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Abstract

AIM: To observe the changes in calnexin and
GRP78 expression in nonalcoholic fatty liver
disease (NAFLD) induced with a high-fat, high-
sugar diet and to explore their role in hepatocyte
apoptosis in rats with nonalcoholic fatty liver
disease.

METHODS: Twenty male SD rats were random-
ly divided into either a normal control group or
an NAFLD group. The rats of the NAFLD group
were given a high-fat, high-sugar diet for 12 wk
to induce NAFLD, while the rats of normal con-
trol group were given an ordinary diet. Triglyc-
eride (TG), total cholesterol (TC), low-density li-
poprotein (LDL), high-density lipoprotein (HDL)
and free fatty acids (FFA) were evaluated. Real-
time fluorescence quantitative PCR was applied
to detect the mRNA expression of calnexin and
GRP78 in liver tissues, and Western blot was ap-
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plied to detect the protein expression of calnex-
in, GRP78, CHOP and p-JNK. Meanwhile, cell
apoptosis in the liver was detected by TUNEL
assay.

RESULTS: Compared with the control group,
serum levels of TG, TC, LDL and FFA signifi-
cantly increased in the NAFLD group (P < 0.05
or P < 0.01), while the level of HDL was de-
creased (P < 0.01). Western blot analysis showed
that the expression of calnexin, GRP78, CHOP
and p-JNK proteins in the NAFLD group was
significantly higher than that in the control
group. Compared with the control group, the
mRNA expression of calnexin and GRP78 was
also increased in the NAFLD group (P < 0.05).
TUNEL assay showed that the apoptosis of he-
patocytes in the NAFLD group was significantly
elevated (P < 0.01).

CONCLUSION: The up-regulation of calnexin
and GRP78 may be involved in the pathogenesis
of NAFLD.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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NAFLD#, #4414 10%. NAFLDZL XK SR A
% Jig w2 M kR ) & A B A Y e B AT B M AR
A, EFAR AN ST LB AR I, AR
BFE 412 wk. 2 &40 K R o i H i = B
(triglyceride, TG). &2 [ B (total cholesterol,
TC). 1&%% B M5 % & (low-density lipoprotein,
LDL). % % %% & (high-density lipoprotein,
HDL)Z %% % g b B2 (free fatty acids, FFA)#)
SF RAAENE AT FIPCRAMIFAL
T CNXA#GRP78 mRNA# & ik T 4k; KA
Western blot#m 2842 #CNX. GRP78.
CCATT/3 5% T4 46% R REE(CCATT/
enhancer-binding protein homology protein,
CHOP)Z 5 B ACINK (p-INK) & & 89 &k T AL
) Bt R A TUNEL & A4 AT 2m e 78 =t L.

i 5 EEai, NAFLDZE K R fo ik
TG. TC. LDL. FFA4 & 23 %(P<0.05
RP<0.01), MHDLN B 2 F ¥ (P<0.01);
Western blotZs & 2 ~NAFLD#E X RAFLE 47 F
CNX. GRP78. CHOPZp-INK’& & ¢ & ik &
FHTEFHARR, EHRETBPCRERS
7, 5 EFAK R IbE, NAFLDA K AT IE
CNXZGRP78 mRNAK-F# £ 3% % (P<0.05);
B B, TUNEL A% AT 28 f6L 78 = A ILNAFLD
AR BTl T4 B B EF A KR T HY
Ar(P<0.01).
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M (endoplasmic reticulum stress, ERS){5 5 il
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{HERS 5 NAFLDIAH KA ST AT 18, 515 R
1 (calnexin, CNX) % #ij 25 ¥ i 15 25 1 78(glucose
regulated protein 78, GRP78) 3414 Py it X 73 - fF:
11, ZEERSINCNX KX GRP78[1IFik [, LAYy
T RS E, (HUTRER SFRSA7AE, B3
AR T R A, Wi B LR . AR
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1.1 A i HETE S DK R [ 51 BH = 2% P sk
Y Zh ) FR O VR ATIE S SCXK-(#4)2002-00017;
RPN Z T ECNX. GRP78. CCATT/H 1
454 M A & 1 (CCAT T/enhancer-binding
protein homology protein, CHOP) X p-JNKH{ {4
W HZEESanta Cruzadl; HEE. |+ hidk
WRAN . NI . =W g, o
o B B 3 A A o dh B B B AE M HE AR IR A
H]; PVDFE AECLAL 2 R IER A Gl [ 92 [3
Millipore/A al; Wi 7% & SYBR Green
) KT T AR ) TR BR A W5 SR R i h i
E(TUNE LA 8 57 0 e 258 2 KAl 7 2 = 42
fit; CNX. GRP78 K ZB-acting| WZFE Ll
ATwIEER. 5IFAWF: CNX: BiF5 14
5-CCTCTGCCGCTGTCTCCACT-3"; Fii514
5-AAAGCACTTGAGGTCATTCT-3'. GRP78: |-
W5 145 -TGGAATCTTCACCTCAGAGTG-3';
T 5145 -ATATCCAAGGTGAACACA-
CAC-3". B-actin: L35 [#5'-TCCTCCTGAGC-
GCAAGTACTCT-3"; Filfi51415'-GCTCAGTAA-
CAGTCCGCCTAGA-3'.
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B 1 BEKREFEREST. A EFS B ATHSURPRA; B: NAELDAAFITALSKREARA; C: ERAIBAR
FRAFZHERHELL (X 400); D: NAFLDZHAKFRHFZHZAHEZL (4 X 400). NAFLD: JEPRSYENEHT.

W12-12 hAAEG & B PR 571 wk g AT 55
P SIS S PIBENL 2 Jg 220 1 X B AR R
PERR I T 4L (NAFLDAY), 541410 . NAFLDZ1
KRG T =R S iR (78 % ARt kL, 15% %4
T, SYOHERE, 2% JIH [ B TR, IR )12 wk;
TF 0T HECAH R BRI &5 7 38 20 e} . T A
IR BB s A B K B, B L 9 % 43
MEA LR, THALZURATE T--80 "CARULUKAR LA & AT
Western blot XPCREZII; ML 1000 r/minf0015
min 5 44 137 7324 B 180 CARHRUKFA IR AT-
1.2.2 AL REZES: AR T4% 2 R
I P ] 2 48 b, e el §) )7 AXHE
Peto 51 W T W SEIHZH 25 B 27 AR
1.2.3 oo AALIg AR I35 H il =B (triglyc-
eride, TG). i\ JJH[# E(total cholesterol, TC). &
2 [ g 4 H (low-density lipoprotein, LDL). =
% J& i 55 1 (high-density lipoprotein, HDL) A& i
2 I8 R (free fatty acid, FFA) & 5 K H A
T170A4: A B A A E .

1.2.4 52 BF & K € FPCRAEM AT LL L8 F CN X A=
GRP78 mRNA# ik FR 56 i W T L BT
HZUSRNA, Wi FK A BicDNA; LLE i cDNA
IRERRIEAT S 9 8 FEPCRAS I, & AR R A
25 uL: 2XSYBR Green [ 12.5 pL, 10 ymol/L_E
TUFEI#51.0 uL, #5774 2 uL, DEPC H,0
AR 44450 °C 2 min, 95 °C 10 min,
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95 °C 15's, 60 'C 1 min, I Ji7 20 TR 404G,
PAREBI AR AR ZA0) H (19 B S N ZB-actinff1i
MBI LOABLAE A A A 110 5 D 2 0K R AR B
1.2.5 Western blot#il iF 20 2% P CNX. GRP78.
CHOPZp-JNK& & #9 F & oL #3870 & Ui
PR AL R E A, KHABCAEITE A E
i, AR (580 ng b B )4 SDS-PAGE HL ik
Jo, KR ARG V0 1 ISR T A
[ e 7 2IPVDFE |, R 4515 PVDF
A5t P B SR N B AT b 35 e
JE VR SE e 3 IR, SR K PV DFIE S —4it
FiBW(CNX. GRP78. CHOPHiRE L4 A1
1000, p-INKFEELLFI A1 2 500)4 CH TR
O B P v e i3 U0, PVDFf L
TP C 3000)7EF IR FFE A h. PERSE
MR G A2 R IR, TS
PVDFJEE & 1 min, S5 7515 % K odak/i v
S CINERTS
1.2.6 TUNEL ¥ B 40 28 o AT 2@ BeL 8 == oL
PR AR U0 B AT R AR R N
ML T4, DRAZ AR e EaR g6
A MAE A PTG, SRR TR T IREL
= (AT 41 I /41 i 2 50 X 100%.

Gt THE YR imean+ SDEE IR, H
SPSS13.0M AT 4L 75 2253 #T. P<0.050 2 741
gk L
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+® 1 SBEARBIETG, TC, LDL, HDLRFFAMRE (mean +SD, 7 = 10) WA # A 5
ARBERAER,
F2 3F i My 1 R B

4R TG(mmol/L) TC(mmol/L) LDL(mmol/L) HDL(mmol/L)  FFA(umol/L)
ERA 1.06+0.27 1.94+0.31 0.79+0.26 094+0.15 602.50+51.28
NAFLDZE  2.65+0.11° 3.88+0.23° 2.53+0.63° 0.31+0.06° 1249.70 + 96.53"

°P<0.05, "P<0.01 vs IERA. TG: HB=EE; TC: RIBEES; LDL: (KBEIRES; HDL: SBElE

£, FFA: T5BASIER; NAFLD: IETEIEASInIHATR.

xR 2 BEKBAFALRPCNX, GRP78 mRNAZRIARAFBIE A% (mean + SD, 7 = 10)

paxi:| CNX mRNA GRP78 mRNA b = (A
E8H 163.50 £ 23.6 152.37 £ 35.20 2.57 £0.59
NAFLDZE 399.38+37.92° 316.85+49.62°  10.73+2.05°

°P<0.05, °P<0.01 vs [EE4H. CNX: f5EXEDE; GRP78: BB &S 78; NAFLD: I6EEHASEH
IEAH.

B-actink

CHOP

p-INK

2 Western blotZRZLAREIFELADICNX, GRP78, CHOPRzp-INKEVZRIAX. CNX: FEREFE [4; GRP78: HiiiiE~1E 178

2 BR

2.1 B R BANERILF T4 WER, 1IEH
AR BTSN IS 21 ¢, KD ; NAFLD4]
KRR IE W ALK RA TR, B
Bk, B B, il A U, A
LI G HER O 5 10065 WAMBE T WS R IR,
T 4K ST 40 i DA v St ik Ay o0 52 TSR R
B, A0 oy FUE M, /N — B 2R
T, VA DT B, G A Y. NAFLD4TA B
JHE /NI 45 R A 3L, AN A AR R, BT
FRH R A K /INAN G 1 [ TR A 3, T 400 R A A
IR AR P, 5 v o R LAl A T s
22 BAK R mFTG. TC. LDL. HDLAFFA
WL T A 5 IEH XA K L, NAFLDZ1 K
BUMIETG. TC. LDLGFFAKEY) 1N,
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MHDL/K- W W] REAG, 257 AT gt 27 2 X
FHRKMIMETG. TC. LDL. HDL X FFA4E R
1.

2.3 EAF %A Z EPCREM AL PCNXAn
GRP78 mRNA & & T AL S2IN 9 & BPCR4E R
WoR, HIEHE X A0S, NAFLD4LK RUF4L
ZUHCNX M GRP78 mRNA LI W § g, 257
HAT W2 (P<0.05). S 41K RIFAIZIHPCNX K&
GRP78 mRNA Rt Wi k2.

2.4 Western blot#m iF 2822 #CNX. GRP78.
CHOP Zp-INK & 89 £ ik H L Western blot&h
KRR, IEH AL NADECNX. GRPT78,
CHOP Kp-INK&E AKX, TMNAFLDALK T
HLFCNX. GRP78. CHOP M p-INK )ik
WER. SRR ZIPCNX. GRP78.

MW R K R
2028 F GRP78 %
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e, b —FIEET
FEAE B M e B
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H5, BRFER R
BT Ae Al aE B A
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A, FHEITHLR
#gBRA, 1E T AT
AE I Hh P S B o
FromZ 209 2R
M Z—.

2014-07-08 | Volume 22 | Issue 19 |



2744

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

HFRENBEHE

201457888 225 1987

iR EE
MR R ik A
T K B o T
R AR AR
= F £ 4G R
Y AR R
W B0 AT da e
7% A B MM S
PEIT B 6 A Ak
Bz —

Jaishideng®
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2.5 TUNEL %] A 48 22 P AF 2w B 0 o= Hr oL
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BHWHENZ, 25 A4 2FMP<0.01). &4
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3 e
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RNAFLD 5 Il 57 3 A7 A % DI O R/ U
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NAFLDZ K B A T 81 B IR s Al 25 L &
BT, M35 AR AR Ay 45 R R K RIS TG
TC. LDL. FFA/K VW& & TIEH 4, MHDL
KV TV T 5 4 S B AR, (RIS, L B 2
Kt R N AFLDALK U AT 52 s Al g 1y
JHFCSAR, b o S 56 5 SR B AR RS B I K
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