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W E. Hiy MELNEIRL 2.1 (ethyl pyruvate, EP) X 22405 K BUINT 414 =5 i B R % 8 1 B1 (high mobility group box-1
protein, HMGBI1 ) kKT R S ERi B A5 i sem . 53k SRATK R 30% ket AR T B2 92 45 4 3R &2 4 A 78 I 1k
Wistar K I RENLE 7 RIE 5 ARZGA (0 =18) A (n=30) EP BT (n =30) , A5 AR S5 56 8.24 |
72 /NEFIE R BRI ZH 20 . HMGBI BE[R /28 1 338 49501 SR FH 36 7 5) 3R A T 6% s o7 B B 13 H 28 BN v L B e A A 7 s s i
i S AL Y ( myeloperoxidase, MPO ) Jif PR M~ 43 6B BE L 5 5 1R I HE Je e S/Be T WA il 2 2000 F ek A &%
R SREGAE, ZHANMAZ HMGB1 JEH/ FE PRI TH)E 8 ~72 h BEW M (P <0.05,P <0.01) , [AAfili 1 4?
MPO 757 8 h £ 24 h I F 5 (P <0.01) i EE2E S WLAT 20 20 98 AN A IR0 , I 25 AR, o L 24 h el b e i, 5
ZAA L EP YRy 41 BUITA120 8 ~ 72 h B [A] g HMGBI ik W3 T (P <0.05) , filiZ{ 21 MPO 3% ¥: 17 8 .24 h B[R] 4%
W TRE(P<0.01) ,EPIRYTA 8 ~72 h I SURBIE I E B, 858 HMGBI fENMIHRRERN T2 5T 25
JitT 20 £ A R B0 B R B A, BP 47 T A R R A ZH 20 HMGBI 23k, 354 B T-FR AR i 20 21 MPO 35 M, DA T a4 122 45 3iE
RE I3 sk 45
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Effect of ethyl pyruvate on expression of pulmonary high mobility group box-1 pro-

tein and acute lung injury in rats with delayed resuscitation after burn injury

WANG Yan-bo', YAO Yong-ming’, WANG Qiang, WANG Wen-jiang”, LIU Yu-feng' ('Department of Dermatology, Xijing
Hospital, Fourth Military Medical University, Xi’ an 710032 ; *Burns Institute, First Affiliated Hospital of General Hospital of PLA , Beijing
100037, *Department of General Surgery, Second Affiliated Hospital of General Hospital of PLA | Beijing 100091, China )

Abstract: Objective To investigate the effect of ethyl pyruvate ( EP) on pulmonary high mobility group
box-1 protein (HMGBI1) expression and acute lung injury in rats with delayed resuscitation after burn injury.
Methods Wistar rats were inflicted to 30% full-thickness scald injury followed with delayed resuscitation.
Seventy-eight male rats were randomly divided into sham scald group (n =18), scald group (n =30), and EP
treatment group (n =30), and they were sacrificed at 8, 24, and 72 h after scald injury. Lung tissue samples
were collected to determine HMGB1 mRNA as well as protein expressions, and pulmonary myeloperoxidase
(MPO) activity. HMGB1 mRNA level was semi-quantitatively measured by the reverse transcription polymerase
chain reaction (RT-PCR) taking GAPDH as an internal standard, and protein expression of HMGBI1 was detec-
ted by Western blotting and immunohistochemistry. The pathological changes of lung tissues were observed with
light microscopy after HE staining. Results Compared to sham scald controls, both mRNA and protein ex-
pressions of HMGB1 were significantly enhanced in the lung at 8 to 72 h after scald injury (P <0.05 or 0.01),
meanwhile pulmonary MPO activities were markedly increased at 8 and 24 h after scald (P <0.01). In addi-
tion, many inflammatory cells in pulmonary tissues were observed under light microscope following injury.

Treatment with EP markedly down-regulated pulmonary HMGB1 mRNA and protein expressions at 8 to 72 h
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(P<0.050r0.01), and reduced pulmonary MPO activities at 8 and 24 h following scald injury (P <0.01).
The histological morphology of pulmonary lesions was ameliorated after treatment with EP. Conclusion These

results suggest that HMGB1 might act as a late mediator in the pathogenesis of postburn acute lung injury.

Treatment with EP could obviously inhibit pulmonary HMGB1 expression and reduce MPO activity, thereby pre-

vent the development of acute lung injury induced by major burns with delayed resuscitation.
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JHRBERE Z2 ™ GE 1 R AR A S i R v
PRIV RAE RN, 2 2 % B VI BER 525 B4 (mul-
tiple organ dysfunction syndrome, MODS) ) 5 B B 5L
i, R LR R 2, e A MR e B L G4
>, BT REE F Bl (high mobility group box-1 pro-
tein, HMGB1 ) 75 48 i & AE  Jg it B vh 4 ] H 45 52 3
AT AR S0 38 it B2 A5 9B 38 52 93 KBRS R0 il
ZHZL HMGB 2846 FLA R AT WL, (] i 1o F 7Y I 7R &
Bt Cethyl pyruvate, EP) #E47FH, #8355 Hxuk 22 475 K B
14 HMGBI 35 P/ 26 1 42 5 A0 2 PN 3 00 6 7T i
YEH.

1 WS

1.1 sishih 5EEA 4 &

HEMETE L Wistar KL 78 H (b 4@ R 42 52 56 sh W A
PR IR AL) MRt 230 ~250 g, KREFRE Gi'5, 256 12 h,
R T ST YA VAR5 R R (PR T R W B 55 24 1 il 1l 1)
EHHH, KEEFEEHFRIH)2: HRGW0. 1 ml JLA
TR, Tl I T 35 K A iR B, 2 F (99 £ 0.5) °C ik K
12 s, 38 A 30% A 3% AU 22 405, 5 B0 0 2% LT 40 2 e
(2 /) HiJE 3R 6 h FFURHUIR TEIA YT, BRI I3 B I A S 1A
Ft. BRGETIEK (37 C)F 12 s,
1.2 EP &4 %

EP ¥ a5 4425 7 (130 mmol/L) FHE{F (4 mmol/L) (55
B (27 mmol/L) . & & T (139 mmol/L) ,EP (28 mmol/L),
pH =7.02,
1.3 354

78 Nt FERIE R 3 A ORGHA(n=18),
TERZN)G 8 .24 .72 h I R T, &0 LS 6 H3hd;
@7 (n =30) , ZffifG 2 h 45 THAER 3 ml, {5/ 6 h IEREH
EAAEHERK (40 ml/kg) FURFEIATT ; BEP # (3. 23 mg/ml) A
JF4(n=30), %435 2 h #5F EP 3 ml, fjiJ5 6 h B i A4
PHEEIK (40 ml/kg) HUARTEIAIT . R 2 AT 1i)5 8.24.72 h 434
A 10 Hahyy, T, b EP JGYT41 24 h W55 12 h
JE I P ST EP 3 ml, 72 h SE A5 )5 43 B 12,24 .36 .48 .60 h
JEHE ST EP 3 ml; 24520 24 h WALG5)5 12 h IS EH AT
MAK 3 ml,72 h WL A )5 53 ATE 1224 36 48 .60 h 5 i 14453
BT M 3 ml,
1.4 Aan I AFFa Ty ik

1.4.1 JifiZl4! HMGBl mRNA %Kik SRR R4 BEHE

SR (RT-PCR) il 5 4% 4l fifi 41 21 HMGB1 mRNA &35 /K -, FR
BUITZH 212 100 mg, LS BRI AN — 25 1 P U4 it 5 RNA (3%
[ Promega /A FHANI &) o RT-PCR HARY 345458, L) =8k
1% H- i B LW ( GAPDH) /E N 24T i, R R HMGBI 514 )%
HI (314 F Bty 680 bp) :5'-ATGGGCAAAGGAGATCCTA-3' ( |-
%) ,5’-ATTCATCATCATCTTCT-3' ( Fii%) ' ; GAPDH E| 4 /¥ %)
(4734 A Bty 309 bp) : 5'-TCCCTCAAGATTGTCAGCAA-3' ( |
W), 5'-AGATCCACAACGGATACATT-3" ( F W#). J& I 2% M
50 WA R, @GR DNA 5 wl, 10 x PCR ZE P 5 pl, dNTPs
(2.5 mmol/L)4 pl, 8685F 3 ul, B4 PCO3 1 pl, 5|4 PCO4
1 ul,Tag DNA B45EF0.5 wl, KE L 77K 30.5 pl;50 wl 4k
Z 5 5 At 195 CARPE 10 min;95 °C,30 s;60 C30 s;72 C,
45 ;72 CHEf#H 10 min, 4 CIELE,31 WAEH . P HE =414 2%
S e i L Yk e R A, IS R w0k S5 R Leica Q-550TW &4
SIHTA PR R GE AT AT, B SER 5 N S5 IR R IR L
fEE~ mRNA X Rk &,
1.4.2 Jifiti 4 HMGBI1 & (4 /K F D% H Western blot #
T, YR 2T 24 25 R AE 8 PTG b 5 — it (e bt HMGB1 £ 3 B dit
{4, 22 BD PharMingen 24 ] 7= i) 45 &, 48 5 TS5 00 (R
ALY IC R LR 1eG) SRR, 7EmE = R AL
KA G HEAT &, JE R 4 Leica Q-5501W [E{& 4347 &
B M &S G BB . QI o e 2L Ak 24 0 v A6 I 40
MIPy HMGB1 PR A0 , i 23 A B AT 4 m [R5 SR Y]
J, Bl K AE,3% H, 0,5 S min, pH 6. 0 HJRK IR 52 i i 1
1B52.(95 °C,10 min) , il 1: 100 % B bt HMGBI £ 57 i &
(2 HE BD PharMingen 2\ &) 7= ) 454 ,4 Cid ., PBS whidk)s,
TN EH e 1eG PUR BRI A (b Pl HRP Z Rk (W B b
il aE]) 37 CHEE 30 min, DAB 4, J5 AKS & 4 Je K
B B, OGE IR, WA, H PBS AR — BB xR
(055 5% F HPLAS2000 % Z2 AR (4 KR i R 48 (5 %
SR e R ) o Y € PR A A TR AN 2 . AEAH R
SREETT, LA ( < 400) ZERIR Y] L3RS ASARHHE S
F 300 A2 B PN S B A 0 R Ay R PR R 3, T s - 340
% i {E (mean optical density, MOD) , I 1z 5 FH [ i /b )
BEH, AIN—PU A RIS A,
1.4.3 i 2180t S ALt ( MPO ) 1 P A il
I E
1.4.4 JHLUEEYWEE  FTARAZ 10% PERIR SR
TR E UK A HE Jefa,
1.5 “%itFF&

BIWHER LA x +s IR, R SPSS 12. 0 G pH 4% £ 4
HEAT ¢ KRB AT 2553 W7 o

R A7)
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2.1 Ah4a42 HMGB1 mRNA &5 & ik

MR K BRI 41 2 A7 — 5 1 1) HMGB1 mRNA %355 5
B e, 2 105)5 8 h fifiZl 41 HMGB1 mRNA 33k B B i
B (P <0.05) ,{3)5 24 h HFAFWE(E (P <0.01)  JfH5eL %
72 h(P<0.01); SZGHM L, 45T EP 3877 0] 35 ARG
FEIR K IR KRR 8.24 .72 h ifig 41 HMGB1 mRNA FRiE/KF-(P <
0.05,&1,%1),

1000 bp—
750 bp—

500 bp—
300 bp—

680 bp
<309 bp

150 bp—
50 bp—

M: #%#t; 1: GADPH; 2: 45488 h; 3: 8 h;4: 24 h; 5: 72 h
E1 fiEHEZ%K HMGB1 mRNA Hy5Rik

#1 Z5KRMAS HMGBI mRNA Fik MM (i +5)

41 8 h 24 h 72 h

Tt 0.471 £0.078 0.473 £0.062 0.453 +0.063

it 0.585 +0.0732 0.675 +0. 095" 0.643 +0. 088"
EP Ry 0.506 0. 092¢ 0.522 +0.100° 0.525 +0.056°

a:P<0.05,b:P<0.01, 54845 448 5 b 1) & L4 ;c: P <0.05, 5
4% 2848 5 B 1) & LA

2.2 Ah4a2% HMGBl1 & & kA KT

2.2.1 AR ES A WE 2 K 2 R, SR A
ML, B4 20 HMGBL 25 4 3234 FHE A5 5 W 1 55, EP
IBIT A HMGB1 R F S . LE R R R,
JUE R R B2 HMGBL 25 I 3RA 5 BETE 8 .24 .72 h Bl
Yi2H 3R (P <0.05,P <0.01) ,EP J4¥7 41 HMGB1 % (43
IRBRBETE 8 .72 h W AR T2 A2 (P <0.05)

EP
1 2 3 4 2 3 4

Bracio— [ A O O A B B o0

HMGB1— — i R e e . —30%10°

1:/B45418 h; 2: 8 h;3:24 h;4. 72 h
& 2 Western blot #iffiZE 42 HMGB1 & HRIF%R &

2.2.2  GEHLUE BRI AN HMGBL BRIk 58 5
F1% 3 FL, A A 2H O BRI JIEE 40 i AT — o B HMGBI B3
ik, E RS 8.24 72 h, HEGA BEHIR (P <0.05,P <0.01) ;

EPJBY7J51E 8 .24 h A1 72 h fililE4H g HMGBI 25 [ BH M 2 ik 5
R (P <0.05,P <0.01)

®2 EPXRHARIMAL HMGBl BB RIEKFHIHM (x £5)

205 8 h 24 h 72 h
[EAvE:| 129.7 +6.53 128.3 +£10.58 130.4 +6.86
AT 149.2 +18. 182 166.3 = 18. 84P 157.0 £19. 5"

EP i5Y7 4L 133.7 £13.20° 150.5 +12.40 137.1 +9.95°¢

a:P<0.05,b:P <0.01, 5845 4848 2 B 1] % W% ;c: P <0.05, 5
A% 4848 B B A & PR AR

®3 [ALR HMGBl ERG&BARUEEENNER (3 +5)

215 8h 24 h 72 h
4l 5.98 £0.94 6.01 +0.30 6.03 +0.62
A 8.33 £1.85% 8.56 £2.42P 7.86 +1.67%

EP J&97 41 5.76 =1.091 6.14 £1.93°¢ 6.10 +1.84¢

a:P<0.05,b: P <0.01, 51845 448 5 b 1] & 4k ;c: P <0.05,
d:P<0.01,5 2454048 & 0t 1] & pb 4k
2.3 BR#A 4R MPO &

FREZ G M4 MPO 5 MEAE 8.24 h W 3E i TR A
(P<0.01) b 24 h kW, RO 4. 34 £, 5704
ML, 5T EPJEYTJE Ml 221 MPO 7 M7 8 .24 h B I B#AR
(P<0.05,P<0.01),0L34,

x4 ZIGXBAAR MPO FEMBE(U/g, v +5)

2 ) 8 h 24 h 72 h
gl 1.485 £0.093 1.496 £0.085 1.477 £0.025
R 2.599 £0.652* 6.443 £0.640* 1.586 £0.191

EP Jy74H 2.026 0. 188" 2.280 +0.424°¢ 1.522 £0.056

a; P<0.01, 51845 2848 & Ad ] S b4 ;b P <0.05,¢: P <0.01, %5
P A5 LAR BB 1] B AR

2.4 ML REBEFRE

B AR AL ETE A G5 A S A IE Y, A UL 2H 20 B A 3140 1 A
(B 3A) . #0505 8 b Xym] LAl vt B R0l (R] J5 ) 32 f4) 72 ML A0
B S0 4 U Bt H L, A T 5 K, T A0 R I S i A T
8, AT DA R R JBE A R kb P il AN 5l s B JEOE 1. EP 3397 4R
8 h AR BH S e 4, T L S e A R I A B A, i v B A R
B, Zi)E 24 h G R — 9 K, B M 8
I I P PR OT DL 2658 22 (%) 9 A 400 e 331 it ] Joi B S8 7k i, =B 4
LA DA 105 A L T2 G, P DS ) AR Sy e s S ke 35
FETE 1%, i 20 2908 5 SR | I 1A AN [RIAR B A1 A ke it = i ( 1
3B) ., EPJRYTIEMMZH 2N 24 h A8 B 4%, (H n] UL Jsy ke P 52
JE Ty B 70 I, i R A R 1 JEL | /D4 B g T DA [R) AR b R
JEPERAN K 75 BB i B A A TR i (&) 3C) . #4505 72 h
B 2 P R o T 9 S L 96 s PR AT L R R Y % PR A B R
YiE , 2 A0 AL DR L5 A R T D S, T OO IR 14 S A
JI N i 25 BH S i, il 2 A S AR 55 22 45 24 h T ™8, EP T+
TS L4 72 h A S 3, 7T L sy ek A - v 2 1 i o B
FEL Al BE - v B A RE /DBl AT DA [ Y SR kb Al
AN 37 B BEIE A 7 20 00 A I
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B3 Z{5f524 h FALARS

3 itig

WEAE S 3k I\ Ry, TNF-o AT IL-1 255 350458 240 i [A]
TG R MR K 45 1 98 0 20 55 20 80468 3 1) OGS A
J5T A5 TNF-o F1 IL-1 $550 500 PRI S0 A BRAS 96 B 45
W R B, TNF-o F IL-1 38 % 76 RS L8 &2
2 h B TNF-o F1 TL-1 5 HTHG YT B 7 @ LT
A 3 SR T RB A7 A LS RN TS 5 T Ik
FERE ST W AR B I AR B WFSY ], HMGBI
VER BT M RIE A B2 5 T MeBEIE 19 & i 72
AT RE A R 3 4T By 16 A g Hh U] SE AT A7 %%T+%E
PRS0 NS N V2 40 Bl B R R S T 4 4
HMGBI 25k A, 25 3 (5 7R 2 405 K BRI 41 41 HMGB1
P/ EAFRIAAE 8 h IR &, ALt &K,
24 h BRREETF R BEIERIEE, 72 h 58 & TR
B T RN S RS EOR A R B R R ]
i — 2553 BT AT I, 2403 0 s R i U 240 L 08 i 2 10 R
B MPO 3P (i 35 18 =, o B 2 LA DL il 4 20 R 4T i 1=
T, 1EH A5 R ER ; 341 55 il 20 21 HMGBI (1) 3235 % YT
5,47~ HMGB1 W 682 5 T 45 )5 il 40 21 4 e S
A FE R

EP JEN IR M ERALY) , A SORHIE S H B A 4 4k
VERT, AT/ S0 F 00 77 A=, A 000 17 M AR B
O BRI AR R, EP i Al LAE Y JEREN B A&
SR I, A R S0 0 0 A e A M T B R
1, EP T 90 AT A7 250 b 410 1 N 2R R 5T BB I A
RAW264.7 43— AL 20 A TL-1, B 52 BELWr 75 A= 74—
FALA AR IL-1 mRNA 1% gt #2, RATREAE
WFFEUESE 55 12 h {5 EP A] A3 %R AR ™ H e 7 4
BEFRRRIIET-HRD | [N, EP S fE B F W20
HER A TR R AR S T g

KT 2 T EP X E 5 47 S5 AL R 4R
i SN RIS B 8 3 R R W, AR S5 1Y EP X 2
PR R AT T 10, 4 H X il 40 41 HMGBI1 &3k 7K -

L3052 (HE x400)

RN 0] BERL N . 45 3RAIESE, 45 7 EP JRYT7
B3 T b 2R &2 75 K BRI 2 41 HMGBI (1% 5 A
HE AR, R EP fBE i 40 il ™ 5 72 4 M 5
YR F HMGB1 B4 55 Rk, AMiaks HMGBI fip
B LR AE 1) K 5 K Rt A iff — 25 W ] I,
EP J557 415 Wil 2 29 96 PR 41 i 45 R A5 1 MPO 37
W B 8 B AL, Al ZH U0 A5t B e R 1 4 B i, 4
7~ EP GEAT R0 % ™ F N T o i S0 St il 4 24
11, B 1k e 3 138 2 5 T B0 1 DI Re A, DT a5 2INA
I7 R T 1 B .
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