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Buyang Huanwutang Alleviated Oxidative Stress Following Cerebral Ischemia/Reperfusion

in Rats by Formyl Peptide Receptor 2

WU Fang-hua, LIU Yu-lian, GAO Yu-rong, YANG Kai-ling, LIU Wei'
(School of Basic Medical Sciences, Guangzhou University of Chinese Medicine,
Guangzhou 510006, China)

[Abstract] Objective: To investigate the role of formyl peptide receptor 2 (FPR2) in the inhibitory
effects of Buyang Huanwutang (BYHWT) on the oxidative stress and its protective effects on cerebral ischemia-
reperfusion in rats. Method: Forty-eight male SD rats were randomly divided into sham group, model group,
BYHWT group and BYHWT combined with FPR2 inhibitor (Boc-2) group. In the sham group, only the vessels
were isolated. In other groups, the middle cerebral artery occlusion (MCAQO) model was constructed using the

modified Longa method and reperfused after 2 h of ischemia. BYHWT (16 g-kg"') was given by gavaged twice
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daily after reperfusion in BYHWT group and BYHWT+Boc-2 group. Boc-2 (0.4 mg-kg') was injected
intraperitoneally 30 min before surgery. Equal volume of saline were given instead in sham and model group.
After 24 h of reperfusion, Fluoro-Jade C (FJC) staining was performed to observe the changes in the number of
FJC-positive cells. Western blot was performed to detect the expression of apoptosis-related B-cell lymphoma-2
(Bcl-2), Bcl-2 associated X (Bax), and cleaved aspartic acid cysteine proteolytic enzyme-3 (Caspase-3).
Besides, superoxide dismutase (SOD), malondialdehyde (MDA ), glutathione (GSH), and nitric oxide (NO)
was measured. The mean fluorescence intensity of nicotinamide adenine dinucleotide phosphate Il (NADPH)
oxidase 2 (NOX2) was examined by immunofluorescence. Result: Compared with sham group, the model
group showed increased number of FJC-positive cells (P<0.01) , decreased Bcl-2 expression (P<0.01) ,
increased Bax and cleaved Caspase-3 expression (P<0.01), increased NO and MDA content ( P<0.05,P<0.01),
decreased GSH and SOD activities (P<0.05, P<0.01), and increased NOX2 expression (P<0.01). Compared
with model group, there were decreased FJC-positive cells (P<0.01), up-regulated Bcl-2 expression (P<0.01)
with down-regulated cleaved Caspase-3 and Bax (P<0.05, P<0.01), decreased NO and MDA (P<0.05, P<0.01)
with increased GSH and SOD (P<0.01), and decreased NOX2 expression (P<0.01) in the BYHWT group. All
the above effects were partially blocked by Boc-2. Conclusion: BYHWT can reduce oxidative stress injury and

inhibit apoptosis in cerebral ischemia/reperfusion rats, which may be related with the down-regulation of NOX2

expression by FPR2.
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Fig.1 Effect of Buyang Huanwutang (BYHWT ) on number of FJC-positive cells after cerebral ischemia/reperfusion in rats (IF,=x100)
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Table 1 Effect of BYHWT on number of FJC-positive cells after

cerebral ischemia/reperfusion in rats (x+s,n=6)

215 /g ke FIC FHYE4NM R H /A
R FAR 12.39+8.65
fEE A 285.78+53.92%
A EHIE 7 16 112.44+23 .34Y
#MFH AR 1% +Boc-2 16+4x10™ 189.28+21.36%
5T ARV P<0.05, P P<0.01; 5 B 4] 1L 5P P<

0.05,9P<0.01; 5 %M FHIA 1137 21 H %8 P<0.05,P<0.01(F 2~4 7)) .
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v---za s
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Fig. 2 Electrophoresis of apoptosis-related proteins expression

after cerebral ischemia/reperfusion in rats
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F2 #MAZEEFNARMRODBEIFEATHEHXBEERENHI (X+s5,1=6)

Table 2 Effect of BYHWT on expression of apoptosis-related proteins after cerebral ischemia/reperfusion in rats (x+s,n=6)

215 Fl /g kg Bcl-2/B-actin Bax/B-actin Bcl-2/Bax cleaved Caspase-3/B-actin
BFA 0.80+0.30 0.70+0.15 1.15+0.40 0.80+0.12
BLRY 0.45+0.11% 1.08+0.13% 0.420.09" 1.16+0.16>
A 7 16 0.93+0.24" 0.69+0.15% 1.33+0.129 0.84+0.12%
4h A 8 #.3%+Boc-2 16+4x10™ 0.52+0.13 1.20£0.329 0.44+0.08% 1.2240.35%

T B BT B (P<0.05, P<0.01) ; 5 46 B9 25 H 4, b
A & Ti37 26 1) NO F1 MDA & & B i F F& (P<0.05,
P<0.01),SOD Il GSH i 1 i 2 $4 Ji (P<0.01) ; 55 b

£ 3 APHIE T % T K B B R o B # ¥ J§ MDA,NO, SOD #1 GSH 7K 3

FH & 117 41 He %, 40 BH 38 . 3% +Boc-2 2 i) MDA Hl
NO & & i 2 H (P<0.01) , SOD Fl GSH i 7 I %
TRE(P<0.01), WFE3,

Y80 (X+s,n=6)

Table 3 Effect of BYHWT on levels of MDA ,NO,SOD and GSH after cerebral ischemia/reperfusion in rats (x+s,n=6)

21 51 FlHe /g kg MDA/umol- g’ NO/umol- g’ SOD/U-mg' GSH/mg- g
[EEN 1.46+0.38 1.44+0.18 74.70+5.46 4.75+1.22
e 7.07+1.57% 2.59+0.60" 42.18+13.55% 2.65+0.78"
B H 16 2.60+1.28Y 1.26+0.16" 68.37+11.45% 5.58+2.92%
41 BH R 1 % +Boc-2 16+4x10™ 6.55+1.24 4.24+1.629 42.72+10.90% 2.41+0.54
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0.01); SREAVA L, #hBHIE 37 40 B9 NOX2 b 3
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4 iTig
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Fig.3 Effect of BYHWT on mean fluorescence intensity of NOX2 after cerebral ischemia/reperfusion in rats(IF,x200)

Fa4 WAZEEZIKEMEEDEZEEENOX2 EFHRREEMNH
il (X+s,n=6)
Table 4 Effect of BYHWT on mean fluorescence intensity of

NOX2 after cerebral ischemia/reperfusion in rats (x+s,n=6)

2090 FlHE /g kg NOX2
RFAR 0.09+0.05
A 0.16+0.03%
AhBHIE T 16 0.10+0.02%

#MBHIA F % +Boc-2 16+4x10* 0.16+0.02°

Feak Al DA O AR AR R R T, ot NOX2 F2 2277
FE T i A 2 oo b o AR B 98 SR 4 088 9 O G €8 X
NOX2 &Ik #HAT T 41t , K AN H & 77 Al LU T
I NOX2 ()3 ik . 4 W 5% & ¥l FPR2 i if NADPH
it 44 481 119 RO'S A= o 3 15 40 Ak 1z 38>, L FPR2 4 I
ML A& RvD, 7] DL 4% NADPH i 1 357" 0 SR
*BHIE T B A d B Boe-2 5, NOX2 ik 14, 4%
7~ FPR2 1 i J2& b BH 38 37 8 % P 5t 1t 74308 1 5 410
A I A P ) — S TR TR A A

. 14 .
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