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Abstract: Objective To investigate the protective effect and possible mechanism of vitexin on middle cerebral artery
ischemia-reperfusion injury in rats. Methods Sixty male SD rats were randomly divided into sham operation group, model group and
vitexin [40, 80 mg/(kg €) ] treatment groups. The middle cerebral artery ischemia (90 min) /reperfusion (24 h) injury model was
established. One week before operation and 30 minutes before model making, rats in each group were administrated the corresponding
drugs by intraperitoneally injected. Rats in the sham operation group and the model group were given the same amount of normal
saline. The effect of vitexin on neurological deficit score, brain index and infarct volume were observed. The dynamic changes of
cerebral blood flow in the ischemic side were monitored by laser Doppler flowmetry. The levels of ROS, SOD, MDA, Caspase-3,
12-HETE and 15-HETE were measured. The expression of Bcl-2, Bax, ALOX15 mRNA was detected by real-time fluorescence
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quantitative analysis. The expression of ALOX15, p38MAPK and p-p38MAPK protein were detected by Western blotting. Results
Compared with the sham operation group, the neurological deficit symptom score, brain index and infarct volume of rats in the model
group were significantly increased (P < 0.01), the expression of ALOX15 mRNA and protein and the expression of p38MAPK and
phospho-p38mapk protein were significantly increased (P < 0.01), the activity of Caspase-3 and the expression of Bax mRNA were
significantly increased (P < 0.01), while the expression of bcl-2 mRNA was significantly decreased (P < 0.01). Compared with the
model group, vitexin pretreatment could significantly improve the symptoms of neurological deficit, reduce brain index and infarct
volume, increase regional cerebral blood flow, increase Bcl-2 mRNA expression (P < 0.05, 0.01), increase SOD activity (P < 0.05,
0.01), and reduce ALOX15 mRNA and Bax MRNA and protein expressions of ALOX15, p38MAPK and phospho-p38mapk (P < 0.05,
0.01), caspase-3 activity, 15-HETE, 12-HETE expression and MDA level were down regulated (P < 0.05, 0.01), and ROS production
was reduced (P < 0.05, 0.01). Conclusion Vitexin has neuroprotective effect on focal cerebral ischemia and can improve the blood
supply of ischemic side. The mechanism may be that Vitexin may inhibit p38MAPK mediated apoptosis through 12/15-LOX signal,

and reduce oxidative stress and inflammation, thereby reducing brain I/R injury.
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Table 1 Effects of vitexin on neurological deficit symptom score, brain index and cerebral infarction volume in I/R rats ()_( +5s)

ZH 5] FE(mg-kg ™) FAFIBVEIRIFS (n=12) e (n=7) FEFEAAF/mm® (n=5)
BFER — 0.004:0.00 0.532+0.014 0.004-0.00

it — 3.4340.41% 0.636 4-0.029% 254.42427.41%
HIIE 40 2.9440.33" 0.597+0.026" 227.35+21.34"

80 2.32+045™ 0.57540.037™ 194.58+18.62™

H5EFARALE: #P<0.01; SEMMALR: P<005 “P<0.01

#P < 0.01 vs sham operation group; ‘P < 0.05 P < 0.01 vs model group
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Fig.1 Changes of middle cerebral artery blood flow in model
group and vitexin group at different time points after
reperfusion (x=s, n =5)
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Table 2 Effects of vitexin on ROS, SOD and MDA in brain tissue of I/R rats (gx£s, N =7)

4 I E/(mg-kg ™) ROS MDA/(mmol-mL ™) SOD/(U-mg %)
BFEAR — 89.23+19.21 1.92+0.39 196.334-21.45
T — 192.15+27.12% 6.48+0.64% 121.65+19.87%
= 40 162.70+19.92" 4844027 146.51+21.51"
80 143.234+21.53" 3.924+052" 158.654-28.64""

H5EFARALE: #P<0.01; SEMMALR: 'P<005 “P<0.01

#p < 0.01 vs sham operation group; ‘P <0.05 P < 0.01 vs model group

F 3 HFIREX /R KFEMLEL Caspase-3 &K 12-HETE, 15-HETE EEMFM (x+s,n=7)
Table 3 Effects of vitexin on Caspase-3 activity and 12-HETE, 15-HETE content in brain tissue of rats with I/R (x%s,n=7)

2H 51 F &/ (mg-kg ™) Caspase-3/(umol-mL ™) 12-HETE (pg-mL %) 15-HETE(ng'mL™)
(EEN — 16.95+4.48 256.82+38.73 29.82+5.39
it — 29.74+7.09% 438.41+48.52% 62.83+7.31%
= 40 21.124+5.61" 376.42+38.97" 54.5144.08"

80 19.994+3.62" 312.23+41.56™ 38.42+8.42"

H5EFARALE: "P<0.01; SEMMALR: 'P<005 “P<0.01

#p < 0.01 vs sham operation group; ‘P <0.05 P < 0.01 vs model group

F4 HFIEI /R XRMLEL Bel-2, Bax. ALOX15 mRNA FRiEHIEM (x+s, n=5)
Table 4 Effect of vitexin on expression of Bcl-2, Bax and ALOX15 mRNA in brain tissue of rats with I/R (x=%s, n =5)

2H 53] FE/(mg-kg ™) Bcl-2/GAPDH Bax/GAPDH Bax/Bcl-2 ALOX15/GAPDH
BRFR — 1.00 1.00 1.00 1.00
it — 0.52+0.04* 1.71+0.07% 3.33+0.38% 1.87+0.08%
HIHIER 40 0.63+0.03" 1.484+0.07 2.36+0.21" 1.60+0.03™
80 0.78+0.02" 1.37+0.03" 1.75+0.02" 1.51+0.05"
H5EFARMALE: #P<0.01; SHMANE: "P<0.05 “P<0.01
#p < 0.01 vs sham operation group; ‘P <0.05 P < 0.01 vs model group
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S5FERMLR: P<0.05 #P<0.01; H5EIMANLE: P<0.05

p-p38MAPK

4R 80 mgrkg
#512% 40 mg-kg *

p38MAPK ALOX15

"P<0.01

*P<0.05 *P<0.01vssham operation group; P <0.05 P <0.01 vs model group

2 HHIES VR KFMLAL ALOX15, p38MAPK, p-p38MAPK EHFIARIEM (x+s,n=5)
Fig.2 Effect of vitexin on expression of ALOX15, p38MAPK and p-P38MAPK protein in brain tissue of rats with I/R (g =s, n =5)
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EAEF - p38MAPK [113#0E A2 fixi /R $i 45 51 2 # £48 ot
T EIEE S5 Sl —. p3BMAPK # iR
A e, i8S Bax. Bcl-2 Al Caspase-3 & [A]
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0] 12/15-LOX %1, B&fI% 12/15-LOX HIERIE, ik
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R, ROS A RUE %, MDA /KF-Ft &, SOD
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M3 p38MAPK F-SII4HAHT:, B&K Caspase-3
TG PE. Bax/Bcel-2 {8, B Hl| & NE, BEIK ROS
AR, $Em SOD i, F#{k MDA /KF. 4l
Al e 12/15-LOX 15 5 #1 p38MAPK /13 (1) 41
M, (R S SR 98RE S8, AT AR
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