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(FE) B# #3797 (Buyang Huanwu Decoction, BYHWD) X #% 4 & 4% |8 7¢ i T 42 4% (bone marrow mesenchymal
stem cells, BMSCs) & ¥ i 1 17 7 # & & AR 2Ly F . ik ¥ 60 R K SD KRMAAS K 5 4. E#F4 ARt 4 BY-
HWD 41 BMSCs 41 BYHWD+BMSCs 41,4 41 12 2 . Tk IE % 41 DUAb BT K BL 34 4T 4 8 4545 (spinal cord Injury,SCI) A A2 i 7% 3 3
LT DUAE BT T, 2 4 28 d, 43 A AR S g L 2 AT IR 3 ol gk IR B I UL, R A 1 B A I 4 B R 26 BrdU Nestin 1 GFAP
ik, BHR ARG 14 d.28 d HAE A BYHWD+BMSCs 41 #4715 40 3F 2 BCAT B 329 3 T 2F it 4 (P<0.05),BYHWD
41 BMSCs 41 48 Ji % 3 U 1 T BYHWD+BMSCs 41 (P<0.05), % 3% 41 8 7~ . B % 41 A 8 ft 4 BYHWD 41k W BrdU Fi V20 %
ik ,BMSCs 4 X W & %3k , BYHWD+BMSCs 41 7 W, Ak & % 35 . IE % 41 7 W% > Nestin FHPE 28 8, & % M0 58 4 Nestin FH B 28 B B2 3%
M3 % BYHWD BMSCs 41 % BYHWD+BMSCs 41 1] 1 & % % , & BYHWD+BMSCs 41 % T BYHWD .BMSCs 41 (P<0.01), BYHWD,
BMSCs 41 % BYHWD+BMSCs 4 GFAP £ (& T A mE 41 (P<0.01);BYHWD BMSCs 41 GFAP % ik % T BYHWD+BMSCs 41 (P<
001), &5 BYHWD fk {t ¥F 54 47 15 J5 5 48 8 BMSCs 72 486 F 30 /7 7% 3 78 3 i) 44 4 F 40 i 7 v oAb,
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(Abstract] Objective To investigate the effect of Buyang Huanwu Decoction (BYHWD) on the survival, proliferation,
and differentiation of transplanted bone marrow mesenchymal stem cells (BMSCs) after spinal cord injury (SCI. Methods A total of
60 male Sprague —Dawley rats were randomly divided into normal group, Qi deficiency —blood stasis group, BYHWD group,
BMSCs group, and BYHWD+BMSCs group, with 12 rats in each group. All rats except those in the normal group were used to
establish a model of SCI with Qi deficiency and blood stasis, and corresponding intervention was given for 28 consecutive days.
The inclined plate test was used to observe the recovery of motor function of the forelimb, and immunohistochemistry was used
to measure the local expression of 5-bromo—2°-deoxyuridine (BrdU), nestin, and glial fibrillary acidic protein (GFAP). Results
On days 14 and 28 after surgery, the BYHWD+BMSCs group had significantly higher score of inclined plate test and rate of use of
forelimb than the Qi deficiency-blood stasis group (P<0.05), while the BYHWD group and the BMSCs group had significantly
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lower data than the BYHWD+BMSCs group (P<0.05). Immunohistochemistry showed that there were no BrdU-—positive cells in
the normal group, the Qi deficiency-blood stasis group, and the BYHWD group; only a small number of BrdU—positive cells were
observed in the BMSCs group, and a large number was observed in the BYHWD+BMSCs group. A small number of nestin—positive
cells were observed in the normal group; there was a slight increase in the number of nestin-positive cells due to stress in the
Qi deficiency —blood stasis group and a significant increase in the BYHWD group, the BMSCs group, and the BYHWD +
BMSCs group, and the BYHWD+BMSCs group had a significantly higher number than the BYHWD group and the BMSCs group
(P<0.01). The BYHWD group, the BMSCs group, and the BYHWD+BMSCs group had significantly lower expression of GFAP than
the Qi deficiency-blood stasis group (P<0.01), while the BYHWD group and the BMSCs group had significantly higher expression of

GFAP than the BYHWD+BMSCs group (P<0.01). Conclusion BYHWD can enhance the survival and proliferation of transplanted

BMSCs in the spinal cord and promote their differentiation into neural stem cells.

(Keywords) Buyang Huanwu Decoction; bone marrow mesenchymal stem cell; spinal cord injury; Qi deficiency and blood
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‘B #f [8] 72 5+ 4 2 (bone marrow mesenchymal
stem cells, BMSCs) J&& %8 EA £ 107 1LEE 1 10
A3k M 22 fe T 4n i, 40 M2 i 3 AR B & R
AR &Y, — kR CD29 .CD44 ,CD90,CD105
CD71.SH-2 SH-3 45 BHPEZR A W T 1 1M 1 40
PR CD11b,CD34 .CD45 455 FAMERIBE, Hean
W15 Ty B BRGNS AR B i e
AAFAEAC P22 A HE 7 ) 8, P BMSCs B 4H
N IR YT B BE ) (spinal cord injury, SCI) [ #EAH
PEEED, SRS A BMSCs & S MK, FER N AR 45 5
A7 5 HGFE RN 3 Ak, DR O i fe] 14 9 %5 4 BMSCs 1Y 95
J3 ARG GE AN 3R R TR) e Y OB, 3T AR
A 252 i BMSCs #4157 SCI B4fH , (HAF5E
Z AR TP T DR Hh 24 K A B TR AT AT Y i
HABFZE T AE & 2RO #b FHIE 137 (Buyang Huanwu De-
coction, BYHWD) W]l /451475 SCI J Jay 78 Ji¢ Jo i IR
(AR 10 TR 5T 200 R 1 O Ak RN A A 4R
AT AR ROIRAS P FE AT D BBV 52 o AR BRI LA SCI
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1.1 3 K4l

AT B ME R Sprague—Dawley K L 60 H |, {4
JFi it 200~220 ¢ (&A% TE S 55 :43004700014842) ,
Wm h R R S AR A TR SRS
SYXK [#] 2013-0005) , 1 75 # 55 i & 22~25 C,
FHXTHRBE 50%~70% , H AR E#EK 43R TR . BM-
SCs W F W g 44 1< v0 1 28 0 A= ) B R A5 BR 2 )
(YRBio PCO59), 4l fifg¥ 5 & 1x10%mL.
1.2 BYHWD il £ J7 1%

2 BRI RO - REE IR ) R T, B EE 120 ¢,

MIHE 9 ¢, A 45 ¢ JIIE 3 o, Hle 3 o, HE1
3 g, 4463 g ik, LRIKA T8 E K2 i
BB A A BR A A A7 6 (AR N RS R E 25 4 )2015
AP WU iR K BB B 1 g/mLT
1.3 EBEG K ALER

DMEM/F12 }5 373 (32 [ Gibeo A #] ), 5-1R -2~
Ji S PR W W A% (BrdU ) (92 [ SIGMA 2~ &), et
BB B (Nestin) . M 2 i R £F 4 e P 2 B
(GFAP) ZiilEditk (R 1844 TRA R
Al), KD2258 BIFZi A i v i AL (th E Wi 4 48) ,
BX43 RIXUH A=W 4% B 308E (H A OLYMPUS)
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2.1 shyss

W 1E 5 AL LA IT A R BRSAT SCT AR I 78Ik 1
B, M A () SCRR[ 7], SR FH Ui vk oy vk, sk [ 4
SE 21 d, MU 4R RST R WA | i i 76 4 56 #3i
HE C3-C4 Z [0 KE W7 21 2% B B SR (rubrospinal tract,
RST) , # 37 Jay 3« i 5 IR A A A8 AE Ry i vk sh 1
PV KR ER BERTUIOEE 10 s REETFE K
I, REBFK G &I, B, K, R EE
Je B, Z2 R Sl ol A B B, G dRht . — il DR i
AR ALy B W 95 R 5 A T s i, B R T is
SN, AT BT BE K T, 26 B By
22 YsrE K

V2 A L T i) 48 FLUEYE SD K EUBE ML 4>y 4
. SR IMB4 BYHWD 41 BMSCs 41 . BYHWD+
BMSCs 41,841 12 2, & F 12 A RIEH 4 ., BYH-
WD 20 BYHWD+BMSCs 41 VA 25.65 g/kg (4% MR 1A%
1A R4 R A 5, ST 70 kg B
2 RE)MEE S W, ELE 28 d, A AL
AR PR K HE H L BMSCs 4 Al BYHWD+BMSCs
ARG 2 d TUES 10 pL 8% BrdU 4571 19
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BMSCs, H4 3 20 78 AH [R] 4 F8 A7 1 5 55 25 1 1 A 3
ok, 25T 28 d AT shY
2.3 JERAT S A A Al S )

TERLHT GBS 1.7.14 .28 d 1 Ay i i) 0 g%
KEATR e G0, BRIk 2% SD KL &
PR R T S AR s R4S B ]S s S
AR AR, BT 50, LRERBESIER S s
) 5 A A 88 Ay LG I 1) T BB AL, A R BRI & 3 1K,
ICSE (BB ) e
24 S EHE

0K BURREE G i, & 22 D =23 E T £ 5
Jik, e 5 AR 3R K 4% 22 5 W I R A 11, St S
1 FFEE Y 45 min, BOHEBE, O B8 DL s D o
FF%2 em —B,4 CFEE 2 h, 74 A&
Yh,RFES5 um,

2.5 HE2H ALK I 86 2H 21 BrdU Nestin #l GFAP
#Rik

JBLRE A 1% %846 S5 10 min,0.01 mol/L
PBS ZE¥E 5 minx3 K ,5%IEH /NMEHEH (BSA)+
0.3%TritonX-100 % & F & M4 1 h,0.01 mol/L. PBS
EEYE 5 minx3 WK, NPT —PT BrdU Nestin 1
GFAP(1:100),4 Cib#, B X R 20 A PBS Bt —
Pt , H AR AE B A TR ,0.01 mol/L PBS {3t 5 minx3
UM —H1(1:200),37 CHFE 1 h,0.01 mol/L. PBS
EYE 5 minx3 K, A ABC B44,37 CHF 1 h,
0.01 mol/LL PBS ¥t 5 minx3 ¥ ,DAB & {4 i 7] &
37 CRA S min, 29, —HIAREMH 15 min, P IEW
JEEt o AT PN T S S 4 (A« PEE AN ) 1473
FCNiRR B THEDGR R, PHvEAE MR B 1 3
e sk bl b, Ak bl R B S S ILEF 7 400 fi55E T 4
IBCRUG TTA BE  Am f A
2.6 Hiilabpg

fii I SPSS 19.0 A #EAT ST 400, S B 45 R
Ph“x+s "R~ , K H one—way ANOVA , Jr 3 £ 4k 24 ik
TTIESHE 7 257 R, 255K LSD i & 07
TR Dunnett T3, /N1 2 1F 250K 56 0 il FH Bk
ML, & P<0.05S NESRAGITHFE X,

3 &R

3.1 S EE N

S 4L BYHWD 41 . BMSCs #1 . BYHWD+
BMSCs 2H K Bl 455 ) R Bl B B i R B i
WD, BRI P B VERE , TS JCH (7%, W

HICH, 8 A A A A Wi i it S R 1 i
SNANEME A BTSRRI, U SCI M 1M 75 F 15
BRI

OB M P AEEAS 12 dFET 1 2 BYH-
WD 24 78 i #5525 d 4ET- 1 H BMSCs 4 7 i 5
14 dsr-1 5,
3.2 RHREEE A

T AL A5 2R SE IR PE 3 A L 25 S TR
X (P>0.05), KRG 1 d,5IE®AMIL, HE 4 HWF
43 KR T % (P<0.05) . RJ5 14 d.28 d,BYHWD 41 |
BYHWD+BMSCs 4 ¥ 43 i TS ML 20 (P<0.05) .
BMSCs HAUAJG 28 d & T M M4 (P<0.05) o AR
J5 14 d.28 d,BYHWD #i .BMSCs 41V 4k T BY-
HWD+BMSCs 41 (P<0.05), W3 1,

® 1 FEHXRREELEIT DR (xs,°)

45 no AR AF1d RF14d ARiF28d
EHH 1270.41+5.33 70.08+5.32 70.11+4.99  70.56+5.30
A ML 11 71.89£5.30 21.03+5.98* 35.02+6.13* 43.10+5.76*
BYHWD 4 11 70.54+5.79 25.09+4.66* 44.07+5.21%* 60.88+6.234*
BMSCs 4 11 70.14+5.24 25.22+5.08% 42.13+5.70* 59.87+4.084*

BYHWDBMSCs i 12 71.20£5.66 25.27+5.62* 50.14£5.03%  66.31+5.434
F 0.43 12.86 6.87 3.64
P 0.92 0.00 0.00 0.04

5 IEH 4 A, #P<0.05 5 5 S L 4 L%, AP<0.05; 5 BYH-
WD+BMSCs 41 [t #: , ¢ P<0.05,

3.3 £ KA H#E BrdU Nestin A1 GFAP #3541 fk
gk

BrdU 20 A% r 2 R ) 52 A €0 BH 1 856 IE
. KR IMAEA BYHWD 41 UL BH 4 40 i 3% 3k |
BMSCs #1 7] W/b i 3Rk, 5H7 =41 A e it 2
S (P<0.01);BYHWD+BMSCs 41 %35 % ETt, 7
FHAMDULL , Nestin 4042 b 5z N 5 07 # €658 BH
P F A, IEH 40T WD & Nestin FHPE 403, 08 1l
¥ 2H Nestin BH P 4 i N PE 3 22 B 5 0E 5 4 AH Lt
TGt E X (P>0.05);BYHWD 41 BMSCs 41 |
BYHWD+BMSCs #1 ] 3% £ | 511 P 4140 Lh A7 ge it
5 Y (P<0.01); H BYHWD+BMSCs #H £ T BYH-
WD 21 .BMSCs 4H (P<0.01), GFAP 41 jits J5i v 4 5
FrA L P PE 2R | IE & AW /D i 3838 SR I 4
Kk, W8 & T 1E % 41 (P<0.01);BYHWD 41 |
BMSCs 20 .BYHWD+BMSCs £H # ik /b, 50 1
PR AH e AT Gt o B AT T IE R 41 (P<0.01) 5
BYHWD 41 \BMSCs #4131k % T BYHWD+BMSCs 24
(P<0.01), W% 2 K 1-3,
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R 2 HHEKREPE BrdU Nestin,GFAP BB ALILE  (vs)

Bl n BrdU 6% {H

Nestin FHPEAIIEEL GFAP L% B E

IEH 4 12 0.000+0.000 6.56+1.65 0.14+0.08
AUB AL 11 0.000£0.000 8.14+2.43 0.74£0.16%*
BYHWD 41 11 0.000+0.000** 12.352£3.9735449¢ (380, 145500
BMSCs # 11 0.186=£0.023%#254 15584 67+444¢ (0.4020.]8%+A4¢¢
BYHWDHBMSCs 4 12 0.356+0.038%#24  40.66£13.76%+44  0.25£0.17%%44
F 123.2 87.06 69.86
P 0.00 0.00 0.00

5 IER A L, #P<0.01 ; 5508 M 4l l g, A AP<0.01;5 BYH-
WD+BMSCs 41 L4, @ P<0.01,

W ACHIE R 4 B E MR 4L ,C. o8 BYHWD 41,D. 5 BMSCs
21 ,E.2 BYHWD+BMSCs 41, i3k i 48} BrdU #£ 40 il i N £ ik

B 1 XR&E8E BrdU £ & (x400)

b

e 3 ) @ L ORI T YOG
WA NIER 4 BN S

M2 ,C.28 BYHWD 41 ,D.25 BMSCs

2 ,E.% BYHWD+BMSCs 21, %73k T35 A Nestin PHPE40AE
B 2 KR&EBE Nestin F & (x400)

W ACHIE R4, B R MR ,C.05 BYHWD 41,D. BMSCs 41,

E. 7 BYHWD+BMSCs 24 . ik T4 GFAP 1Eff 3 N 3Rk,

B 3 XREM GFAP £ (x400)

4 g

BMSCs it/ SCI B9 1F AL 2 05 m iy, —J5
M, TEZBPRE RGN HEAE T, MA%E
BMSCs 1l DL [ F 3 10] 52 45 5 A7 5L 7%, IF 0] 1 28 ST
20 JHL B Ao 2 JG T3 A e 3 AR ST AT B T 2
REMR AL . WF5EF W], BMSCs FJ 7E 14 Py b 22 241 21 v 4y
R TTREANNL, 175 55 020 i 7T A P 2 TR
SRR Mz R A AR PR
i 80%!"; BMSCs #% 48 #1] SCI Jay# J& AI [n] vy Al 1 22
RGN LR I AA TG B A 11 BMSCs £ 2 7] LUiE o
Al e B, i ZH SN AE G O R AR E MRS Ak
FNFR RIS A Hh 52 56 b 35 E 20 i B 8 15 5 BMSCs
G3AK R B 28 T8 R /0 5 i 5T 40 iEL, O H BMSCs 1 434k
AE JJ BEAFI% b TR T B, 55 —J5 T, BMSCs i A it
1 A O3 A B 55 O3 W SR AR 43 U 22 P 228 3R IR T A
JL PR Al PR 0 5 i R R 22 SR T
(brain—derived neurotrophic factor, BDNF) i 25 4= 4
[Al ¥ (nerve growth factor, NGF) Il % N Jz A= 1 K -+
(vascular endothelial growthfactor, VEGF )% , # 1fij fi
HE R PRGN R4 | Bl AR VAL 0 ) o S
() B 088 A28 K LAY SRR N S A8 BMSCs I, He
n oAk D w2 oG TR R i NGF \BDNF | Jie Joi 5 44
P25 32 T (glial cell line derived factor, GDNF),
PR 22 8 3% [ (ciliary neurotrophic factors,
CNTF) % #if 28 K 7 DR 4 ORI | d5c 28 52 ik iz s D g
B f U081 5 B 4 2200 55 BMSCss 3 [R] R A7 1R 410 5 7%
J& , % 3L BMSCs I3 i 433 BDNF H1 GDNF i ik 4
P 28 50 2 1S A A Y B A B Kamed 5517058
i RT-PCR 75 )\ mRNA 7K-PAHIES: T BMSCs
AEW% 73l BDNF 1 VEGF, X #7045 R R, B ALY
B B H) FE T T A0 T LATEAR N AT, BB 2 T
I At 2 e AR T TG o 4 B Ak

ASLIGTERS A BMSCs HIE ] BrdU % HE AT T
PRic. BrdU J2 M i ms e 2 1 (4 28 (040 , 7 4 ) 39
1S 0145 A B 1G5 55 2440 I A A% N BG40 L 43
L3, HEAATE T, BrdU $ 7K A Hif7 B2
TEMIA% DNA v, AT DL o 60 5 2H 240 2 0k AT 4G
W, 2R R IE WA ORI BYHWD 4R WL
BrdU BH 1 40 ffd 3% ik ,BMSCs 414 W /b 4 3 3k | T
BYHWD+BMSCs 414 i £7 5 SNl 2 7] W BrdU FH1E
YR i R 3A . X BB BYHWD B ZUME i B A 1)
BMSCs 7 i J) i i £7- 1 K58

S (Nestin) MIFTZHR LT AR 11 (GFAP)
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3 ) A Ao 2 T A4 LR R TR G S 240 L 1 e S M AR P
AT o e e 2 Ak A e AT AR I 25 R R TR
H SRR BYHWD ZH AT WL Nestin FHYEZE
3 U I A P9 A7 A — i B B D R R 2 T A M OE
W A] WL D Nestin FHYEAIIE, <R ILHEZH Nestin
FE A4 200 it 1o 4 P34 £2  BYHWD 41 . BMSCs 41 .BYH-
WD+BMSCs 41 B3 £ , H BYHWD+BMSCs 41 £
F BYHWD 4 .BMSCs £ (P<0.01), X it "] BYHWD
AN BE AR E A IR A 22 1 A0 B Y 8 B, T RE A AR
HER M Y BMSCs 1] i 281 40 it 7 11 434k, (75461405
JRI R 2 T A ML N, S M2 GFAP Kt
Fik, B B T IER 4, BYHWD 44 .BMSCs 41 \BY-
HWD+BMSCs 41 ik d />, X i B SCI J5 B 86 )5 &6
IR A AR . BYHWD BMSCs A9 500 i F
DRI filf FHAAR R A A 22 Mk — 39 AR IR ;. 5 BYH-
WD 41 BMSCs 414 Fe ,BYHWD+BMSCs 41 2 ik i /0>
(P<0.01),3% 159 BYHWD AERH (- #4H ) BMSCs [f1] 2
T2 I I3 4 A 7 1) 43 Ak

DL 4S8R A I 25 S 29 L BYHWD+BMSCs 4
A e A W, FR ] L BYHWD fig {2 st R A1 A9 BM-
SCs T R P AE TG 1S GE T 1) A 281 A B 5 [ 3 Ak
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