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Role of endoplasmic reticulum stress in palmitate sodium-induced apoptosis in stea-
totic L02 hepatocytes
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[ Abstract | Objective To observe the role of endoplasmic reticulum stress ( ERS) proteins in palmi-
tate sodium-induced apoptosis of human steatotic .02 hepatocytes and study the relation between ERS and apop-
tosis in steatotic hepatocytes. Methods A steatosis model of human 102 hepatocytes was induced by palmitate
sodium. Hepatocytes were divided into normal control group and experimental group containing 72 pmol/L pal-
mitate sodium. Optimal palmitate sodium concentration was selected by MTT assay. A triglyceride (TG) kit
was used to detect lipid accumulation in hepatocytes with oil red O staining. Apoptosis of hepatocytes was
detected by flow cytometry with Annexin V-PE/7-AAD staining. Expression of GRP78, CHOP and P-JNK was
tdetected by Western blotting. Results  Palmitate sodium induced steatosis and apoptosis of LO2 hepatocytes in
vitro. The apoptosis rate of 102 hepatocytes was significantly higher in experimental group than in control group
48 h after the model was induced by palmitate sodium(5.95 +0.37 vs 1.38 £0.42, P <0.05). Western blot
analysis showed that the expression level of GRP78 was significantly higher at 12 h than at O h after the model
was induced by palmitate sodium(0.50 £0.03 vs 0.37 £0.02, P <0.05) and reached its peak at 48 h(0.83 +
0.01). An almost similar increase was observed in expression of CHOP, P-JNK, and GRP78. Conclusion
Palmitate sodium is rather lipotoxic to 102 hepatocytes and can induce ERS. ERS up-regulated CHOP and
P-JNK expression may play an important role in palmitate sodium-induced apoptosis of steatotic 02 hepatocytes.
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P15 8 1 78 (glucose regulated protein 78, GRP78) f&
ERS Bf5 5 8 11, 76 ERS By Rk, LLAERE N N
fofe sE . CCAAT 3 8k T 45 & & 11 [ U & 1
(CHOP) I c-Jun ZHEA S B (JNK) |32 335 T 0
FLEh 4, CHOP & ERS 4 S 40 Mg 4 T 1 J2 22 4% 5%
PR 7, INK 78 ERS RZS T & A B AL i 5, mT
PRI T HED 5 A 4 T L D 22 8] A1 2% 3, AT
FEUAT.
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R, NEZBRG NAFLD $2455 i SR e G P A
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1.1 EFX A o dm e

RPMI1640 35375 (GIBCO A Al , & ) , A5 4 il i& (AT i

YT MIT 1A 5 K 40 MR A K55 &  Annexin

V-PE/7-AAD 40 8 Tk W0 & (DL AW AR A A, M
I0) L IHZL O FIERAR B 4M ( Sigma-Aldrich 22 %], 2 [H) , i BEmR
1k JNK £ 57 B $U & (p-JNK, Santa Cruz A ], £ H), it
GRP78 £ 5 LA (Abcam A ], SEH) FEHT CHOP ZTuEht
& (Cell Signal Technology A /], £ H) , 1E# AJF 4 HI bk 102
KB B g R
1.2 @apas3g iAot

LO2 JF4NfLH 2 10% B2 103 19 RPMI1640 3% 37 3 (5 W
PU:HEHR0.0625 /L FERR 0. 1 o/L)MLAREESR, 73 Jy %t B 20
(BRESREETORINZ ) , SEg 2l (BE3R B A NG4H 72 pumol/LL)
1.3 MTT 3% Jf ik 4% A5 52 40 sk AEAF IR R

5 x10%/ml LO2 40 42 %0 5 96 FLAR , 40 Mo 0Lk B I , 57 48 %
RIS LM B 18 36 .72 118 pumol/L (SR N , I
#2448 h 5, 454N A MTT(5 mg/ml)20 pl, 4k%e855 4 h, %
FH R FALINA 150 wl DMSO, FIEEHRALFE 490 nm I 4k
R sgfLA % B, M 6 NMEFL, £ HE 3 K., NOSA
2.30 {4 Bliss 5022400 i Wk BE 1Cs, , 638 XoF 200 Al 2 8 il —
SEBMIE SO S40 i R EEBE T A I BE A 5 5 LO2 RF40 i
I F 25 e 4 e A B
1.4 e O F&tom 102 e R fgid 45

WK 1 em x 1 em R/ANPFEBE A HCE FHEFRRN,S x
10*/ml 102 21 3Bl 32525600 4 Be— s (a1 B, 43 6 FLoR 1
ASFEAS, 41 MG BE J5 T 45 T30, 20 501 12.24 .48 h R B,
PBS %k 4% £ B WP RERE 2, 4L O Yets ,60% 5 B it e {4,
IIARE MM Y, Ak, 81 0 S T B AN I A 40 (8
R & B I,
1.5 #enzmie Ak =8 (TC) 4=

AR TR IR, F S0 o 20 K 1R B, A 6 FLoA 1
ANEEAR , NI BE 5 FF LR T 31, 435 F 12 .24 48 h R4,

S5 FRRL A E AN, 12 000 r/min B0 20 min, B B35 TG
P i, FR N S UL A AT R BCA YRR & 1 3 i IR
2y TR TG 7 (ng/mg) o
1.6 Annexin V-PE/7-AAD 7 X 28 e KA 48 fe 8 T &

W4 4% 4H 4, PBS 3% 2 Y%, 1 1wl Annexin V-PE f15 pl
7-AAD YL (A 10 min J5 62400 B RO R 488 nm iKY
FACS Calibur Y5204 A A, LI 52 B 3R 2 x 107 4
VI -4, 5 3 Rk, 18RI EE H ModFit LT 345341, ¢
65 B AL A3 3 A S « 305 240 40 it 5 2, 5 s ok 22 0 R
( phosphatidylserine , PS) JG 4Nk, &7 Annexin V-PE~/7-AAD ™~ .
5 5 B O T 200 o 40 i B 5 3%, PS 4L, i Annexin V-PE” /7-
AAD " ERE s 01 0 T SR B 40 G 41 it A 5 %, PS Sk, A
Annexin V-PE*/7-AAD " 8% .
1.7 Western blot # i GRP78 . P-JNK  CHOP % & &9
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SDS-PAGE HiykJ5 , L8 & PVDF i |, il A f$ii GRP78 £
TEREBLMAR(1:1 000 Fi ke ) fadi P-INK £ FelEdifk (1: 1 000
) BT CHOP Z saBEhi A (1: 500 Fi ) , - ABIUR it 4k
PlEhR LB FH5R TG (1:5 000 Fike ) SRR i E AL Y b il
FIEHTE IgG(1: 5 000 #ikE) ,ECL S5, LA B-actin NS,
Quntity one4. 52 UG A3 T #4447 BUR 47T , 45 B REA 1R
SIS B-actin (YR 4300 % B (ELAH L MR, AR R A
T,
1.8 “itFo#

BARLL % +5 R, >R H] SPSS 13. 0 FEit# /4, Z AR 5L
B LU AR FEA R 2R 0 22500, PRI RE AR50 LU SR e

2 HR

2.1 HRAGBRANAE RSP R 5 5 NAFLD Zm o sE A
2,11 WEsRMRAEE RN E  MTT EAIR, A
[Fi) e 85 (10 R T A 84 4 L 24, 40 B 77 0 SR AR AL R 1 B
Mk BRI 72 wmol/L T4 A 48 h Ji5 4 ILAFT 5 fab [
0, IR R S A 1T 48 b 1 i 240 JES A7 0 19 50% 1) 410 o v
(1C5) 2 118 pmol/L( & 1) oy T KA AR R S 0T T 4 A 1) 25
PEFEHT, 456 SCIRARGE , 765 222 b, oA e JHER T 48 h i1y
1/3 ~2/3 B 1C5 YR (72 pumol// L) VR MR IR e (/5 R JEE
2.1.2 KAJFHMAR NI RSO AT O Jefa: X BT
WL B LT NS ; SCuR 2H 12 h AT N IS AL AR I 2,24
48 b HF AT UL B G , BE s IR s T 1 G A B B, R A AN
FIFERE AR R S ISR . WK 2,

2.1.3 ZHTHMN TG &  HIRMRIATERIITAN 12 h,
M TG SN (23.9 £1.3) pg/mg, SHFIRA[ (22.3£1.9)
pe/mg] AL, 22 RICGIHFE L (P >0.05) ;24 .48 h 4HH P11
TG F i PRI, 73502 (63.4 £1.3) (72.3 £2.1) pg/mg, Xf
HRLHAY I (23.7 £2.5) (22.5 £1.9) pg/mg, 5XF IBLAH L,
ZFRBAGET R (P <0.05) o RV RN 7SI 240
NI AEE
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T2H(5.95% ) W Ths , Ho2e e BAA e 478 (P <0.05) .
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p-INK & £ 35 5 H7
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(0.65+0.05) ,(0.83 +0.01) ], fL7 2 A0 ] g 8 (13 B LU
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JIFARM A A T AR Y ERS SR
CHOP F1 P-JNK 7£ 0 h 2 il b 2 5 ARAK [ 43514 (0. 19 =
0.03) .(0.23+0.04) ], 50 h [£4¢, CHOP Fl P-JNK 23k /%K
HEERAN I 12 h 5, B4 A [ EE RN [ 435014 (0. 38 +
0.06) .(0.35+0.05) ],24 h —FFik4kr 1R[] 43514 (0.49 +

0.03) .(0.51 £0.03) 1,48 h % & i [ 433K (0.63 £0.02)
(0.62 +0.05) | 4T3 2 A S A SR, 2R EA ST
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FE N B 1 5 LA K BRUINS-1 1 MING 20 Jfd (R i vh 2 21
TRLAINRIR (BRIE TR ) BEWZ 155 ERS &A=, Ji% ERS
AT AR5, B M T, P T 5 NASH 1)
KA R VI OE, (R NASH AT 2R A
ERS 25, HET A /0182 . AN [R5 i) i 1Dy 1R
Xof A LR ELA — 5 1Y i 2 1, (R A AR D R L A
NGB 5 A T o JGIBAE IE® AR,
& NAFLD B RN, BRI AR & R 2 1 — it
FRRMIIR > o DRI, FRATTFH ARG 1 o (b S s 12 ) o4
WOV 2 AR 102, ¥ NAFLD 41 g s | 7 12 45 4 o
WLEE R D A8 VA i g T LA S ERS SR A B #RIA .
YL TG E kil A 2T O Yo (o 25 SR 52, T
MBS PARIREN (72 pmol/L) L3555 12 h J5 , 4L N
TG S MR A ,24 48 h J5, TG F it F+ e
JEA] LB SRR , Ul B Wk BE A SRR R A RE A5 5
LO2 JIFA A % B 10 A8 M. ATl i Annexin V-PE/
7-AAD XU 1C I A A A I A B, B0 1R R 3
LO2 JIF4IHL 24 b J5 , AR A P8 T2 0 i A8 1k, 48 h
J5 L T RR E THE  R T ERARIR B TE RS IR 40 1Y
RE#ENE F B R E A S R TR S . A5 RAE B
HATIE JFF9es 40 i | GRS ARRR 1D 48 Jf LA & BRL INS-1 F
MING Zff A EINESE ™" o HAE ML M AT AE
Western blot 452 7~ , GRP78 & (A7 L02 AT-41 it
A LT AT 19 2R 38, BN TR MR O A 12 b ),
GRP78 [WRIkTFUAIE I, 48 h 5 &, 18 B AR 2 A
VS P A & A= T B ERS, H ik, FRATTHEI
BRARIR BN AT LAVS S A A A& 2 ERS RN, T A3 B
R IA T, E ERS S 3 B 40 M Tk AR (ER-
associated death, ERAD) | 2 3T 43 A & BB — Fh A
[F] T2 B AR T A 123845 . ERS fil & 4 ) 1 T
BL : 1% 4k Caspase-12; 1 £k p-JNK; %% 5% 4= CHOP/
GADDI153 (A= A5- 35 S DNA 5 75 5L F) , AT -5 2501
AR, PR T . i Caspase-12 {UAE BUA A
FKik, BT AFRAMLBIESE T p-INK F1 CHOP £ XL
Western blot 2% 545, CHOP F11 p-JNK 7 T4 it +h 2
ISARAR, FRAG TR R B4 A 12 h J5 , CHOP [ 38T
LR, J BT R) A2 2 T i, p-INK 7Kl [ 25 1
I, PR BB BRGNS (% LO2 JH- 40 AN & A T B
/Y ERS SO, [ 38 J5 3 T ERS AHOCH) I8 T-FE o
TEASZE:F  Annexin V-PE/7-AAD SR i 2 41 A
F1 Western blot Kl %5 5 £ 28052, FFAR A 11 & A=
BT ERS, KU F AR ERS & —Ffid 1 1Y S0z, 3
hnER XSwIAE SR H LRy, U5 0 B Thg
T (R 20 B T, AR L S A AR A, 5 Bl A T T

(A SE S 2 B2 A R, I Y ERS f2 i A8 /2 DU
PN RE , LR ERS )R A 2F 40 A 07 T i) o 2
AR, Puri 25 A8 21 i AL PEAS I IF AT 21 4] NASH
BRI SR A v &2 30, ERS R A A R
AU  HRAE R ZE R A MR i I i b T 5
W% ATF4-CHOP-GADD34 i 4 #4015, iX 7 fig 5 ERS
(PTG FE A K

25 L ASBHE S8 ARSI S 5 1 — IR S AR R
BN CHRURN AR DT R ) X A H 4 R bk 102 BAG #0945
P, T 51 ERS Je b, I ERS X L2 40 A
PR PERION , 40189 ERS i@ it EiE CHOP Al p-JNK f
TR SR A LO2 FFANA IR T, X AT BEJ& NAFLD
HEEM R Z —
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