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Expression of HMGB1 in sepsis myocardial injury and its role

in promoting inflammation
Feng Xuanyun ,Ai Shanmu ,Liu Qiong
(Department of Emergency Medicine & Critical Care Medicine,
The First Affiliated Hospital of Chongqing Medical University)
[ Abstract ] Objective : To explore expression of high mobility group box—1 protein (HMGB1) in sepsis induced myocardial depression
(SIMD) and the role of inhibiting glycyrrhizic(GL) in SIMD. Methods : Mice were divided into normal group,cecal ligation and per—
foration(cecal ligation and puncture , CLP) model group, CLP+PBS control group and CLP+GL group,each group were randomly as—
signed to 5 male C57BL/6 mice. Expressions of HMGB1 ELISA in serum,heart homogenate, RT-PCR of HMGBI1 in myocardial tissue
of mice were detected by quantitative analysis of changes the factor level in peripheral blood of tumor necrosis factor—o.(TNF—a) ,in-
terleukin-1p (IL-18) ,11.-6,IL-10 and IL-33 cells were detected by GL CLP mice after intervention. Results ; CLP induced mouse
model of SIMD. HMGB1 and myocardial damage marker expression in ¢Tn I was obviously higher than that of normal control group
(P<0.05). SIMD mice model of GL after treatment, TNF-a, IL-18,IL~6,1L.-10,IL-33 cytokines, myocardial damage marker ¢Tnl
expression was significantly lower than that of control group and the model group(P<0.01). Conclusion :Inhibiting HMGB1 can reduce

the level of inflammatory factors in the body, control the uncontrolled inflammatory effect of sepsis,and reduce the myocardial damage

in sepsis.

[Key words Jhigh mobility group box protein Bl ;sepsis myocardial damage ;inflammatory cytokines

M FRIE (sepsis) R ARG R K 2 F R mER
JiE W 4E B 1E (systemic inflammatory response syn—
drome, SIRS) , BHEBERR ST RS
N KA R A BN, B B BEAE A2 HL iR 12
R, W RHEH B ERHEE
P | 22 B RAE M ZR BN S5 22107 TP, BRERAE Bk
B R B 248 B T RE RS LR B 1F (multiple
organ dysfunction syndrome, MODS )& i B AN — 5
51 g5 B A= BE R i RO 1B B AL B S 7R, A TR 2
Pk 4 B RN N RSB I AR, ER
2 EIEREIE , BRI R A AR R, K
ZEA TR TEE MODS RZ, V497 EEIREHR KA R
M, T B AE O UL FE (sepsis induced myocardial
depression , SIMD ) /214 & A e 4 B+ 5 | 2 00 i 5
5B, FE R PR b & A= FR W] 3K 60% , & R BUK
FAERFE LT ERE Y, O B AR
ZRMSE, K28 B E S HFIERILE
THEEYIMR, AWRRVIMEESEA SIMD B&
HIRFER BEI NN (70%~90%) , A A SIMD &
FHHIRFERLA N 209, FLBFST SIMD AR EEHLH]
HEERE, WEREE O NIRRT R 7
—ERRE b R RIER,

BB EEEE Bl (high mobility group box—1

protein, HMGBO)/E AR BERTHERT Z 4140 T
Y 20 FR A 40 LA RN 40 B B e, 1999 4F Wang
SMEWHGE T HMGB1 V& 5 B WEFE (Y iR A 48 AF
B2 5 REEE R AR R, BN R BT Y
EERRENF, AR HMGBL 25 7 JiiE
J TR I 4% Th BE 4 01, AR 4 TR B E O VIR B
BRI B RNA R A MR TR IRIE , 4 308
HMGB1 FERREEAE LU & 9 RIVE N R85

1 HRMAE

1.1 S EAsa

C57BL/6 Bt /MR (8~12 JE)) W A E IR IE R K 2E LI 3h
Yrehts o INRBERRETREERIER L (22 £ 2) C.30%~40% 8118
BEAN 12 h UG R, B FUK B iR, FrA Bt
RERHZIHN PP ENEXRERN KEFERZER SN
IR B/ NR A R IEH 4 (CLP #ERI4H  CLP+PBS %t B4 LA
K CLP+GL S804 , 41 R AC 5 R CSTBL/6 HEME /N,
1.2 M3 E M43 F 3L (cecal ligation and puncture, CLP) />
RAEH

/NS R SR B SBE (3.5% ) HEA T RRBE IR BRI SR I B
¥ /NREE T —/DAMR b AT I 5, BUE i
02 1.5 cm, BEVIFFHEABE, SRR ER, 4HLEH
UrEgam 172 KB, 18G 4TSk Ae G L b SV B R YA B o 1)
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FEER 1 R, WERILEH B NEY—/NE, Rk
I A B R A K . I AR EATI
BERATFHEE , KERKER G, LHEE, £HE.,
13 ®aRBZACEIRZERBTHNE aXNEEE ]
(cTnl )#aE

138 Je O BEAT 3 Wi p HMGB1 (35 R&D 2> A% (i
3% P R YR FE R F—a (tumor necrosis factor—o, TNF-a) , 54}
£ (interleukin, IL) 18 . IL-6 .IL-10 . IL-33 .¢Tn | (*E ¥l
)R A ELISA XX & T EBIE.,
14 @Azpm v

HORALEET 4% F BB 24 h, REHKA S
HBIE 4 pm FAE-FLORE, 7L TWEO AL R
AR, HREEC LA LR R B B | R R A 2 R B AR O
B RE
1.5 RT-PCR

TRIzol IR0 ( K& Takara 23 8] , U REAR & (&
TakaraZy B ),cDNA 58 1 4 SRR & K PCR ¥ XK &
(KI%E Takara A7), 5| ¥R EFFE it GenBank 315, 5|
YIFFF)i 3t B Takara 2 5 & 8L, 51975 : GAPDH(_F##5]
¥ . 5-TTCACCACCATGGAGAAGGC-3" , F #3147 :5-GGC~
ATGGACTGTGGTCATGA-3"), HMGB1( %3 (4.5’ -TGGC~
AAAGGCTGACAAGGCTC-3", F#51# .5° ~-GGATGCTCG -
CCTTTGATTTTGG-3"),
1.6 HMGBI 4% 4| #]

TEXSEBERT 1 h, 3% 08 0.5 mL A= BER/K AR 10 mg B
B2 (glycyrrhizin, GL) 57 &-F LA/ BUE I A 2 55 HMGB1 3
7, Xof B4 T LA TR 36 300 B 4y A B R /K 04T I B TR 5, 4031 B
6.12.24 h /NRULTE TR A T2 B 5347,
1.7 #3EH5H

SR FH SPSS 19.0 ZEit &k ar i , SLIBEE LIS + A
% (x + 5)FR , HMGB1 (SN ML CEAT 3R W LA B L LA 41 |
SMEI ¢Tn [ 78 TE 3 FEEEL/IS BR A 09 8008 bb 8RR 2 37
A KA, HASIRRAREEERTNE r 204,
4 [a] R R EL AR S A LSD—t 35, IR/ M 0=0.05,

2.1 HMGBI f&E% 404 BAER LA b Bl do. oS R4 Rk oo
PLLBL P o R ik
3% F ELISA J7 4 00 1E % A 24 h CLP #&L/) lHMGB1

(SN O BEST 3 M) LSBT ¢Tn [ 895835, RT-PCR 46
IEHF 24 h BHEUN RO EH S HMGB1 35 , 8 R #% 1,
HERGHE  ZRERITER L(P<0.05),
22 # % HMGB1 EA X @B -F £ CLP #£& 4 CLP+GL
F 48 A & CLP+PBS st M 4a ¢ R ik

ik HMGB1 /5 BUMBANE ML, SR F ELISA J7 ikl
H TNF-a, IL-1B.1L—6 . IL~10.T1.-33 {33k, & 2 03 2,
TNF-a B F 7 6,12.24 h &0 s 4 CLP MAAF T
CLP+GL T #i4H (1,=2.88.3.02.2.76, P=0.041.0.039.0.043)
T CLP &5 RIZHF1 CLP+PBS Xt B4 T B 25 B (1,=0.29.,0.38
0.13,P=0.79.0.720.0.903) , CLP+PBS X{ B4 & T CLP+GL T
FRLH (£,=2.98.2.92.3.18, P=0.037.0.043.0.033) ; IL-1B B F7E
6.12 h B [H] S 5 CLP # A4 & F CLP+GL FH4H (2,=3.07.
3.02,P=0.037,0.039), Tfii CLP #£%45 f1 CLP+PBS XfHB4H JCHH
B2 5 (,=0.57.0.47, P=0.599.0.661) ,CLP+PBS X FRLAE T
CLP+GL T4 (1,=3.74.4.73, P=0.020.0.009) , 7E 24 h K} [A]
BEEHZRERMTETHE L ;IL-6 HF7E 12 h B g5
CLP #ERI4H & F CLP+GL T B4 (1,=4.77,P=0.008) , T CLP
HEHUZH A CLP+PBS X HE4H T HA 8 25 5% (4,=0.13, P=0.899),
CLP+PBS Xt HB#4H B T CLP+GL T4 (1,=4.95,P=0.007) , &
6.24 h B E S HZ EE R IR ITE IL-10 BF7F
6 h F CLP &4 5 F CLP+GL T4 (1,=4.78 , P=0.008),
i CLP A% #14H F1 CLP+PBS X B #H ToHH & 25 7 (,=2.49, P=
0.695) , CLP+PBS X B84l % F CLP+GL T HiH (1,=4.91, P=
0.008) ,7E 12,24 h B8] s 4R Z (A1 2 R TH T E X 1L-33
HF7E 6.12 h AL S Z MR L TE X, 7E 24 h
CLPHEBIA R T CLP+GL T H 4 (1,=3.64,P=0.022), T CLP
HERIZH AN CLP+PBS X} HRZH o .25 5% (4,=1.69, P=0.166)
CLP+PBS X B4 F CLP+GL T4 (1,=3.77,P=0.019) . i
b /s RO R i AH S 40 i B T 7 3 AR B RY 2 [A) O 538 L 3
RTELST HMGB1 ##17 GL 5/ BRI & fh & 40 E
FHIFRIRK T B
2.3 49#%] HMGBI & S LR EARie4) cTn ] AR 4R

M HMGB1 J5 B/ BUAM A IR AT ELISA #3045
FEATCH cTo [, cTn [ ZHAZRASEERVBERITEER
X (P<0.05), .3 3, #£ 6,12.24 h % AT {E A CLP LA
B8 F CLP+GL T Wi (£,=5.98.4.15 ,4.46, P=0.003.0.014,,

£ 1 ERNEF CLP HEUNMNRSME 0B 513 A R O AE LR TR HVGB1 BRI

Tab.1 Expression of HMGB1 in peripheral blood, heart homogenate and myocardium of normal and CLP model mice
A FhA M LRSI LIS (PCR-HMGB1 ) SHA ML ( Tl )
E#4 (n=5) 455.85 £ 102.15 373.19 + 115.12 0.90 + 0.39 5098+ 7.24
CLP BRI (n=5) 1054.81 +96.98 1 126.81 + 253.66 2.84+0.21 198.93 £ 12.51
t{H 9.51 6.05 9.88 22.88
P{E 0.00 0.00 0.00 0.00
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0.011), T CLP #2451 CLP+PBS Xf B4 TLHE B 2 B (1= 24 REARSIEBAHELEH TR
0.46.0.21.0.67,P=0.670.0.847.0.542) ,CLP+PBS X H& 4 & FE45F HMGB1 33 H BB BT A H RS 4 B BUS- 4
FCLP+GL F Hi 4 (1,=4.32.4.96.3.52, P=0.012.0.007 . DIELEIT AR ARG 7206 TR L IHSUR B
0.024) , &Eid/MELG IR FEFRICY cTn 1 78 3 R Z (] #Y (1), BREO I EAESMTR, O ALGH VA % KB
PR LA, R TEA T HMGB1 317 GL 5/ Bk .ol RFE, [ 5 7K B LA B 0 B2 400 L | 24 400 i 32 i R B R T R 0
BESRCY cTn | BZFEKFH B, MR =g,

F2 HIE HMGB1 B/MRIMNA I P BIEX AR E FHORE
Tab.2 Inhibitory effect of HMGB1 on the expression of cytokines in peripheral blood of mice

a5 6h 12h 4 24h
CLPEERNEE (n=5) 102.11 +8.70 127.14 + 10.23 146.93 +9.59
TNF- & CLP+PBS X} 184 (n=5) 103.63 £ 4.51 128.72 £ 12.27 147.67 + 5.41
CLP+GL FHi4 (n=5) 7429 +24.35 80.55 +25.18 112.53 £25.15
SEEER 26.300,0.000
BEEWER(F,P) Bt R H & 26.100,0.000
B Al x 43-4H R # 0.600,0.671
CLPHEEILH (n=5) 4.76 £ 0.78 293+0.72 0.79 +0.12
IL-18 CLP+PBS X} 84H (n=5) 4651048 3.18 £ 0.86 0.78 £+ 0.14
CLP+GL FHI4 (n=5) 3.43 +0.49 1.76 £ 0.71 0.73£0.12
SHEE 12.000,0.000
BEEMEEI(F,P) Bl R & 143.600,0.000
BHA] x M EER 2.600,0.054
CLPEERYZE (n=5) 7291 £ 12.99 131.14 + 17.83 114.97 £+ 12.76
IL-6 CLP+PBS X} H84H (n=5) 73.51 £ 15.98 131.58 £ 13.21 115.68 + 15.62
CLP+GL FH4 (n=5) 68.91 +17.33 81.14 + 13.68 92.93 +17.93
SEEE 13.900,0.000
EENEE (F,P) BHE A& 33.600,0.000
BfE] x A A E 3.800,0.012
CLPEIRYLE (n=5) 277.85 + 44.39 3437 +7.59 24.14 + 7.80
IL-10 CLP+PBS X} {4 (n=5) 266.18 + 41.01 37.29 +7.79 26.45 £ 11.65
CLP+GL FHi4 (n=5) 188.11 £41.01 25.16 +7.79 11.80 + 11.65
SHENE 10.400,0.000
BEEWEBET(F,P) B B R & 377.500,0.000
B 1] x AR E 4.700,0.004
CLPHERY4H (n=5) 62.51 £ 14.02 7134 + 16.46 7734 £ 16.46
1L-33 CLP+PBS XfHB4H (n=5) 60.63 +20.44 7534 + 11.85 7534 +11.85
CLP+GL T (n=5) 58.63 £ 13.36 63.94 £9.43 63.94 +9.43
STERE 5.100,0.012
BEHEWEE (F,P) R RETlES 22.400,0.000
B x S E 1.800,0.160

F3 HE HMGB1 BARCURELRIZHY cTnl BFiL
Tab.3 Inhibition of HMGB1-induced myocardial damage marker cTnl expression in mice

A5 6h 12h 24h
CLPRERIZ (n=5) 150.51 £9.92 163.14 £ 11.16 198.93 £ 12.51
CLP+PBS £ (n=5) 146.51 +20.37 161.14 + 22.57 194.92 +15.82
CLP+GL#H (n=5) 92.51 + 19.44 115.14 + 18.29 134.93 + 25.96
SHARE 46.400,0.000
EEWREI(F,P) At E) B 2 25.400,0.000

BsE] x A& 0.300,0.897
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D. CLP+GL THitH

1 DALELR HE B4 R40x)
Fig.1 HE staining of cardiac muscle tissue(40 x )

3 3 i

e BEAE SR I PR _E— B R RISE TR AR
Wi, B A I LA E T RERERT , 5 S HE ge i ik
FHE S IO NI FE LR 60%, 76 3Rl 6370
I e RS BB WG SE R A 70%~80% , KA I LTI BE
WG H LR 2098, — TR HT Meta M HTAfF 5%
R, TE 636 ZIKTFIE B AT, A 48% M B E G IF
A O ALEF TR RERERS I B 5 FET- R AUEAM R, T 7E
581 &Mk RE T, AT 30% M EHE &AL
WAE T RERERS B ST R A HE XK, AT I
e 255 O LS BB 18 5 S B0 0 I &F 5K ) RE RS2
SIMD BFFET- I EE A, SIMD IR FZRHA
Skt WL F1 T W 200 25 56 1 4 BB AR L A1 A If
Yk AT RO E KA AR L
52 BB s MR AE O LR 3 A — AL AL
OAVBET: S TRARE LR B EMAT)EE
SRR RIE T EEAEA, BN B oL
0 PR 7 e B A K v 1 PR S 00 LA R Y
BREERNZE 4 TNF-o IL-1B 1 IL-6 %, TNF-a
J2 e B RE B4 S 200 I U 4 2 RE RS 1 £ E R AE
HF, HFEEHHRES—ANLEE ™ E,—
FALEIR S, SECOAIRH]IL-18 W2 M B W
o1 i 2 22 T 200 4 L 22 TNF—o 3038075 72 A 140 UL
MHEEF, 5 TNF-o A HFEER, 7T LA N S
4 i Bl F-7E SIMD P& 1EE EE/ER, BT
2 P 4 i R - ] 9V F AL °T BB R ZR VA YT SIMD

I 7 18]

HMGB1 B2 — KA B S HHHKST FREE
M, KA F4EH44E DNA 458X (A &M B &) A
—AMAYERY C AR 5GO, HIFR R B &EHIHY 40 1
Jik Bt BB S TNF-a Fl IL-6 7= 4E | J& HMGB1 k%
PR RAE R X 0, HMGBL JLFAE TRTA
WL PR g b, Sz 40 Tk AL i
fili 0 AL, IEH BT ,HMGB1 4
—F DNA 5 A& A, BEE T EEE R e 54
DNA 454 435 HZBEL5 1 ; REVA T M R R =2 1k
HTEPE , M B9 HMGB1 X 40 i sl A R B 1E A
TEE B PR 32 RE ST o 2OE B0
DU, B I 4T i A5 % 400 8 ST T 2 SRR
HMGB1 , i HAE AR 4 40 B 1 I8 3h B30 S E S 2
R4 B ETFSEIERE , HMGB1 F 258 i SR st 4
i () g Sh R | B B WS A R G Y E S REUX 2
PR AR B B St , Rk i 5 Mg e AR
BIE ), ShSseiE e, /N BRAEE 2 Bt N #
Z 0 EBORFET , HMGB1 376/ BULiE A 5
BRIk AR X TR R AE A T &, HMGB1 B
A R ] | G R )4 SR R, X LR R AE
N B A R DL R A S B AR AE A, BT
HMGB1 W] BE RN R ERAE IR T RO BT HE ST, FEARSE
BT, & B CLP R 45 F HMGBI $iik /5,
/N BRI 4% Fh A SE AR M BE A LB T R, LG L
4 2R R AR PR AT A BT AR, N
HMGBI1 f] B84 416 R IG YT ME B e B HOT R AE SR {1t
B P FEL 8 AR R RS L YR T I ) T

e AT, HMGBI & &3 o & &3k, IHE R
WA RIER T3 54 5 RAER DL, BiE RAEHRIK T
o7 B TN T O U [ R A2 B 45 P A i IR F A DL
W B TSR EE RN, SR RIERT
AEFRT] RESAE O LA A 4 - BUR R O DI BB
RERGUS, A HRIETE AR 2 HERREEE A 1S RO AL
YHME T TLRA BUBEIEBEALES 3 1AE v (7 S5 T8
F&43 30 HMGB1 , 76 R EEAE A 8] , 32458 1.0 JUL4H A T
REHY B — S RE AR A P A G 15 5 HMGB, %
3243 B 75 A A 4B L0 LAE iR R T RAGE
TLR4 3244 , T FAAR O UL 48 70710, SR BIFSE 3
HMGB1 iS4 4 B T /- Wb a9 /E AR R AR B b 4K
#i RAGE, 7E RAGE Z£[H BB /NGl CLP RS A
B F 23k 1 B T M, 76 R — R s i RAGE
FIHLAN 520855 T HMGB1 b0 LER i 9 i AL
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FIER2, BT BT KR, {5 A TLR4 1 fn$i
RFEEEfE 52 HMGB1 AE B RO IR BN 985
BEATHBAYE, UL HMGBL Al SR FRE
3454 RAGE M1 TLR4 45X L4057 4
MATER®ED Bng BBEH—EF5HMGB1 5k
BRAE O R AL, BN SR T IR S B
BMEAE O IIEE , N — e B E R R AERALE

A0 T R A E L LSS R
AL HMGB1 XS BHE AR, st
FHUNTIE BRI, ELH T HMGB1 #4175 4
KAER Tk B B FEAK, JLBH HMGB1 ZE/NER Y
FREIE- O EF h AEEEEEA B3R K
5 S E R R RA —E W2, B kot
TG ERER AR B SHEERE LD
REFRAR B AH 1, FEBU T3R8 A I PRI FH 454t
HIZ5%) , R AT BEREIRMEEAE O IR E BB HIRFEER

2 % x o
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