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(SOD)., HLEf (Cr) BRRZ4 (BUN) 48, ME24hWa P arEER, 482 FAKERKE 4 EFH
MM ELF T E B TS, L LDH, BUNHE A, SOD BH W B KK, WA =%% 70 %,
FTRFAEED BT AR EMA . B T4 EF, ¥ SOD fr CAT F#, %K LD, MDA % & % LDH #&
Mo BFE3AH Eéﬂﬁ]%f&tiwmo 0f33%, WEMTHEAL (P<005), £i: ED # 3 kE
fm% MR AN EANE S, BRKRSEARTLTE,

[FE4SFES] RI6S; R605.971; RI82 [rEfifsiag] A

Therapeutical efficacy of free radical scavenger edaravone on septic shock rab-
bits

HUO Xiao-ping', YIN Xiao-jin', LIU Liang-ming?, DIAO You-fang®>, CHEN Jia-hui', LI Ping?,
LIU Jian-cang®, XU Qiang’

(1.Jiangsu Simcere Pharmaceutical Reasearch Company LTD., Narjing JIANGSU 210042, China; 2.The Sec-

ond Department of Research Institute of Surgery, Daping Hospital, the Third Military Medical University of
PLA, CHONGQING 400042, China; 3.The Academy of Life Sciences, Nanjing University, Nanjing JIANGSU
210093, China)

[KEY WORDS ] edaravone; free radical scavengers; shock, septic

[ABSTRACT] AIM: To investigate the effects of edaravone (ED), a novel free radical scavenger, on arte-
rial blood gases, some plasma biochemical parameters, and survival rate in rabbits with septic shock. METH-
ODS: After treatment with three different doses of ED (1.6, 0.8, 0.4 mg-kg™) to rabbits suffered septic shock,
changes of arterial blood gases, blood acid-base scale, plasma levels of lactic acid, MDA, Cr and BUN; ac-
tivities of LDH, CAT and SOD were determined i four different time phases. The mortality of animals in 24 h was
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observed. RESULTS: Four hours after septic shock, metabolic acidosis and respiratory alkalosis occurred, the

blood levels of lactic acid, BUN and activity of LDH increased significantly but the activity of SOD reduced

markedly; with death rate up to 70 %. However, following the treatment with different doses of ED, the

degrees of the derangement of blood gases and acid-base equilibrium were improved with enhancement of the plasma
activities of SOD and CAT and decrease of the plasma levels of LD, MDA and activity of LDH. The death rate

in treated groups was signifcantly lower than that of the model group (P < 0.05).

CONCLUSION: ED can

increase the protection that of organ and tissue against free radical-mediated injury, decrease the secondary

damage of reactive oxygen species, and recover the metabolic derangement of septic shock.

EMWE M (reactive oxygen species, ROS)
MRS A F A A AN B SRR
HROREFER 0 FFE R 0 EEREN, Kk #E
(edaravone, ED) Z¥r& ., @3k B hEE R K
TLEAR . il RIB T SIS BRI 2
#y>J, KONO EWFEZh ez, ED AN
EFZE (endotoxin) MAMIFHRGH ABRIETERT
W, 400 ] I AU 58 14 40 i s Ak B 40 I IR F B AR
HtRR, EDNARRRAMBERGRASE L
WM. AR WE T ED X ME AR K Rl <A
PRUR T 7 . HEue il A= (385 R sh ) 715 R
B TE PR Al E 0 IR AR SRR BT AR . AR
SR AR DL A A SR A T

T %

SR EEFAXRT0N, MR, KE
(25+505) kg (MEAHFEARMBRES =ZFBEX
MR R E B B AN R BT s o).
NFE (H Sigma 237, KF: Escherichia.coli
0, : By, #4&: 500 mg, #5. 024K4077), Kik
PETHE (BEEFELRTHGAERAR ., MK
5mL: 10 mg, #5: 040283), 2002 4F % [F FDA
HE Y o — 1 EAE L 24 S8 M TR o (drotrecogin,
Xigris™) (5 8 E EL Lilly, ¥A4%. §37 20 mg,
fits: 2H1552); #LE& (L), FLERB AR (LDH),
AL EEE (CAT), W (MDA), BE kY
LB (SOD) . ALEF (Cr) BARFEAE (BUN) i
& (MEBEREREYHEA TR, AVL
OMN % if =, 4+ #74X (AVL OMN 23 d]); DU-7500
AHAEAL (F#E Beckmen 23 d]) K HANLEFF o
XWHE

U S KHE Baiak 2 #, B 136
Ry 6, BISTIRA: NEFARAMNMES F4AHE
ok, B, ENEERRRE, BARTE

B K PR . JE AT IE o S BE
X R, RIFEENERE N 1934 mg kg,
ED&. . EHEL: 4T ED WHESHH 16,
0.8 f1 04 mg-kg™'s MM 6 H, HxX| i3 Bk 5
NEXEEH KSR TER, NAEZBKER
FEHHNEER 04 mg-kg” FH 5 min WILET R,
15 min G & 4K A, 60 min J5 FH BRI REIK
Bef MemEAE, WRARARANERSAE
ABEBKEREAGER, 5—-#34 RgnSs
. WAA 10 H (BER4 RMEXELER 6 R),
R 47 Hith 4 4% 6 RMFET-EK,

2 WEf SRR ERER & A sh Y REALI
1 R, 3928 12 h 5, # 30 mg kg #AkiE
3% XE LR, RBEEMENEE TFFAS,
HHF&E L (800 U-kg™), F7 /A3, KT HE#H
H, KRBk S E R R 8 3 R
(MAP), AE#kSEERBREATAA SHR.
FIKESTNER 04 mg-kg' BRI KEE MR TOER,
1 h [F#BkiEST ED SR AT iE o, 20 mL-kg™, T
30 min WIEA . FERNFREMNET, FHE 2, 4,
6 h B ARSI BK M 0.2 ~ 0.4 mL, MK 440 E
shikm pH, PO, } PCO, 3347 40 g 41 ¥ 8 38 &%
(BE-ECF). £[i##F 4 (BE-B) 1 HCO, %M
SYHT. UK G R REREEEK,

3 WEMAIENR AABFBRITNA, EHE 2,
4, 6 h HEUBEF Il 1 mL, T4 °C, 2000 x g &
£ 15 min, ~70 CHAELE. WEMHFE TR KT
Hah, Ao tEREARNERVERRE0EL,
LDH, CAT, MDA, SOD, Cr X BUN & &, Bk
Rl EIF TR E K,

4 MEED MMEEMRRRARGERNEN &
HBEYLER Y o R EA 10 B ERNFREL
T)E, BB TERBAEIK; HEAHEAG6
He LUBETHE o AREEZXT R, Fi&E K 19.34 mg-
ke's ED&E. P, KAELAL 6 L. 4T ED AR
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BA0% 1.6, 0.8 F 04 mg-kg', FEEFHNEE
0.4 mg-kg™ J5 1 h 4353147 ED FEH AL o,
B g R, K, B3, HEl . EERA
A5k, 05 24 h E SR T 4.
BIEQLEBERSEITESHT HERBERTRI VT x5,
FAG 2844 SPSS 11.0 1) ANOVA ¥ [ %5 4 ] 25
B ERFET- A Fisher HEEJLRE L,

& R

mAMBETEEWL  S3ihki pH EREEARRT
JE2hZW TR, 4, 6 h BT XA (P<
0.01); ED # 7| 5 25 7T 4~ [F) 72 BE i 7 e A 52 = Bl ik
i pH, 76 h i ED &, {5 2 41ry3h ikl pH BY

#*1 EDM&BEBMNKTESHERMEKDL pH, PO, PCO,;, BE-B, BE-ECF, HCO; %M

BEFHAA (P<0.05), MR R H
TR, Ffkin PO, 2 TFREEHE, KI5 4hiFF R
ELT XA (P<001); 2, 6 h BE/KT XM
4H (P<005); ED ZFEHTENR 2 h 5 1) &t
6] 5B 3l Bk i PO, 1B % % FAEALH (P < 0.01),
SRl g, BEARVA BBk PCO, T 8484k ;
KT 2 h 19 ED 45 4 3h kit PCO, PG, ED & .
B KA EH PCO, Ml BE TXIRA (P<001, P<
0.05, P<0.01), W#E 1,

& 1 A7 W kB R 50 /5 BE-B F) BE-ECF &
W R IE K T X B4 ; ED £ R &4 8 BE-B
BE-ECF ti4b FEARKY- . SxTMRHhE, K75
2h ED &, KH B4 KRIRE 4 h ED K57 &4
BE-B 4k B8%E (P<005), k%52, 4hED

n=6, xxs

o M LPS/E0 h LPS/E2h LPS/E4 h LPSJG6 h
pH bogii 7.49+0.04 7.4220.04 7.43£0.03 7.42+0.04
%] 7.47 £0.04° 7.40 £ 0.07° 7.33£0.04 7.27 £0.07
=kl 7.47 £ 0.04 7.41 +0.06" 7.38 +0.02¢ 7.37+0.03"
o 7.46 £ 0,04 7.39 £ 0.05" 7.38£0.07 7.35+0.06"
fHI & 7.47 = 0.04 7.38 £0.06 7.38 0,05 7.40 = 0.06"
PA 24 7.46 £ 0.04" 7.36 0,07 7.37 £0.07 7.24£0.17°
PO,/kPa ot HE 11.5£1.0 16.3+2.1 18.1+1.6 15.1£2.6
sl 12.7+0.8 12.31.4 11.2+0.9 11.90+0.14
ki 13.0£0.9" 17.7+2.6" 17.2£2.0¢ 17.8£2.5°
& 14.3 2. 6% 17.8+1.5¢ 18.6+2.84 18.5+1.9"
iRl # 13.4+0.6" 18.3+£0.9¢ 18.0+1.57 15.2+1.6
P 2 14.3+1.94 16.4 +1.9" 18,2224 15.8 2.0
PO,/kPa Xt B 3.4%0.3 3.1+0.4 2.20£0.14 2.47£0.27
TR 3.4320.1° 2.81+0.24° 2.34£0.29° 2.01+0.19°
B 3.5£0.3 2.10 0.3+ 2.09x0.25" 1.9+0.4%
RS Ky 3.4x0.49 2.31 +0.20" 2.5+0.3" 2.96 £0.194
&3 & 3.4£0.4 2.0+0.34¢ 1.80+0.21 1.65+0.22
[ 24 3.4+£0.44 2.16 £0.23" 2.0+£0.44 2.58 +0.20"
BE-B/mmol * L~} PRt -1.0x0.6 -5.4x0.4 -7.9+0.5 -9.6+0.6
[ %1 ~2.13£0.26" -8.9x1.7 -13.0+0.6 ~11.2:0.%
=Pk s -2.3+0.84 ~11.5+1.2 ~12.0+4.04 —11.6x1.94
¥ & -1.8+0.94 -9.8x1.44 ~12.0+1 .44 ~4.43£0.154
Rl & -2.650 +0.010* ~12.8=1.1™ ~19.2x1.0M ~15.0%1.44
P 4 25 -1.8x0.9¢ —14.1x1.7™ ~14.1+2. 54 -17.5+1.3
BEECF/mmol « L~' pogict -~3.63+0.03 -9.1x2.6 -11.6x1.6 -15.0x1.7
L BiA ~4.85+0.09° —123 ~165 -16.2x2.1"
e 7 -4.2+0.8" ~15.4+2.4" -17.2£2.2¢ -17.8 2.3
) -4.5+0.84 -14.5+1.9 —16 £ 4" -17.1%1,39
& -3.8+0.4" -16.0%1.09 -17.6+1.5¢ -17.7+2.89
A% 24 -4.5+0.84 —15.3+£2.4% -16.8+2.6™ ~20 + 4°¢
HCO, ~/mmol * L.~} pug:icl 20.5+0.9 15.6+1.2 13 +4 113
R 19.0+1.7 12.922.9 10.522.6° 11 +3
w1 o 19.5 1.6 9.5+ 1.8 8.7+1.0" 8.3+1.3u
& 19.2 +2 .44 11.8+1.64 8.9+0.89 11«4
& & 19.1x2.4 9.1+1.6" 7.6+1.7" 7.5+1.5%
FH 1 24 18.6 1.0 8.9+1.8Y 8.5+1.2% 7.8x1.8¢

LI FELNT, PP BE BOGFT 50 AL LH, P> 0.05. P <005, P<0.01; WHITHSHML W, P> 005, P< 005,

P<001; FZhAME, P>0.05
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2. KX 84 BE-ECF B {EE¥ B (P<001),
ED s B4y BE-ECF g TR (P<005), 5§
Xt R AH Fe B, BRI HCO, ¥R E A T, M ED
BRBRAEKRTES 2, 4 h iy HCO, W EH B K F
xtHEZH (P < 0.05),

SHIERTEN SAEKHBEREAME2HR,
A SOD EMAERT 2 h EH &R AHHE
RFx ML (P<0.01); ED #FEHYT B EH
58 SOD #EM: (P<0.01), {k%/5 MDA #&, Ll 6h

AFEANEIE (P <005), ED BRIEAT#{KTE2h
J& % B} ] 5 B9 MDA B @K FAERIA (P < 0.05),
FRBHE{UERTE 2 h B MDA &{% (P < 0.05),
i 77 B 40 th, 7T {8 MDA & B R E T H I % B L,
R CAT WK T X IR4, ED £RlEHa st
& CAT ik, UEABHENRTE 4 h 6t WA/ER
@ (P<005), 1% 2 ] WALAIZH 1 LD, LDH,
BUN #1 Cr fR AT M EK ZF WA &, # 6 h B
LD AEEE (P<005), ED ZEHREHE6 L HH

%2 ED¥&ESHAEL&EAMAESOD, MDA, CAT, LD, LDH, BUN, Cr By

n=6,xzxs

% A/ 0 LPSJE0 h LPSJE2h LPSJ/GE4 h LPS/F6h -
SOD/KU + L-! i B 57.1£2.5 47.6+1.9 507 5213
BR 56.5+2.9" 23.6+2.8 27+ 6° 29.3+2.0°
= 7 & 58.4+1.2v 53 + 37 54 & 3¢ 52.3 2.9
o1 3 57.6+2.2% 51.8+ 1.4 47 + 4of 50 + 6
R & 55.2+¢2.0" 50.1x2.6" 45.1 1.5 44 1 8¢
MRy 55.2+2.0" 51+35 47 £ 70 41.1+2.2%
MDA /ttmol * L' pogid 3.5£0.7 5.210.9 4.5:0.6 2.7+0.4
[ 8] 3.6+1.6" 13.6+1.8 - 8.4+0.9 9.0+0.7
FSEU R 2.64 +0.03" 3.4+0.8° 4.2+1.6 2.7+2.0°¢
T 2.7+1.0 3.6+0.5° 4.7+0.64 3.33+0.184
fiei & 3.0+1.00 4.5+0.54¢ 5.5+1.00 4.2+0.6%
MR 4 25 2,7+1.0 11.7+1 .44 8.4+0.8¢ 9.9+1.5°
CAT/KU - L-! X 32.3x1.1 223 27.2+1.8 28+6
B 20.0£2.6 19+ 4° 14.6£2 .4 18.7+1.4°
F=Eilh 30.6+1.8° 27.8+1.9¢ 30 + 4 33 + g
) g 22 .4+2.2 27.3+1.9¢ 29 11,1 31 + 40
{70 &t 22.3£1.9% 23 x5 27 £ 54 29 3+2.1
[H ¥ 2 18.7«1.24 21.0+1.6 34.7+2.2¢ 37 £ 5%
LD/mmol - L-} pog:Lt 4.610.5 6.4x1.1 11.1£0.7 9.4x+1.3
i) 43%1.6 8.20.7 12.2+1.8 13.7+1.3
B 4.6x1.8" 6.6+1.4 7.38+£0.14% 7.5+£0.6¢
W) EE 5.0+£0.5" 7.520.5¢ 8.5£1.4¢ 9.2+2.8°
5771 B 3.51+0.289 8.9 0.4 9.8+1.54 10 + 3
BH 4 25 5.0+1.5¢ 7.0%1.64 7.2+1.8¢ 9.7+2.8°
LDH/U - L~} %f Il 753 +26 763 £25 729 £53 742 £39
8L 729 + 65 1 515 + 8C° 1855123 2 397 + 90°
EE 604 + 24" 428 + 55* 610 80" 672 + 50
) R 944 + 55 1 348 x 177 1 638 + 130 911 + 67
i 7 672 + 73" 1 749 + 192+ 1 848 1 277 1 707 £ 152
PRt 2Y 608 % 54 1010 + 83 1 547 + 69 1241 £ 197
BUN/mg - L' it AR 141 £ 8 123 £ 74 118218 164 + 33
X 161.0+2.0" 207 £ 25" 261 + 36° 282 23
AR 152 £12% 134 = 9 206 = 30 233 £ 571
By 166 + 7™ 168 + 11 178 £ 13+ 216 + 400
ikl & 159 £ 21 183 + 10 224 + 30+ 197 + 16*
PR 14 24 166 + 7 202 £ 51" 242 £21%¢ 217 £20¢
Cr/pmel - L' it Bf 97+ 13 126 £ 15 156 + 29 140 + 16
gt 29 119 £13° 245 12 217 £17°
R 87 + 100 121 £ 13 87 + 9 171 23"
7 R 107 = 5 142 + 25 109 + 7¢¢ 139 = 19%
{7 & 109 + 14 83+ 19 139 £ 12 124 & 14%
P24 107 £ 5 93+ |7 123 + 189 161 = 19+

LT, WEE. BRY, BT SX R LR, P> 005

P<001; FZHAHmLE, P> 005

, "P< 005, P<00L; BTHSHEHALE,

P> 005, °P<0.05,
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REFERAE (P<0.01, P<0.05); LDH 7E4K3%
G4, 6 h G E (P<0.05, P<0.01), fiED
A B4 LDH RS 2, 4, 6 h B B FE/K
(P <005, P<0.01), $&E4M LDH fEk 58 f5
6h AW EREMKP<001), #EA BUN FEFE
2hjp&mAAEES THEYE (P<005), ED&
#lE i BUN 7E4KTE /S 4 h BRRIERBIR (P<0.01),
3JE 6 h RHEH & 4 BUN R R (P < 0.05),
BRI Cr A ER LB LR, ED £HEHE
KFijE 4 h st Cr HEREKR (P <0.01, P<0.05),
BMMRTER TENERBERWE 24 h, BRI
K70 % (7/10), ED & . # . K E415 5
20 (0/6), 0 (0/6) FI33 % (2/6), &. 5
HEHENANREREFEE (P<001), &
MAT T o AL TR K 33 % (2/6),

W

I T AR (9 26 30 [N O B A P T R R I
FHANRRIMAE, NERETREHRAT5IE—
ROV R R, (40 R 72 s n L o
Vi r 4 0 I R 48 A Sh BE R 5 | MO IR B B im B
EALE, NMER S ERIERMEGFILE (sys
temic inflammatory response syndrome, SIRS) . B
BT . ZRESURERLSIE (multiple organ
dysfunction syndrome, MODS) FA5ET-., 7F i %5 BE
CERE A, AP ROk A0 S T U 0 T R R R AR
ROS 7y Wb B4R AL, 3 ] B 40 e R 20 R 454
SR R 43 9 JE A0 B 1L P OB T R 4 4 R B SRR,
e RAFF ST & B, MREERE S MODS My HR 518K
TUEACRE T E VI AR, B4 S50 th e S BT S AL 5
A BEH K . N-Z 1 e U8R W7 4R i 79 B R L AE
Y AR, BRICAEE TN FRE, W
0 T Y SR A I A R B B B R Ak, PR
HUZE M ANTIRE, 40 40 B A i s H 7~ NF-xB 75 .
I PR T8 5 TIE S5 R0 A8 I H i V-2 24 B 2 R
T BH 00/ e 2 R T LV P 1 9 SRV
H0E O DI RE TR BRI & ARDS Ja A B 4 455
JELR o8 A0 FE T A T B B,

ED 238 A b 2 E R R SR, T
H;0, Al Fe? S8 ™ 4 ) 48 S B3 45 B - OHL, Xtk #%
BN -OH Wy SR =9 2, 3-DHBA B4 BLEA
YEF, XF-OH B7 80 0 itk B ot E AL A 40 8l 4 1O,
FRARBWR. 0. AT TSRS,

B GE KRR R MR HEK ST 4 b5 H BRI
Ry EE IR ER DR, mMET SOD, CAT &
PERR & %%, LD, LDH, BUN 1 MDA .2 F &,
FET- R BRI E, 8RR R AR E AN IR
SARB I, AL, @HEZEHR, HERIESK
AR T S5 LK ROS K& 72 A R ALK BT AL RE 1
AR A G, AT RAEBEILKIBTHRAE, WA
M7 & ED J&yrJ&, A LLFH & I SOD, Wik
MDA /K, REIRREMBEEMS . B FEMREL,
I BB AR T2 R S 2% < LD i LDH ¥ & /b
WITEET- R TAERA . £ ED HF kS
YER TR IT T, BT AR VLR BT AL RE 1, sk
PHg Bt EAGYEA, BEAK SIRS /& At ROS 3Lk
HEMESE KBS . AP5TF ED Xt R Rk
PR FEVRIT B AR B4 0.8 mg-kg™, B A B 5D
R BLED R/ B i 5 A 6E R T340 B 40 00 45
RAIM, BUEMAEH AL, A HLH AR,
2 7SR PR ER .

TATE R THE A f BRI ED A
KA AT RS P EERN . BIETT
REGHR, AXEERETZANEEZRTND
REMDR H M MM, HeROK AR, T
A TEWR IR P E ™ EMFEIER, W% —
BRI MAE MR E . M MRS & MODS W97
B BLAE T I B SO P A = AN A 1
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[X@iIN] WEDE; W, Ha¥;, £HEXHE; $KE;, H¥%H

(HE] B RARMBREM G B AT A8 ERBER S WA E Beagle KR W8 2 51 F4F4E,
FHAHAF L WERE, Fk: 6 R Beagle KZAMAXXER R, 28 0 RET EHMmEDBRIK
FO(ZRHA) ., 2%A (ZRHA) EHEPEEERE (FLHA) & 200 mg, #EE KRR DR
2, LHOBRERE-HEG &, THEEXBGFS BR: WHEDRRRE, 2R RSN AE
Beagle ARk W #f & — ARy —ERMRE, TEAYF SRt AN (1625 1.0), (1.5£03),
(2.0 £ 0.3) h; com 25 % (106 £ 1.6), (108 £1.5), (11.1 £1.1) mg-L7; 1, 2514 (9.0+22), (92
1.1), (9.5 £ 1.2) h; AUCes #51 % (132 £30), (138 +28), (133 +32) mg-h-L", 2 # %X & 7ty 41 ¢
EYRRELH K (104 +34) %fe (104 £23) %o Hi: FELH. REWRBF O REER AL
BERET, ARMEDERRENIUL S HERA LT F R

[(FES%ES] R943 [XHi4RiIREE] A

Study on pharmacokinetics and bioequivalence of gatifloxacin soft gelatin
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