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Effect of Buyang Huanwu Tang on Axonal Regeneration of Rats After Ischemic Stroke Injury
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[ Abstract] Objective: To investigate the effects of Buyang Huanwu Tang (BHT) on axonal
regeneration and neurological rehabilitation of the rats suffering ischemic stroke (IS). Method: A total of 180
SD rats were used to establish a middle cerebral artery infarction (MCAO) model. The animals that were
successfully modeled were randomly divided into model group, BHT group (12 g-kg') and nimodipine group
(20 mg-kg') , and a sham group was established, with 28 rats in each group. After seven-days intragastric
administration of BHT, the animals were sacrificed. TTC staining was used to test cerebral infarction. Brain
water content was measured to observe cerebral edema. Bielschowsky's silver staining and immunofluorescence
were performed to observe axonal degeneration and the protein expression of neurofilament protein-200 (NF-
200). Quantitative real-time polymerase chain reaction (PCR) was used to analyze the mRNA expression of
repulsion oriented molecule a (RGMa), Ras homologous enzyme (Rho), Rho kinase (ROCK), and collapsion

response regulatory protein 2 (CRMP2). Neurological function scores assay was used to examine neurological
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recovery. Result: Compared with sham group, the cerebral infarction volume and brain water content increased
significantly (P<0.01) , and motor function was markablely decreased in the model group. Axonal degeneration
and nerve fiber damage were obviously observed. Also, gene expression of axon growth-related protein was
deviation from normal (P<0.01). Compared with model group, the cerebral infarction rate (P<0.01), brain
water content (P<0.01) and axonal degeneration of BHT group and nimodipine group were significantly
reduced. The expression of NF-200 was increased. Also, the mRNA expression of RGMa, Rho and ROCK was
lower (P<0.05) while the mRNA expression of CRMP2 was higher (P<0.01). And the neurological function was

significantly improved (P<0.05). Conclusion: BHT can promote axon regeneration after ischemic stroke injury

by regulating the mRNA expression of axon growth-related protein, thereby improving nerve function.

[Key words]

protein; neurological rehabilitation

Bt it A XU (TS ) A2 — 28 UL A M I A
FLA & R RS BOUR R MRS IS KAEMIL
/INBF AT O % 380 il 9% B I B A Bl % il 3R e R L
2 T T fe RIS R o s 2 i 461 Tl SR A 4 = B0
L2022 18] B JBORN B 5 DL AR 22 R E AL i
WP A0 i R) ST R R R R W T DL R TR
Ze AL e 2 IR T RN Ty e B A A X
JERE Y . I, R PR IS JE M & T R B R K 1
9 BE A J& Bl A ST BT B A 2 4 A R T g A
SCHEHRAE IS J5 HEF M5 101 40 F a(RGMa) 2 1 £ ik
Th 5, % Ras [A) 8 8 (Rho) , ¥E i 3% 1k Rho i 1
(ROCK) /2 175 5 %l 28 359 & 174 2 2 400 o) R 35, 40 il 3
B [K] - (1 2% 3k 1T 4 HE Al g AR

Hh B A 3 A Ry A SR A B g Y ) S
Rl ST SR IS EEIER 2 — o #NHE B
A E AR CE MR - 5T - MR ), A AN
I, 5738 28 Bk B D0, I R BB [T IS A
I7 o REVR A FB 3 J5 B I L IS 4 0 25 0 L 0 R
H R R RNAR S RE R R & T e
VRS, R 28 I 45 1) BT el S A5 G . B X AR B
W R R AEPUIS AR L 3 24 h A A Bt
RVRIT I T SR A ST (B AR BH A 3 X 1S U il
5 P A A R UL AE DGR o AR BIF 5T 400 % b FH
W A I TS KRR 28 1A B4R DL R R AN H AR T
42 75 38 if RGMa %515 543 F #4798 15, LT A #b
PH 3 137 & 45 2 o 1S 0 22 B 2 B9 1 I HIL o) 45 {3t
#hIE
1 w4
1.1 zh¥ SPF 2l SD K KL, 250~300 g, 3t 180
HO W T Mo B 25 RS0 s bl B A IE S
SCXK (# )2008-0020, i % F |~ I 1 5 25 K 2 5L
46 sh Wy ot il 4 AT E S SYXK (#)2018-0001

. 16 .

Buyang Huanwu Tang; ischemic stroke; axonal regeneration; axon growth-related

BSR4 N R 2 R A AR B By st

1.2 259 Baatsn] A0 PR F37 S 120 g, AR AT
S5g. 4B 6 g JE3 g, k{3, 20463 g, k3 g
R W TR 20, 7 N B 2 K 2 2 2
Bt 5K PR 082 55 2 0 IE A o FH ISR 28 RT3 B OO
A BT 1.2 gemL" WK 3, 2 BE A 30 % #b BH
W % 4R SCE S B A5 AT T A 5 5 M
R T AR AR RS 2k 4R A RR A A 4R L LS
180402, i FH i) FH BIF S A 5 1l &4t A, FH A B 3k 7K Bid
2 g LYK ; 20 Y (TTC, K H R 35 WAk 27 128 7
AR ] LS 12HB4387-2009) 5 £ 58 HI ik ( [ 24 4
A 23 550 A B 2 /L 645 20150427) 5 trizol (32 [
Fisher 2~ " , it 5 15596-026) ;
GlodenstarTM RT6 c¢cDNA Synthesis Mix Kit, 2xT5
Fast gPCR Mix (SYBR Green 1) Kit( ] 0 # Rl 2= ¥y
FeARA BRA 7L 543 5 9 TSK3145, TSE202) 5 #f
2 W 22 % 1 -200 (NF-200) — 47 ( 35 [F Abcam A 7 ,
5 ab82259) ; Alexa Fluor 594 % % — i ( & [
Affinity 23 7] , 41t 5 S0005) .

1.3 Y8 TKZ Y $iE I 52 % /K A (v s 15
HAHBRA W) ; DHG-9240A %I Hy HfiE 5 55 KT 1 46
(b T A A 2% 1% & A BR A A ) ; CryoStar NX50
HOVPD %I 7K ¥ ¥) K #L , 5020 % B & PCR ¢ ,
ABI7500 % 52 15} %¢ ) %2 & PCR (Real-time PCR){%
(£ [# Thermo Fisher /A ) ) ; BX53 &l %¢ ¢ g filds ( H
7K Olympus 23 A ) ; LSM800 % i o' 3t I £ I f 5%
(1% [ Zeiss 23 7 ) ; IXESTPRP-CL % 20 21 A ()
MNEHRL = AL A AT

2 Ak

2.0 KK b Bl JoRE BT R AL B S OR K B
Hh 2 ik A SE A R (MCAO ) &2 1 IS BRI o R i K
R 8 R B 2 7 37 °C 1 i H #b 1 Bl 2

Thermo



26 55 214
20204F 11 A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 26,No. 21
Nov. ,2020

P WU, AR U i A2 O 350 3l ik L 35040 Bl ik R 35
P Bl ik, 25 FL 3R Bl bk R 8500k B k. ST A 3 Bl
Jik , 78 30 8 gh Bk O ui T — /N B K — R EH RN
0.26 mm ¥ J& J& 22 iy % 2005 8l ik i A 3509 2l ik, BEL
Ny o i 1 8 || AR W S /= 2 | R A e
PN Bl Kk 5 O PR R B WL A S R A TR IR . i
FARAAL 5 B A AN AT Sl P R . S
BV E 2 85 , 2 7% Zea-Longa's bR ifE P 4375 %
KB MCAO BRI AT IE 4047, T A I fg 2k
143y N AT LS8 4 il J A w5 2 43, 10 BB R AE
343 A7 A B 1 A MR 54 43, e e B, AN REATE .
PRI 1~3 73 1 R BRI AT JR 2250 50

22 FWSASSY BRI R REEAL A
LAY b BH A 37 21 A Je B 20, 5 i BT R
A, 4128 Ho A H R RN 140 g, H IR A5
KRG A R R A 257 12 g-kg's
JE 5O 20 mg-kg!, BIVE B 45 T4 0
10 mL-kg'o A 45 7 4 R 50 & 9 A= R K, 3% 2
Y5257 d, U ARG A D FE B

2.3 MAIRETF R s 2D Re K B L S
SCERLL6 )ik, il T4 25)5 1,3,5,7 diu & KRR
F & h, DU iz sh, wi I R R O e Re T, &
S ik 5 S5 1S A ik 200 2 R 6 A6 bR o B R R AR ER
6 WUIFHr T H Y S48, e 18 43, e Ak 343, B4
L3RR i 2 D R A B

2.4 TTCH K MMEEIER KRG L E R R
KT -20 °CyK A VK %5 30 min, /E &R YT . B
ki v A 2% TTC %W H 37 °C/K ¥ 30 min. HUH
Ja A B ER K /0 ¥ 2 TTC, 0 ], H Image Pro
Plus 6.0 EE 3 B 81440 & 21 | F o IX Sl i AL, 313
FEBE S . I A BT 2R = (e i, ] 2 B A B — e iy ]
A BE AR AR ) /e o X 2 BR AR B < 100% o

2.5 BETIRIE SRR RIRG A E T Sk
B, AE R YT R &R 203 mm &, 37 Z0 B K
SRR T A A B0 R L RN T S A B
40 E e HEAR 102 °CHEF 12 h, BR T &, A3 2 T
S KE=(RE-TE )M EX100%,

2.6 RGN RZHEL S 7dE,
A% SR 4 °C A= 3 Eh 7K Tl 4% 22 5 B s o K BRUEE 47 0
WEVEVE, B2 KRB IR . BG4 ZIA 4% 25
PR [ 7 12 b, FH A V5 Y000 2 JBE /K 1 4 VK 1)
A (10 pm) o VKV R A 20% AgNO, % W
37 °C/K ¥ 30 min, 109% A %5 Y 61 22 Ji5 5 1 R 3= 3
TR T 30 s, FRR [ . ZEIB/K Ukl 1k, Bifi

Je HEAT WK i W B R A B O A B T OW
S 52 A PR L

2.7 GES IR M A E B KR A A
PBS ¥ i H Pk 3 W, Ik A 0.3% Triton X-100 i &
30 min, 10% L = 1l % 3 A $T ) 1 he fl A NF-200
(1:50) —HLAE 4 COKFE TR &K . BRI A
Alexa Fluor 594 %¢ 5t Z 41 (1: 50) 7€ 37 °CfH i /K &
1 h, BT 6T KGR B 5 76 BO6 3L 3R £ W fse
WA TR

2.8 Real-time PCRAG %% 4 K AH G 8 1 mRNA
Fik RWA L E AL KB, R UK, F trizol 24
fifk YL A TBUAE ZE AT fii 2 2 0 &L RNA . RNA H JE i K
VS A JE R 58 A0 3 0 O BE I e I 4l B R ik
JE RNA 4LV [ 1.8~2.1. = F #4575 ,RNA
1E 42 °C,2 min; 60 °C, 5 min; 50 °C, 15 min; 80 °C,
5 min 19 2 )7 T ¥ 5% 5 % cDNA, 7£ 95 °C, 5 min;
95°C,1555;60 °C,32 sFEJ¥ FH 1 40 MHIF . R H
244G B H B mRNA (19 ik, UL B-WLsh & A
(B-actin) 1F }y N 2, RGMa, Rho, ROCK2 } Jiiti % 2
i 815 25 11 2( CRMP2)mRNA 5] 4 i | M| B Fe A= 4y
FHE A R mIRAE, 750 L% 1,

&1 SMF73

Table 1 Sequence of primers

519 J7 41 (5'-3") K /bp
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T i ACTTTCTGGTCCACACACTCT
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Fig. 1  Effect of Buyang Huanwu Tang (BHT) on cerebral

infarction of rats
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Table 2 Effect of BHT on cerebral infarction rate and brain
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Fig. 2 Effect of BHT on axonal degeneration of rats (biel-

schowsky's silver staining, x400)
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Fig.3 Effect of BHD on axonal regeneration of rats(IF,x600)
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Table 3 Effect of BHT on motor function score of rats (x£s,n=6) 4
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Table 4 Effect of BHT on mRNA level of axon growth-associated protein of rats(x+s,n=5)
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