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HZE . B Kt mmes C6s (EP) sHIkEFE &M (ALL) X R 694 A & 37T 48 69 4F A Auhl .
Tk R B RS A SD KR 40 2 KR LA F R ko A 2 R4 AR5 R4 AL 2042 EP 20, £-20 10 R,
ALL 2847 EP AR A B 45U F 3L R K R AR AER, BRFRAMREBBDEN, FMIEILFIL. EP ARG
MR EST EP %k (40 mg/kg, FIFE 6 h), *ME4, BF Ralfe AL 4&1}135&51%‘%? FIEBRMALR (1AFE 6 h ).
BEA G A 24 h G kR 25 KR BRTE S TR R R B A M AR 2B AR 4 R P H A Rk & 9 B1 (HMGB1 ),
Toll # %% 4 (TLR4) ZAHEF kB (NF-k B) #9fik ; i HMALRE T E ; HE 4 &5 4L T WML
PRI M T, R ALI 4., EP 28 HMGB1. TLR4 & NF-«k B K-F& THF K4 (P<0.05), HEP#4
AR T IR ALT 4 (P <0.05) ; 3T B2 585 K2 HMGB1, TLR4 & NF—k B K-FriR, £F L4t 5 &L
(P>0.05), ALL4A, EP MM LR T EFH THEF KA (P <0.05), HEP AT ALI 4 (P <0.05); 3R
MERFRAMLALRTFEIILE, ZFALETFEL (P>0.05), sRAFBRT RUAMMREN TE, e
[ Fs KA. KE 3 AL ZBAN O M AR = &, R [ s, MR M 245 d . b XK KEminizia ;
EP e M T4, 5 ALL 4048k, R Rt b fe & K F Bz i s R Bl #2 . 4518 EP Thkidid
) HMGB1/TLR4/NF— k BAZ 5 383, iR IR A 2L LR K92 BB , &Pl A3 4 A2 AT ST IR 8. ALL R AR VR A o

KEER MR ; AW BB EAREEG Bl B ESEEREORE
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Effect of ethyl pyruvate on acute lung injury induced by sepsis

Na Xie, Xing-hua Lii, Cheng Yu, Cui-min Gao, Yu-qing Ma
(Department of Anesthesiology, the First Hospital of Lanzhou University,
Lanzhou, Gansu 730000, China)

Abstract: Objective To explore the protective effect of ethyl pyruvate on acute lung injury induced by
sepsis and its possible mechanism. Methods Forty healthy adult male Sprague—Dawley rats were randomized
into 4 groups (n =10 each) using a random number table: normal control group (Normal group) , sham operation
group (Sham group), sepsis lung injury group (ALI group) and ethyl pyruvate intervention group (EP group). A rat
model of sepsis was prepared by cecal ligation and puncture. In Sham group, the cecum was only flipped but not
ligationed and punctured. In EP group, ethyl pyruvate solution (40 mg/kg, every 6 h) was injected intraperitoneally
after operation. In Normal, Sham and ALI groups were injected intraperitoneally with the same volume of lactated
Ringer’s solution (every 6 h). The rats were killed 24 hours after model establishment. The expression levels of
HMGBI1, TLR4 and NF-«B in lung homogenate were detected by ELISA. The wet and dry lung weight ratio (W/D)
of lung tissue was calculated, and after hematoxylin-eosin staining, pulmonary pathological changes were observed

by light microscope. Results The expressions of HMGB1, TLR4, NF-kB in the lung tissue homogenate and lung
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tissue W/D were significantly different among groups (P < 0.05); compared with sham group, the expressions of
HMGBI1, TLR4, NF-kB and lung tissue W/D in ALI group were increased (P < 0.05); compared with sham group,
the expressions of HMGBI1, TLR4 , NF-kB and lung tissue W/D in EP group were increased (P < 0.05); compared
with ALI group, the expressions of HMGB1, TLR4, NF-xB and lung tissue W/D in EP group were decreased
(P < 0.05). There were no significant difference in each detection index between normal and sham groups (P > 0.05).
Under light microscope, the structure of lung tissue was intact in normal and sham groups, there was no edema and
inflammation in alveolar septum; in ALI group, the alveolar structure was severely damaged, the alveolar septum was
widened, and exudation, hemorrhage and massive inflammatory cell infiltration could be observed in the pulmonary
interstitial; compared with ALI group, the alveolar structure of EP group was relatively intact, the alveolar exudation,
hemorrhage and inflammatory cell infiltration were significantly alleviated. Conclusions Ethyl pyruvate may reduce
the inflammatory response and improve the degree of lung injury by inhibiting the activation of HMGB1/TLR4/NF-
kB signaling pathway, thereby providing significant protection against acute lung injury induced by sepsis.
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REEAE S BAE B2 PR LR G R —, TP E i
BAE R E WP R Z AT 0. Wl AR 2 R RE AE I
oy Z A RRL AR S, TERGFE LU I] I 2 R 4
(acute lung injury, ALL), TSI RS YIRERERS, X
Je FEUREEAE B EFE T BRI " AR AT
K, EiEBEEEE Bl Chigh modility group box 1,
HMGB1 ) J&—Fim BERAF RAZ AR 1, HAR I 0 R AE
P FAENRRESE T S AR Y. INER 18 (ethyl
pyruvate, EP ) JE—FA 2004 HMGB1 il HA BT
RMGREPTHON Y ARV, EP RERREEIE
JHeBERE R B B SE 3 HA RLGE SRR IR R | kT
PO LR AEBR R RAEIR , HA—E a8 B IR 1
FHE AH EP X RREEAE ALL 285 A R4V T AL AT fig
LT 1 AT o A SR R I A5 L 2 FLI A2 1 R R
JFRAEREAL R EP XTHEREAE ALL BGORIVERT, I
ST T RERAE AL

1 #MBERE

LI Eh ARk 5

T T (B AR M SD AL 40 B, 6 ~ 8 S
W, PREE 200 ~ 240 g, FH 22N KA IR 2 B sh ) 5256 Hh
DA, EP(ZEE Sigma A H], 5 : 47808 ), ik
RIPA 24 (L RERAEYRHEARA R, /5 .
R0010), HMGBI1. Toll #5214 4 (TLR4 ). ¥
T k BONF-« B), I 0 fHae: (ELISA ) 125
& (R AEYRHCABRA R ).
1.2 RENEH

H 40 H SD K ERCR FH B MLEL 7335 43y Xof AL
TR ALTAUR EP 4, £41 10 2. ALI41f1 EP

1.1

IR B 2L LIRS R R BEREA AL ™ . K RUPR
Ja, HERS S 10% KA FAEE (0.3 ml/100 g ) JREFS [
SE, WWIEIEPLM 1.5 em RYIOREF W, 7FRHR
HHEBARWmAESILESL, 118 G #k7E B sl
XPEE 2, I EWT, R EREA SR, &2
HEAIEREYIO . BT ARENEN G W, ARESEFLERAL
EP HAEARJG 6. 12 & 18 h &5 40 me/kg EP, X}
HEZH . T AR LA ALL 4175 LA AR [R] e8] 25088 e 7
S FLIRMAR I . EP IIRIECHI 775 « EP i3]
FLERRAARME T, TR 3.26 o/L TR, 4°CUKERTRAT
#H.

1.3 WRARESNEIER

1310 ARAOE BRI 24 h RO NER ARSER
B, VM E R B T M, AR RN, BB A
TJCrETe PBS IR PER M MY ML , WM 2 R4S

132 HMGBI1., TLR4 A NF—k B K-F BIHGER
LM FRE S, % 1 g HEUIMA 9 ml PBS Y HLBilfic
B, R A 20 mg 22U A 150 ~ 200 1 RIPA
SR HLPIRC S, 7EVK AT AR 45 1 10% fiti2l
U513 4°C, 4 000 t/min B0 20 min, WHEIEW,
-80 C & 7. ELISA i 7 & & W filfi 41 41 2] 2%
HMGBI., TLR4 % NF-« B /K.

133 ArzazieF e B B, FHUEAR i
HARMA IR, IR B S R 5 F iz
U 80 CHREF 145 48 h G L ki i B o 3,
FHEAGHLR T EH

1.3.4 MAZRRELEMIE  BAHH, BT 10%
HES R, WA U1 R HE Yea, st
R Al U LS R AR A
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1.4 %HitEAEE £1 HHAKRHMGB1. TLR4 B NF-«k B KL%

Bl MR F SPSS 22.0 Geit it Rk
WE = b2 (xxs) R, HWRHIDT 250007, i —
P L SNK—q 75, P <0.05 N ERE G it

2 #R
21 £AKXRHMGB1. TLR4 & NF-« B 7k F
PE

% #H K Bl HMGB1., TLR4 & NF-«k B /K *F [t
B, M, ZRAGITEEE L (P<0.05), AL
4. EP HBMF AR (P<0.05), EP 45 AL 41
i (P <0.05) ; % HEZH 5T R4 HMGBL., TLR4 }
NF-k B K L0AS, 25 TgitE X (P>0.05), U
%1,
22 FBAKBIMALETELL

Xt PR ZH . B TR, ALLZH K EP 2H K BUIi4H
4L T 4 Rk (4.67+0.15), (4.79+0.13),
(5.40+0.16) F1 (5.08+0.08), &0, BRA
GiiteE L (F=32.269, P=0.000), ALIZl. EP 204

pe
Ll

T EEARA

& 1

11t
AHFSE 2 B8 RITTIRSCH 25 " 98 r iR & W
AL AL E IR B RIE R, 2550, ALL 4
K 24 h ZbSESS, FTIFIE A SRR K, 31
WERSANE ™, MiE Y ik, EMaHB R R,
FLEIRBE 5 Mgl SO R TR i 45 P e R, i
(PR 5, i IED S8 L M IR0 R e SE A0 IR
PR K BUMGEEAE ALL ABE R4 ol

HMGB1 B E S & 3 BUMRFEAE FE T 1 5B 248 i [
T, AR A& BRI AR H AR G, X
iR K J 5 Tils YA 2L Y. TLR4 J& HMGBI
BB Z R, AR MRFEIE A S0 RN G . s

(n =10, ng/ml, X+s)

Xt HRAL 66.96 = 3.75 13.87 + 1.44 0.89 = 0.07
fFARA 70.30 = 4.29 14.96 + 1.39 0.92 £0.08
ALL 40 11833+558"  5020+264"  1.49:0.13"
EP 4] 96.41+4.14"  2556+272""  130£0.05"
FAH 313.048 680.933 140.251
P 0.000 0.000 0.000

W OSHBFARANLE, P<0.05; @5 ALLAE:, P<0.05,

RTFARAE (P<0.05), EP 4148 ALI 411 (P <0.05) ;
R ST ARAMAHLR T H b b, 251501
22 L (P>0.05 ).
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Xof RE A FUB T AR S M e 8, it ] B G
IR RAE 5 ALL 2Bl 25 KA e R 7™ 2, il gl [va] B 34 5
J ] B8 L R IR B 0 A1 IR 1 5 EP 41w i
SitEoEEE, 5 ALLAUMLL, R FTsE . i A s
i A AR AR . ULIE 1.

BHEXRMARBEI A

(HE Z¢0)

AR R EEEAER Y WRERAERT, IR E
TR Z R A B A, DL RIRAE .
Vi 2 FE sh sk g sh 43 HMGB1, B s 4 i oM )
HMGBI 5 H N PEBCIA TLR4 454, #0% MyD88 4
PR IR NF-k B Gk, 1% T i RAE N TR &=
BRI, (P R A M2 A0y, BRI 0 i A 25 4
Mg ", AWFSE ALL 41 K B HMGB1, TLR4 J%
NF-« B K F-TFhim, (R ES i 2H 2056 B R o s il ol 45
PPN, I BB L i, Ko R R
il ZH 2t ZH 4000 12 e, K MomE . DL 2

FH, MZHZ b HMGB1, TLR4 K& NF-« B 7K 5 fiti
HAGER B . IDIRERSAH DO A, R
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JEEEAE TS0 ALL 5 HMGB1/TLRA/NF- k B {5538 i
YIRS

EP Je—MEETER . RIRMER A N AR s 1,
Ve N BRI A Z B T sl scss . AR 3h
P sc g ANESE, EP A LUE 40 d) HMGB1/TLR4 {5
I PR AT, AR N T BRI, TR AR iE
RAESL . RO CLBR M AERE A 7, PR AP &S
IRe " A EP M —FA AL HMGBI IR, 2
75 38 5t 4 ) HMGB1/TLR4/NF- k B {5 53l [H ok & 4%
XMEEEAE ALL ORIV, A A o8 = W B, A
WSS, 4T EP BEATTTUR, KEUTZ41Z1503¢
Hi HMGB1. TLR4 2 NF-« B 7KF-45 ALLZIREAE, Ut
B HMGB1/TLR4/NF- k B {5 5 38 i g 4m i, - [5] i fii
ML DI REREAG 283, R W1 EP 0] DLt Ik P A
ALL, AR FIALH AT e i 4 ) HMGB1/TLR4/
NF-« B {553, D8 JAE N TR, Itz 258
ESCINE, MR IRTEAE ALL AR RAP VR

Zi L BTk, B EEAE BT 2 ALL 5 HMGBI/TLR4/
NF-« B {553 % A0l 4y, EP TG, 7]l
HALERG I REA G, AT DL AT fE 2 1 40 il
HMGBI/TLRA4/NF- « B 5 538 %, W8i/b 585 1R,
VA T ZH A A S, TR RFEAE. ALL AR LA 1
A RYGY P RRAE ALL SR A BEAR A .
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