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EZE] B8 HiSTBREEA BL(HMGBL) who ULk / FEEE (UR) 145 5 P 5 M B (ERS)
W, Frik  SERNLECE RN 40 JUEYE SD KB BT AR UR BRI | L UTER (HMGB1-siRNA)
ZH 25 A (Scrambled—siRNA) 21, 4520 10 2, 54U sk GEAR) ML 30 min, FHERE 2 h @570 00 UR
iR BT 5 TP ARAANHATEE L. BT ARRT 24, 12, 0 h R /K Heyk 28 R o o 18 5 1R 6 22 v
(PBS). HMGB1-siRNA & Scrambled—siRNA JE W4 1 mL SEATHIACHE ; FEHED: 2 h 5 B I EAL 8 R BUBLC L
A, SR TIBEHDE S e W RIS (ELISA) AU I 5 g RSB 7 — oo (TNF=- o ), FIAHIEA 2 (1L-6., 1L-8) /K- ;
JHAE AR RN L WL 53R HMGB1 £ 12235 5 AR 10 O N 55 (Western Blot) A5 2 e &
5% — BT % (RT=PCR) 43 A0 ILAE 21 HMGB1 i X ERS A8 56, 4nbEiH 45 24 11 78 (GRP78),
9T 45 G 8 M RIE SR 1 (CHOP), KA SRR S M1 Ik 2R B 11 12 (caspase—12) I8 [ F1 mRNA ik,
L8R VR AR RS 4% T KA HMGB1 FHE 4R L B0 A4 GRP78 . CHOP., caspase—12 (R
Il mRNA FEIRE P ARLLH B30, HMGB1-siRNA FiAL B v] SR BUILTE 2 PR T /K 8 IR FER1IL IH i
[% I ( TNF-« (ng/L) : 783.4+203.4 kb 963.9+214.1, TL-6(ng/L) : 358.8 £ 94.8 It 452.3+103.7, TL-8 (ng/L) :
180.5+£73.6 1t 347.3+£90.3, ¥J P<<0.05 ), HMGB1 BHMEANAE LI K0 L4141 GRP78 ., CHOP, caspase—12 [ £ H
1 mRNA 23kt 0 B KT VR B AL 2 (HMGBI 2 14 : 1.59+£0.26 [t 3.21£0.40, GRP78 & [ : 2.59+£0.28 Lt
4214042, CHOP 254 : 2.01 +£0.23 [t 3.21 +0.43, caspase—12 #5 : 1.48+0.22 [t 3.01 +0.48 ; HMGB1 mRNA :
2.3540.26 It 4.67+0.45, GRP78 mRNA : 6.59+0.26 It 11.21+0.40, CHOP mRNA : 2.01+0.43 H 5.21+0.63,
caspase—12 mRNA : 4.48 +0.32 [t 8.41 +0.52, 3 P<0.05), Scrambled—siRNA 1445455 IR BiBIZH [k 25 5
WXgi#E . £i1% HMGB1 mlRES S T AROL UR $i45 9 ERS MBS , i Eco LM A4
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[Abstract] Objective To investigate the effect of high mobility group protein B1 (HMGBI1) inhibition on
endoplasmic reticulum stress (ERS) after myocardial ischemia/reperfusion (I/R) in rats. Methods Forty male
Sprague—Dawley (SD) rats were randomly divided into four groups (n = 10): sham operation group, I/R model group,
Gene silencing (HMGB1-siRNA) group, and empty vector (Scrambled—siRNA) group. Coronary blood flow of the
rats were ligated for 30 minutes, relaxed the ligament line for 2 hours, to establish I/R injury model; not ligation
with the sham operation group. Each group was injected 1 mL phosphate buffer (PBS), HMGB1-siRNA mixture or
Scrambled—siRNA mixture preoperative by tail vein 0 hour, 12 hours, and 24 hours before surgery. After 2 hours
reperfusion, the levels of tumor necrosis factor—- a (TNF-a ), interleukins (IL-6, IL.-8) in the serum were detected
by enzyme linked immunosorbent assay (ELISA); the expression of HMGBI1 protein in myocardium was detected by
immunohistochemistry; the protein and mRNA expressions of HMGB1, GRP78, CHOP and caspase—12 in myocardium
were detected by Western Blot and real-time fluorescence quantitative reverse transcription—polymerase chain reaction
(RT-PCR). Results Compared with sham operation group, the levels of serum inflammatory factor, HMGB1 positive
cells, and the protein and mRNA expressions of GRP78, CHOP, caspase—12 were significantly increased in I/R model
group. The levels of serum inflammatory factor in HMGB1-siRNA group were significantly lower than those in the
I/R model group [TNF-a (ng/L): 783.4 +203.4 vs. 963.9+214.1, IL-6 (ng/L): 358.8 =94.8 vs. 452.3+103.7, IL-8
(ng/L): 180.5£73.6 vs. 347.3+£90.3, all P < 0.05], HMGB1 positive cells, and the protein and mRNA expressions of
GRP78, CHOP, caspase—12 in HMGB1-siRNA group were significantly lower than I/R model group (HMGBI protein:
1.5940.26 vs. 3.21 £0.40, GRP78 protein: 2.59 £0.28 vs. 4.21£0.42, CHOP protein: 2.01 £0.23 vs. 3.21£0.43,
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caspase—12 protein: 1.48 £0.22 vs. 3.01 = 0.48; HMGB1 mRNA: 2.35+0.26 vs. 4.67 £0.45, GRP78 mRNA: 6.59 +£0.26
vs. 11.21£0.40, CHOP mRNA: 2.01 £0.43 vs. 5.21 £0.63, caspase—12 mRNA: 448 £0.32 vs. 8.41 £0.52, all P <
0.05). There was no significant difference between the Scrambled—siRNA group and the I/R model group. Conclusion

HMGB1 may be involved in the activation of ERS in myocardial I/R injury and increase the damage of myocardial cells.

[Key words] High mobility group protein Bl; Myocardial ischemia/reperfusion; Inflammatory factor;

Endoplasmic reticulum stress
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FUI PR IR T Sk IUEESE (AMI) 7] B i
U/ NGO UV BETH FR L A3 I R i, AEL A 7] 5 | ™
FOWUBR L / FRETE (VR) #5107, H B TR O
HUL O UUET 45 S RE AT AR R S0 WU s
ke g 2 R i R AL B B AR B R PN Y
N (ERS) TEVF 2900 KA R S PR 1) 1 dE 224
JH, X dte a5k 4 25 7 Q0 R Rk, HerP /R
JE O LN ERS BsR 2R 20, P85 ERS
ST AL VR AR AL TR RS R 1. AT
A B1(HMGB1) 75 DNA 2544 it 25 8%
AR R, JH e o 28 A MR 2 7 45 o T e s 32 4
MAb RARAE RN, S S AR, B R
HMGBI A it 5 ERS A & Al 2r BB R, A
98 S TEER M H HMGB1 X%k BLo L VR $i43 J5
ERS AYSZH
1 #R5FE
1.1 SEIEh W KAy 4a . HEE SD KR40 B, 1A E
380 ~ 400 g, f N5 R 2E S0 56 sl P oL it
YA HIUES : 114013000678E8., F4 1R Fifi HL % 7
FEB KRR IR . UR BRI | FE TR
(HMGB1-siRNA) 41 il %5 2% {& (Scrambled-siRNA )
41,440 10 . HMGB1-siRNA 1895 7 2% 4y P 52
RS SL I A S E
1.2 IR A M b« SR S LR 3l ik A i
¥ (LAD) 30 min, FRE 7 2 h #5720 WL IR #1405 K
UL s B F AR A 174540 HMGB1-siRNA 41
1 Scrambled—siRNA ZH TRH[ 24, 12 0 h 43515R H]
KRG # K E ST HMGB1-siRNA 5, Scrambled-
siRNA TR A W45 1 mL; RTF- A4, VR B4 0] 53
TS A R IR R 22 vP I (PBS ).

PA7S 0 HE R BOAR  3k ST BE 4R = >0.5 mV #)
Wk O LB I s FATF 25 LER T, FR Y ST B TR 12
DL b HE S R DRI REAR | AR A O AR B Q Uk
IR PRI . AR BNDERZ S AT LA
SR ] 28 AN B 08 K R S0 B5% o

AHF ST I R e A0 PR 2 L A, S g R
S E T AT A SR B AR

1.3 Kl eds ok

1.3 I REEFIE - T 2 h BORERA
Pt 1 mL, B0 15 min B V5T, FH BB e
Rk 55 (ELISA ) 6 I kg SR A6+ — o (TNF-« ),
HAIMAN 2 (116 1L-8) F i, A% Hacil i & (i F
R LA TR IT ) 150 B A3 A0 SR

1.3.2 R E 5 (Western Blot) £ 0.
WIZHZ HMGB1 & ERS A5G T A RIA « T
FETE 2 h Hsi i X0 AILER 4T, 5870 iiF 1S I 2R i 44 e
PR T, BCA YA & & ik B, IS /e d 1 o
HEAT e FEAR RN — SR DI IR 2 e FEL UK (SDS-
PAGE), L% B E SR 4T 4t R (PVDF) X 5 5% B Ag
A 1 b, 4B HMGB1  BE R 8 78
(GRP78). HisF 454 8 M YR 11 (CHOP), R4
AR R Sk~ Dt 2 W2 45 (1 12 (caspase—12) —4T
4 CIEFH, B-HAEHEM (B -tublin) /NS ;
W H & R 20 R RR 55 22 MR (PBST) PRI, 43
FIIAZITEEIFE 1 he bR R A, B
WG R G R AR, FH Tmag T 80EXS 25 00T Ry
WOCEE AT DMRTF AL A S BT R R ibs & .
1.3.3  SEEF 2O i R SRk - R A B BE RN
(RT-PCR) ¥ ill.C> L2121 HMGB1 £ ERS #H¢H F
) mRNA 35 « T REEE 2 h Bl X0 L2 2
100 mg, F TRIzol % 4£H RNA, 2 % 515 5] ¢DNA,
JH SYBR Green YL L2552 34790 PCR. H YAk
K FRis A NSLE 8T, 51975 H L
AT AY TREABRA A4 .

1.3.4 Skl IH S HMGBT 8 3Kk
FHAHETE 2 h R i DO LA 2 11 2 o 2R A 0
I Y)R 5 UGS KA PR AE 2 S R AT P Ak
FE, A HMGB1 —4¢ 4 CIFH 140 W BEE It A
PURIRIFE 2 h, 3, 3'- A ILPORNE (DAB) B4,
YL KB B R RERIZ.

1.4 Siite#o T fdi ] SPSS 18.0 8 M EA 14t
0T THEGORIDIIIEL + faifE2s (R +5) TR, 2
1] LR FH BRI 3R T 22 40T, P LE 28R FDSLA
FEZA Student ¢ K656, P<0.05 NZEFA LT FE XL,
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2.1 HMGBI1 XK B0 L VR J5 i 1 R M F Y
B (R D 5 F R4 &, UR BSR4 i i
TNF-a | IL-6. IL-8 7K P 5 (3 P<0.01),
5 R B ZH H %S, HMGB1-siRNA £ IfiL Vi %8
FIK B B A% (3 P<0.05), T Scrambled—siRNA
HERTGIHE X (B P>0.05),

F1 FAXBROH VR EMFRERFKFELEE (x+s5)

. Y INF-« 1L-6 IL-8
(H) (ng/L) (ng/L) (ng/L)
fRFARLA 10 502441430 1788+ 409 11024395
I/R R 10 963.9+214.1% 4523+103.7% 3473+90.32

HMCBI-siRNA 4] 10  783.4+2034% 3588+ 948 180.5+73.6*
Scrambled-siRNA 41 10 9532+221.6° 4472+ 972° 352.4+88.9°

T UR Bl / FREE T, HMGB1-siRNA 410 & 3T 5% R ik &
1 B1 (HMGB1) % [H T 2k 2, Scrambled-siRNA £ g 25 #% 14 41 ;
TNF- o HIEIRIEH T -« , IL-6. IL-8 NN E -6, -8; 5
WFARLILE, P<0.01; 5 VR BIRL LA, "P<0.05, P<0.01

2.2 LR JG HMGB1 ARk

2.2.1 Western Bolt Il RT-PCR 25 - ([ 1; ¥ 2) .
H5EFARL L, UR BRI Z] HMGBL FEH
FImRNA B8k (¥ P<0.01), 5 /R BEBIZH HLAS
HMGB1-siRNA 41.0 JJLZH 21 HMGB1 2 1 mRNA
2R B I PR (34 P<<0.05), 1} Scrambled—siRNA 2H
ZRTCGI2FE XL (F P>0.05),

HMGBI- Scrambled-
BFARHA  I/RETUE  siRNAH SIRNAZH

L=

UR Jfifif / FEESE , HMGB1-siRNA 414 &5 5 %k
A B1(HMGB1) 2R ULERA , Scrambled—siRNA £
FosHRARLL, B —tublin N B - MASE M
B 1 TR EIERES (Western Bolt) K6
BLARFO L HMGBI 2 13634

x2 BAKXBROI IR GOIESA HMGB1 £H

#1 mRNA FTiEEb%: (x +5)

- SIL HMGB1 #ik
(H) A mRNA
BFARA 10 1.00+0.18 1.00+0.11
I/R A5 10 321+0.40° 4.67+0.45°
HMGB1-siRNA 41 10 1.59+0.26" 2.35+026°
Scrambled—siRNA 41 10 3.10+0.32° 4.51+0.38°

VR S / TR, HMGB1-siRNA 20 Jy i i B 28 i 1
B1 (HMGB1) 5:FVTERZ , Scrambled—siRNA 2 W25 #hik4H ; S5{ETF
R, *P<0.01,PP<0.05; 5 UR BB HAr,°P<0.05,9P<0.01

222 fRPEAAEE R (K 2): BT WE BoR, VR
Ji K B HMGB1 FH M 20 B 35 1 TR 4 0 g 3 %
HMGBI1-siRNA £ HMGB1 FH ¥ 40 ifs /b T /R #5514
2H 5 T Scrambled-siRNA 21 HMGB1 [HPA: 415 /R
PRI A Y

2 B FMESARRONAL HEBREEH BL
(HMGB1) 2 113235 HMGB1 FAPEZ0 I 2 A5 i (o et 5
FARA (A) AR AN 5 Sl / FERE (IR B4
(B) W] WL 3 B 20 A 5 3L T8k (HMGB1-siRNA ) 41 (C)
S 200 JH %55 /0> 5 23 3 4K (Scrambled—siRNA) 20 (D) A WLk
PRI e IRATOR

2.3 HMGBI ¥R ELONL VR 50 LAZL ERS M6
A7 1 FI A mRNA k52 (18 35 3% 3): S5
FARA A, UR #7IZH GRP78, CHOP, caspase—12
1Y 2 11 A1 mRNA 2 35 ¥ 0] W 7 5 (1) P<0.01),
HMGB1-siRNA 2 GRP78., CHOP, caspase-12 HY &
FFT mRNA FR B BAKT VR BAYZ (4 P<0.05);
Ifii Scrambled—siRNA 415 /R BERI4H L5 22 55 04
THERE L (35 P>0.05).

HMGBI1-
SIRNAZH

Scrambled-
SIRNAZ,

BT AL

I/REEAIH

GRP78

CHOP

%

B —tublin

IR SRglfifil / F34E7T , HMGB1-siRNA 2H N T B 3R ik
M BI(HMGB1) FEEUTBRA , Scrambled-siRNA 2124
23 HAARGL ; GRPT8 WEIN T (1 78, CHOP S+
ZEEEARITEE I , caspase—12 N RAR R FME
AR T 12, B —tublin O B - A HEE
3 EEFPEEELTIRE (Western Bolt) Kl 441
KL GRP78 . CHOP , caspase—12 & [14%34
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% 3 HMGBI 30 il IR /7 GRP78. CHOP. caspase—12 & H#1 mRNA FRiABIZME (x £5)

g5 BEL HERIE mRNA #ik
(H) GRP78 CHOP caspase—12 GRP78 CHOP caspase—12
EFAL 10 1.00+0.17 1.00+0.15 1.00+0.12 1.00+0.28 1.00+0.15 1.00+0.12
UR BRI 10 4214042  321+043° 3.01+0.48° 11214040  521+0.63° 8.41+0.52°
HMGB1-siRNA £ 10 259+028°0  201+023%0  148+022"° 6.59+026°1  201+043°1  4.48+0.322
Scrambled-siRNA 41 10 4.11+032%  3.05+031° 3.12+0.38° 10.99+091%  531+0.51° 8.32+0.78°

- HMGB1 B B8 M B1, UR i / P, GRP78 yWEIH T 78, CHOP MR F-245 5 8 AR, caspase-12 R
KGR SRR R A FR S U 12 s HMGB1-siRNA £[°8 HMGB1 &R UTERAL, Scrambled—siRNA 41 445 84K 4 ; SEF R AL, *P<0.01,

bp<0.05; 5 VR BRILL LA, ©P<0.05, P<0.01

3 3 i

DAY I N4 2 200 ) S A 4T M2, A 40 1 2
Wb EA R X NEREEAAE, I VR L AL
N H SR A A5 T o | kS PN 5 ) ) RE R
3, 530 ERS. ERS 7EUF 2900 & 4E & e # i 2]
TEEMMY, UR SO L0 2E ERS (55 51
BWMINZE, ERS ISR OB HT- &S 5001 /R
il & e R e B AP Y ML — 0 IR
B ATP #E35 | 52 &K A L SN R A S
i ERS, FEA L

HMGB1 S22 4 A P - 45 X 2% v i) — A~ 2
FEHULIAT, 7 DNA (R sk AL AEE
HABEEMEM" ; 3B RERE{L . O URESE , UR
P05 O S RS L RO I A B Th s B
T B JR 10 2 A S 8 AR B B v o b 3 FE AR
L WLIUR J5, HMGBL, TNF-a . D LSS B (A T
(¢TnT) & & ML LU B 2A0E 50 3 B 2 T s, 470
WL UR B #0515 HMGB1 A B R A
IR, FHAMEYE HMGB1 8 58 B0 A b 38000 JUL
UR Bt KBS , 10 WU T & O WU BE T AL
K 7E UR HL 4 25 7 5t HMGB1 Hio & T 71, Bk 0 4%
WU RS ATk 32 T BE . BP9 R, 3t
HMGB1 oM AT LA A ot i )5 B AR AE45 5. 78
LAL TR B, HMGB1 5 S100B FAESEAL AR =4
K (RAGE) 454, WS 2 0E 17 53l i, i 4R B0 L
5. AMETE HMGB1 ] LIS N B 40 i 4 it 9] 785
B2 7 =1 (ICAM=1) 1 P- 3 # £ i 2 Fe ik, 18 3
RAGE 18 B 3% ERS, 2B HMGBI "] i€ 5 ERS A
BRI RNT

A 5% o 45 K HMGB1-siRNA 5 A K BLUIE
N, T O L VR AR, DIERTT HMGBL 2.0 AL
B ik S Ho O L VR J5 ERS #9520 . F Western
Bolt 1405 40 AL A6 /R J5 .00 ILZH 21 HMGB1 %
KGR R, TR 5 R RO Z HMGB A =

Fik, HMGB1-siRNA i 4k B 0] fiff HMGB1 2 1 3%
5 HH 8 B AKX ; RT-PCR #2:{1 HMGB1 mRNA ik 1y
AL RER S R A RIELE R 3 $#78 HMGB1 ZEH
TUER T P AT AR (1 KSF R R /K ST BH S /D0 AL
I/R J5 HMGB1 %k,

AR5 K0 45 2H A BRI 375 A8 1k POk B
/R J K BUALE TNF- o | IL-6, 1L-8 7K i T+,
HMGB1-siRNA il b B m] 07 {5 FAG L 775 48 1 7K
- UL /R 453473 B 22— B 1 S E
TSRO S T B (NF—xB) 385035 A %
¥ IL-1. IL-6. IL-8 . TNF—« . [CAM—1 25 B850
nt S W HMGBI 35 R T 2R 75 b 2T A5 25k W 11
SR F KT, B L AT BRI 20 R

ERS 85 I 2 (1 52 (K 19 3005 5 GRP78 R ik %
PIAA 3, ERS J5 ol 2 GRP78 HL ¥ FeikTHis ™,
GRP78 J:[H 23k 2 ERS ffraE" ™). CHOP X #R4:
A5 S DNA $i 56 19, AEE T AL BT, ERS R
BFHFEKXFE; 78 ERS B CHOP #1% 1L 57
MR 3B U Bel-2 F2ik e sE 4 gE T 2,
caspase—12 fF7E T N BT M |-, 78 ERS B8 5 3%
I, caspase—12 2R 5 A 55 T ERS AH G4 41 ifg
JAT DG HE AN ) T ZOR R IE TR A2 i
SAE R RGN FANEIE TP, Terai 4 fF5Y £
B, B4 5 5 T CHOP 1) 3% 3K J caspase—12 [ i
b, 51 ERS, 5 80 LA i 005 A 58 45 21
N, ST ARG, VR BRI L4 GRPTS .
CHOP | caspase—12 4R 1 A0 mRNA 3530 B T}
f , 1 HMGB1-siRNA 41 GRP78 ., CHOP, caspase—12
() 2K 1 A1 mRNA Ik B B AR F VR B4, $27R
il o Ui Bk HMGB1, ERS #f ¢ A+ GRP78., CHOP,
caspase—12 H A B 32 2414, HMGB1 Clize s
TOLUR 050 ERS BTSN 70 LA i)
40, T8 30 HMGB1 A B4 ULZH L ERS 1
0 CL £ | AL i
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