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WE: AW 5T B 7E 3T A8 AT 36 Ml 2 25 B kAT 25 3 (benzoylpaeoniflorin, BP) % 7k B v S 1 75 3 73 #5245
(cerebral ischemic reperfusion injury, CIRI) FI{R I 1E F K o F AL o a3 g 57 K i b 2 ki 2€/75 #EVE (middle
cerebral artery occlusion and reperfusion, MCAO/R) F2), il FH K BR b R Wg 4% 41 it 8 #h 22 4 i (PC12) 2 57 & 0
37/ FHEVE (oxygen-glucose deprivation/recovery, OGD/R) 1 4 JE FF SIS 7L . &5 S IR, BP i35 143 CIRI 5] 2 [ #f
Z A0 B T, 8D B AR T AR, DR i X R R O A 9D 8 PR R R R 2R R A 45 4% . Western blot 45 558 B
BP 7] 2% T {2 U4 T2 (1 (Caspase3.Bax) Kk, FLIHFTIET-H A (Bel-2) KA. qRT-PCR &R, BP {2 %
F (TNF-a-IL-181L-6) A T2 1 (Caspase3Bax) (13 K RE K, LEBIFETE A (Bel-2) MK RIEKT.
S 2 T R DL, BP S5 35 T 5 10 22 S 2 [N 3 B AR AT TNF {5 508 B W R RGBT 4 IL-17 15 5B e . 28 Lpr
IR, BP ] [ 98 i e S AN AL B2, Ha #2280 I 02, R KRR CIRL A 44514, 2 BP ¥R 97 S ML A4 oG A5 H F-) I R B2
FAERAE T SEIRARYE o AR SIS 13 FMWIVL H 2R 25 K 5 SE 58 sh A 3122 03 25 At (JttHE5: 20241209-15).
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Neuroprotective role and underlying mechanisms of
benzoylpaeoniflorin in rat cerebral ischemia-reperfusion injury

LIN Tong, WEI Xu-ting, ZHU Huang-qing, SUN Yu, ZHU Zhen-hong"

(School of Life Sciences, Zhejiang Chinese Medical University, Hangzhou 310053, China)

Abstract: To explore the protective effect of benzoylpaeoniflorin (BP), an active component of Paeonia
lactiflora, on cerebral ischemic reperfusion injury (CIRI) in rats and its molecular mechanism, middle cerebral
artery occlusion and reperfusion (MCAO/R) model was established, and oxygen-glucose deprivation/recovery
(OGD/R) model was established by using rat adrenal pheochromocytoma nerve cells (PC12) to carry out
experimental research. The results show that BP can significantly improve the neuronal apoptosis induced by CIRI,
reduce the area of cerebral infarction, the neuronal damage in hippocampus, the loss of Nissl bodies and the
mitochondrial damage. Western blot results showed that BP could significantly down-regulate the expression of
pro-apoptosis proteins (Caspase3, Bax) and up-regulate the expression of anti-apoptosis protein (Bcl-2). qRT-PCR
showed that BP down-regulated the gene expression levels of pro-inflammatory factors (TNF-a, IL-1p, IL-6) and
pro-apoptosis proteins (Caspase3, Bax), and up-regulated the expression level of anti-apoptosis protein (Bcl-2).
Transcriptome analysis showed that the differential genes regulated by BP were mainly concentrated in TNF
signaling pathway, rheumatoid arthritis, IL-17 signaling pathway and so on. To sum up, BP can reduce
inflammatory reaction and oxidative stress, inhibit neuronal apoptosis, and alleviate the nerve injury of CIRI in
rats, which provides experimental basis for the clinical application of BP in the treatment of ischemic stroke. All
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experimental procedures were approved by the Experimental Animal Ethics Committee of Zhejiang Chinese

Medical University (approval number: 20241209-15).

Key words: benzoylpaconiflorin; cerebral ischemia-reperfusion injury; inflammatory reaction; apoptosis;

transcriptome sequencing

o 2 o At 5B ORIE T SR N, B R AR
EERF S B RRE R R A, B TR
214550 13, =t A 1/4 B NAEH — A 28 [ il &6
it B N 22 08 AR IR, i A R A
FrRAEA 3 RME T %, X — B3 AE 70 & DL B NG
AL, oA Sk R P K ZE B (acute ischemic
stroke, AIS) £ /7 4 2 1 1) 80% . 5 M [A] B, 3R
{10 06 25 H 4 FROPT 26 202.20 T3, 4E R K 39.4 75, 4E
FETZ# 09 21.9 J5, PR 4n 4] A7 250 B 76 1o 26 v 52 9 1)
RAESREEL S KES# L RAIHEREY,
ARG PR S e v, i 4 o g 328 ) VAR T V2 A LA P
FIFFE T, SR FERE VR AT gk — 2B 51 i pR 2 TT BB T,
n B A A A%, BRSO V3 B 4% (cerebral ischemia
reperfusion injury, CIRI),

I 0 2 e R T e 2 R R R Y, o BRI 2
R RT o A REE UL IA N i AR R BT AR
R AN B BV E DASFN AR R IR TG R
NS LR s n s e I i M NS N I 3 I N
1IN I N | SR G ST I WD S G B U - = R VA
PR T JORE S5 B 05 7 28 55 TR 2 00 % figk i Bk 1T, /= 1
RT3, FEVRTT ALS b B MURRTT RORT R A (ES .
FRATAE Ry TE r 24 0 — A R B LA I # b
I AR R AR 24 B 2 A OBt FUAIE S, AR AT R Bt
RKPUIRTE L R W SRR . R BEAT A
(benzoylpaeoniflorin, BP) #& 75 AJ )43 R M i 43, 7]
LA 22 fige fii fk XL 73 VB Y 952 09 51 AR 1 O R M 4L 23 4 i 07
T2V R B 58 ) DA I Nrf2/HO- 115 538 B R 4 il K
B PR O JUURE B 2% fife NI 22 0 51 72 19 /N B 1k it 45
1" 4% TAK-STAT {5 5 38 1 170 400 #1240 e 2 it
F i RIB T KR O T R

5 T o A A A R R AT R R R I 1 A
FEE AN RPUEAK T KA, BIR T AR PUEA
AR, BT K — R 50 0 R 4n i R B, AR
B T4, 51 R B B U R BP & AR AT Y E ()
TEYEV ST, B A ) S8 RS SR A s R TR AR
FHU, T A B B0 s 1L i 2 A A AR B AN T 240
[ o AR, BP X T i 5 PR VA K BRI i £ 4 4
W AN B4, BP T CIRI ) 73 F AL iR R G B . 3
TR, B S A A BRI IR K J, FLAE L D42 0 A

VA% G AL 8 s 50 23 T WL S5 07 T R 4% H i B
BEMER . AW I0 I8 i s 4 2 48 7 BP A A HE AR
S R, 7 a6 0 2 2R e ) 22 SR Ak R R, s I 4 R
BEAT HE A S8 00 AT B S 9l 58 Rl e s SR S g
J% i (quantitative reverse transcription polymerase chain
reaction, QRT-PCR) % iiF, DL HA ¥ B BP 3% CIRI il J5
FR) R RE S DR KRR S i g, E i ) B BP YR 97 CIRI HY
WA TR HINLA o

MR57EE

SCIGEN4  SPF i SD KER, A 250+ 10 g,
8~11 Ji W%, 330 R, B bilg BK A &l #2 4k, Yl ik 5
SCXK () 2023-0009, & v PEMESR 1), [ it & it
K, E 22~26 °C, ¥ 55%, & i il X3, AR iUbR
BN ZRGEED 12 h B IE/12 h BB . SEid b i A 44
PR AR W UL o R 24 K 5 S B s e B 23 51 o3 (R At vt
(HLHES: 20241209-15).

A FR  PCI2 ZHMk B AR GAE, FH & 10%
Jifi 2 MfiL 3% ) DMEM ¥: 37 55, B T 37 °C.5% CO, }; 7
i H B 7R, BUAL T 0o B AR A A 1 40 B T S

LI PR BEAT 251 W T RS 2 R A P
A BR A F (CAS: MUST-22112805, 46 [ > 98%), LA
DMSO (AR FE < 5%) ¥ RV i, A= 20 86 K Ff R 2
T AR PE; #KiA+i 2% (edaravone, ED) T rf [H £ & 24
Wl K TE BT AT B (CAS: 89-25-8, 4l J¥ > 99%), LA DMSO
(LR FE< 5%) RV R AR, FH A2 B 3R /K06 B8 3 T AR ik
JE£ 5 T v B koA ZE /73 E T 45477 (middle cerebral artery
embolization/reperfusion injury, MCAO/R) k42 (#it = :
2838-50/A4, b3 P BH2 A R 2 \]); RNA 101 8% 581X
& (GEER R BHE A F], 155 3079237); IR EEEZ
(T A B 24K 22 3 ) S 36 T 51 A 40 ); AnnexinV-FITC
g0 Ff R TSRS AR 5T B (C1062M). 45 5 48 G 1 )
(CO121) T Rifg = RAEMBE ARG WA R, H
(malondialdehyde, MDA) Ml #&L (A003-1-1) AL
{k. 1 (superoxide dismutase, SOD) il %2 iR 7 & (A001-
3-1) 4 e H Bk i 4 4k ) B8 (glutathione peroxidase,
GSH-Px) Ml & i 7l & (A005-1-2). & & b &
(catalase, CAT) I & i 77 & (A007-1-1) 30T Fg 57 2
FAE RN IR 7] B (o MU AL AKX ),
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TRIzol (ThermoFisher A &, 15596018); £ & 747 Wik
7l & (3% [E NEB A &, NEBNextR magnesium RNA
E6150S); i # 3 B
(Invitrogen 2 &, SuperScript™ II Reverse Transcriptase,
cat.1896649).

g aEEE 0P LS —49); RM2255
Y] A HL (Leica Microsystems A @ ); UCT BB 1) Fr
ML (8 [ Bk A 71); TE2000-S B8] B A 2 9 BB
( H A Nikon 4 #]); illumina Novaseq™ 6000 (LC Bio
Technology CO., Ltd.); BS323S % H1 1 K F (Jb i FE %
FI i 45 R 40); Bioanalyzer 2100 (3£ [H Agilent 2 &));
oligo (dT) # £ [Dynabeads Oligo (dT), cat.25-61005,
2 [E Thermo Fisher A 7.

FER M AT RREBANEE 2% Longa
X SD K B #EAT MCAO/R B Rl R K BRAK  Ja
2% J3 B2 Ll 2 3 o R s v S BRR I A 20 4 B LR A
SBIK AN B KA ET A B K. TR L 5 L B Bl ik
(Y3 o Sy AN ERAM BN MK, AE B ) KT 4 AT — % 4,
Bk Je AT A Bk . T30 B ik &5 FL R AL F 7 BY
F, RE A9 4odd N, F A 2o di N R 30N 30 Ik it B,
TSIk, ke LB 2 U BE 7 InF B 1 gk 24 N, BRI
RURL D). BRI 1 h R R 212 B, 45 FL 8 B ko
O, 88507 1 R4 TR 5 .

REBESHY A0 AT TS0 1 45 R f A
(SRR, # SD K BRBEHL 73 AR T R4 (Sham 2H) KLY
ZH (CIRIZH).BP 4. (2.5.5.10 mg-kg")-ED 4 (3 mg-kg™),
FH 10 X, TR G 2 h B IR I E S 4 T BP Al
ED 254, 58 R 1R, B4 T R, RT AR5 BA 4 4
SCERPIT VR HEAT IR I RS 45 T R AR AR AR B 3K .

REMETNREFRIRAEIRIT 5 7 S0 K B AT
JA 5 1 RANZE 7K, 418 Zea-Longa 5 i7", Xt 4%
MR AT PR EAT N0, VO AE 1~3 73 3 € Nt
BRI R, 00 A4 0 F . bR Erhadi
PIREIR, 0435 R BB 2 8 I, AN R 58 4 A J o Il i
JR, 1705 s E AT E R, RIS M e, 2 75 3)
Y8 BATER, R A ], 358 AReE BHAT
E, BIREK, 450 LIPS N 1~3 0 KRR
35 W, IR E N 87.5%, AT LAHEAT SLIG I E -

TTC 3t %41 KR4 0.9% NaCl.L IiE#E i )5,
H L ) 5 8 i 4 20 B T T4 1) K B o A b o i el
AN =80 CCUKAFH PN 1 145 22 1 2 2R i, kg L) ke e AR A7)
)G, 2% TTC QeBURIBIG Fr, 37 *CROGIE H - F%
5minfE AN, HH 3K

HE & %4 KRZ 0.9% NaClHl 2 % H O
IV IS, B HS 56 BE 1 i 2H 2N 4% % 5K I gk

fragmentation module, cat.

1T e . SRIEEMY G, 750 Z 2K K R
95%- 85%- 70% £, BEIZ L, I 75 78 1R /K A= 1 I b
TR R AL G, I A R B R BE 1 LR
MK, — 2K 0% B AR B, i 0 R R e [ e . R
FH 25 A W0 55 i 2H 2063 5 [X 93 B AR 4 R 3 R

NissIZZE® 54 K4 0.9% NaCl #1122 58 F % O
JRESRE VE ST, HH 58 B A I AL LN 4% % 5 R oh ik
1T E . ARE Y R, 2 A Z R T K LB
95%- 85%-70% £, B 13 i, FF17E 75 18 7K 12 6 i s .
FRAB K IR 3 UK, TN 1% HF 25 i 5 60 °C iR 47 9% 7 4
4,40 min, ZETR7K DR, AN R LR BE 1K) L RE V3 v R I
K, T R RIE I AL B, B P R A B .

AEEDHEBREWBEFBE SHRRELME
VEVE S, UK EECH 2 A i S Ak, DRI 1 mm® K
N, TN 2.5% % BRI P, 4 °CUKAR B %€ - ddH,O ¥
B3Ik, 1% HRER I VR 8] 7€ FF o ddHLO ¥58E 3 7%, H A
I A 55 A P 2 TR KT 9 ot 2 e B K, 1 FH B K 4 T
RIS TR i Ak B PR B R VR A VR A B A, B N 4l
A E IR B T, 5 R B FE & 70 cCin iR &
A, B fE AT R ) AT RS Gt I S I
B g2 Il B

KR IE R ALK E B2 BLS Western blot %4
KEZ 0.9% NaCl U T HE1E J5, UK 143 25 H i AR A
i 25 200 Sy i, B 43 U B A 2, 4% 20 R AR AR NN
RIPA Z2f 7, B 2 BT 5 BRI 25 00, B AN 38 e B
N 60 Hz SRS 60 s, R P IK. HFEELE RS, vk -
Z4# 30 min, & 10 min HIRIEIR G #8725 — k. BL
(4 °C~12 000 r-min™ Z.0> 15 min) & B350 258 105
DV, B RE R R R 10 1%, BCA LI E B IR
AR 2R AL, AT A5 1, F A 5 100 °C & P 5 min i
17781, -80 °CIR4F . LA 80 V HiJE 8 58 SDS-PAGE Hi,
¥k, B J5 LA 400 mA 40 min % R 3E AT R, 58 RS H
5% WRE Wk A 1 h, $ZRELRIR E —H1. 91, B,

X BRI 55 & GSH-Px. CAT. MDA, SOD & £l
EOBhES 4K R 3 ko, %= B FE 10 min 5,
3 000 r-min” B0 10 min, B3 J5 % A7 T -80 °CUK4H
. #% 18 GSH-PX.CAT MDA . SOD & | & 5K, #4T
I3 FE ARSI o

S % ¥ Z/8 # £ (oxygen-glucose deprivation/
recovery, OGD/R) {2 BIgG# 5  HUN $i A= K A 40 g,
BEAT A Ak, FH IR o OB TH 2, A0 P R VR B R
=T 1x10°4, BT 37 °C.5% CO, i 7 fa 597 28 h.
FALRECH, PBS R BE 3 Ik, I JCBE TG IfLiE DMEM 1
FRHE, F 96 FLARBUE T 78T 95% N, 5% CO, [k 4 /)N
FEHEFR 6 he BPTHLLE AR IR, 1E37 °C.5% CO,
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B IR fA P 4k 455 77 18 ho

CCKS8ERR AR BPIKE X HARE M K
4 B 4z Bl 22 96 FLAR P AT B AR OE BE, K 4 B e A
Sham #41.OGD/R 41 .BP 41, B T £ 72 i 15 7% & x5 5k
K395 B 96 FLAR, FH PBS S 583MWE 3 1k, SR G [ fL
43 3N 2 0.25.50. 1004 125+ 150 pmol-L" BP ff)
DMEM 584 35 37 Wi, 2553748 HH 55 9% 18 h; 18 B A
OI8OGB (A, 18, THE A ME S . 41 S T
16 = (ypm ~Awen) ! Aspamm = A ) < 100%e

EER A WM Bl 2 96 FLAR P E AT 4 AR
5, B 41 i 43y Sham 41 .OGD/R 41 .BP 41, & T k% 9%
Fa R IR A KA B 6 FLAR, A PBS iR B
3K, A5 A BP A LA I 4% 50,100 150 pmol-L™!
BP [¥] DMEM 5¢ 4= 55 759, 28578/ 8597 18 h, B
BN, R B UL BB R IS i R, TR A
B N S R

k40 B AR 460 S [E] 3K £ BP 3t OGD/R f5 PC12
SRR RIS K 4H M Rl 22 96 FLAR A HEAT Bl AR
i, 44 40 043 9 Sham 41 .OGD/R 41 .BP 41, & T 1%
FrRERE IR B ECE K, B 6 FLIR, FH PBS B ARG
3K, SR )5 1A BP A FLH I A £ 501100 150 pmol L™
BP ] DMEM 5¢ & 55 321, R 7288 R 1597 18 h, % 1|
Annexin V-FITC 41 B8 T A6 & i B B AL B R A

RNA-seq #% SR AN F 741 H TRIzol Xf & FF il
[ RNA #3474 & f1 416 . NanoDrop ND-1000 X A
RNA I &8 5 46 & 317 5 4%, 3+ 38 & Bioanalyzer 2100
Xf RNA [ 56 B 1 #F 47 & 5 9 B > 50 ng-pL”, RIN
fH > 7.0, total RNA > 1 g i & FHFsL . il H oligo
(dT) Rh BRI P e 2l 6 H b A5 PolyA ) mRNA i
ITHRF A IR . IR B0 mRNA 7E & iR 414~ FLH
BER AT Wl oR Sl AT i Befk, 94 °C . 5~7 min. 4
B AL IR RNA G e 10 % S B R4 FH A 7 cDNA, 2R 5
i E. coli DNA polymerase I 5 RNase H # 17 XU 85 &
Bo H4IX H DNA 5 RNA [ 5 A SUEE 6 4k ii DNA X
B, [A] I £E SUBE A 48 N\ dUTP solution, 5 X EE DNA (1]
RSty KNS AP A vy, PR R A b — A AR, {8
FLRBH 5 R iy A T HlKE p e Sk A7 & B2, 0 FH
R H A BN AT IR A 4liAk . DL UDG B A X
B, JE I PCR AR PE 95 °CLR-FF 3 min, 98 °CAE M 8 AN
R, FEIR 1S s, 1B K E] 60 °CIR-EF 15 s, 72 °C FIEMH1 30 s,
5 ZEAH 72 °CAR R 5 min, {8 H B B BOR /N 300 +
50 bp 3L . B )&, f# H illumina Novaseq™ 6000 %if
FLHEAT X W0, A A PE150

KEGG E& 77 #7452 5 £% %4 (fold change,
FC) > 1.2.P adjust < 0.05 bR #E#EAT 2 5 B DA i ik, O

i tH Sham vs CIRI Al BP vs CIRI [ 25 7 56K . LUK
AR AT 5, P <0.05 bsiE#EAT GO & 54 # Al
KEGG Rl % & £ 75 #r, MM KIS BE #8135 5., JF
I R F R AR B AT AT AL .

qRT-PCRIGIE  HU % 4 K KR if > Bk g 25 2 b
A, WREVR, —80 °CR-AF. Fl qQRT-PCR % iE Tl 1 9%
B 22 5 B R IR 38 FE IR T -« (tumor necrosis factor
alpha, TNF-o) 140 3/~ & -1 (interleukin-18, IL-£)+ 1
4 g~ 2 -6 (interleukin-6, IL-6)- ¥ Bt & B2 1) K 4 2 TR
B /KR 3 (cysteinyl aspartate specific proteinase 3,
Caspase3)~ Bcl-2 (B-cell lymphoma-2) I Bax (Bcl-2
associated X protein). AR 371 & U B 15 A, A
TRIzol 42 B 41 2 Hp (1 05 RNA, B J5 3047 30 5 5 6 Bk
cDNA. PLpHLBhER A (B-actin) NN IEIESEILR, &
A H R EER R E A 5 AIREL. R
I 4 95 °CTRAEME 30 s, 95 °CAE M 5 s, 60 °Cil K 4E
i1 min, S8 58 R, VIR BE DR IR AR O A

Table 1 Primer sequence. Bcl-2: B-cell lymphoma-2; Bax: Bcel-2-
associated X; IL-6: Interleukin-6; IL-1f: Interleukin-14; TNF- a:
Tumor necrosis factor alpha; Caspase3: Cysteinyl aspartate specific

proteinase 3

Gene Primer sequence (5'-3")

Bcl-2-F CGG GAGAACAGG GTATGAT
Bcl-2-R TCA GGC TGG AAG GAG AAG AT
Bax-F GCG ATGAAC TGGACAACAA
Bax-R TCC CGAAGT AGG AAAGGAG
IL-6-F CCA CTC GGT CAG AGCACT CC
IL-6-R CCATCG CCGTCACCACTCC
IL-1B-F CCT GCA GCT GGA GAG TGT GGAT
IL-1-R TGC TCT GCT TGT GAG GTG CTG
INF-a-F ACC GCA GAAAGAAGC CGT GG
TNF-a-R TGC CCC GCT TACAGT TCC TC
Caspase3-F CTG GAC TGC GGT ATT GAG AC
Caspase3-R CCG GGT GCG GTA GAG TAA GC
f-actin-F CCG TAAAGA CCT CTATGC CAACA
f-actin-R TAG GAG CCA GGG CAGTAATC

GitF oM SLIHUE R SPSS 22.0 Gi it #fF

N, TRECTERL Y DT (E AR (x £5) ow, 4]
2 AN BE AR B LG R TR 3R U7 2 9 AT (one way
ANOVA) FI LSD i 5, ¥ 25 11 46 5% K FH XU AR 38, P <
0.05 K A REEER

%R

1 BPX CIRI KRB LRLEHNREET
FARFEBP X CIRLK B2 &5 BAWITIEH, f£id

BEFARJGHIEE 1 R 7R, AHE 500 A [7] 45 731 ) K B

HHAT TR ThREVE Sy, LB 85 R B8 (H 1A), Wk

1~3 IR A35 A, EB I 87.5%, 7 KJq,
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5 CIRTALAHLL, BP 44 & Thaed 5 v 4> & F R, A
2R ZE S, Uk BA BP BT LAY G R 00 P P 2 T e
ifs. [FIEF, TTC Jeta s R 2R (K 1B), Lt N
o 25 23 1E 5 D8, 16 4 O Tl 2 AR BE X I,
CIRIZH AR L, BP 4111 i B FE AR R0/, H BAT 254905
AR, K B = BH P S B 2 P i A BT A R ek 2D
(F1C). HE 4Lt 45 5 5% (8 1D), BP 41 % CIRI 41,
¥ T DX 20 A 5 T I, RS S, B I 4
BB AL . Nissl G i g5 R 5 oR (K 1E), CIRTZA
Je IRARIRD B 45, ph e H s b, 25 BPA
Je BAR K i B £, w4 o BRI B3, e AR
B A4 . AL, ARHEFUMEE T CIRT K B i 41 2118 1
s 2R AR A, 38 337 S R R X K BRI 0 o X

A B

Neurological score
8]

Sham CIRI BP

Figure 1

BTSSR AT ISR . 45 B oR (B 1F), CIRT 4128 fi 14
LS, SRR R AR K AT, I W B
—SE 80, BP A TEAHIN, K/NIE H, 2ok A i 507
M. b gk R F B, BP X CIRI K BB A B & HI6IT
PEFH, A8 8% 40 1) CIRT K BRI 355 1 22 400 i 7 453473 , 72 31
TR 2 a0 B
2 BPX CIRILKRIERKNHIERMEGDHR
Western blot 5 #R 47

GSH-Px & — i i A i S 10 000 il (1 i, S5 A7 20
FH LG, BP 20 GSH-Px Rik & T i (B12A). CAT & —Fh
T A SR, 8 B ) AT DL S A i A A A A
LR AU H, BP 41 CAT £k &7 . MDA ] L%
TER A4 P I o iod 480 A 1 2 B2, DTG ) 2 s ot HH 4 i 453

C

40+ —

304

20+

Area ratio of cerebral infarction/%

Pathological changes of brain tissue stained by BP in CIRI rats. A: Neurological function scores of rats in each group; B:

Observation on cerebral infarction area of rats in each group; C: Area ratio of cerebral infarction; D: HE staining (100%); E: Nissl staining

(100x); F: Ultrastructure of hippocampal neurons in ischemic side of rats in each group (30 000x); Magnification x100; scale bar = 100 um.

Magnification x30 000; scale bar = 1 pm. n =3, x + s."P<0.01,

reperfusion injury; BP: Benzoylpaeoniflorin; ED: Edaravone

wkk

P <0.000 1 vs Sham; P < 0.001 vs CIRI. CIRI: Cerebral ischemia-
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LS, SRERIALAR L, BP 45 2540 MDA )& & 9] &
B . SOD & F1 0] LA i HL A BR 4 E B 2 1 R
5IEH AR, B4 SOD & & BH B K %, iff BP 41
SOD & & Ft & . tAh, iEid Western blot £ #ll CIRI J&
KSR L T AH R ) B A AR AR O, 5 R R (BI2B.
C), SD K i it MCAO/R i #5 5, Bel-2 & R IA = F
fi, T Bax il Caspase3 & 1 £ 1A & [ i, 5 Sham 2 ]
b, WHEREMEER, £ BPAZAIGIT Ja, Bax Al
Caspase3 Hf A K IA & N, Bel-2 R REE L, 5
CIRIAfFERENZ S . DR ERY, BP—EREE
REAZ 3] CIRT K BRI S A6 N U M, BT RE X CIRT
Jei KRR A 2 0 B R T B R AR A
3 BP Xt OGD/R [§ PC12 #8122 4R REE T RO 22 M

AN [F R B BP X OGD/R Jii PC12 4H i A7 3% 28 1) 45
R 8~ (K 3A), 5 Sham 21 40 ity #4 Ltk , OGD/R 4.
(0 pmol-L™") 4l I A7 15 K 218 61%, KA W EMZE 7,
A, J 488 5256 3% 3 100 wmol - L' A #x £ 45 25 WK JE «
FH A 2K 48 B R 58 OE 4 B T, 45 7 04504 100,
150 umol-L" BP 2§ #) 15 3%, B ] %1 (Kl 3B.C), 5
Sham 214 b, OGD/R 4L Y& T- 41 g |2 34 £ ; 5 OGD/R
ARG, BP A T 40 /b o i gk & 58 gLt U R A

B
=3
S
]
w
T

Eiid
= 300
§° T 2 20
200 -
E soktok é Sokokk
T 10
73] . @]
% 100
0- 04

Sham CIRI 2.5 BP 5 BP 10 BP
2501 B

2004
i

mg'l

SOD/U

504

Sham CIRI2.5 BP 5 BP 10 BP

£
wn
1

B
(=1
1

»n
1

=3
1

o
wn
1

Relative expression of Bcl-2 @
P
1
Relative expression of Bax

=
(=}
I

Sham CIRI BP ED

Sham CIRI 2.5 BP 5 BP 10 BP

FL A T L, B BT (B 3D), TR 6 IR A,
OGD/R £H47 552 /b ()15 45 €6 200 A, 356 1 K 2 DU B 4 i 97
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Figure 2 Evaluation of serum oxidative stress index and Western blot index in hippocampus of CIRI rats by BP. A: Glutathione peroxidase
(GSH-Px), catalase (CAT), malondialdehyde (MDA), superoxide dismutase (SOD); B: The expressions of Bcl-2, Bax, Caspase3 were

detected by Western blot; C: Quantitative analysis of Bcl-2, Bax, Caspase3 protein. n = 3, x £ s. P <0.05 "P<0.0l,
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Figure3 Effect of BP on PC12 neuron apoptosis after OGD/R. A: Effects of different concentrations of BP drugs on PC12 cells after OGD/R;
B: Effect of BP on apoptosis of OGD/R model cells; C: The effect of BP on apoptosis after OGD/R was detected by flow cytometry; D:

Crystal violet staining of PC12 cells after OGD/R modeling. Magnification x100; scale bar = 100 ym. n=3,x £s.” P < 0.001,
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Figure 5 Transcriptome study on the protective effect of BP on CIRI rats. A: mRNA volcanogram of differential expression; B: KEGG

analysis of differentially expressed genes
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Figure 6 gRT-PCR detection of Caspase3, IL-18, TNF-a, Bax,
Bel-2, IL-6. n =3, X +s. P <0.01, "P<0.001, ""P<0.000 1 vs
Sham; *P < 0.01, P < 0.001, P < 0.000 1 vs OGD/R
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