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Protective effect of CR1-SCR1-3 protein on acute cerebral ischemia and reperfusion
injury in rats

Yang Shaojun, Zhang Xuan, Lu Yanzhi, Wang Zhengqing ( Department of Microbiology, Chongging Laboratory of Microbial Engi-
neering, College of Basic Medical Sciences, Third Military Medical University, Chongging, 400038, China)

[ Abstract | Objective  To investigate the effect of complements on acute cerebral ischemia and reper-
fusion (CI/R) injury and the protective effect of complement receptor 1 (CR1)-SCR1-3 protein. Methods
A total of 75 adult male Sprague-Dawley rats were randomly divided into three groups including a sham opera-
tion group (n =15), a CI/R injury group (n =30) and a CI/R injury + CR1-SCR1-3 group (n =30). Transi-
ent focal cerebral ischemia was induced by intraluminal middle cerebral artery occlusion ( MCAO) method.
After MCAO for 1 h and reperfusion for 24 h, the effects of CR1-SCR1-3 protein on neurological deficits and
cerebral infarct size were detected by neurofunctional deficit score and TTC staining, respectively. The activities
of myeloperoxidase (MPO) and superoxide dismutase (SOD) and the content of malondialdehyde ( MDA) in
cerebral cortex were determined. The deposition of C4b in cerebral cortex and the pathological changes were
also assessed. Results  After CI/R injury for 24 h, CR1-SCR1-3 could significantly improve rat neurological
functions ( P < 0. 05) and lead to a reduction in cerebral infarct size (P < 0. 01 ). Pretreatment with
CR1-SCR1-3 could decrease the MPO activity (P <0.01) and the content of MDA (P <0.05), and increase
the SOD activity in cerebral cortex (P <0.01). Decreased C4b deposition as well as improved pathological
changes were also observed in the CI/R injury + CR1-SCR1-3 group (P <0.01). Conclusion Complement
activation plays a critical role in CI/R injury, and CR1-SCR1-3 possesses a protective effect by inhibiting the
over-activation of complement system.
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ARBi1 h, CI/R + CRI-SCRI1-3 4 £ J& # Mk i3 5t & 1% CR1-
SCRI1-3 /1 0. 01 mol/L PBS (KA SCHk[ 3 ] K 71 552 35 45 AL o 7 7
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2.2 CRI-SCRI1-3 & G xF Kk ZAY 22 25 48 BAZ SR AR 64 2.3 CRI-SCR1-3 %& & 3t X &, MPO MDA 7K -F % SOD

A
BRI TFEHETE 1 h )5 BT ARG A BN, CI/R +
CRI-SCRI-3 415 CI/R 4 L B E 27 (P >0.05) ;AR
J5 24 h T ARATESIEE R K 0, CI/R 4T RESR 2 TEA ) B
2 E T CI/R + CRI-SCR1-3 4{(P <0.01,% 1),

#*1 CRI-SCR1-3 EAXMZAKRMZINEENIRM( 5,5 +5)

2159 n AJE1h ARJi24 h
BFARY 15 0.33+0.48 0
CU/R 41 30 2.65 £0.30% 3.58 £0.30°
CI/R +CRI-SCR1-3 4] 30 2.38 £0.23% 2.62 +0.21%

a: P<0.01, 5 F R ;b: P<0.05,5 CI/R Mk

SR TTC Yoyt 45 4L K BRI B F 1A T Y b 1, 2%
SRR B CU/R ALK il i A4 W R BRI 52, JK P9 2 X I ] 4
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%2 CRI1-SCR1-3 EAX & HARMELEFER K MPO MDA &
SOD RN (x +5)

JAESEAAFR MPO MDA SOD
#4151 s
(mm?) (U/g) (nmol/mg) (U/mg)
BFARAL 5 8.51£5.00  0.36+0.08  6.73x0.34  300.11 £3.51
CI/R 41 10 235.31+£32.53>  1.46+0.09" 16.24 + 1.52> 136.05 +3.55P
CI/R +CRI-
10 85.40 £38.62" 0.92+0.07*¢  8.48 + 0.68% 238.98 +10. 83"
SCR1-3 41

a: P<0.05,b: P<0.01, 58 F K t4;c: P<0.01,5 CI/R 41
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AL, i C3a,C5a J C5b-9 %5 RIE F BL ¥ AL i,
A BB E ] B E 2GE C/R K& DIRE , I
DR RIS T

MPO J2 ¥ (1 40 i b JIr R 1 — i P9 8, 24>
Y11 0 il — S, LG R T R S 2 2 PMIN Y
B8R RAE N IFRRE o AN, LA L 23 mT 38 1o
RGEMAERGR G A B i3k, Wb A i 2 A
FINRIAER , 51 & IR i ik, MDA & 8454 SOD
I i AR T AR G S W 4 2H R 200 52 A 0 400 497 1 ™ e A
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