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HE.HE BRI AR IR R K RS LR 09 1E A . 7k 78 RIFFA SD K R MY H B
28 (Norm 48) fRF R4L(Sham 41) kA2 20 (CLP 41 ), /) il 4Rk 45404 77 28 (EDL 48) (3 mg/kg, # k2 41)
B R A FARE 35477 4(ED2 48)(6 mo/kg, #ARiES ). B ML F ILE R EIRFEAER  EDL A% ED2 4
BFAREFEL T . H A TFAE 3.6 & 12 h #m &b cTnl F= L OH- ., & =B (MDA) . # A ALH L 4L
#(SOD) 3t BF(TNF- o ) E G @f-% 18 (IL-1B )R F , HURSNURHAEH SR E, LR  Norm
85 Sham B A4 £ F £ % it F &L (P>0.05);CLP 215 Norm 41 % Sham 48 t45 ,cTnl, -OH- MDA,
TNF-a & IL-1B K-8 2% ,50D K-F 9 ZHA%(P<0.01);EDL 4% ED2 415 CLP 2134k cTnl, -OH-,
MDA . TNF-a Z IL-1B K- 2%4&,SOD K-F9 24 % (P<0.01);ED2 15 ED1 #4114 ,cTnl, -OH-,
MDA .TNF-«a % IL-18 /K-F % 2%4%,SOD R-F 8 25 % (P<0.01), CLP 488 MLk 2 52 B K 6L.46 18] i e
TR, FE S MR, S ILET 4T 3L 3RS ;EDL 4R % ED2 405 ILAR45 45 CLP A9 B2, 4hie (Dikikdadk
AR B2 R I S LRSS , AU T Ak 5 4] BAL B BT R £ B F R T8 % @K ) B4k A 355 (6 mg/kg) 5+
IR 97 5 ILAR A5 649 4% 37 V8 B 400 7 2 (3 mg/kg) 9 2.
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Protective effect of edaravone on sepsis-related
myocardial injury in rats

Xue-hua Gao', Yu-hang Ai?
(1. Department of Intensive Care Unit, Lanzhou University Second Hospital, Lanzhou, Gansu,
730030, China; 2. Department of Intensive Care Unit, Xiangya Hospital, Central South University,
Changsha, Hunan, 410008, China)

Abstract: Objective To investigate the protective effect of edaravone on sepsis-related myocardial injury in rats.
Methods Seventy eight healthy male Sprauge-Dawley (SD) rats were randomly divided into normal group (Norm),
sham operation group (Sham), sepsis group (CLP), low-dose edaravone treated group (ED1) and high-dose edaravone
treated group (ED2). A rat model of sepsis-related myocardial injury was developed by cecal ligation and puncture
(CLP). Edaravone was administered to the rats in ED1 and ED2 group. Serum cardiac troponin | (cTnl) was
measured, and hydroxyl radicals (OH-), malondialdehyde (MDA), superoxide dismutase (SOD), tumor necrosis factor-
o (TNF-a) and interleukin-18 (IL-1B) were examined in the heart tissue at various time points (3 h, 6 h, and 12 h
after operation). Myocardial pathomorphology was also observed. Results Changes of all indexes were not
significantly different between Norm group and Sham group (P > 0.05). In ED1 and ED2 group, cTnl, OH-, MDA,
TNF-«, and IL-18 were significantly higher than in Norm and Sham group, but lower than in CLP group; SOD was
significantly lower than in Norm and Sham group, but higher than in CLP group (P < 0.01). In ED2 group, cTnl,
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OH-, MDA, TNF-qa, and IL-1B were significantly lower, but SOD was significantly higher than in ED1 group (P <
0.01). Myocardial pathomorphology in CLP group included edema, congestion in mesenchyma, and inflammatory cells
infiltration were not significantly changed in Norm group and Sham group, but alleviated evidently in ED1 group and
ED2 group. Conclusions Edaravone alleviates sepsis -related myocardial injury, which probably related to the
inhibition of oxidative stress and cytokines. High-dose edaravone (6 mg/kg) is more efficient than low-dose (3 mg/kg)

in protective effect on sepsis-related myocardial injury.
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1.1 ##l
TH T EPE SD KB 78 H L K H (270 +20)g,

Wy ) Hh R R 2 R = B S e s ot o R C UL
M1 (cTn 1) MR IRFE R+ (TNF- o ) S 140
M2 18 (IL-18 )& & ELISA il & (R&D, 3
YRIK B - OH- T 8 (MDA ) I 8 8 Ak 4y 15 AL il
(SOD )i & ¥y F VP FE b AE M EOAR A FRA F
1.2 FHik
121 FHhthrab A s 4 f 78 H SD KFRFEHL
43 M IEH 4 (Norm 2) [T A4 (Sham 4 ) IR FFEAE
A (CLP A1) /IRl P A IR YT ZH (EDL 4 ) L K
FlEAR AP Z R T4 (ED24H). HasiflaflR
(cecal ligation and puncture, CLP ) £ i 75 SiF A5 708,
10%7K A 55 3 mifkg 17 HE Ha PRRRIE, [T 22 T 25 Al
M, MERTIEPID 2~3 cm, JEEsm R EAIE 1, L
3.0 ZEINELEEFLE RS, 9 S4TSR AE 45414 5 mm

bRZEE M 2 K, BYEMAEATEE B 2R
WG R B =G N . EDL 40 ) ED 2 417E
CLP i J5 37 R EE i ik o3 ) i SR F A= 3 mglkg
6 mg/kg. Sham HBRAGEFLFNZERIE 51, HApHAE

[W] CLP i AREEA&Z B2 T G A FEER 7K 30 mikg LA
AR ER
122 ARAER G350 I cTnl: RJ5 3h.6 h,
12 h /K& S E R R, T RE A S 3l ikl o
3000 r/min B.0> 15 min, FIEWRE A -20°C VK5 14
FE o FiF G e W A5 BER S e W R o O LA
ARz SRR - F IS 32 3l Bk i 7 B g e AL
A, pRA B ER K PR M S BE AR T, A
Ependoff 458 A -70°CUKFTR-AF ; @TEVKIK I Hifil %
L ILVAEI3E 4 000 r/min B5.0 15 min, EiS AT &
Tt B 2 - OH- \MDA F1 SOD., UMILRAEH T+ E
BRSO VAT IR, Fae i) 6 U P Tt RO e 72 R o s A
D TNF- o S IL-1B o UL B2 USRS BN 5
OH—He A7 O ZEBELH AT, 10% PR IR DhARTE N SE L 3
FUBioK B R I YR HE Gt SEEE T
220 JIURE BRI 2528 4k ; @Kishimoto 31580 WK 7E
U - B KU B S S A BT T A I
Y& E 20 3= S SR AT X k1o AR o A R T £ T AR
Z W, B AET 0 43 ,<25%11 1 43 ,25% ~ 50%11 2
4%,50% ~ 75%1 3 4% ,>75%11 4 43 o b0 U B
2R TEAG REAE U 18 TR
1.3 ZitEH*

K HH SPSS 16.0 e R A T A 43, T
B AR + Arifi 22 (x = 8) o, AL FL 3R
K 56 5 AR IE A0 A B SR M(QL-QU)#k , 2
ZH 6] LT Mann-Whitney U K656 ; 71048 A%
L /33N WA ) LB x 2 K ; Pearson #H G5
MRS AR G, P<0.05 2534 Giit2F i .

2 HR

2.1 IiFEA cTnl BT

MLEH cTnl BZEFE I FE 1. Norm 25 Sham 2
ZRICHIFE L (P>0.05); CLP 2H 4B a] 5 1 5
12 & T Norm 2 & Sham ZH(P<0.01);ED 1 41} ED
2 0% CLP 4 HH g F&(K (P <0.01);ED 2 4H# ED 1
ZH I W FER(P<0.01),
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2.2 1MALH-OH- MDA #1 SOD HZr 4k, &2 OB -OH- &I MDA iR EI SOD &%

UL - OH- \MDA F1 SOD A28 4k L3 2: Norm (n=6,xxs)
205 Sham ZH.0> L+ - OH- MDA il SOD 7K - 24 % 25 OH/(u/mgport)  MAD/(nmol/mgport) SOD/(u/mgport)
TGt X (P>0.05); 5 Norm 2H Az Sham #H kb5, Norm £ 257 +0.08 0.22 +0.02 6.77 +0.38
CLP 41,0 JL-OH- J% MDA 7K°F- 3 h BIB] & F+ 75,6 h  Shami
KB I, > 5 AT TR L SOD 7K - B i B AR (P < 3h 2.85+0.10 0.22+0.03 6.52 +0.34
0.01);ED 140K ED 2 éﬂll:,‘ﬂﬂ'OH— % MDA 7J(SP 6h 3.09+0.10 0.24 +0.03 6.51+0.37
55 CLP 411 53 41, SOD /KSR i FH5 ( P<0.01) . {H 12h 3.08+0.11 0.25 +0.02 6.49 + 0.28
jNorm #1J% Sham 41 4 ED 141 ED 241 o : i i
Mo KD KEAN T KR e e
(P<0.01);ED 2 £15 ED 1 H#2, L fiL-OH- & MDA 12h 9.68 +0.15Y 0.59 + 0.04" 3.42+0.26"
JKF-H 4 ARG, SOD 7K~F-BH i &5 (P <0.01) e
23 DBLAH TNF-o #1IL-1p BYZEAL 3h 5.93+ 0,122 0.52 +0.02"2 443027

LWL TNF- o 1 IL-18 A922{LILF 3: Norm 6h 7.89+0.14"2 0.70 £ 0.03"? 4.08+0.29"7
45 Sham b R LG it2=E X (P>0.05);5 12h 6640122 0.54 = 0.03"? 4.62 +0.29"
Norm #H J% Sham 414, CLP 41 6 h Bl JH&,12h  Epe st
AT (P<0.01);ED1 41 X ED2 2H#%¢ CLP ZH 3h 5.07 + 0.10Y2% 0.39+0.02'2Y 52602529
R (P <0.01),{H%E Norm 2H A Sham #H A & 7t 6h 432010929 0.58=0.042%  4.78+0.23"2%

12h  582+009"2%  0.46+0.032% 50602329

5 (P<0.01);ED2 %% ED1 2H ] B &% ( P<0.01),
2.4 DAREBESERT

241 CLRIET A SR Norm £ K& Sham 417G
B SR RO (LI 1) 5 LPS 2 8] Ji 78 1MLk Jith , 485

#::1)5 Norm 44 &% Sham 41 L%, P<0.01;2)%5 CLP 44k, P<

0.01;3)5 ED1 4 H %5, P<0.01

o . R 3 OALH TNF-o JREM IL-1B REZL
Apai I, O LEFHERTR (LA 2);EDL 41K ED2 41 (n=6.%25)
== N 75 —R v
F1 MFFRCTNIRERE (n=6,xx5) 415 TNF- o /(pg/ml) IL-1 /(pg/ml)
4151 cTnl/(pg/ml) Norm 21 21.02 +1.10 4.09+0.17
Norm £H 0.66 + 0.05 Sham 4
Sham 4 3h 24.70 = 1.08 418+0.17
3h 0.66 = 0.05 6h 2594+ 1.15 5.10 +0.18
6h 0.66 +0.06 12h 24.64+1.22 4.82+0.18
12h 0.65 + 0.05 e
CLP 4
i 3h 42.84 +1.82Y 12.33 +0.51?
3h 2.01+0.16"
6h 59.03 = 1.87" 16.41 +0.61Y
6h 4.08 +0.23"
12h 50.86 + 1.89" 14.64 + 0,527
12h 6.48 +0.31"
ED1 41
ED1 41
1)2) 1)2)
an 169 2 0.10% 3h 32.96+1.17 10.10 + 0.45
1)2) 1)2)
sh 251 401297 6h 52,19 + 1.82 13.99 + 0.44
2h 394 + 0,132 12h 45.60 + 1,722 12.82 + 0.4392
ED2 41 ED2 41
3h 1.48 + 013129 3h 27.31 +1.21929 7.40 +0.31929
6 h 1.89 + 0.141)2)3) 6 h 4878 + :I..451J2J3J 1210 + 0.35112J3J
12h 2224 0.17V29 12h 41.20 + 147929 10.39 + 0.33"2%

#::1)5 Norm 41 &% Sham 41 L4, P<0.01;2) 5 CLP 41 LHk#%, P<
0.01;3)5 ED1 #4114, P<0.01

1::1)5 Norm 41 % Sham 41 b5, P<0.01;2) 55 CLP #iLk4s, P<
0.01;3)5 ED1 414, P<0.01
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242 S ULLLRIRFLAR S CLP 445 Sham 418 2
Jh(P<0.01);ED 141 % ED 2 415 CLP 4l L&
[#%(P<0.01);ED 2 4% ED 1 44 % F#(P<0.01)
(W3 4),
2.5 MiFE cTnl S5O0 SE R EIER R K EE FH
XSS

ML cTnl 5.0 WUEAL R 54FE bR B R AE R F- 1)
AH M43 B W2 5.¢Tnl 5 -OH- & MDA £ IF
X, 5 SOD A cTnl 5 TNF-a M2 IL-1B &
IEAE

& 4 (HE x 400)

ED2 A AIRTE B EE

x4 ONALRRBERS (xzs)
m AR RS
Norm 4 6 0
Sham 41 18 0.18 +0.12
CLP 4 18 3.87+0.25Y
ED1 71 18 2.79 +0.15Y?
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*®5 I cTnl S5O0 E R BIEIR R 2 E B FRIHE X%

-OH- 0840 0013
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SOD -0.767 0011
TNF-a 0777 0012
IL-1B 0816 0014
3 iTtig
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JHe BERE IR A S AEAE AL, AR S TG PR A
(reactive oxygen species, ROS);=4: i3 Z Al / /L i}
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N, LA =) MDA 1 5 s A AR X s, A6 DU
Dy e, —E LR Z N SMEE AN 2 SN,
B AL R S0 1 1 B4 4 . SOD Rgffifk. - O~ &
A AR, DT 2 iff PN B 25 175 04 1 200 L A%
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