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s Hospital of Xinyang, Henan 464000, China

Abstract Objective To evaluate the prognostic value of plasma levels of high mobility group box -1 (HMGBI1) in patients with a-
cute heart failure (AHF). Methods Total of 96 patients clinically diagnosed with AHF were enrolled in this study. Serum HMGBI lev-
els were determined by enzyme — linked immunosorbent assay. Follow — up was performed | year after acute attack. We defined the end of
observation as any causes of death. Results Serum HMGBI was significantly higher in AHF patients who expired in the one year follow
—up period compared to those who survived. Univariate logistic regression analysis yielded 17 variables that were associated with
all — cause mortality in AHF patients, while the multivariate logistic regression analysis identified 4 variables including age, NT — proBNP,
LVEF, and serum HMGBI level associated with mortality. ROC curve analysis showed that age, NT — proBNP and LVEF displayed
poor prognostic value for AHF compared to HMGBI1 level. Kaplan — Meier survival analysis confirmed that patients with higher serum
HMGBI levels had significantly higher mortality. Conclusion The elevation of HMGBI1 has independent predictive value to the prognosis
of AHF.

Key words HMGBI; Acute heart failure; Prognosis

20 113 (acute heart failure, AHF) 248 0>
07 3 v IR RE AR Ak A VR SO EE , IR A 1 2 i A Ik 7K
T TR — 4 th 2 Ao I SR 20 IR R 45 B AIE,
Uil PR RE AR 22 2 By £ B i F T 1 58 & I T
e HR 2 15 % ~ 20% g Kt ) B 3, R
o3 @ 0 W O I A 18 O T s R S
e IR b L@ Ze 0 il e W W BEE AN B ik
PO ST KT I B i, 0 ) 3 30 & R A i 40 i i 2
O ML o T3 A, kO g 3 il 2 B Ak
G S A A, T r RVHEAT BT T, 2 L AR &
FEEAEZ — . HAaMO ) EwmWUE 2 Wit R e, (E

Y FAL 464000 5 FH TSR — AR EE e
- 180 -

Bt I3 L% B ik 3% ,6 A H FRAEBEH L) 50% ,5 45 58
ik 60% , 45 /B H F AL 44 ok B R B 4 5F
P P, RV X S 2 1 G R 2 9
HEAT UG VAl B A H B 04 I PR R B S R

WHoE R, = iE B % 8 (1 BI (high mobility
group box — 1, HMGB1 ) /£y — Ff 57 B 1fiL ¥ A5 &), 16
T8RO 07 36 0 S8 I R 3R GA W s et
HMGB1 7KF- 5 5 1l 43 $0 52 A ¢, 3278 13 HMGB1
508 RO T I 0 R I IR A OGS AR N Bl i
X 18 PEC ) v BB E L AR Y Bl U7 R & B, HMGBI
AKOF T i 2 M R AR 2R R ST B A
O, AL, HMGBIL K A B X 08 1 0 7 3 98
FEE R WUHE MER (367 UG 7 %8, 4R i HMGBI &



BE2EBE T 2% 35

2018 4E8 H H47%H H8 M

e B

TREMG PR 2O ) W UG R WA . A BFSE
B EAR I Pk O ) 3 0 SR W IILTE HMGBT 7K, 43
Br HMGB1 /KF- 5 20 M0 J) 2 [ E W C &R W)
HMGBI1 7£ 2 PE.0 Jp % v Hh i Il R R, 2 2Pk )
L vy T DA S A T ) B A o

W57 E

LS80S 4 . 7% 2 Ak 2016 4F 1 ~ 12 H 7E T 5
A PR S — N R B 36 BORIA IT 1Y 20tk 0 ) 3 v
B 96 ], I 2EAC O T S g YL T e A
YRR B, 5 G 2010 48 i Ae B2 2 250 I 8 0 2
Gy WIbRE o HEBR AR A - L PO I IR AR 2
RETCHEAE | FHAR IR 2l R SR AT 5t & 1 i DR i ogg 7 o
g ZL 20 HLEG 22 0E 18 PRV I ONT — pro BNP <300mg/
ml, JrA BT O B GO o AR A,
[ B T 550 12 30min A il B Dk ol 56 55 i R S
Ty fg (AR 5T L0 LR | I %E BB C ONT - proBNP
R ,0. 5h 45 R [T 42

2. 1L HMGBL K P46 « Jr A7 A 38 288 A Bt I
30min PR ELH K I 5 ~ 6ml, 3000r/min &5 .0> 15min
Sy, K FEA 3 10 25 73 A7 T - 80°C 7K A8 .
30 o TR B B 5 MR B Y ARG U AR Il 3K HMGBT 7K, ™
A& i BRI 5 BEATHRAE

3. KAV -l RIS A A TE B R T 1 AR
MRV, LA fn, B H 20 1R, Ll AR
(L) 2 SO A R R 5 L i SR S8 T

4. GiitaF Iy W] SPSS 19. 0 G it 2= B A7 48
T HT o T PR DA = ARiEE (2 25) 3R, R H
CRE I T ECR B LU E A e (%) i, R X Kk,
Xof AN [ I PR 3305 %) 5% e IR 3R AT Logistic 181 U4 43 7
K HI ROC il 26 73 Hr A [ 45 Fr X 58 25 B0 )5 0% 70 000 fr
fH,LL P<0.05 hERAGI¥E X

% R

LA B EEARTGERL 36 1 PR A4l 3 1y 2
AR, HATE 2015 4E 1 H ~2016 4 12 H 2% H
BEBE 12 1y 2k O ) 3 vl J A 96 i, b, 55 % 60
i, 2otk 36 B, B3 V4RI 73.2 £9.3 %

2. 2 I Em A R EL A RFM S HW
1O 3R 2 s TEXRT 2O ) g i A 1 4R
MR BE VS, R AR s AR R R R AR LS
H HYAERY NT - proBNP 7K~ (CK - MBS 1L 73 %% /2
RS BN A2 DL &% HMGB1 /K22 3 F 43t 2%
(P <0.05) , P2 835 10 H A3 i R B kL 22 5 TG
giiter i X

Tl NABHEOERER [x£s5,0(%) ]

&t Bl
(%) 71.2 9.3
5

5 60(62.5)

Lk 36(37.5)
>3 (r/min) 81 +17
ASA /35

I 17(17.7)

m 51(53.1)

\Y 28(29.2)
S5 it 53 A (% ) 45.58 +16.73
W45 (mmHg) 128 +25
&7 5K e (mmHg) 79 £16

i G il Bl 36(37.5)

1R Il 47(49.0)

S bk 25 A AE 8(8.3)

i it 1 O LS 18(18.8)

YR 31(32.3)

O JUE R 22(22.9)

i oL 95 3(3.1)

iiti ¢ 27(28.1)

FF BRI 30 BB T E 3(3.1)

PPN R3] 8(8.3)

BRI 25(26.1)

B IREA 4 3(3.1)

3R S F R AW R S 3k 3 P

N6 MR S O ) R VR R A S T R A I DR R
TESEAT B o0 BT, 5 R B AE A S R i) B A B 3
PE22 5 00 I R M S5 50 % 48 bR A AF i NT — proBNP
CK - MB ., 5 ifn 43 %5 72 .0 % &F 5K K 81 9 42 DL &
HMGB1 /K- (P ¥ <0.05)

4. M S F AR Z K Logistic [l 7 4y
Br: 3% 4 Fion f LR R b 22 5 HoA B
[ 6 THE AR Ry B AR it JB R R AR L A Oy R AR
i M Z H R Logistic 191V 43 A7 , 45 5 7R - %, NT -
proBNP 5} IfiL 43 % A & HMGBI1 7K - 5 35 19 4 45 =5
PFEPIASC (P 15 <0.05) , Horp HMGBI 11 700 f {5
BK(P<0.01),

5. K [R) F8 A5 B0 P 0 7 3 i S 19 ROS il
MRS Pron, A ONT — proBNP St i 73 £ LA K&
HMGBI1 /K P ROC B F Al (A) this, 2 73
GeihaF 3 3, Ykt 2otk ) I8 W S YA — R i T
WA . 5 4R NT — proBNP Kz Jff ifn 73 0 FE %5,
HMGBI 7K - 11 il 4 T 1 FRASE & , T 28 R 4

- 181 -



° ie E ° J Med Res,Aug 2018,Vol.47 No.8
£2 AUELCHEBEERLELEAEGETHEREE v £5,0(%) ]
LD KREEL GFMHA(n=T79) RAELGEMA (n=17) P
AR (%) 70.2 £14.3 76.4 £15.7 0.011
B 52(65.8) 8(47.0) 0.142
NT - proBNP( ng/ml) 2234.32 +1232.63 5456.96 +3452.71 0.003
CK - MB(IU/L) 42.56 £29.63 53.46 +27.37 0.017
D Rk (mg/L) 1.57 £0.73 1.83 £0.62 0.836
A C(mg/L) 1.35£0.59 1.38 +0.61 0.476
1M1 47 ( mmol/L) 3.95 +0.68 4.11+0.83 0.239
14 ( mmol/L) 136.28 £2.78 139.28 £3.14 0.131
IR (mg/L) 479.22 +159.58 512.13 £167.96 0.061
1ML LREF ( wmol /L) 96. 46 +37.62 101.24 +41.27 0.647
5 B (U/L) 37.57 £29.21 41.58 +35.24 0.824
B (U/L) 46.38 £32.17 49.72 +38.57 0.672
2T & (g/L) 128.2 +23.45 125.5 +20.69 0.064
LT AN A6 TEE (% ) 14.07 £2.13 15.18 +2.52 0.327
S I 5 B (% ) 47.64 +17.67 36.78 +14.63 0.002
70 B AT R A A A% (mm) 48.23 +13.87 56.19 £12.67 0.007
HMGBI (ng/ml) 2.96 +2.83 5.82+2.79 0.001
R3 BMARBHLENBEREZSW x4 BMARLREBHMNSEE Logisitic B35 17
BT OR 95% CI P EiE OR 95% ClI P
A 1.089 1.014 ~1.168 0.018 A 1.126 1.021 ~1.241 0.017
P51 0.445 0.155 ~1.287 0.135 NT - proBNP 1.210 1.042 ~1.406 0.013
NT - proBNP 1.149 1.037 ~1.274 0.008 CK - MB 0.998 0.986 ~1.010 0.742
CK - MB 1.701 1.225 ~2.363 0.002 It it 43 % 1.306 1.061 ~1.607 0.012
D &k 0.981 0.819 ~1.173 0.83 L= EF R AN 0.997 0.966 ~1.030 0.834
e C 2.189 1.117 ~4.291 0.082 HMGBI 1.201 1.066 ~1.353 0.003
Il 48 1.608 0.664 ~3.991 0.241
i 0823 0.721-0.938  0.143 6. AZSIHT AR HMGBL /K P I A LI % 43y
PR 1.002 0.998 ~ 1. 005 0.167 L .
L L 1 015 004 -1.005 0623 HMGBI i 7K - 41 fl HMGB1 55 /K 5 41, b %% 9 41 4=
75 5 0.987 0.972 ~1.002  0.093 4, HMGB1 ik /K F4H % HMGB1 = /KFE4H EA
A 1006 0.9960 1016 0.212 SR A7 L L W8 SR S R (P <
1ML 212K 1.726 0.794 ~3.752 0.168
2120 B 53 A1 8 1.089 0.804 ~1.475 0.582 0.05,/ 1)
I 1143 K 1.682 1.198 ~2.361 0.003 it
U EEFRA AR 1.233 1.108 ~1.373  0.011 HMGB1 J& HMG 7 i 5 v — A4~ il 780 i k% iy
_— L el o LB 11, TR 5 7 T A . Bk o LAY 5 3T 7
x5 AEHEETMNSMECHFRBTEH ROS #iLk
LD A 95% C1 P fe Ak PHE R (% ) e (%)
A 0.673 0.621 ~0.745 0. 008 71.5 63.30 48.10
NT - proBNP 0.696 0.644 ~0.768 0. 004 2389.67 69. 40 57.30
S 143 K 0.689 0.631 ~0.734 0. 005 36.87 52.60 63.40
HMGBI1 0.778 0.726 ~0.829 0.002 3.94 67.70 79.20

M54 . HMGB1 J&— 5 B2 1 48 ME A BRI 48 1k 400
BT, b R PE 200 M L % 3 A £ G 0 e i 2 0
Ih ik — 2% SRR E R T o (TNF - o) fl A &
6 (1L - 6) 15 1k, JF 1M J3 3h %0 958 S B A0 51 & 46 1 =
pi 7 HMGBY J732 43 A F 0 e I L e il

- 182 -

U A B2 2 21 2 22 ol 21 21

B, HMGBL /)32 7>
A WS E 25 MR ICLAE | 5% 1Y 48 45 22 R 1Y
KA R EAR R, REWFFEIESE HMGBL 1R £
o ML 5 U 8 Sk 585 A A6 A o0 ML R I 9 3 45 40
O S SEE AL LR SE R 2 SR



2018 4E8 H H47%H H8 M

e B

REEANREGHEIL, fE 78 HMGBL 7K af GEXS 2
Ph T 200 UG HA ARG 19 B0 A 9K T A BF 52
W A7 AE— %€ JR BR 1, o TR A 38 /)N, A7 A — 5 e 4%
P75 5 e A, BT I () 3, 12 ) % HMGBI & 75 fig

§
T 4of
SPERAG T, P=0.001
20 L FTEBRELE: -+ fIKHMGB14
—— EHMGB14
0 ' ' ) )
0 100 200 300 400
BT AT COR)

1 Kaplan — Meier i & 5175
K HMGB1 A4 BFHER

SO 7 3 Wiy S A5 o JIE 0 1) 2R B B, LA A
MEERMMBILE, ZRRERFOANE 1B
(IL-1B)IL-6 fITNF —a 2 5 7.0 I Wl &k
Tk R A Rl B E TS W08 10 T 2E B
B IMIE HMGB1 F+ & , HMGB1 /K F 5.0 Uy B % 1k
475, Liu 21 B8 & BUAE 18 k0 1 2208 S, I
HMGBI /K- 5 3 5 1 1F % 6 BB, B i F+
= ) HMGBI 7K *F- 5 NT - proBNP 5 1E A 3¢, 5 4 1fiL
Sy R OG s R AR AR B R OE W I
HMGBI 7K 3 & F ok R AL SR R FF#  #R
HMGB1 W] fig 5 o 18 .0 7 3508 [ H R R TS 1 — 4>
Sz O R o SR, HMGB1 7 15 I 21 0 77 3% v
UG VR M AN . EARDEE T B A I 2
PO 3 98 S8 3 B9 I HMGB1 ZKSF, 3 HMGBI
IR N} 2 O 1 FE 0 TS AL (e . ARSI R B,
Eatko hEmBED, KEALSARFMHAH
HMGB1 /KV-B1 @ i TAEF A4, dE— B 5 R0, 5
AR NT — proBNP ff il 73 %5 b, HMGB1 7K F X 2
MU 3 v 1) UG FL A S A ) O . 2 R
SEEE RS B RF ST B B 4598 — B, $2 78 HMG-
BI A G A 00 o o) 3 v S5 3 YOI 8 LA A

WF5E N 53 FEXE HMGBL 3 422 .0 77 3 38 1) AL il vh
K, $2E 1 HMGBI 7K S G B AR O IILEF 4 16 A0 ILAIE
K A3, I HLBE o8 O LR B S5 A9 00 IE 2 i 5 BE
HEAF T 6 2 B HMGBL RE 4% 41 ] 1 1 6747 375 5 1 .0
JULAE JE 5 38 A SCHRAR 3 O WUEESE 5 /N B, HMGBI fig
%38 3 TORCT 38 4 98 47 40 B 0 = A0 | s, 3 6 3 ]
fiE = HMGBI 337 .0 J1 B A ML . X 4o
HMGB1 A fig o] LIRS —A~Hl e 2k 07 05 U5 1Y)
[SESE R A

ZE LT AR R BLE St O Il R E
RAENRL S F AR H ) HMGBL K- 8 3 & T

0% % Bk T SR REE R BUR O A X SE AT A
fF Tt — 205,

13

2 7% 3k
Farmakis D, Parissis J, Lekakis J, et al. Acute heart failure: epide-
miology , risk factors, and prevention [ J]. Rev Esp Cardiol : Engl Ed,
2015, 68(3) :245 -248
Peacock WF, Cannon CM, Singer AJ, et al. Considerations for initial
therapy in the treatment of acute heart failure [ J]. Crit Care, 2015,
19:399
Miro O, Llorens P, Martin — Sanchez FJ, et al. Short — term prognos-
tic factors in elderly patients seen in emergency departments for acute
heart failure [ J]. Rev Esp Cardiol, 2009, 62(7) :757 - 764
Goldsmith SR. A new approach to treatment of acute heart failure
[J]. J Cardiol, 2016, 67(5) :395 - 398
Wang L], Lu L, Zhang FR, et al. Increased serum high — mobility
group box — 1 and cleaved receptor for advanced glycation endproducts
levels and decreased endogenous secretory receptor for advanced glyca-
tion endproducts levels in diabetic and non — diabetic patients with
heart failure [J]. Eur J Heart Fail, 2011, 13(4) :440 — 449
Volz HC, Laohachewin D, Schellberg D, et al. HMGBI is an inde-
pendent predictor of death and heart transplantation in heart failure
[J]. Clin Res Cardiol, 2012, 101(6) ;427 —435
Li J, Kokkola R, Tabibzadeh S, et al. Structural basis for the proin-
flammatory cytokine activity of high mobility group box 1 [J]. Mol
Med, 2003, 9(1 -2) :37 -45
Yao HC, Zhao AP, Han QF, et al. Correlation between serum high —
mobility group box — 1 levels and high — sensitivity C — reactive protein
and troponin I in patients with coronary artery disease [ J]. Exp Ther
Med, 2013, 6(1) :121 - 124
Inoue K, Kawahara K, Biswas KK, et al. HMGBI expression by acti-
vated vascular smooth muscle cells in advanced human atherosclerosis
plaques [ J]. Cardiovasc Pathol, 2007, 16(3) :136 — 143
Ding HS, Yang J. High mobility group box — 1 and cardiovascular dis-
eases [ J]. Saudi Med J, 2010, 31(5) :486 —489
Andrassy M, Volz HC, Igwe JC, et al. High — mobility group box — 1
in ischemia — reperfusion injury of the heart [ J]. Circulation, 2008,
117(25) :3216 - 3226
Yao Y, Xu X, Zhang G, et al. Role of HMGBI in doxorubicin - in-
duced myocardial apoptosis and its regulation pathway [ J]. Basic Res
Cardiol, 2012, 107(3) ;267
Rauchhaus M, Dochner W, Francis DP, et al. Plasma cytokine pa-
rameters and mortality in patients with chronic heart failure [ J]. Cir-
culation, 2000, 102(25) :3060 - 3067
Deswal A, Petersen NJ, Feldman AM, et al. Cytokines and cytokine
receptors in advanced heart failure; an analysis of the cytokine data-

base from the Vesnarinone trial ( VEST) [J]. Circulation, 2001,
103(16) :2055 - 2059 (%% 179 W)

- 183 -



B2k 201848 A4 F47 % 8

- e

M) 7, 368 2ok SR 4 21 ZUTE A8 iy IS YR8 7S B L A5 21 R
AL PR B o ARk [ A AR 2 5 5 K S
SRR AR AR T b R0 2 sk o e A e
5B R REE S B B kBE iz 2yt 30 A 7 A
ES VR S B 9 AR A o ASHIE S R A I
AS JBFHEAT T, SR R S R R DA
Xif g ik sebE ) T AR, R BT S , AS + B 4L 8
Ik 5 1B Bl Bk ) 5 DUk S B8R AS X BRAL B 3 R
%5 TR A S A, THS AS + B S s ik 5
JBE 2l ok f e A T ek S B80T T R B B R . A BT
LR 0 2 — A H Ak 22 A 00 PR AR R
Yo B WHREN, RO R2ZMmED RS 2 KR .
Fw LR SRR T R B O R 4k R R T g
PEAR RN L 2 it W 28 W) 0 B G AT EL 4800 AR A 3 IR
S0 WEgE R, A AL PR BB Ik
ORI RE B L B R P B N L B I e AR L Y AR
S L WUE Ak AR R, E
T I A A R PN R TR R I RE AR M RN R
A7 A0 o R T R T T UL A i G A kb S
I35 ves 25 B Re 2 1 S8R T, ol 3l T s e 40 o] 3 B
TR, il AS iFJE

ARBEFEHE— KRB, TG, AS + B0 41 25 3) ik
5B s ik IMT %5 AS X B2 m g A1 , 000 o 2 5047
o TR OO IR 5 TR A & i, TS AS + %
WL Bk 5 B3 bk IMT J5 B B A1 . — 77 1 3% W] 3l
ik e ) B8 1) 0 & A T S A e 25 5y — T T 4R
N QR AT R S e R] T RE ik —
2y JokRE 25 K, A B AT 9T R

ZE B PR B Al A — E B B AS R
B ok S T BE B S sk AR B R BT DL PR BE L TE B
PEAG HL g oA, BT I R 3 o (R AR 5%
BT — 2 1 Jmy B B 8 V5 99 551 6 AR (] ) £ £k
PERE LI 8 bR G E— 2P BE B SR IN A XA T

A T RERATRIL

10

5% 3k

Hansson GK. Inflammation, atherosclerosis, and coronary arterydis-
ease[ J]. N Engl J Med,2005,353(4) :429 - 430
Xk, AL, S WA, 4. B FZ0 A 4 A0 LDLR 7 N
MMP -2 235 F1 8 Bk AE R AL BES T i [T o =0 2 AR J % s
2010,26(4) :676 — 680
Nieuwstadt HA , Fekkes S, Hansen HH, et al. Carotid plaque elastic-
ity estimation using ultrasound elastography, MRI, and inverse
FEA — A numerical feasibility study [ J]. Med Eng Phys, 2015, 37
(8):801 —807
HCBE L SN JKooR RE RE A 5 M o, A e I PR R AR SR A [T b B
14,2015 ,53(17) ;22 - 24
Klatsky AL. Alcohol and cardiovascular diseases: where do we stand
today? [J].J Intern Med, 2015, 278(3) ; 238 —250
Costanzo S, Di Castelnuovo A, Donati MB, et al. Wine, beer or spirit
drinking in relation to fatal and non - fatal cardiovascular events: a
meta — analysis[ J]. Eur J Epidemiol, 2011, 26(11) :833 -850
BN, SR Wb 44 97, 4. # I Z Bt LDLR ~7 7 /N MMP -2
MMP -9 TIMP — 1 TIMP -2 3 1k il 3y Jik 55 # 55 £k B e 14 52 m
L7, o 3h bk 4k 2% 75,2013 ,21(12) ;1069 - 1074
Hatta T, Giambini H, Uehara K, et al. Quantitative assessment of ro-
tator cuffmuscle elasticity ; reliability and feasibility of shear wave elas-
tography[ J]. J Biomech,2015,48(14) ;3853 - 3858
5 WA, PhRT B SR, B0 09 5 3% O (B 2 DR e T e ™ A B R
R [T]. i 2014 ,41(1) 17 - 20
5T, B RE, B AR, 4. B A A Sl 8 B H A B 4k ) S F
FEMEIELT]. P E R G AR ,2012,12(3) 11 -7
Meng L, Liu L, Zhou C, et al. Polyphenols and polypeptides in Chi-
nese rice wine inhibit homocysteine — induced proliferation and migra-
tion of vascular smooth muscle cells[ J]. J Cardiovasc Pharmacol,
2016, 67(6) :482 —490
Meng LP, Zhou CZ, Guo Y, et al. Exploring the active ingredient of
Chinese yellow wine which could inhibit the Hey induced proliferation
and migration of vascular smooth muscle cells [ J]. Zhongguo Ying
Yong Sheng Li Xue Za Zhi, 2015, 31(5) :437 —442

(Y ki H 91 :2017 - 11 - 06)

(&1 H#1:2017 - 11 - 14)

(#% 183 1)

15 Liu T, Zhang DY, Zhou YH, et al. Increased serum HMGBI level
may predict the fatal outcomes in patients with chronic heart failure
[J]. Int ] Cardiol, 2015, 184:318 - 320

16  Ouyang F, Huang H, Zhang M, et al. HMGB1 induces apoptosis and
EMT in association with increased autophagy following H/R injury in
cardiomyocytes [ J]. Int J Mol Med, 2016, 37(3) :679 - 689

17  Kohno T, Anzai T, Naito K, et al. Role of high — mobility group box

1 protein in post — infarction healing process and left ventricular re-

19

modelling [J]. Cardiovasc Res, 2009, 81(3) :565 —573
Zhang L, Liu M, Jiang H, et al. Extracellular high — mobility group
box 1 mediates pressure overload — induced cardiac hypertrophy and
heart failure [J]. J Cell Mol Med, 2016, 20(3) :459 — 470
Foglio E, Puddighinu G, Germani A, et al. HMGBI inhibits apopto-
sis following MI and induces autophagy via mTORC1 inhibition [J]. J
Cell Physiol, 2017, 232(5) ;1135 - 1143
(Y B 391:2017 - 10 - 12)
(f£ 18 H 52017 - 11 —02)

- 179 -



