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B R A R A R PR TR L L R PR T M A AL B (SOD) S B AT R
(MDA) &8 EAMHINGSH) & 8, WET X EH BT R EMTmeE AR LEirEmE. SR &
B B U S A L Al T e PR L IR AR BT LB L L B RN IR AR 45 O LR PR R R A B
BE(P<0.05); £ HM SOD Bl #§ GSH S B4 BEF TR (P<0.05); FF.HHANE MDA SHNEEHE
(P<0.05); ITRAAFRTHRVBHESNE, i HEARNEEECEETEERELSHNE, BT5IE
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Distant multiple organ dysfunction caused by hind limb

ischemia/reperfusion and preventive effect of breviscapine
LI Hongmei, CUT Naijie, CUI Dejian
The 304th Hospital of PLA, Beijing 100037, China

[Abstract] Objective To observe the pathogenesis of distant multiple crgan dysfunction caused by hind limb
ischernia/reperfusion and the preventive effect of breviscapine. Methods ~ Wistar rats were divided into 3 groups: (D
Reperiusion group: rats underwent 2-hour bilateral femoral artery occlusion of hind limb to produce ischemia followed by
5-hour reperfusion. (2) Breviscapine group: tats received intraperitoneal injection of breviscapine 1 ml every day for 7 days
and underwent 2-hour ischemia of hind limb followed by 5-hour reperfusion. &) Control group: animals underwent sham
operation. Ultrastructural pathological changes in the limb muscles after ischemia for 2h, reperfusion for Sh and the dis-
tant organs such as the lung, liver, kidney, stomach, brain after reperfusion for 5h were studied. Myocardial and liver
enzymes were measured. Superoxide dismutase (SOD) of erythrocyte, malondialdehyde (MDA) in tissues and glutathione
{GSH) in serum were assayed. Results [t was showed that the muscles of hind limb after reperfusion for Sh were dam-
aged more severely than those after ischemnia for 2h. In reperfusion group, extensive injury of remote multiple organs such
as the lung, kidney, stomach and brain occurred; Myocardial and liver enzymes were also significantly increased
{(P<0.05);S0D of erythrocyte and GSH in serum were decreased as compared with control group {P<0.05); while
MDA in tissue homogenates of liver and lung was significantly increased( P<((0.05). The pathological changes in hrevis-
capine group were obviously alleviated. Conclusions  Hind limb ischemia/reperfusion can not only result in local tissue
damage, but also cause dysfunction of remote multiple organs. Breviscapine as a powerful antioxidant can alleviate the
pathological changes in remote organ dysfunction caused by hind limb ischemia [reperfusion.
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1.1 Ak RAERE A BENH " K
Fenton SN JRHE . S E A (LO)E_NEET
(Fe"' YHAEMBR TR REH BE(-OH), £ 5K
#-OH A B e P AR, 7B A R AN EX
AR, Hotmm A% -OH £ i FIx &, Flil
Fe’' -EDTA, BB &AEBA 3. 5ml, REKZE P&
M & 3mmol/L, K, HPO,/NaH, PO, 150 mmol/L,
pH 7.4, F&' -EDTA 0. 189 mmol/L, H,Q, 0. 289
mmol/L. B F Ml & B9 75 49 20% 4 B AR (R 5Lt 25
T7).20% H R LT B AE (breviscapine) , 5 35T (1M
JIHERZAT)E tml, WA H,O, 1pmol Bk 57,
Sh 5 A% J 4y ok e B UM 26 Xl HIEBRE
S% = (Fyy — Fy )+ Fa X 100%

1.2 i 544 {5 Wistar XK, (250 £ 30)
g, MEHE AT, BEHL A A B R (TR T AL )
ORGSR A (A TR, B 6
H.

1.3 SR R A2y FRETEA KRS 20%
B (2ol AR (40mg/ ke ) FRER , T1F DA T 1B
= fB X A Rk S s A st I, Ak i 4 I 3 AT A B 30
Bk AR AR T A, (7] B B 06038 8 T O 4 Ak T
g U, LT R AR 2 83, B4R T s Bk
FRHT , 2h S5 BRI B B DL B ok AR A, B
B B g, AnR L i 485 BBk KRR it 5hE it
SHRKBR I AbFE; 3 HBEAT R F AR E, HTRIEAT
A4 TERTREER (ZEEHET R
DHMEFE 001787 5,100l 32) , B H iml BESH A,
gk 7d J5 S EE TR TR A SRR,

1.4 B 58Tk

1.4.1 B4 AL 4mi, BUNTE7EAE ALK ERRE
L AU FI T 6

1. 4.2 4140 e #8 4 4k B 85 1k B8 (superoxide dis-
mutase, SODYFEHERE  BEhBKIL 50! )8 4140
B, BT 4 M HR R 304, 3K P LA R L 7 BBk
1 SOD W & (P 5T 8 AL 4 4 TREAT ST AR
LM SOD E .

1.4.3 MIEABEE B (glutathione, GSH) . A 8
{malondialdehyde, MDA) il i B R MO, 1ml,
TBA B #:E MDA, £ bk E GSH, % GSH.
MDA 25 £ (55 5UEE A Y TR BT 50 A) LA $R 15

HASHE MDA X B E: BUF. . WA &
0.5mg, MAS Bk 5 ml, FHE%EHLERKBS
AT A, B0 (3000 X g, 5min) B L5 8 B
10%H 4519 . TBA BE5ME MDA,

1.4.4 EEEMEHNE BEFEARM 2h o)
BT R e B AN (il AR ) &4 B sh /5K
NEEHILE B RS SR, 25% %
CEEE GEMRERER AN R HETRE
igiin

1.5 Giitegah
B R EAT.

2 & R

2.1 ISMEE BT EA HIRERE B HENAY

F1SELW, FRER R4 R OH B4 X
ERAER(1.71%) , HBEER - OH RH5 Bk A4S
(8.24%), M AT H LW Bk - OH W E H & A
(99.96%) , FEETHHERER(38.64% )/ THT &2
T H ERZE,

#®1 FRRAHRES-OH By HEERFH

I FH SPSS it 8- a T « K

H OH WREE WEEEE(%)

=i | 93 40 -

B 85.70 8.24

LR 1 e 91.80 1.71

ITH#IEA 0.04 99.96

FHTH 57.30 38.64
H:n=6

2.2 AMAMLCHE TSN E E2E4RFW. B
PR 2 PO HS R DR B R R A0 N BR R R
AR ERR(P<0.05),

2.3 L AIMREREE SOD B R & GSHR R &
3ESRFN, Hl 4T 4 SOD FEE X i GSH
B D ERE(P<0.05): TREHNEER
FHERM(P<0.05).

2.4 i RASSIR MDA B E4HBREH,
FEGF NEASE MDA SRBER TXHE
#H(P<0.05), A 5% MDA R B 5XMBAKLE
EE R (P>0.05) ;T RIEAN T4 S5 % MDA
SR FEFHEEEHA(P<0.05), MRAR K
MDA S S5% BHEREERM(F>0.05).

2.5 HEBAEME BESWNEDR, BEE
TR BB T B RS SR
VR 2R R K W IR I R R EBTR
BRI E, R M AR ME, &
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q BREERE FREEE WA A B DB B e LA S
(U/L) (U/L) (u/L) (u/L) (X107 U/LY (210 f UL )

oyt 68.346.1 219.0+25.2  303.3+19.0 1.310.5 1.12+0.96 1.48+0.15

Hira 97.7+14.5°  214.0£96.3 356.0+18.3" 2.0+0.8 2.665£0.90" 1.55+0.17

Hin=6, SHMARE, » P<0.05

£ OB SODIEH H GSH &L

4 5 SOD {5 H( < 10°UIL) GSH{mg/L}
FayL il 1175.3£93.7 322.1+55.4
(el feai:] 715.5+206.2" 215.5+22.5"
JAE- i 1199.7+137.1° 348.7+119.2%

¥in=6, SATREALEE, « P<0.05; SHEETH W, 4 P<0.05

*4 P RASESESEHAE(nm/L)
MDA % B (nmolfL)

|

i3 Hii i
bolictd 6.14%1.18 6,76+1.15 11.45+3.73
EEESH 17.031£4.67° 8.7410.64" 11.47+1.98
HHAEHE 10.1621.10° 3.79£0.72°  8.18+1.40

Hin=6, SHMMALEE, « P<0.05; SHMIMH KL, # P<0.05

EVESH T IO B AL 32 060 A R I T T T L
BEATREBRIAZRESER JF.E . ERER
AwEEHY, MTREAESEHGBE(EL~
EJI 4)0

3T i

FLE R AT s kS A B, R &
TRBT Rbm FE RS S EH LR EY,
T RUT BV AR RRAC, S L P HE T U X 4 5 i
BRR, ST EA—E,

o {5 0 PP 0 7 R R B B R T B LR T R
ALUTF i v 2 % A 41 ( polymorpho-
nuclear neutrophilic feukocytes, PMNs )85 5 FER 48

B 1 ERH T RR S AEMEH x 12 450)

2 FEETEE TR S IR X 12450) 3 AURLTHEBRRIEREIT B (— ), NUBAF SEIH 7 3E B ME ()
3 TEEGUEFAEEMEE( <7 500) ¥ FARMEETISTE () SRR ISR () B ()
4 ITELAIFURMAEN (X 12450) 3BT BB RRR R SE R MBS , AT IR
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RERCCRE E d B TR 22 1 41 M K g B
M R RE B T, PMNs 5 E MEN
Eﬂﬁﬁ*ﬁﬁﬁ%lﬁr‘mﬁmﬁ%yzﬁﬁﬁﬁﬁ%m s EMNs, H
e A 5 s VAR RO R B A A B 6 W
sh R R EIRS S T RBEHTHMN,C5F
Rk B R, THRETREETWHRE".

BFE 3 AR R RTE S,
i, U R , 3 o Uk AT AR R SRR R R
efArh 4 G AR FAE T L. SOD BB O 1
5 {LEE , GSH B35 H,O, MllEFE E i, 72
EATEM, HE R T RATE A RN
MDA R T HUARIS BT SRR, i B AU
HeREATY, ALLER, AR EETLR, 4
M SOD 54 ML GSH B ERRK, P 48y
¥ MDA & &, Z AR E b BB R
B SOD B GSH %, HETaAmANSEK
MDA &t 5t BB T2 9, 71 AR 5 I BR B AR 4
fERE X,

AT R R GER A, LA BHET,
AR WIT B R KE, BRLERE RN, T
BT WM, R M A AR, E
B B0 /MR BT A B 4 R MUK RS B B AR
A TEA Y X G B EHRE
B BB A hENARENRGEENXR.
AWML IME T, T RS A XAY
FIL, BRI R - OH M MR Al MRURELF
REEN RSB ROBERELNERE
i 47 IS SOD &L GSH 38, F AR
% MDA & BT M, #i—Hir ¥, 1T R AR
RGeS, BT RLEAERESR. 3
B Th EVTALFE , A9 BT Sk 0 377 SR,
12647 e L B AR BAR TR A
HE— B

Rz T Al L O 5 0% PMINs S
DA U, ot KRR B e B R A I, (L
A —F T A AR R ROR TS, 51 R
LT, SRR, T RERBBRIH

SULN, BB BOE B B BB SRR LT R AR
71,76 7] RE R R P B T T TE LA R 5 | R A I TR
EREWMG

t E A

1  Carden DI., Granger DN. Pathophysiology of ischemia-
reperfusion injury. J Pathol, 2000,190:255-266.

2 Neary P, Redmond HP. Ischemia-reperfusion injury and the
systemic inflammation response syndrome. [n: Ischemia-
reperfusion injury. Grace PA, Mathie RT, eds. London:
Blackwell Science, 1999. 123-136.

3 McCord JM, Day ED Jr. Superoxide-dependent production
of hydroxyl radical catalyzed by iron-EDTA complex. FEBS
Lett, 1978, 86: 139-142,

4 Willy C, Dahouk S, Starck C, et al. DNA damage in hu-
man leukocytes after ischemia/reperfusion injury. Free Radic
Biol Med, 2000,28:1-12.

5 Kawasaki S, Sugiyama S, Ishigwro N, et al. Implication of
superoxide radicals on ischeria-reperfusion-induced skeletal
muscle injury in rats. Eur Surg Res, 1993,25:129-136.

6 Welbourn CR, Goldman G, Paterson IS, et al. Neutrophil
elastase and oxygen radicals; synergism in lung injury after
hindlimb ischemia. Am ] Physiol, 1991, 260: H1852-
H1856.

7  Welbourn CR, Goldman G, Paterson IS, et al. Pathophysi-
ology of ischemia reperfusion injury: central role of the neu-
trophil. Br ] Surg,1991, 78:651-655.

8 Kyriakides C, Austen WG Jr, Wang Y, et al. Neutrophil
mediated remote organ injury after lower torso ischemia and
reperfusion is selectin and complement dependent. | Trau-
tma, 2000,48:32-38.

9 EAA TR THARRANES, KB KBREE
AR REAL, 1993.120-127.

10 Zhou QS, Zhao YM ,Bai X, et al. Effect of new-brevisca-
pine on fibrinolysis and anticoagulation of human vascular
endothelial cells. Acta Pharmacol Sinica, 1992, 13:239-
242.

(kA% B 24:2002-07-23)
(Am# AFu)



