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The Protective Effect of Lumbrokinase on the Experiment Cerebral Ischemia in Rat
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Aim To investigate the protective effect and probable mechanisms of Lumbrokinase on cerebral ischemia.

Methods Using a mouse model of acute cerebral ischemia by ligating bilateral arteria carotis communis, the effect of Lum-

brokinase on survival time was observed.

The rat model of middle cerebral artery occlusion (MCAO) was established to measure

infarction area, water content, nitric oxide (NO) content, nitric oxide synthase (NOS) activity and totak antioxidation capability

(T-AOC) of brain after 24 h MCAO.

Results TLumbrokinase 4 mg/kg significantly prolonged the survival time of mice ( 67.
8 28. 4 min) compared with that of the control group mice (9.5 £4. 4 min) (P< 0.01).

The infarction area obviously de-

creased and the reduced T-AOC caused by ischemia was improved in all Lumbrokinase groups (P< 0.05 or P< 0.01). The 3

~ 6 mg/kg group showed decrease in cerebral water content( P< 0. 05) .
and NOS activity to 2. 5 F0. 4 Umol/g and 718 £68 U/g respectively ( P< 0. 05).

Lumbrokinase plays a protective role on cerebral ischemia by decreasing infarction area and water content.

Lumbrokinase 6 mg/kg could also decrease NO content
Conclusions The results indicated that
The decrease of NO

content and NOS activity and the improved T-AOC after ischemia may all contribute to the protective role.
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1.1.3 #hdh MM Wistar AR, K Z 180~ 250 g;
BHM/NE, KE 18~ 2 MBEEFH. HEbERE
ERAF B F MR,

1.2 /NRSMRERD L

BUNR 58 R, BALA A 5 4, BIBRF AE . X B
U HRE LS B 0. 1 me/kg A ( FAR 0. 1 43| B
28) 0.3 mg/kg( 0. 3 | B B 4H) F1 4 mg/kg(4 ¥ H B
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%, TH) v ERANETEE£BE K. &4
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F< 1. WA EE XS AN BRI /N BR SR B B A R 1
Table 1. Effect of Lumbrokinase on survival time in ischemic

mice (x Ts)

o A 2547 & (mgf kg) n A7 3 I 1] ( min)
X HE AL 13 9.5%4.1
5] 0.1 11 8.2%5. 4
5] 355 il 0.3 10 11%8

i) Y55 il 4 13 68 128"

a: P< 0.001, 5xTiBAIELE .

2.2 EEEEX KR AP anAKAE 24 h FERE
FARRA LR S KERF M

KM B ik P 2E 24 h J5, oK BRUIBE B8 i AR & &
JKE WL 2 (Table 2) o ] AR ZY ZH ()45 SV T #7 5 2
KTFBEFARL(P< 0.001) . R LR, 1535
Pty 5% 77 B AHL % Mk A e 2H 35 W R 3 4 /N B E TEN AR (P
<0.01) . b, 3 mg/kg AN 6 mgkg HIERHE 1.5
mg/kg R kB4 R (P< 0.01 f1 P< 0.05) .
X150 B B o ] R R R, ORI R, H 3
mg/kg ZHH1 6 me/kg M5[ G £E 48 /N BEBE TET AR B AL T
FkieiE. BB HR EKERERTHRFEFARA
(P< 0.001), 3 mg/kg 411 6 mg/kg 15l 4 g 5 ik #2 3
P  HN & K E(P< 0.05), =& 2 M L&
EMER . INBEETE 1.5 mg/kg LR

7 2. W ABE XS A R KRN R B Bk A 28 24 h JE AR S E AR K A4
aAmEkE

Table 2. Inhibitory effect of lumbrokinase on infarction area
and water content in brain after 24 h MCAO in rats (; )

3 2H TR 2 Dt 2 Th BE RS UF 2 (P < 0. 01);
B GHERN TR EEE R

3. WIABEEI KR AR P BBk AE 24 h FEHETNHEFERRHY
A

Table 3. Influence of lumbrokinase on neurologic deficits( ND)
scores produced by 24hMCAOQ in rats (; *5)

G4 4 YR (mgke) 0 ML IHBERERSIESY
BFEARH 8 1.25 0. 46
RERIZH 8 3.38 %0. 5¢
BEAL+ 5] B iy 1.5 8 2.50 £0. 53
A4 ) Y il 3 8 2.38%0. 52"
FAL+ B 6 7 2.00%0. 58"
B+ ik 8 62.5 6 2. 14 £0. 69"

b: P< 0.01, SHERALLLE; d: P< 0.001, S5EFARHALR.

* 4. WIMBEEN KR AP EIEKAIE 24 h FREARBIMENL
RO —ESHEEN—SLRamEETNFM

Table 4. Effect of Lumbrokinase on T-AOC, NO content and
NOS activity after 24 h MCAO ( n= 6, x *s)

o 2l B g NO NOS
(mg/kg) (kU/g) (Hmol/g) (kU/g)
1EF X 3.18%0.57 1.10%0.20 0.40%0. 06
FAR4L 3.1410.59 1.1010.20 0.4110.04
15 T 4 1.25%0.15¢  3.22%0.55 0.83 20. 08"
A+ W 1.5 1.560.24  3.34%0.38 0.74%0. 14
B+ s 3 1.70 0. 18" 3.16%0.51 0.74%0.13

FERL 4 ] 6
A+ fkie@E  62.5

2.2310.40" 2.50%0.42* 0.72%0.07*

2.1510.37" 2.63%0.25* 0.72%0. 08"

5 m ZimiE . HEBE T R HKE
(mg/kg) (S1/2) (ml/g)
BFERA 8 1.22%0.05  3.74%0.09
152 T 4 8  7.17%0.73¢  4.990. 45!
PR+ | 1.5 8 5.77t0.22" 4.77%0.34
B 4 8] g 3 8  5.09%0.40° 4.31%0.54
MR 4 8] 6 7 4.70%0.65°  4.41%0.56*
B+ ik 62.5 6  5.8410.69™ 4.33%0.54°

a: P< 0.05, b: P< 0.01, 5BBALLE; d: P< 0.001, SHEFARA
L e P< 0.05, f: P< 0.01, 5+ 8 3 mg'kg Al 6 mg/kg
YLE A

2.3 WIHEE KBRAXRKPNAKFIE 24 h FHEI)
REFEIS RIS M

KRR B ik P 2E 24 h S AR 2 1 g B RS
# 3 (Table 3) fiw, ] WARAY A R B H I T B S
FHEE DHREGRA( P< 0. 001) 5 T 45 85 g % 771 = 26 R ik

d: P<0.001, SFARMALLES; a: P< 0.05, b: P< 0.01, S5
YIELEE; e P< 0.05, f: P< 0.01, SHIM 4+ 1588 6 mg/ kg 1L .

2.4 WIHEEIT KR AR BAKEE 24 h FRNZAR
BEMELKEN. —SHEREN—SHEEHEN
EppA

KRR B ik P 2E 24 h S5 4L R BB EAL
BE71.NO & 2 A1 NOS i1 ILFK 4 (Table 4) o 1 I
U SR T RAK T IRF AR (P< 0.001);
8% 51) 8 £ W Tl R 38 4 ] — s R R A G L
Ja 2l ZLR P A RE IR (P< 0. 05 8% P< 0.
01), (HERE AR FARAKF; H 1.5 mg/kg ZHF1 3
mg/kg ALAVEH 98T 6 mg/kg ZH(P< 0.01 B P< 0.
05) , Tt B 0 = Hi A A Re T IVE B A E AR
Hi:; B A NO & & M NOS W& M B B8 &= (P < 0.
001) , 6 mg/kg 4l 3 Bl AN ik #4238 7T P& AIK NO & & K&
NOS 71 ( P< 0. 05), IR A B FEAK B F AR A KT
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1.5 mg/kg 201 3 mg/kg AL TR, $27m 15l B G 75 5 K
& A B NO & 2 A0 NOS 75 14 1 2 21 i £
PFER .. TES-Tabr R, 5 5 kR I8 1 R e B
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2.5 REFRESER

FEBE T AT I, AR 4 K R R e 0 4 e K ]

BRI AR B 2% A7 R 22 AT L B R AN 4L i
JCH B P RS K B 2 UIR, K B REAE
X B4 5 sk X () 1, A B); il g &
ficke B AL R A 22 o B R S e T AR AL A, (i AF S
FEVRCUT B A 22 T, K M B L 6 mg/kg 1]
(E 1, C) ER &, B A e T ki il AL (& 1,

A B K, BOE b dRIAR HR Y FANTE, TR TEE

-

B 1. KRR ROARETRA
TR Rl Ik P SE AL+ kAR JBAL( x 40) .

Figure 1. The photo of the temporoparietal region of cerebral cortex taken under light microscope

kg Lumbrokinase group ( X 40); C: Vedrin group ( X 40) .
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