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o PO B A BT RCGE Rk Rz g A iah + 05 m LA BT 5 (3) SRR LhER, & 40 T
PRALIK A AU A K2 i IX. Occludin , Claudin-5 8 [ #8947 B L, 225734 424 5 L (P<0.05) ,
L DI 47 2 A AR D 5 e 0 B 2H B ol 3 5 (4) 9 RL A LA, 4% 2 T TR A e i
JRZAEE p-BAD Bel-2 5 A 3K W] B IE AN | Caspase-3 2 R IA A FrBEME (P<0.05) , Hi Ak fr 22
HEmEH A Edm w3, &ik @84+ AT g S 18 p-BAD  Bel-2, Claudin-5
Occludin ZHFRL, F Caspase-3 £ FA IR, DT et A a1 P52 v R B4 25 o E dB 4 R R i
2H 2 s BRRCAE | SR I 2 Bk 1M o 2H SRR A 1B 42

[REEiA] Kokl rRE s, R0 BERRACAOCIET S SR 7~ B kL 4R -2
Wy CEMEREAN-3; BEEEER-5; HRER

[FES2S] R285.5 [X#kFRIEAE] A doi:10.3969/].issn.1674-1749.2023.04.011

The Effect of Spleen-strengthening Decoction on Claudin-5,Occludin p-Bad, Bcl-2, Caspase-3 pro-
tein expression in ischemic cortex of cerebral ischemia/reperfusion rats
CHEN Jiamin, LI Hua, LIU Wanghua, CHEN Yanyan , CHEN Xinhao

BATH . FRARPAIA (81473567) ;i 4 Th EERHT ) 8 T H (2021013, A2023038) 5 31 7 4 1o
BANHTT G A4 (20K097)

VEH AT 410208 U5, bR i B 24 K 2 v B 2 I N — I e B [ PRSI SR 2E ) (=46 RIESE
Mt BROsE ] RS Wer i A S (2R RIREAE ) B7 b S 25 B R R 0 (2546 XIREAE R
)

VEZ I . BREERL(1998 - ) | 2020 RAE LM+ AF 5K A4 . WF5EJ7 1) il 1 4590 T BR 25 B 3R 0 5%, E-mail :
1721867305@ qq.com

WIGTEE . Z2A6(1976- ) Ml B2, WA 06, BF5T D5 170 i 5 h B 25 B A 9T . E-mail ;420039931
@ qq.com



654 FRERAEEZS 2023 4F 4 A4S 16 %255 4 ] Global Traditional Chinese Medicine, April 2023, Vol. 16, No. 4

Hunan University of Traditional Chinese Medicine, Changsha 410208, China
Corresponding author: Li Hua ,E-mail: 420039931 @ ¢q.com
[ Abstract]

leviating neuronal injury in rats with cerebral ischemia-reperfusion. Methods A total of 80 SD rats were

Objective To explore the possible mechanism of Spleen-strengthening Decoction in al-

randomly divided into sham operation group (n=10) and operation group (n=70). The operation group
was evaluated after model preparation. After excluding unsuccessful and dead rats, the rats were divided
into model group, edaravone group, high, medium and low dose groups of Spleen-strengthening Decoction,
with 13 rats in each group. The middle cerebral artery occlusion (MCAO) model was prepared by middle
cerebral artery embolization in the operation group, and the intervention lasted for 7 days. Before sampling,
the internationally recognized neurological deficit score ( mNss score) after stroke was used to score the
neurological deficit. The tissue was taken from the ischemic cerebral cortex, and 3 rats in each group were
randomly selected to observe the pathological changes by HE staining. Five of each group were randomly se-
lected to detect the expression of Claudin-5 and Occludin by Western Blot. The expression of phosphoryla-
tion-associated death promoter ( p-BAD) , B-cell lymphoma-2 (Bcl-2) and Caspase-3 were detected by im-
munohistochemistry in the remaining 5 rats.Results (1) Compared with the sham operation group, the
neurological deficit scores of rats in the model group were increased significantly. After drug intervention,
the neurological deficit scores of each group were decreased (P<0.05), among which the edaravone group
and the high-dose Spleen-strengthening Decoction group were decreased most significantly. (2) Compared
with the sham group, the pathological changes of rats in the model group were more serious, and large areas
of tissue necrosis occurred. After drug intervention, the pathological changes of each group were improved,
especially in the edaravone group and the high dose group of Spleen-strengthening Decoction. ( 3)
Compared with the model group, the expression of Occludin and Claudin-5 protein in the ischemic cortex of
each drug intervention group was up-regulated, and the difference was statistically significant ( P<0.05) ,
among which the edaravone group and the high-dose group were the most significant ; (4) Compared with
the model group, the expression of p-BAD and Bcl-2 protein in the cerebral ischemic cortex of each drug
intervention group was significantly increased, and the expression of Caspase-3 protein was decreased (P<
0.05) . among which the edaravone group and the high-dose group were the most significant. Conclusion
Spleen-strengthening Decoction may improve the symptoms of neurological deficits and pathological changes
of brain tissue in rats with cerebral ischemia-reperfusion by up-regulating the expression of p-BAD, Bel-2,
Claudin-5 and Occludin protein and down-regulating the expression of Caspase-3 protein, thus promoting
the repair of ischemic brain tissue injury.
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K, p-Ake A ELEEAE T LR i A S SCAE T
8 Al ¥ ( Bel-xL/Bel-2  asociated death promoter,
BAD) , 1 BAD M &4 [ ¥if# 45 H ¥ 8 B ( protein
kinase B, Akt) f5 5 i85 B Ik B 40 feJgg-2 JL
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(260+20) g, 4 F 11 7 17 36 e 5tk LR S A TR A
H),SEG sh ) AR PR AT UES  SYXK () 2013-0005 ,
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W P R 2GRS s oL SPE 5t e R G5,
BRI A 26°C  HIRHREE 55% , F B RoK , J6ms
TEIR 12 /B, AT G T AT B E Y45 G AH G A8 L
W) 8 3 3k 990 g o B 24 R 2 s ) S B AR T 1 2
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1.2 #

AN 15t 2 344 7 IR -1 (ORF BRI
R T7) I AR R . 1S 15 g K 15 g 1LZh
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P T8 R Y s 24 K2R 5 — B I s B B A, R R K R
B R ek 78 A A8 A 25 1 ¢/ ml, KA
I35, 4°C UKFE ¥ A o MGR 2= TSP (it 5
2012B00528 , B 5L S AR Tniil 25 A R A A ) o
1.3 FERAF S

B Pt K Bl p-BAD ( AF347, % Affinity
Biosciences 23 A ) ; S 9L K B Bel-2 ( A0208, 587 %
MR RH A RA A ; i KR Caspase-3
(bs-0081R,Jb st B R AW H AR A BRAF] ) 5 St
Claudin-5 £ 58 B HL 1A (34-1600, 35 [F Invitrogen 23
A]) ; RPL occludin 2 FLREHLAR (13409-1-AP , 3 [
Proteintech 2~ A ) ; e ¥t B-HL 3 & H £ vl B b &
(20536-1-AP, 3% [H Proteintech 23 ) ; it 5% & 5 iRt
F(G2016 , I AR 22 7)) s RIPA 24 W
(G2001, &I A WA P B H A F ) PVDF
0. 45 pum( TA-09, Millipore 2y 7] ) ; MCAO &£k ( #
% :2630-20A4, AL T PEVEFHE A FRAF]) .
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Je e 2k il B 3= 5, A 22 35 30 ik (internal
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Rl KB R G, 4300k 14.76 ¢/ (kg + K) |
7.38 g/ (kg » K) .3.69 g/ (kg - K), Hofilt s sh +
75 R e 2R Y T I R ARG B, DATRRE B 5 ik
PR HGR P A RO i 3.2 mg/ (kg -+ K)o BRHp
AN, HABLH I T LA 2 mL ZE08/K S | BRIk HE
ZHHN, HABA T LA 1 mL AR BRER KIS e e i,
B 24 /NS 2 HE IR 2 B4R 245 T R,
H 1, %5257 KJa, AbFER Uk i ik 2H 21
ARTASE 24 /NI BV AR BRI ZSR AR AT
1.6 HllFsbR S ik
1.6.1 FHADIREBRAUAEARIT Sy SR AT BRI
RV 2 P 1 28 2 RE AN T 737 (modified neuro-
logical severity score, mNss) , OB Al 2 /)N Bl AL 7
TFARALHK R PEEHLIEIR 10 2, 5H&TARH 10
HxpEe, 3 60 HOREL, #E17 # 2 DI REBRIUIR DL IT AR,
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Claudin-5 F B L 44 1 @ 2000; B-actin Fii B b 14
1 : 1000) & b7, 5 — RGBT TBST Bk 3 Ik,
B 5 b, (6) IR _HUEE 2 /NEF, M5 TBST
Ve 6 W, B 5 2. (7) AT ECL 50 B 527
AR, A ER 5 IR, R alphaEaseFC K
JE S AT R 53 B 2 IR FEAE, H 2R 1 LARE i 2%
JREEAR/ AN N 2 K FEAE RN, AABF5E LA B-actin iy
N,
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24 /NEFLL b A ORI U1 B RFE . 3% H,0,
FIRIFE 10 53805 281K ok IR ER VA TR N R I
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1.7 Stk

SEIEUIE TR F SPSS 21.0 Ge itk k43 #r, %F
BT IES R 30 K Oy 25 55 R 30 ), Y IR IE
oA THEERH I B bR 22 (v £s) RO, HY
AR 2555k, WA TR PR R L A Y R IR R

AT LA (SR LSD 3k ) |, %5 P<0.05 NSiE B
ERAGIHFE X,
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2.1 fEERERD A 0T G dfe ot P R RUR 2 T) ig
PR T- 531 52 ]

SRFARA R, HAh £ 4 KR LT fg
PR PE A3 2 N ( P<0.05) ; SR R4 oA K
IRRIZR A A IR - Jr 2% 500 = A 28 T RE T 43
PIA W BEAR (P<0.05) s SRR Hi =4 L #%, filt
#h T AR S AT K BRI 2 Ty R a4 T 4 3G
(P<0.05), WF1,

R AFAREMEIREBAALIR I UL (x£5)

2H 5 RHE Rl (g/kg)  PRATIREEITE >
BT ARLH 10 / 0.00+0.00
AL EH 10 / 6.832.10°
HakFi 10 0.0032 2.02+0.73"
M LRI EA 10 3.69 3.80+0.51%
b L P RIEA 10 7.38 3.69+0.22"
LR ARG 10 14.76 2.32+0.12"

e SEFARALLLE, P<0.05; SHAIL 1K, P<0.05; 5Kk HiZ
HL#,©P<0.05,

2.2 AN B 0 T i st P T K Rk 2H U P
TE SRS 1 5 0]

RFARAPZ AN AIE 7% HESIE# A
o s MU TR G, 12 M58 58 R T iR, MR Ry 20 €8, R I
R s ST AR AR L, A AU 20 A 28 40 i R T 2k
L 2R Fr SR, HE S i A 25 5L , B A [ 4 18] BT 7K
Jifr s SR RUZE AR L, MRGR P AR A (g B AR £ 7 45 7
YA — o TR RE o AR AL I R s, K U s
SN 22, HES) R T UL o M A Al RS | T 4
fift  AZIBEARNS -5 JE DR GR 1 2% AR e g kb + 7
A G RO, LR T,
2.3 R A T 0 ik R it R R Bl 2H 21
Claudin-5 Occludin & [ 15 B2

S5RFARA LK  HEAIH Occludin , Claudin-5 £
FIZER I T (P<0.05) 5 SRV AR L, AR ki
ZR A+ 74574 Oceludin , Claudin-5 2 H
Rk LR, 2R AR X (P<0.05) KL
MR L 7% 20 FN = 0 i 41 o A o o . DL 2,
®2,
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T A BTFARYL B B C KIS FIZR4; D ﬁi*ﬂ%?l\j:ﬁﬁﬁﬂiéﬂ;
E @b 107 s R A F R 0 e

2 FHKEMAZ! Claudin-5 , Occludin £ [ LK &1
2.4 fgIRRD T 5 XoF B ke o R O T R R 2H 21
p-BAD Bcl-2  Caspase-3 25 [ 3¢k B9 5 1]

ST AR A, A5 21 KRR 4 4L I B S5
X p-BAD Bel-2 & H R B H I FEAL, Caspase-3 &
FZIA 0] B R (P<0.05) ; SRR ZH L&, A TE
ZR2H AgRERD - 5 2% 390 R 4 K R 4 2R R B IX
p-BAD Bel-2 51 R iAW 38 M1, Caspase-3 2 [
FIXA FTRAR (P<0.05) ; S KIA 78 20 L, £ it

#b 7 AR A K BRI A 2 I K2 JBT X p-BAD |
Bel-2 FE 15 T %, Caspase-3 5 1 #i5H FFF,
XA G L (P<0.05) , IR 5 v 7
2l p-BAD Bcl-2 Caspase-3 5 H# ik 52 22 5 A B
R(P>0.05), W3 K3~ 5,

T2 FAHKEINHLERME FIX Occludin
Claudin-5 & FH 3R KK P10 HL3sE (xes)

251 FLH  Occludin/B-actin  Claudin-5/B-actin
BFARH 5 0.699+0.064 0.865+0.024
FERIZ 5 0.163+0.023" 0.188+0.026"
iSrxie | 5 0.498+0.031" 0.622+0.083"

i i Sy (1 v 0.330+0.010™ 0.503+0.028"
a3 i e By R v R 0.413+0.010" 0.566+0.016"
2 i N Sy B e R 0.547+0.033" 0.686+0.053"

F: SEFARLLE,*P<0.05; 5B AL, P<0.05; SRk R %
e, ©P<0.05,

T A TR B B C HaAHi 22 ;D (@R L7 (R iR 20 s B IGRh L0 vhsf i 4 s F (kb Ly 5 i 2
B 1 SAKRMALHE HE J 04559 (x400)
K3  BHKFINHLUER N X p-BAD Bel-2  Caspase-3 85 135K V-1 L& (x+s)

4151 A P-Bad Bel-2 Caspase-3
BFARA 5 0.200+0.033 0.214+0.031 0.140+0.025
AL 5 0.143£0.030" 0.143+0.019* 0.541£0.049*
Suxie | 5 0.318+0.032" 0.401+0.033" 0.201+0.040"
(23 i oy A = 5 0.229+0.125¢ 0.241+0.042™ 0.369+0.038"
A - J7 ) 2 5 0.264+0.018" 0.265+0.031"™ 0.355+0.041"%
AR AR 1 0 e 3R 2 2 5 0.301+0.034" 0.386+0.121" 0.215+0.037"

. SIEFARY L, P<0.05; SR R, P<0.05; SKIARIZE 4 i, ©P<0.05,
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TE A RTARG B BRI C IR 4 ; D @A L0 A B4R E dIRURh 2205 bl ek 2 5 F @ Mkh D s R ek 2, R IAD
3 AARRURAH LN X p-BAD & 13434 (THC, x400)

B4 ARG 2 K T X Bel-2 2 33K (THC, x400)

5 FHURBRANHLUBINF FRIX Caspase-3 £ 235 (IHC, x400)
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A r N > A A 5 AR, R IR AR AR, TR [l A,
IEMSRAPST HE 2 BSGE Y, AN RIZE R,
T2 W S W 11 737 S T B g G i e B A B 5
HIVKE KA, AU SR BR R+ +
iU AT R R R 28 ) i R4 T 53 I A ik 4 21
LA, Uk B A NG D - Ty X ke i 4 o 2 rh KRR A
Pl 228 — € PR AP VR P, v DA B RD £ 5 e 57
A RAE,

KRR T IR A E TIE X, 2l T
PP S E R R R Y DD i g
(40 Claudin-5) 33k 55 TR, 23 SO L)Y Bt
SER ST MR IR T 40 Ff [RDRS BRF T R DT S
UM AR HEIEH T Occludin , Claudin-5 #BJ&
SR R 1 G W B RO, X A A Ik 5 B )
RELL M A A 36 e e A B BRI Y AR
FRRZE T AT 5T B4 MR = T T LA R AR 1 i o
FEPE R AT RS R i 28 0 40 i A0 3L 5, A 2ok
p-Akt B I T T A2 A T, PR G sk
MG ABFTE S s, S £ 05 AT Bk R
FRUIBR I i 2H 21X Oceludin | Claudin-5 2 FH £ 3A 7K,
Horprep 2T Hg D ) i e R A e o B, 3R
HA fE e b + J5 ] G @ 33 _E U Occludin | Claudin-5 &
P T8 43X e L P A 2 e R B A B R4 VR T

R BIT A BRI E B E AR KA
SEANRLPE T AT A AR FERAT AT DL R AS [R] Y i A 3K
ol B 20 B B Caspase 975 fL il DNA F Bi b,
Bel-2 FERMTHE B S 5%, EN1EEd
P28 H A0 Bel-2  Bel-XL, B i T22E 1, 4 Bax
Bak, 5% Bid .BAD Bim Z&''% _ #f5¢ 83!  BAD &
Bel-2 JEH G & A = BEOR P IR S R R T EE 1

it BH3 455 Bel-2 S0 Y HAR AL 51 Bel-XL
VR S 200 Jif 56 1400 1l PR 745 6 T 2 400 L0 1 1
YER, AR BAD °f DLYEAT — Ser-
112 5 Ser-136 B LA p-BAD K A4 H AT 40 /i
TR, P2 A0 A7 16 0 G TR T8 2w ik
22 R IR H UL 1 BAD , BE Rl B 508 Bel-2 28 A%
WRIIE A A7 8 51, P A ELAE T, BAD Ak v 4 il
¥ L5844 Bel2 BH R IR BB EEEER,
AW ER™, Bel-2 5 Bax AEWES 1E A& NI IR IR
BRI RS 5 T A0 A T A0 i Bk
B SHET-E A Bel-2 AL T-HE H Bax 1)
FEE S IEAH G, Bel-2 B M S REIIHI “ SL -
fify” Caspase-3 B ZRIR AU 4 40 e 51 3 |, Caspase %
VE R 40 B 8 T 1) B ASORTRET PR AT LB A Bl
R ERIHA S BLRY i S BT , 5 B FUK R R A
FIRIBAT RN, Caspase-3 7E F G175 5 1) 5 H i 2%
W S 07 Hh bR A e VEVE T, T E R DNA S 4
SR ST BE , fe 2T BN K A= AN AT 30 1) A
TR, SERRRFFTUESE B /R 058 U KR
g 28 oo Caspase-3 FoIk i R ,quéééﬁﬂﬂﬂ{}a
TR HBEZ G0, =35 Z IRV FF7E 535 A0 5GP 5 T
3o 1) KU 2 7 B Caspase-3 B , A& PRk 2H 20
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