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Study on Mechanism of Hyperoside Protecting Cerebral Ischemia Reperfusion Injury in Rats

JIANG Feifei'!, CHEN Zhizhi', XU Yanwen!, WAN Haofang?, LIN Haiyan'"(1.Department of Neurology, Quzhou
City People’s Hospital, Quzhou 324000, China; 2.Zhejiang Chinese Medical University, Hangzhou 310006, China)

ABSTRACT: OBJECTIVE To investigate the protective effect and mechanism of hyperoside(Hyp) on brain tissue of cerebral
ischemia-reperfusion rats. METHODS Rat models of middle cerebral artery occlusion/reperfusion(MCAO/R) were established
by bolt-line method and divided into sham operation group, model group and Hyp low, medium and high dose group(30, 60,
120 mg-kg™"). The rats were evaluated by Zea Longa for neurological function and the brain water content was measured. The
volume of cerebral infarction in rats was determined by TTC staining, inflammatory factors were detected by ELISA,
pathological morphology of neurons in the hippocampus CAl was observed by HE staining, apoptosis of brain cells was
observed by TUNEL staining, and the expressions of TLR4, COX-2 and apoptosis-related proteins were detected by Western
blotting. RESULTS Hyp intervention could significantly improve the Zea Longa score of MCAO/R rats(P<0.05), reduce brain
water content and cerebral infarction volume, significantly reduce the expression of inflammatory factors(TNF-a, IL-18, IL-6,
ICAM-1, VCAM-1)(P<0.05 or P<0.01), effectively improve the pathological blood changes and apoptosis of neurons in the
hippocampus CA1 region, significantly inhibit the expression of TLR4, COX-2, NF-kB, caspase-3, caspase-9 and Bax protein
(P<0.05 or P<0.01), and upregulated the expression of Bcl-2 protein(P<0.05). CONCLUSION The protective effect of Hyp on
cerebral ischemia-reperfusion injury is related to anti-inflammatory, anti-apoptotic and inhibition of TLR4/COX-2 signaling
pathway.

KEYWORDS: hypericin; brain tissue of cerebral ischemia-reperfusion; anti-inflammatory; anti-apoptosis; TLR4/COX-2
signaling pathway
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252, M Image J 84T K EEAE ST, R i 2H
41 TLR4, COX-2. caspase-3, caspase-9. Bax LA
F Bel-2 ME A KBRS, L GAPDH ANZ,
2.8 GiilEar

KM SPSS 19.0 Gtk B 0 Hr , i Ay
BRI X L5 T, ASFILLEPE P HLRCR RN R
T3 26508 s AR PR LU, SR TP IR ST REAS £ K
3 P<0.05 HZEFA G FE X
3 FR
3.0 B KR LTI BEVE Rk 20 255 7K 21

KH Zea Longa PEoMARifEXT£52H K R4 T #f
ZUIREVEAT, IR FH AR E A A B 5 7K AR
b, ST ARAMLIG, BRI B2 D REPE 73 I
b 75 7K B ) 2 T R (P<0.01) . S BRI A 1L, Hyp
L R 2 RS SRR R Pl 2 D BE VT
KR 7K & (P<0.05 5% P<0.01), S5 1,

=1 FHAREESE TS WAL EKE(Xts, n=10)
Tab. 1 Nerve function score and brain tissue moisture
content of rats in each group(x * s, n=10)

S Zea Longa ¥4 ki 5 KR/ %
BTFARA 0.0+0.0 10.8+2.0
FRAILH 3.4+0.5" 48.0+7.21
Hyp 155520 2.640.5 33.843.8
Hyp il 2H 1.8+0.7% 29.9+4.22)
Hyp = 5 ik 41 1.4+0.5% 24.942.79

E: SERFPARALE, DP<0.01; SHEIHILE, 2P<0.05, YP<0.01,
Note: Compared with sham operation group, "P<0.01; compared with
model group, 2P<0.05, ¥P<0.01.

3.2 HAKRRINFEFEARFE o eI i
K H TCC Y ik A6 45 20K SR AL
I AT FER 43 ) o 2 4 S B A AE AL, )
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Fe 8 35 FRAR (P<0.05 8] P<0.01), 255003 2,

BRFARA HRILH Hyp {514

Hyp R4

yp HFFIEA

B1 &HARMERER

Fig.1 Cerebral infarction of rats in each group

R AAARRMERGHE (X s, n=10)
Tab. 2 Percentage of cerebral infarction volume of rats in
each group(x x5, n=10)

Gixil IR ARESEARARE 43 1L/ %
BTFAH 0.0+£0.0
RERIZE 24.3+2.4D
Hyp Ik i 20 23.643.2
Hyp Hil 2 18.4+1.82
Hyp 7 it 2 16.8+2.13

H: S/RTFARLLE, VP<0.01; SHEMAHLE, 2P<0.05, P<0.01,
Note: Compared with sham operation group, "P<0.01; compared with
model group, ?P<0.05, ¥P<0.01.
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Hyp %3 254 BB A5 1 E CAL XAl 28 TC 1k
PHEEMUAE . S5 UL 2,
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F=3 BUARRALARERTRAREIL(XLs, n=10)

Tab. 3 Inflammatory cytokines expression in brain tissues of rats in each group(x * s, n=10)

il TNF-o/nmol-L! IL-1B/nmol-L! IL-6/nmol-L! ICAM-1/pg-mL"! VCAM-1/pg-mL"!
BF R4l 30.249.1 465.0+38.5 108.2+12.5 135.9+12.7 24.7+4.1
HRERI L 79.8+12.3D 976.3+127.8" 350.1442.41 332.3+40.7V 60.9+12.7"
Hyp {5541 66.9+10.0 830.0+72.9 307.3+27.9 250.9+32.0 48.0+7.0
Hyp 41 58.8+8.92) 662.6+£96.92) 192.2+17.89 247.9+13.5% 39.3+4.12
Hyp &30 41 53.0+11.8? 557.7+97.39 152.2+13.09 188.9+13.89 31.6+3.72
H: 5BFARLILE, VP<0.01; SHEBILLE, PP<0.05, YP<0.01,
Note: Compared with sham operation group, VP<0.01; compared with model group, ?P<0.05, 3P<0.01.
« g
: _ : 2 100 pm’ ; 100 um L . ’_.'190 &
BFARA AR 2 Hyp f&FI&4H BFRA FRAILH Hyp i &4
b 3 S . 100 pm s 100 pm
— S H 4 Hyp @il
Hyp Hosfl k4 Hyp i1t yp HAIRAL yp FeFIRA
. . IR A TUNEL ¢ S A B 4E 22 8 T L (400%

200x)
Fig. 2 Pathological changes of neurons in hippocampal
CAL region of rats in each group(HE, 200x)

3.5 TUNEL 4 i 05845 2 K B4 208 T 1

SFARAA L, A4 A A 2 22 41 g 17
T-R B LI P<0.01); SHERAIA L, Hyp K.
Hr LR ) A R 2 A U T R AR
(P<0.05), FJFRIL AR 25 R ILE 3. 3% 4.
3.6 SR L HACHE AR

S5FARLMEL, AAIZ KR TLR4, COX-2,
NF-kB. Bax . caspase-3 Dl J caspase-9 & [ 1% i i
# b I (P<0.01), Bel-2 & M & & W #F B
(P<0.01), SHRIAAL, Hyp £&14h 2541 RENS
% T# TLR4, COX-2, NF-xB. Bax. caspase-3
LI caspase-9 £ H 7 & (P<0.05 ¢ P<0.01), [F]H}
% F Bel-2 S8 (P<0.05), R
WPk, 2RI 4,
4 it

CIRI i S pLil S f5 g dE w2 44,
FEEAL DN . A5 T RIERN . IR T
ARS8 R RE I RN AN T S CIRT 25 W AH
KPS ARP), CIRT & A=A, B TNF-a IL-1B.
IL-6, ICAM-1 K VCAM-1 25 R4E R ¥, 18 i ifi iz
S B SE M, AR DR B AR ) 2 Ak i
P E B FH 255 2021 4F 6 H 5 38 58 12 )

Fig. 3 Observation on apoptosis of brain tissue in rats by
TUNEL staining(400x)

x4 FAARATEEN(XLs, n=10)
Tab.4 Apoptosis rate of rats in each group(x * 5, n=10)

vl THTZ%/%
BRFARA 8.6+0.5
(L 53.2+2.8D
Hyp fi5 2 38.2+1.87
Hyp P72 35.6+1.6%
Hyp =71l it 41 34.3+1.4Y

T HSEFRGIE, VP<0.01; SHEML A, 2P<0.05,
Note: Compared with sham operation group, VP<0.01; compared with
model group, 2P<0.05.

T 0 4 9 S o AR PR 70100, Hyp J&—Fpig
MBS A, o s .ol . 5.
g S5 A5 B AT — i B R AP VE T, (BHAARAP B R
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IR, MBHTR KBTI T M R Hyp Xk i
FEE T R B A B R AP R, JE0 20 i
HARE W) 53 AL

P2 D REVE 3 8 BT 25 9 B9 v () — 20
BRbR, HETC SO 25 B EAR TR, A
5K ] Zea Longa PEornifEPE-Hr Hyp X fii dik i
FRHETE R AR 2 Th R 2Ok . 45 R R, Hyp
THE, KEMEDRET 7R ERIL, KU Hyp
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Fig. 4 Expression of related proteins in brain tissues of rats in each group
Compared with sham operation group, VP<0.01; compared with model group, ¥P<0.05, 3P<0.01.
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FRHEEB IR T R G EENVER . AWFEd
RER, SHFARAML, BAIL K B 418
TLR4/COX-2 {5 5l i i1k, migesd Hyp T
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