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Effect of Buyang Huanwu Tang on Synaptic Structural

Plasticity After Cerebral Ischemia-reperfusion in Rats
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( School of Basic Medical Sciences, Guangzhou University of Chinese Medicine, Guangzhou 510006, China)

[ Abstract | Objective: To investigate the mechanism of Buyang Huanwu Tang (BYHWT) in improving
synaptic structural plasticity after cerebral ischemia-reperfusion in rats. Method: Middle cerebral artery occlusion
and reperfusion model was established. SD rats were randomly divided into sham-operated group, model group,
BYHWT group, BYHWT + Gap26 ( connexind3 inhibitor) groups. BYHWT was given twice a day (16 g-kg™'),
Gap26 was intraperitoneally injected once a day since the third day after surgery (25 g-kg™'). Brain was taken out
at the 7" day. The changes of neuronal synaptic and gap junction ultrastructure were observed by transmission
electron microscopy. Synaptophysin (SYN) and growth-associated protein-43 ( GAP-43) protein expression were
detected by Western blot and immunofluorescence. Result: The structure of synapses was integrated, and the gap
junctions were clear in sham-operated group. In the hippocampus of model group, the structure was destroyed, and
the gap junctions disappeared. Compared with the sham-operated group, model group up-regulated the expressions

of SYN and GAP-43 (P <0.05, P <0.01). In the hippocampus of BYHWT group, the structure was close to the
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normal. Furthermore, BYHWT up-regulated the expressions of SYN and GAP43 (P <0.05, P <0.01).
However, after the combined administration with Cx43 inhibitor ( Gap26 ), the damage of synaptic structural
decreased, only a small number of gap junctions with the structural integrity can be seen, and the effect of BYHWT
on SYN and GAP-43 was inhibited (P <0.05, P <0.01). Conclusion: BYHWT could improve the hippocampal

synaptic structural plasticity obviously after the CIRI. The mechanism may be related to the increase of the

expression of Cx43 and the promotion of the intervention of SYN and GAP-43.
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2 FHik (SYN 1:5000, GAP-43 1 : 500, B-actin 1: 5 000)
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GAP-43 1:250)4 C i & of 7%, TBS ¥2 il 10 min,
TBS/triton Y ¥ 2 Y&, 10 min/ YK, I W AH B 2¢ 96 — 4T
(1:200) , Z R EOEHEF 2 h; TBS H¥E 3 ¥, 10 min/
W PUEVOR B W B o 7RO 3 AR B U
T3k B Bl N S CA1, CA3 1 DG X #E17 W Z2 40
B8, JH Image-Pro Plus 6.0 #1443 # &, 1158 i 45
AL - Y SO0
2.4 geiteEsr R SPSS 17.0 B, i A £ s
Phxss Fom, ZH B BCR F SR 2 T 25081,
YL IE P L LSD- A 36, L P <0.05 H 22 A
giit e X
3 &R
3.1 X MCAO K Bt ifn 0] 15 5 88 3 45 440 1) 52 )
B T AR 2 53 fioh 285 ) 56 B WS M, T DL 22 R il A A
2 T S 0 T A R AT 5 A TR L % fh 45 P A, % B
UD BB T R A AR BRI 5 b B 38 037 41
5 fih 245 KA B0 WA, O M B R 1 22 | A O R S A
SERC M #h BH 3R T + Gap26 40 5 % FH i T iz 40 L
B2 b B0 /D AT L /b 5 R 58 BE R B IR GE
UL T,
3.2 XF MCAO K BRI 5 SYN £ (1335 5%
M SR F AR L, AL SYN (1) 3 15 B 5 34 Jin
(P<0.05); 5 A Hh 45, #b PHIE 3% 41 SYN (1)
TR WFERM(P <0.01) ; 54MHIE 107 4 R, #b
FHIR 1 ¥ + Gap26 41 SYN i) %5 B FH FEAL (P <
0.01), WK 2,%1,
3.3 X MCAO K ERU i i A0 ¥ & SYN S35 F1 43 W
JERIR R 5T R 4L e g, B R 4 e 0] 9
CA1,CA3 #1 DG [X SYN (1~ 34 5% ' 5 2 BT @ 3% Jn
(P<0.05,P<0.01); 58RI e, #hFHIE FLizm 4
SYN [ F- 345 o i b 2 14 i (P < 0.01) 5 5%MH
. 45 .



526 5 1 1)
2020 4£ 1 A

HESREFFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.26,No. 1
Jan. ,2020

A BRTFARU;B. BEEIL; C. 4L LA AL D. 4L T + Gap26 41 (18 2 ~5 [[])
B 1 #PAZEEZFHI MCAO X RERMNESEMEMMZm(EH, x4 77)
Fig.1 Effect of BYHWT on ischemia side ultrastructure of hippocampus in MCAO rats( SEM, x4 J7)

SYN W S D e 02
-actin IEREG_G—————— ) D

A B C D
B2 XREKRMmMMED SYNEARIEBK
Fig.2 Electrophoresis of SYN protein expression in hippocampus
after cerebral ischemia
F1 #MEIEREFHIT MCAO KERERMMEDS SYN ZEARIZHZNG
(x+s,n=3)
Table 1 Effect of Buyang Huanwu Tang ( BYHWT ) on SYN
protein expression in hippocampus after cerebral ischemia in MCAO

rats(x £s,n=3)

20 51 Fl /g kg ! SYN/B-actin
FA - 0.35 £0. 04
% - 0.65 0. 13"
FPHIE T 16 1.47 £0.03%
AR % + Gap26 16 +2.5x10° 0.78 £0.11%

ST ARM LR P <0.05,7 P <0.01; A LD P <
0.05,Y P <0.01; 54 HIE FHLL LEE P <0.05,9 P <0.01(F£ 2 ~
4 ).
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W38 (P <0.05) ; SACARVZ LA, b FH IS FLim 4
GAP-43 PR BWEHM(P <0.01) ; 5L T
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3 #PRERFHX MCAO KRERMMED CAL,CA3,DG X SYN XM R0 (G50, x200)
Fig.3 Effect of BYHWT on SYN protein expression in ischemic hippocampal CA1,CA3,DG of MCAO rats(IF, x200)

DG[X

F2 WEEHEFNARKRMMES CA1,CA3,DG X SYN EHRABENFM(x+5,n=6)
Table 2 Effect of BYHWT on fluorescence intensity of SYN in ischemic hippocampal CA1,CA3,DG of MCAO rats(x +s,n=6)

2190 Flit/g kg ! CAl CA3 DG
B F A - 0.03 +0.01 0.04 +0.02 0.03 +0.01
TR - 0.06 =0. 03" 0.07 £0.01" 0.06 +0.01%
FINLERL 7] 16 0.12 £0.01% 0.13 +0.02% 0.12 0. 02%
FPHIE 137 + Gap26 16 +2.5x107° 0.09 0. 02> 0.09 +0.01% 0.07 £0.01%
GAPA3 PR - ’ 43 KDa F3 AEIZEEFI MCAO KRRMMED GAP43 EAREHNH

M (x+s,n=3)

. Table 3 Effect of BYHWT on GAP-43 protein expression in
B-actin |EG—_—— A 12 kDa

hippocampus after cerebral ischemia in MCAO rats(x s, n=3)

A B C D
453 FlH/g kg ™! GAP-43/B-actin

B4 ARGMMNED GAP43 ERFREARK -

R FA - 0.88 0. 10
Fig. 4 Electrophoresis of GAP-43 protein expression

- ~ b
in hippocampus T 1.20 £0. 10

AR IE T 16 1.74 £0. 16"
AWFALTAHAMBTHATOH3 RREM)  WRELH+Ga26 16 +25x10°  0.700.03°

TF4 06 2 B I Gap26 T 50, 159 J2: 76 I $51 05 06 2 90

B Cxd3, BB Cxd3 76 4h R T 07 08 G IR 05 oF 401, 33 % L8 0% 17 RS 2 Cxd3 352 85 8 75 5 ik

[ PR o R UL ) 0 T MR RS2 A R I

BEI S T 0 fl 0 3% ¢ i 45 M0 2 A% 00 0 4 R 60 5 fill 7 90 M 60 B 1147 R, Hoh SYN A

W + Gap26 416 5 56 il 25 MO AR KRN BEE T35 GAP-43 515 5 il T 9 14 75 11 ¥ 5 0 P A 2 11, SYN
.47 .
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B 5 #MPRZEEFH I MCAO KRERMIMIES CA1,CA3,DG X GAP-43 RIZMF M (RPN, x200)
Fig.5 Effect of BYHWT on GAP-43 protein expression in ischemic hippocampal CA1,CA3,DG of MCAO rats(IF, x200)

F4 FPEERFHI MCAO XRERMMED CA1,CA3,DG X GAP43 FHHXHBEMHHM (2 +5,n=6)
Table 4 Effect of BYHWT on fluorescence intensity of GAP-43 in ischemic hippocampal CA1,CA3,DG of MCAO rats(x s, n=6)

28 % F /g kg ! CAl CA3 DG
BRFAR - 0.05 +0.05 0.03 £0. 02 0.03 0. 03
LR - 0.12 +0.06" 0.08 £0.03% 0.07 £0. 04"
Ah A& 37 16 0.20 0. 05% 0.15 +0.04% 0.21 +0.09%
N PHIE H 3% + Gap26 16 +2.5x107° 0.12 £0. 04% 0.08 +0.05% 0.10 +0. 05>

AN T R WS asEmREEN,. 25
15 fish AT SV B R Y RT p 28 3 BT Y RE T, SYN Y
i 55 0 A A] s I 5 fih 7 £ FR A AT, #E AR R 58 i E
B TFHRICS T L GAP43 &7 T i 2 Tl 58
AR i (4 e MW A 1, SRR 5 Al 58 1 A A A= KR
5 il ) T WG 2 VD[R] A5, 76 9% ke 26 i B 5t ey FE 3R A
i E BRZSTA 0 28 0 B 2 AR Ay TRR S0 bt
VE R W 5 P 28 T S M 0 T R R o et e a0
gty SYN FI GAP-43 ) 323K t 35 9 /b, 1k 52 3] 1 it
& B 2E T LR Y 5 filk, R A0 S SYN AN
GAP-43 W RIABWHM  PEmnX 2 FE A S5 Tl
Tﬁfﬁ}ﬁ%%@ﬁﬁﬁ[m o ANHWF3Y iz B Western blot %
LG T A BAIE TG YT IS AE S 100 AN v 5 AT LK 2 F
HHKRERE, MBEA ] Gap26 1 il J5 £ 1k B ik
TR B RN FH IR F097 7T figiE i A Cx43 1 SYN
Fl GAP-43 13k,
- 48 -

M AW AR E L EC(ABLER) -
DG-CA3-CA1 (1) = 5 fil Bk & [n] % Ry 254, {H DA 1Y
i FEAR /D [ B 95 I 213 55 CAL, CA3,DG X, AR 57
iz G 9t Kk B4 T 40 BHIE FLIA IR T I A6 e 1 A
M5 3 AN X A L SYN Al GAP-43 [ F- 3498 5
WEERN, AR L AN F] X SYN Fil GAP-43 [1-F 3
TOGIRIE T BT 2 HA VIR R T &
DX X ke i ) UM E A AR R 25 57, RILCA I CAL X
Xof e PR A5 43 UG, CA3 XA DG X U)X 45k 1y
T HORE XoF TS 37, W] B R i It 4 A i T A% I X
WS TR T8 5 5% SHLH Y L D45 X
oG 453 403 e B 06 R AR LR L A R Ak AR IR EL R T

g5 E T IR A B R UE S Ab BH A 37 BT LA A il
SR NI PR X VAR 2 Mk 5 A 4 B840, n R fioh & A
P v o fuh wY XAV o AL AT BB 5 AR BH A O 3
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