates hepatic steatosis probably by inhibiting lipogenesis in rats.
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ZARTES 6 S YLtk ¥, GLP-1 R 31 410 il Je v i
RO HEZE S HEAs SR TR I "o GLP-1 &2 4K
PR SIRT1 S/ AR RIS e FI4r
BRI IR—225 ™, HI5 B I TR AR W16

FEFHE GLP-1 1 ob/ob /NR Y, BEITFR AT ( fatty
acid synthase, FAS ) FEIRFEAL, PEEH GLP-1 BER T
JIFRERR BT LAR s AW ST s, Jig 05 T A5 A v iE
[ B 5 o4 A 1 —1c (sterol regulatory element
binding protein—1c, SREBP-1¢ ) #{#i%, &7 SREBP-
Le JENRI IR EZER R 7,

ABIF 5 38 2k ) KT 92 BUBE BRI (type 2
diabetes mellitus, T2DM ) K, R HXT T2DM K [
JHERERR BT iCRR A AL

1 #RETE

11wl

111 SEshdy 30 KM SD KR, 7 ~ 8 A,
KT 180 ~ 200 g, W A TR KE LIS E .
112 2EXAAME  mIREE (IR 60% ) (&
Research Diets A7) ), FH7 € RS [ AL atim Al
R (D) 25T BRA R ), L R 3R AR S
Wz Bt 3% (enzyme-linked immunosorbent assay, ELISA )
5 & ( 3EE RayBiotech 23 7] ), R FRILTS & H L
fif (adenosine 5’ —monophosphate—activated protein
kinase, AMPK ) {4, B 1LY AMP i A9 8 H
fitg (Thr172p-AMPK ) Hif&. B -actin (13E5) Hilkl
FISEE CST 22l IRFAEESE Y 2545 81 1 (sterol—
regulatory element binding proteins 1, SREBP1 ) A ( 5%
Abcam 23 H) ), HEMRAAETE ( Streptozotocin, STZ ).,
LT O el [ 56 [ Sigma 24 7], Optium IS
MR (SRS AR ), IS BAMUSIR RS BXS1IWI
( HA Olympus A7) )o

1.2 FHik

121 A e ZH AT 30 Hifktk SD KR
(22£2) C. I 50%. 12 h /5 / BAGIR IR 14 35 i

Wi, DT EORIEA B, 5 B/ %8, A mBok
VR B PR SR 2 8 AR AR E R M LAER 20 2 SD
KESE I T2DM BERY . = AR iR JE T 60% MEFE 5 4,
B R T4 STZ (35 mg/kg (K ), 3 d J5 &R H K
I ) 2 B b . 23 IR MU >13.8 mmol/L B} T2DM
KRB A il i) ™

122 Ziho4n ¥ T2DM K EUSRIFEHL > J 64 ,
Rl 10 Ho BEIREAL R RAERr R g sR, AT
FIFLE IR R BRAERF S ISR, I8 R S R hr
ik (0225w /g PRE ), 2 W /d™, 4 10 AR
Tkt (Bl 10% ) HHMESE, VEXT A, LIF)
P IBITIE 8 JAE S IG 2 S, AhAESC 5 sh R
o 1157 B e | R T eI B ) vt 2 T 4 B N
TWAETRER VR, WEHRSZE -80°CHALIRIKFE
thRAERE o

123  leAkR4s4r WD IROBERS R BRAS & 8 he SRH
Optium LRI 30 40 I BRUZs 1 . AE =0T
B 1T L RARAS T TR 4O Al U (Y [ shisk
RS, Rk 3 Wk . RS bR AR
FHES O N A i 432 i, R AR i 33 v =
P ek AL E A 1 i, AR AR I 3 UK
A R DU T3 48R e A A T A
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JFHA B TRA TR A, BEEHS 2% 0RY)
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W3 W KT R YRR T 0.5% AL O YL
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JECTR AT o SR FH IR AKS S8 M AZ A TE Y 1 ~ 2 min,
BT R T SR K e 5 LA MR I3t o B
210 P IR R B TR R T, WA 8L
R TURUE G

125  diFRgBe AR F4m  SRIHIBEEZ ELISA it
TR ARSI 103 BRI K. FE PR AR IR R — Py 96
FLAR H AT R B4 I8 R i FNAS TR B A s o
37CHKM FH GG, AR E A BibR
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ST, AR MR IKIE Y 2 BOBERE R U B U K LA 0

KRR, FIRTEA 1 min J5IMARERZ IR R 6K
o N7 BPFE B AR A A I 1AL 450 nm KA RO
JE Gt HENT R 2 A G R AS TP R 2K T
1.2.6  Western blot # ] % Western blot &1 i
24 41 vh Thr172p-AMPK, AMPK . SREBP-1c & 4 1
RIRAK- o FERTR SN SIS A T 503K
o TERARAS I B0 A S, SRR A Y
BMAEHMEZE M. L BCA k87 8 (A sbn i fth 28
5, ERITAS I IERA i S B P AR ERE .
T Thr172p-AMPK, AMPK. SREBP-1c } B —actin £
HrFa2zRlE, =R T3 7% 1 10% SDS-
PAGE X KA 85 1.0 ~ 1.5 h, (ERBKIET
BRI 45 mine FH 5% IR WIRYR R SE 4121 PVDF JiE,
TR N E M 2 he S BEEAR R BT T
ACHEM TR W HWEREGG 3 G, AL
NP R T EDEER , G2 TR R s
FEHERG. R ICREIR.
1.3 SZitEHE

BRI HT R SPSS 17.0 SeiT- 8k, iR %RA
BB = briE2E (xxs) Fom, WA 207 225007,
PP FL# ] LSD—1 K56 , P <0.05 N 25 A Gt X

2 #R

2.1 BAKXRIGEKRIEFRILE

211 hE 3HRBUIATELE, &K T 2500T,
ERHGI%E X (P <0.05), #E—LHEEgs
LSD— K5, SXFRRZL LA, WH IR B 1 in
(P<0.05); SHERRmAL LS, RIPERRREIL T KR
A (P<0.05), W1,

2,12 EahtE 3HKRSEMEILE, SRNER
TN, ZRAGIIFE X (P<0.05), #F—5W
P2 LSD— K, SXFHRLH bAoA 4K R
BT (P <0.05) 5 SRRl L, FlPre
JRIFAR T R RS B I (P <0.05), IL#E 1.

213 =BeHd 3 AIRRUME =8 H KR e,
SRR T 250, ZRA%HEE L (P <0.05),
HE— LI L34S LSD— K, 55X HRAL e, MR
S 2H K R = H K T (P <0.05) 5 SR
oA, R R T R B =k H Il /K P P <0.05 ).
W& 1,

214 BAzEEE 3 AIREUMTE EE KR e,
G ZE T 2001, 2R LG5 EE L (P >0.05),
Wk 1,

F1 BAXRIGKRIEIRILE (n=10, X£s)
X HE 2 375.12 + 6312 4910 +0.301 0.594 + 0.093 7.544 +1.982
BRI 41942 £8.111" 18.042 + 0.492" 2.022 +0.064" 9.869 +2.321
FIFE fkdl 336.33 = 12.123” 8.030 + 0.361”’ 0.613 = 0.071" 7.348 +3.033
FAA 2.749 6.749 0.774
PAH 0.047 0.002 0.538

TE: 1) SXMA LA, P<0.05; 2) SHIRRALILE, P<0.05
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2.3 FIHIERKT miEREERE BN

X REZH . OBE PR A . R A R 2H K R v AR
B Z K400k (49.84+3.56), (16.84+1.45) Fl
(86.55+4.44) ng/ml, ZHRFRITEMHT, ZFA5
5 X (F=6.128, P=0.004), #F—LMH L%
LSD—t K5, 55 xF RRZH LA, W8 PR 4 R BRIt ¥ DR EBC
ZIKOTREAR 61.51% (t =5.448, P=0.044 ) ; ZHHi & ik
TRITJE BN TE IR I 22 7K1 B PR 4 T 4.61 4%
(1=6.512, P=0.0043 ),
2.4  Fl AL & Bk Xt X R BF BE Thr172p-AMPK,
AMPK. SREBP-1c &R RiLRIZNE

3 4 K BUIFHE Thrl172p-AMPK . AMPK ., SREBP-
le BEMXT AR ILE, SRREFE0T, 256
it E L (P <0.05), #E—L WM a2 1SD— ki
Xy, BEIRILH K BUIFE AMPK FI Thrl72p-AMPK
FEIRIKE R R FEAIR (P <0.05), Tfif SREBP-1c 2K
M2k KE TR (P <0.05) 5 FlHi& ik 06975,
FIF7 6 K 20 K BURTIE Thrl72p-AMPK Fi1 AMPK 75 H
XTIk [ (P <0.05), [FAf SREBP-1c & 4 AH
SFFIREFEML (P <0.05), W& 2 FIK 2.

%2 KHAKXRITE Thr172p-AMPK, AMPK, SREBP-

1c EAFRIEKELRE (n=10, xxs)
25 Thr172p-AMPK AMPK SREBP-1c
XJ BEEH 1.15+0.46 3.18+1.11 0.594 +0.12
BRI 0.99 +0.23" 1.75 £ 0.54" 4.11+0.98"
AlERS i 3.98 £0.99" 2.93 +0.88" 0.613£0.11"
FAH 2.881 4452 7.113
PiE 0.038 0.015 0.015

e 1) SXREAIIEE, P<0.05; 2) SR, P<0.05
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N 155 R 17 W 11 1 5 o (=
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REIE o) B 1 1215 Ji ot RS e S B P-4, st SR
(AR 7 3o BE TR

AT 5 2R FH i BE A& A STZ 35 5 & il T2DM K
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HER A, AHILAHSCHLE AR A . PR A B A
KHUHIIEATERYT, AR AE T2DM KB 1
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SR FAR " s 55—y L 9 SREBP-1c Y3k,
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ARG MR, FIHE RRAERE = T2DM KBRS i

RIRZRIKOF, $om Ay 5 IK mT R i iR T 25 3 B i o
FEAE RS NE AR . ASBFFEH Western blot £l 45 5 5
MLTE RS R —8, AFRas R R, FPigpkiEat
PG IR —AMPK JE i, #1] SREBP-1c FIFRIE, I
5 T2DM K EUHFIER B B iii AR

SR, GLP=1 SZ S S 7l IR oA Cagt i) ik
FLEZEE . ZITHIN, GLP-1 SZMshtunl fks
T MAPK G, fEdEigime s th, e Fan s
A A RSN R, #E LO2 4 f
FIPE RRRE A 2L AN A W fE R, DT/
(R D TR =,

GLP-1 3Z 1434 2h ¥ fg i i 36 J8 3 1 R W U ALY
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