ohE T E B R A 2025 4 11 A4 33 455 11 ) 1
h =3
- SLIGHFE -

I BH 34 T Mk v i ) S B 40 i S A
IRV EN S e iR AR VARSI IR

Eak! HiEFE KR BRER EWE &s FAXKT BE EZFC

[(WE] HH:RKTAMZERZZHRSFHME LR F@Rsrobhkar K AA MG A 2 e LA4F A 2R
WH BT, FikSD A KR 40 R AL A EF LA A M ANEIE 27 A (BYHWD 40) B 88 [ &
JiF 4 B 51 ik Ak 41 (BMSCs-Exos 40) B 4h FAAE £ 3% -+ B 84 18] & F 4m B 41 ik 4k 22 (BY HWD -+ BMSCs-
Exos 21), AHM MG e H 7,14,28 X 4T BBB AW L A ik o  RAMA R RET R RE-FoL(HE) 2 &
Fo oK # & ; Western Blot M 2 A M AL BT E, £ B F 2(Nrf2) . e sr Z A B-1(HO-1) . £ fik
FSynNEGRK ; RAEFELMNERA(ROSIH AL ZT, R WZA%TFH. 5 EFTHE, LA
1 BYHWD 41 . BMSCs-Exos 41 .BYHWD~+BMSCs-Exos 284} % 2 #83F 5 3 R R A2 & T B, A8 315
J& % 14 X Fo% 28 KBYHWD+BMSCs-Exos Z84% 2 3 44 3F 5 £ T BYHWD 21 . BMSCs-Exos 21 % %
A, EFA%TFEL(P<0.05), HELERRKEER T . RAMKANZ AWK TR Y HH
B4R A K ZERFEL,BYHWD 28 .BMSCs-Exos 22 % BYHWD+BMSCs-Exos 214 % 7 % % # 3]
AERRIEA REFE K E, BYHWD+ BMSCs-Exos 20 & % 4 2., Western Blot 3 M & Nrf2,
HO-1.Syn B £k 5 EFA e M4 Nrf2 Z HO-1 ¥ E 9 A X AR LA, £F A%t 3 & 3L
(P<<0.05),Syn ¥ &G A XA R TR 5RAEILE, &2 2548 Nef2 . HO-1 A Syn &G R A YA T
FYRAEFA%ITFEL(P<0.05);5 BYHWD 48 4 BMSCs-Exos 283t 4 , BYHWD+ BMSCs-Exos
20 Nrf2 \HO-1 % Syn ¥ &G A XA B LA, 2 F A% 5 &L (P<<0.05), %% FE&mhniEria
R E BB~ . BYHWD 4 . BMSCs-Exos 21 % BYHWD+BMSCs-Exos 2L K R A M A2 E A % H
BRE ST EFME KT A M (P<0.05),5 BYHWD % /2 BMSCs-Exos 8 )t 4, BYHWD -+ BMSCs-
ExosfB7E M A kL B EBAK, 2 FH %4 F &L (P<0.05), Gt 4 mE LB B8 A A KT mik
SRR AR E R ARG K R WA 2 fe, TAE 5 i 7% Nrf2/HO-1 25 @ % L Syn 9% & k& |
R E LR AR £,

(XA AEE 7 shak ik B MR LR T 0 00 A B4 B 23

[(hESEE] R285.5 [XEkFrERD] A [XEHS]1005-0205(2025)11-0001-08

DOI:10. 20085/j. enki. issn1005-0205. 251101

Effect of Buyang Huanwu Decoction Combined with Bone Marrow

Mesenchymal Stem Cell Exosomes on Spinal Cord Injury in Rats
WANG Jingye' XU Shijia' ZHANG Xiao®
DUAN Jiahao® FAN Yujie® GAO Xin'
LI Shuofu® YANG Lei* NIE Ying*®
! First Clinical College of Traditional Chinese Medicine, Hunan
University of Chinese Medicine, Changsha 410021 ,China;
? The First Affiliated Hospital of Hunan University of Chinese
Medicine Changsha 410021, Chinas

FAWH WA H AR 4 H (2023]]30472)
WA WEITE ST H (22A0261)
W m A TRl R ZE R0 H (B202304078103)
W R A8 v 2 2 A 3 R IR (B2023028)
W F S 24 R 2R 5T A B L (2024CX054)
LR PR 2 KRS — R BRI R £ BE (K ¥, 410021)
2 S 2K 2 A — B R B
P A S NRERE
S EER E-mail: gkny222@163. com (& 5i)

* The Second People’s Hospital of Hunan Province, Changsha
410007, China.

Abstract  Objective: To investigate the effect of Buyang

Huanwu decoction (BYHWD) combined with bone marrow

mesenchymal stem cell exosome (BMSCs-Exos) on the
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recovery of neurological function of spinal cord injury in rats and its mechanism. Methods:40 SD male rats were randomly
divided into normal group,model group, BYHWD group, BMSCs-Exos group, BYHWD-+BMSCs-Exos group. BBB neuro-
logical function scores were performed at 7,14,and 28 d after spinal cord injury,and spinal cord tissues were taken for
Hematoxylin-eosin (HE) staining and Nissl staining. Nrf2, HO-1,and Syn protein expression were determined by Western
Blot with fluorescence staining for reactive oxygen species (ROS). Nrf2, HO-1,and Syn protein expression were deter-
mined by Western Blot. Fluorescence staining was used to detect the expression of ROS. Results: Neurological function
scores: compared with the normal group, the neurological function scores of the model group, BYHWD group, BMSCs-
Exos group,and BYHWD-+ BMSCs-Exos group decreased to different degrees,and the neurological function scores of the
BYHWD-+ BMSCs-Exos group were better than those of the BYHWD group, the BMSCs-Exos group, and the model
group after 14 d and 28 d after the operation (P<C0. 05). HE staining and Nissl staining showed that: the number of neu-
ronal cells decreased in the model group.and a large number of cavities were necrotic in the area of spinal cord injury. The
number of neurons and peripheral cavities necrotic were improved to different degrees in the BYHWD group, the BMSCs-
Exos group.the BYHWD-+ BMSCs-Exos group,and most obviously in the BYHWD-+ BMSCs-Exos group. The improve-
ment was most obvious in the BYHWD-+ BMSCs-Exos group. The protein expression of Nrf2, HO-1,and Syn was signifi-
cantly up-regulated in the model group compared with that in the normal group by Western Blot (P<C0. 05),and down-
regulated in the model group,and significantly up-regulated in each of the drug-delivered groups compared with that in the
model group (P<C0. 05). The protein expression of Nrf2, HO-1,and Syn was significantly up-regulated in the BYHWD-+
BMSCs-Exos group compared with the BYHWD and BMSCs-Exos groups (P<C0. 05). Fluorescence staining to detect the
oxidative stress damage of ROS showed that the spinal cord tissues of rats in the BYHWD group, the BMSCs-Exos group,
the BYHWD+ BMSCs-Exos group,and the BYHWD-+ BMSCs-Exos group were significantly down-regulated (P<C0. 05).
BMSCs-Exos group was higher than the normal group and lower than the model group (P<C0. 05) ,and the expression of
ROS in BYHWD+ BMSCs-Exos group was significantly lower than that in BYHWD group and BMSCs-Exos group (P<<
0. 05). Conclusion : Buyang Huanwu decoction combined with bone marrow mesenchymal stem cell exosomes can improve

the neurological function of rats with spinal cord injury, which may be related to the activation of Nrf2/HO-1 signalling

pathway to up-regulate the protein expression of Syn and inhibit the generation of ROS,
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