55 25 55 13 ) FEXEAFFEHRE Vol. 25, No. 13
2019 47 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2019

5T PIBK/ Akt/eNOS {5538 PR I 4 FH ik 1097 5 KB
Mg DR BT Js O O e 2 A R

T, K&, FLF, 9HF, LIH
(BB PEHKRF F_MBER, & &M 712000)

[(FEZE] BB TR PH I 7 U0 ok IS s 5 1005 A 18 8 28 9 A 56 4 F AL o 73 3k B Ik SD R R 80 B AL 43

%Jfﬁﬁwkéﬂ YL b B T M R B 4 (13,26 gokg ™ od ') LA 41 20 FL $EIR 10 mL-kg R RMEH A 2 W, EL T do
VR R Tt T I R R 0 SR R M A R ST 45 2R B 1,3,5,7 d R R I REITE A, B IR OK R 40 (HE) e A n

%éﬁtﬁﬁwwlﬂmﬁ% JEAT IR, 7R B BV 36 7 (Western blot) A6 W 56 JiS 20 ik Jibi 41 22 W2 L % I I LB 3-3#4 i (p-PI3K) |,
Ak 2R 1 B (p-Akt) , P B — S b A i (eNOS) |, 1 22 8 — S (b 20 & 88 (nNOS) 2 [ 1 3235 5 B K 5 22 W B 52 ( ELISA)
Hr i A BRI W — S fL A (NO) N FR -1 (ET-1) i9kik . &R 5B TARAE ,BBH KR Z D A8IT 40U 8 FRE(P <
0.05) , B 3 ik & 42 B R 4/ (P <0.05) , B 3l Ik fili 1 21 p-PI3K, p-Akt,eNOS,nNOS £ [ (19 K ik Bl R FEAK (P <0.05) , i
W NO B 4> (P <0.05) ,ET-1 Bl B T (P <0.05) 5 S5 B4 H g, R ) ) 2 b FH A TL i 4 (26,13 gokg ™ d ") FEIR TG
3 ~5 dJi R B2 D RE PR 4> 3 A R [RIRR B T v, RS 3 bk A% U B 3 55 (P < 0. 05) , p-PI3K , p-Akt, eNOS 7K [ (1 3235 W W 7+ &
(P <0.05),NO B{ & J}# (P <0.05) ,ET-1 %ETW(FQ 05) ; 5ACHI A b, 20 7 d 940 FHIE A6 97 5 & 77 i 4 o
Z R B F 5 (P <0.05) , BLR S Ik H AR T B (P <0.05) , p-PI3K, p-Akt, eNOS & [ F 5 T 5 (P <0.05) ,NO
FHE BB R (P <0.05) ,ET-1 FREEE R (P <0.05) . 4598 : %5 BHIE 1137 X ok o BT A& o ol J5 B o 8 B 22 (R /E T e
8 PI3K/Akt/eNOS {5 23 % 1 (1 p-PI3K , p-Akt,eNOS [ 335 , T HIIN NO F=r: 4 %,

[X@R] HHLHD,; WMBE TR S Wil =2, BEIRmEIIRE 3-8 &AM B, R —AE A

[FRES#E] R289;R743;R973 +.6 [ X#tERIRE] A [XZHS] 1005-9903(2019)13-0022-06

[doi] 10. 13422/j. cnki. syfjx. 20191136

[P X AR HE]  hitp://kns. enki. net/kems/detail /11. 3495. r. 20190218. 1659. 019. html

[M&HARFE] 2019-02-19 1014

Effect of Buyang Huanwu Tang on Cerebral Vasospasm After Subarachnoid
Hemorrhage in Rats Based on PI3K/Akt/eNOS Signaling Pathway

WANG Ru, ZHANG Lei, LI Wei-pin, SHEN Yan-fang, DU Ju-mei"
(The Second Affiliated Hospital of Shaanxi University of Chinese Medicine, Xianyang 712000, China)

[ Abstract ] Objective: To investigate the molecular mechanism of Buyang Huanwu Tang in improving
cerebral vasospasm after subarachnoid hemorrhage. Method: Eighty male Sprague-Dawley rats were randomly
divided into sham operation group, model group, Buyang Huanwu Tang low and high dose (13, 26 g-kg '-d™")
group. According to 10 mL+kg ™', the drug was administered twice a day for 7 days. The subarachnoid hemorrhage
model was made by double occipital pool injection method. The neurological function scores of rats in each group
were evaluated at 1, 3, 5 and 7 days. The diameter of basilar artery was measured by hematoxylin-eosin ( HE)

staining. The expressions of phosphp-phosphoinositide 3-kinases (p-PI3K), phosphp-protein kinase B (p-Akt),
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endothelial nitric oxide synthase (eNOS) and neuronal nitric oxide synthase (nNOS) protein in basilar artery
brain tissue were detected by Western blot. The expression of nitric oxide (NO) and endothelin-1 (ET-1) in rat
cerebrospinal fluid was detected by enzyme-linked immunosorbent assay ( ELISA). Result; Compared with sham
operation group, the neurological function scores of the model group were significantly decreased (P <0.05) , the
diameter of the basilar artery was significantly reduced (P <0.05), and The expression of p-PI3K, p-Akt, eNOS,
nNOS proteins of the basilar artery brain tissue were significantly decreased (P <0.05). The level of NO in the
cerebrospinal fluid was significantly decreased (P <0.05), and the ET-1 was significantly increased (P <0.05).
Compared with model group, the different doses in Buyang Huanwu Tang group (26, 13 g-kg '+d™') increased
the neurological function scores 3 to 5 days after treatment, and the basilar artery diameter was significant increased
(P <0.05). The expression of p-PI3K, p-Akt and eNOS protein was significantly increased (P <0.05). The
level of NO was significantly increased (P <0.05), and ET-1 was significantly decreased (P <0.05). Compared
with low-dose group, the neurological scores of high-dose group were significantly increased after 7 days of
treatment with Buyang Huanwu Tang (P <0.05), and the diameter of the basilar artery was significantly increased
(P <0.05), p-PI3K, The expression of p-Akt and eNOS protein was higher (P <0.05) , the increase of NO was
more obvious (P <0.05), the decrease of ET-1 was more significant ( P <0.05). Conclusion; The protective
effect of Buyang Huanwu Tang on cerebral vasospasm after subarachnoid hemorrhage may be related to up-regulation

of p-PI3K, p-Akt and eNOS expression in PI3K/Akt/eNOS signaling pathway, thereby increasing NO production.

[ Key words ]

Buyang Huanwu Tang; subarachnoid hemorrhage; cerebral vasospasm; phosphoinositide 3-

kinases; protein kinase B; endothelial nitric oxide synthase
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Fig. 1 Effect of Buyang Huanwu Tang on basilar artery diameter in SAH Rats( HE, x200)

F2 MWHEZERFHI SAH XRERFEEFRHZM(x+s5,n=5)
Table 2 Effect of Buyang Huanwu Tang on basilar artery diameter

in SAH Rats (x +s,n=5)

21 5 H/g kg ™! B/ pum
BFAR - 291. 394 +6. 367
A - 273. 548 +4.333"
AhFH & H 7 13 303. 336 +4. 376>

26 317.306 +7.725%
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0.05) ; SEARIAA LA, 65 7 d (AR IE 37 3R 97
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FIR IR EI IR Tt & (P <0.05) 5 5 %b BH i 119 ik 7
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eNOS H H £ EH (P <0.05), WK 2,% 3,
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Fig.2  Electrophoresis of protein expression of p-PI3K, p-Akt,
eNOS and nNOS proteins in each group
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Table 3 Effect of Buyang Huanwu Tang on expression of p-PI3K, p-Akt,eNOS and nNOS protein in SAH Rats(x £s,n=5)

2H 3 /g kg ! p-PI3K/B-actin p-Akt/B-actin eNOS/B-actin nNOS/B-actin
[EERS - 0. 608 £0.019 0.536 £0. 024 0.474 £0.016 0. 035 =0. 008
LR - 0.340 £0. 062" 0.380 £0.043" 0.382 £0.019" 0.207 £0. 009"
A1 AR 17 13 0. 453 £0. 006% 0.506 +0.027% 0.788 +0.311% 0.201 0. 006%
26 0. 626 £0. 005> 0.752 £0.038% 0.817 £0.013*¥ 0.241 0. 065%

F4 WHEZEEFHI SAH KRN E &K+ NO,ET-1 Kk FH#
M (x+s,n=5)
Table 4 Effect of Buyang Huanwu Tang on levels of NO and ET-1

in cerebrospinal fluid of SAH rats(x +s,n=5)

20 51 FlfE/g kg ! NO/mol - L. ! ET-1/ng-L""
IEEPN - 27.854 £0.969  11.776 £0.422
iR - 20.324 +1. 128" 19.332 +0.492"
A FHIE 13 25.534 +1.214%  14.516 0. 510%

26 29.892 +0. 817%) 10.762 +0. 49123
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