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10 o A BRI ATt A% S B AN BRUF R HE Ak B 1 3% 12 Rl 3 NAFLD A8 8. itk % 2 B 4L A R LA B0 v
5712 A, A B K AN RS T AP0 K b B . R BLP) AT R AR A A Rl 4r O Zeth. WA RUA B BT
i, VR R AT R (/A L) RS B R E S I (AST) (N AR AL B/ (ALD L BRFEEE (TC) L =
B Hall (TGY AR 2 TCLTG 7KF; Western blot SEFTIIA BUHNEZH 28 ERS AH G E B i &5 1T & 5 78 (GRP78)
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Protective effect of pioglitazone on hepatic steatosis in rats with nonalcoholic fatty liver

TAN Ya-qin, WANG De-gui, GUO Zhong-qiu, LIAO Qing-hui, WAN Xin-hong, SHI Zhi-zhou,

CHEN Yu-hua
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China)

Abstract: Objective To observe the effect of pioglitazone on liver endoplasmic reticulum stress (ERS) in rats with
nonalcoholic fatty liver in order to provid theory basis for its effect on hepatic steatosis. Methods Thirty Sprague-Dawley (SD)
rats were randomly divided into normal control group, normal saline group and pioglitazone group, with ten rats in each group.
Male SD rats were fed by high fat diet for 12 weeks to establish nonalcoholic fatty liver model. The rats in pioglitazone group
were treated with pioglitazone for twelve weeks, the rats in normal saline group were treated with normal saline for twelve
weeks. Liver sections were stained by hematoxylin eosin and oil red O staining. The body weight, liver weight and liver weight/
body weight radio were measured. The serum alamine aminotransferase (ALT) and aspartate amino transferase (AST) , triglycer-
ides (TG) and total cholesterol (TC) in both serum and liver were measured. Protein expression of ERS: Glucose regulated
protein 78 (GRP78) was tested by Western blot. Results  The liver cells in normal saline group showed different degree of fat-
ty degeneration, with lobular and periportal inflammatory cell infiltration; in the pioglitazone group, the majority of liver cells re-
gained normal structure, cytoplasmic lipid droplet vacuoles decreased significantly. Compared with the normal control group, the
body weight, liver weight, liver weight/body weight ratio, the content of TC and TG in serum and liver tissue, the levels of AST
and ALT in serum, the protein expression of ERS related protein: GRP78 of the normal saline group were statistically in-
creased, there were statistical significances (P <0.05) . Compared with normal saline group, the body weight, liver weight, the
content of TC and TG in serum and liver tissue, the levels of AST and ALT in serum, the protein expression of ERS related pro-
tein: GRP78 in the pioglitazone group were statistically decreased, there were statistical significances (P <0.05) . Conclusion

Pioglitazone can correct the lipide dysbolism through ameliorating the hepatocellular ERS level in high-fat fed rats.
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NEEAS 271 ] e - B A SR B 25 14 87, I
WIREARET e M3 = % IR 8 A I A (high den-
sity lipoprotein cholesterol, HDL-C) , B {5 — Bt T H
(triacylglycerol, TG) FIE 2 FE NG & 1 H AT EF (ow den-
sity lipoprotein cholesterol, LDL-C) , {il 2> B JIE g Bl5 &
5 PR T TSR AR 2 (A BIF T 4 5%
OO I P 5 A R DR £ T AT HAE TR g oA
SEA I, 08 T4 AR SR RE B HE (nonalceoholic fatty
liver disease, NAFLD) & 55 P4 it P V. #% (endoplasmic
reticulum stress, ERS) IAH LR AT 8k Z AH OCHRE . A
WIS S AEPRTTILAS 1T X NAFLD KB ERS 5204,
VAU e R YA T 32 HEAH DG B ST

1 #R5TE

1.1 KIezh¥p AT FR Al HEHE VEVE 7Y B Sprague-
Dawley (SD) K i 30 H,4 J#, & i & (170. 35 +
30. 16) g, HitH B RS RE 2 e S g sy ho g gk
1.2 EZ|RFA HEE Y A st B Al n 2
Al 4 (malondialdehyde, MDA) | 8 55 1k 1 5 14
ff# (superoxide dismutase, SOD) « %5 L i =55 55 1 €
e malll e il kw N SRS e 90 da st /R Wil ACTRY 25
e AR Avi2 malllhm il vl AR S I SR NI A /AR BN EA O]
Pl 3,3- T FIEI IR NEL (3, 3-diaminobenzidine tetra-
hydrochloride, DAB) W [ 2€ [ Sigma 24 &) ; £ B IL 4%
FUNE ) E BTN o 26 8 AR 247 BR 20 &) A2 ™ (1 24
- H20060664) ; 5370 b 405 11 75 25 11 78 (glucose
regulated protein 78 , GRP78) P PR, B-actin Ei
1R 3 3£ [H Cell Signaling Technology /A &]; —F& I
LKL T Be 22 P R ik $-20 (Tris-buffered saline
and Tween 20, TBST) & £ [H Amersham 23 &) Hi il H
{IER= SR PR Vet
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] s AR = s B0 L (P [E Heraeus A A]) ; Digital
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ZNPLIE 2 ML GTPEE ST 45 0K) ) s BCD211WB
W UK A 5 SR &~ =)D s B AR KA (H A
Sanyoo 72 &) ; HPTAS21000 ! 1% 43 Bt &R 48 (i)
WGFBE Rk 22 |]D s HASOG L 7170A 4 H 3 1k
ST CH AR A ] 018200 FUE N KB A (56
Grant 24 7)) 5 FLAACE L+ ER 40 el PR A 3%
J7) s SDS-PAGE it Jk A3 il &% I8 {X (3£ [E Hoefer) ,
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e DR PE B OFT i 29 250 < R RBA R 84.9% 3K v
14% JHIERE 2% o R id VEREE, Jok 30 LSk K
SR T 2R A LA A vl ek 1 ], A8 e AR s BE AL
R Ml AL 10 X GEm A RL R R 12
FD R HE R e 2h 20 X GRE 1R R IR 12 JiD L 4 2
JENIEENT RV =281 N EY NS = N [ R
FATH BT =R A i BENL 20 2 4. nbds
FINAZ 10 L, AR FUM 3 mg » kg ™'« d ' AR
E T REK R B, B H 1 DO E R 2, RREE 12
il s AEBRER KR 10 K, 455 [T ntb A& 271 A 20 55 44 AR i
PERRERKHE R R 1 UG RREE 12 J

1.5 FFRE/RREE BF/RLD ME 12 AKX,
AR B, B RO 23 A T & 1D K o, B
S B3 A5 DN, W 30 Wk T8 i Ak 70 K B, S0 2 3 EY T
JOE, BB 0 P A UL, D8 AR IR I WU o & .
Ml = HEIE T e/ 44 B x 100% o

1.6 BFIIRE. MAS RATLHLE F TC. TG KFNE
21 VK EUL S, 3 B s, M T W R IR L
(alanine transaminase, ALT) B R AL Z T (as-
partate aminotransferase, AST) « & fH [&] /i (total cho-
lesterol, TC) « [t H vl (triacylglycerol, TG) M€ . HX
0.1 g FFHFALHENT « TRE EELL 1 : DRA
WAL 4 °C R B A 7 5 10% M FAI 3R, i B Rl
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SRMIFHL TG TC Ko Lh EFEFREIR Bl %
AT 7T IE

1.7 BFRELmEYIR (D HAK-H (hematox-
ylin and eosin stain, HE) 4%« 7 K B A7 i 55 K
MEEIL%% 0.5 em HLO.5 g HFAHER, 1RAR 4330 10%
P [0 5, S0 05 IR AORS S AP 4n g, AR FR 93 2 95%
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121000 (URFLEL) TBST # %%, DAB & . R Mi-
052000 ElG Mt RGERE H 14 AT % FE 43 bt s LA
B-actin 1E X HE, & A1 & /LA B 4T B K BEAE
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1C) 5 JMEZE O Y00 UL HF 40 Mo N A7 R A 40 10 i 7%, 4
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Fig.1 Observation of liver tissue morphology of rats in

different groups ( x 40)

2.2 BEKXRHIKRE. FFIERE RAT/IKEE LS
CEIR LR 1. AR PR R /K 2H K R 5 BT 5
FHF/ R bl B4 1 7 R B 2R LA S 8, 2 S T 4
TR L (P <0.05) 5 A% F1) i 27 X B A4 o & S
I A A IR ER K A B T, =R g R X
(P <0.05) , (/1R T AT, 255 Lg%
EX(P>0.05.
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Tab.1 Comparison of body weight, liver weight and liver
weight/body weight ratio in rats among normal control
group, physiological saline group and pioglitazone group

(xx5)

ljPgtNae
(2.12£0.23) %

415 n AR/ g JFF R 4/ g

EH T4l 10 357.65+12.98 7.72+1.23

AERERJKAL 10 381.26 £20.12° 9.65 +1.17°  (2.65%0.17) % *
MRS FIEIAL 10 360.20 +30.50" 8.41 £1.22" (2.34+0.12)%

2.3 BHEKRMFRFEBALDS TC.TG KFELE
BORWA2, AEER KR R S IR 2R
HTCLTG KPR L H 0 AL & 080, 2= 3 AT Gt
FR ISP <0.05) 5 M A% H1 I 2K B L35 B ST 24
21 TCTG KPR PR ER /AR 2 35 AR, 22 AT ¢
HERE X (P <0.05) .

2 EEXRE. FEEIKE.METIETE X R M E AT
fE4A4R # TC. TG 7K F LLEE

Tab.2 Comparison of TC and TG levels in serum and liv-

er tissue in rats among normal control group, physiological

saline group and pioglitazone group (xxx5)
sl 1 TC/ liL 7 TG/ JERETC/ FME TG/
(omol * L™ (ol * L") (Gomol * L™ (mmol + 1.7
EEMEA 10 1.20£0.40  0.5320.16  4.8020.30  9.60£1.30
AREKAL 100 2.35£0.30°  0.89£0.69"  8.60£0.50° 20.03 £3.34°
Mt g4 51 10 1.57£1.00"  0.62£0.13>  5.96+0.50" 10.27+1.22"

W HIER S AL P <0.05; SRR KA LL R P <0.05.

2.4 BHEAXBHFIEET RN K3, EPE
FREL R RUMTE ASTALT 7K S5 1105 %f 4 2 2% 1
I, ZERA GRS (P <0.05) ; B F1 T 2H K R
M3 ASTALT 7K P44 BEER /K 20 B 3 MK, = /e AT
iR L (P <0.05) .
2.5 BHEKR GRPT8 &kix 4Nk 4. HFPEE
TREA R BT I 4121 GRP78 234 7K 745 11 ) 1 4.
WEF G, ZERAGEE X (P <0.05) s A 51 i
K EMEIE GRP78 7K A BEER K 2H W 2 b, 2%
RAGIFE L (P<0.05)
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Tab.3 Comparison of serum AST and ALT in rats among
normal control group, physiological saline group and piogli-

tazone group (xxs)

5 n 3F AST/ (U « L™Y) ifiif ALT/ (U - ™D
TE % 4 10 133.06 +18.68 34.15 £3.40

A B R K 4L 10 177.80 +27.47* 59.62 +11.30°

A% 471 i 41 10 130.35 +20. 13" 36.70 +11.02"

A IR AL P <0. 05 5 A B K41 L4 P <0. 05,
4 EEXEA EEEKAE METIEEKXR GRPT8 &
bray) S ol 45
Tab.4 Comparison of GRP78 level in rats among normal

control group, physiological saline group and pioglitazone

group (CEX))
219531 n GRP78 B-actin GRP78/B-actin
TE 6 10 1.00 £0.05 0.51 £0.02 1.96 +0.20
A B R K 4L 10 1.51+£0.11* 0.50 £0.03 3.02 £0.04"
NH A 5] M 411 10 0.89 +0.15" 0.55%0.04 1.71 £0.03"

W HIER S AL P <0.05; SRR KA LA P <0. 05,
3 g

NAFLD A2 45 o f 0T 5 L g 25 ek 4 J Gy
TR EA] T S0 FD T 4 B o T 7 3ok RS2 R Oy R Y
llm%%ﬂﬂ%f[‘”,EETWF%JAZ‘ML%B’J@ZHJ}K%
8, ok R AL P AT 50 328 T 15 g R
b [ B NAFLD (19 i HL, 950 58 2k A7 3% 0 By
MR T B R L A, BT O AT 2 M
NAFLD (s s i 77 5500 A se it R m Ik &
MEFE SD KRR, B A NAFLD &2, 12 &,
R NG RN N S e VAN R T E D I
JHT 448 6 PN A7 A [V 10 T A 73 P i B T U 4 41
H TCTG ZKF-384 I, B T vy 3948 7% 1% 3h W B
TR — PP BRAR Y NAFLD #57 ,
LA 271 ] 41 Sy T P~ R A% Tl B 2R M 7,
i L gt AR A A G A T ) ST S ARy 4 AT
R 5 22 BUR YL, TSR B, Z 25 R T s s HDL-
C, [ TG R LDL-C, 93¢/ HFIE G 5 & &, B RS &
it 7T U DRl Ak 22 O RIE 5 T 4 5 v LR T
B AR A R4 VB FT o 10 AT S0 R I, LA 71 i ¥
712 FJR KA TR T S 8 R b, BT
BE W] A2 45, 10T S HFREZHZRH TCLTG KT W] 42
16, Ud W1 AL K8 21 A 6F NAFLD A7 B e fE .
TR AT IR AR Ca® B T R IE &
SR SRR AL 7T o [ AN ST SR, I 4

ERS L NAFLD HIR 4 R EZ I =™, T2
0 it 4B P RS I AR A TR B, O 3 B0 M T e 2
PLRE RS FE, H A7 AR LT A 43 9
. GRP78/%u)% 3K & 1 45 & & 11 (immunoglobulin
binding protein, BIP) /£ ERS R T XBE/EM, £&
ERS 45 & (1, B GRP78/BIP 1% il fE
A S B, S T I A B A I 5T A R I S AR
BEINIEIE NAFLD. A7 0P W18 ERS i, HHIERY
Hg B AR e B i U0 . AL SRR, ik
R HIBR VA T Y% &A% T NAFLD K BT+ /9 ERS
ifﬁa‘%%ﬁ GRP78 13Kk 7K F, $E7R L% 51 i o] g &
it s BRS, 80 B G 5 o AR, MG R 5 XF
NAFLD Hf 4 75 T ATH AR L f e — 2P 4
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