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[{#ZE] B WECEBEN 705 T 400 ( BMSCs ) BeARAYT G I 15 i He fife i P i 28 r R BRU R 7 80T 44t
FHOCAEFINUE, ik RAIBENLEC T R4 72 ROk B &M & i K B (SHR) 43 28 HA BEARLZE Je
BMSCs#H , 52 24 HRR, B RIZH K BMSCs 21 K BRI BN b Sl ik P 2E (MCAO) B BEFEAR RS | 28 LA 24
TAEARRARAL S, F R 24 h )5 BMSCs 4K R4 B #IKITEST 1 ml BMSCs (4 MLV R 1x10° 4~/ml) ,
] AR IR 20 Ko 23 P00 A0 0 PR B 1 ml BEFRER R IR (PBS) ., ZEARJE 3 d.7 d K& 14 d B3 B4 4k Bk A7
2 R AP DI BE BT 43 (mNSS) & 2,3, 5- S A =R FE U A (TTC) B4, 2R A RT-PCR 1 Western blot #{A
A3 TSI 45 25 R BRASEAE AN i 20 2R 00 A8 PN R A A TR 7 ( VEGT) | JBE Jo 240 JH VR 4 225 3% R 7 ( GDNF ) mRNA &
EHEIK, R FEARE 3 4.7 d M 14 d i}, BMSCs ZE M S I BEBLI R4 [ (7.4£1.34) 43 vs (9.2+0.84) 4%,
(6.2+0.84) 53 vs (8.8+0.84) 43, (5.0£1.00) 43 vs (7.8+0.84) 431 MFHFETE B &5 HE[ (39.09+1.66) % vs (45.78+
1.26)%,(26.20+1.47)% vs (43.1121.06) %, (22.45+1.45)% vs (38.16+0.87) % | Y% 0 41 B 5 P& ( P<
0.01) ; Bl AR J5 AT ZE K, BMSCs 2 INAESE R FRZ s . FEARJG 3 d.7 d K& 14 d B, 28 (L4 BT VEGE
K GDNF mRNA FEik4 8] 2% S48 24 78 X (P>0.05) ; 525 [ 20 SASRI 2 L4, BMSCs 4 5 1fn igi 20 21
VEGF ,GDNF # 335 & mRNA F3R34 W] 35 | 21 W) 22 e A S it # 3 L (P<0.05) . #5118  BMSCs #4H
oG I e ML B St i P A 2 e R BRI M 2 P VR, R BLRI AT B 5 iR s Uik 20 42 h VEGEF .GDNF &
HAX,
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[ Abstract] Objective  To observe any effect of transplanting bone marrow mesenchymal stem cells
(BMSCs) after ischemic stroke, and explore its mechanism. Methods Seventy-two spontaneous hypertensive
male rats were randomly divided into a sham group, a model group and a BMSCs group, each of 24. A model of
middle cerebral artery occlusion was induced in the rats of the model and BMSCs groups but not in the sham group.
The BMSCs rats had 106 BMSCs injected into their tail veins 24 hours after the modeling, while the other 2 groups
were injected with the same amount of phosphate buffer. Modified neurological deficit scoring and 2,3, 5-tripheny-
ltetrazole chloride staining were performed on the 3rd, 7th and 14th days after the operation. The mRNA and protein
expressions of vascular endothelial growth factor (VEGF) and glial cell-derived neurotrophic factor ( GDNF) in the
rats” brain tissues were detected by RT-PCR and western blotting. Results On the 3rd, 7th and 14th days after
the operation, the average neurological deficit score of the BMSCs group was significantly lower and the area of cere-
bral infarction was significantly smaller than among the model group. Moreover, the infarcted volume in the BMSCs
group continued to decrease gradually as time went on. There was no significant difference between the sham and
model group in the expression of VEGF or GDNF mRNA or protein 3, 7 or 14 days after the operation. They were,
however, significantly higher in the ischemic brain tissue of the BMSCs group compared with the other two groups.

Conclusions BMSC transplantation has a neuroprotective effect on rats with hypertension modeling ischemic
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stroke. The mechanism may be that BMSCs can up-regulate the expression of VEGEF and GDNF in ischemic brain

tissue.
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PR WL 2 —  Heh 24 69.6% ~ 70.8% 4 .45 K
Sl PR AR A A IRYT RE R B L
PRI A RT3 (R 609 A AN A v A6 2 gt
A AR R B IS 8l A T B A WA 2 e 46 PR
Xf JEE A BRE ) S AR T R s T R, ARk
B HE 7] 78 BT+ 40 M ( bone marrow mesenchymal stem
cells, BMSCs) B AR T © WA BF 58 F8 , Rt S g iF
FERIL, BMSCs ARG Y7 ] Il 42 ik 4 240 15, 2 2k gk
MPERG A T S PRI 2T Re R Y AR R £
ARSI TS BRI R AR & B, S it 1 Al 2 v 8
HH IR ZFhEERE B, s I OB PR S A
WFFEIRAT G | BRI PE N A v 2 b A IR A LR
Pl ik 70% ), FLIBE TR A R & A R RO e 3
BTG MU A W T A BMSCs BAHTETR
¥ JC Bl 5 1RG4 A8 Bl ) v A T AL BT
BMSCs B AHIA YT A I v i Sk if P G A vh 3l ) 19 7
REE VLIRS . AT MBS Z U T 5
A DB AR MU T B 22 Pl g SR DR AR 2 R0 25, e
ML P B2 H K A (vascular endothelial growth factor,
VEGF ) 7E A LA 1 rb 6 #8824 T e Jo 4 i
Pk 2278 F2 N F (glial cell-derived neurotrophic fac-
tor, GDNF) 742 #E 2 it 2 e A= K B 52 KA 5507
T A B ESR , BE T AHESE 34 BMSCs 78
X5 e LT St T P A v DR B AR 3 oV B v il
WMLAKEHZ VEGE  GDNF (5200 , I 63 H AT B 94
FIBL

M#ETE

— SRS AR

VR FRE A 1 & M 5 1A K B ( spontaneous hy-
pertensive rats, SHR) 72 H, B¢ 12 Ji, K E %) 250 g,
A 2 ) A2 S 2 ) v B AR T TG AR R i A
2 ( specific pathogen free animals, SPF) ¥ 45% H 3 [ P4
TSR 1, A sh P BAE X 75 6 A OS2 5 3h #4622y
R s Wistar KB A 8 8] 78 521 40 0 T 26 M0 A= W A
BRZY R (55 : 190320131 ) , A S 3= B K A3 7t 4
FENG A L7 (36 Gibeo 23 W) 2R I 24 22 #h K ( ra-
dio immunoprecipitation assay lysis buffer, RIPA lysis

buffer) (W EZELE /R AP BHEABRA ) (2,3, 5-4 4L

=K L DY M (2, 3, 5-triphenyte-trazoliumchloride
TTC) Je ik (h EREERHEARA ) FOtE &
PCR (& Bio-rad 22 #]) WEHRA (o [ o AL A= fir Bk
R AR B AR B VR ELO L E KR %
BISEEAXASABR A ) A SV R HL(EE Leica 22 7))
Rl WA ( HAS Nikon 23 1)) 45,

= AR B AR

HORIE T Wistar K U BMSCs #4737 28 41 i 2%
YeoE, & B BMSCs $LJ CD90, CD44 , CD29 £ FH 1 3%
ik, MHC I CD45  CD34 5 [P 3R 5K, 8 D012 40 i oy
BMSCs, #4547 % FH Y BMSCs #4712 75 F 2 Fp T 15
FERLH MGG RS 2 FREG & T 37 °C 5% 1 CO,
Esa iR LS B 48 h HeWk 1 UK, 2 40 A0 RE L
2 80% e AN 1 = 2 AR R 3 AL TR EUE K
i1y BMSCs FH T Ja e 4l B A #R A

= S

RJHBENLEC 7 R0 72 HAdRE SHR KU b 4
FI2H A Sz BMSCs 4, 4 24 HRR., & H40R
ST AT R IR T T, AR ZH K2 BMSCs 41 K BRI 43 1) il
B v R 3 Bk ] ZE (middle cerebral artery occlusion,
MCAO) fix LA AY | il 455 )5 1 2 B L Zea Longa £k
FVE R 3% 5ot R A B, 1 K R E T 50 0
B L ATHEIE Y NG A B S Ik (R
i BokE e, 8% U 3 K ( common carotid ar-
tery, CCA) N Bl JK (internal carotid artery, ICA ) } %5
MBIk (external carotid artery , ECA) | 7E CCA Lot FH
BELZESL ,TE ECA 5 ICA 43 UAb¥s ECA 454L15 R
FPKIIE ] ICA L.Lovifi, 76 CCA iL.Coviig FH R} 59 57—
NI AR LR FrEE 6 T UF J5 AATT S IR B e
T ICA A A R AE A7 B3 &k | BEL BT 2R 1 o 20 ok it U
2 h ety MR INRETE I 1~3 r iR
LA T e S5

DO s 7

T 24 h J5 BMSCs 412 B # k4 1 ml
BMSCsiA ¥ ( 2N B 1x10° A/ml) | WiB A2 K =5
FLALIU R EE R 1 ml ¥ 0.01 mol/L WAL £ 2%
I ( phosphate buffered solution, PBS) ,

LR EA o

TRGERBES GRS 3 d.7 d J2 14 d 5
SR FH 2l R i 28 T B Bk 451 9F 43 ( modified neurological
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severity score, mNSS) Xf £ 20 K B FEAT M L D RE T &,
Iz EEIE I H TS 2 sh D Re R A AR |
GRS | I B 3 0 SN 1E 838 30 A5 T, 43 Y
0 18 43, 4577 18 v5y 28 7 KRR 8 1)) et 40 A 3 ™
;AR5 1~6 5 MR ER,7~12 73 R B,

13~ 18 43 MEFEHM

75 JE R FE A (L E%

THERT 3 d.7 d & 14 d AP S Bk
B, 1% 4 ml/kg IR ARUEL T KA &E(10% ) 18 s 13
ST, FERREE AR W3k AL FE, 23 88 KRR 4L 2L, VIR
IINIG ARG T, 8T =20 °C vKAR TP Y8R 20 min, FREF
MRS, 2 mm JERERY) R (F65 ), H 7 B
BT 2% TTC EW (37 °C) REGYL G 30 min, 7] %k
RO g a3 5) ) N2 R &
F 4% Z R P EE E % 24 h TR, R Image-
Pro Plus B/ 118 B A A8 AL i A AR A 4 L

+ Western blot #

THERS 3 d.7 d M 14 d B4 A 2 K Bk 4
20, Y PBS WPEVR 2 ~3 IR EBR TS , 59 i/ NS
EFAIRAE T I 10 £5 LSRR 24 0 il 5 4l
ZUSIHFE 4 CHE T B0 (12 000 rpm) 10 min, Y54
RIS E R, B S0 pg FEEEES A 6 ul
SxIAJFRYEE [ ARG o, Wk KR A2 ME 15 min, £
TR SRR R N SR TN M BBE I (sodium dodecyl sulfate poly-
acrylamide gel electrophoresis, SDS-PAGE ) #¢ ¢ H, ¥k 73
BEA, IS 2 R M LK (poly vinylidene fluoride,
PVDF) B I+, 28 5% Wi g W54 2= iR 3 30 min, LA R
B —30,4 CIHB IR, & =2 P AP ik
2% K (tris-buffered saline with tween-20, TBST) ‘R i
YERR 3 WJE , F P4k 12 5000 B TBST iE 47
B EEER 30 min, SR EIT B BB R
Alpha #1318 VEGF }2 GDNF 5 1 45 % B

J\.RT-PCR #:

K H Trizol 1E$EEAS 41K UK ZH 2T RNA, $R 5 4
T SRR IUCEL ¢DNA |, f3 5 qPCR SR 45 2H K UG
HAWRA VEGF .GDNF ik, ik ® 3 MR AL, 541
KEFEA L 95 °C AP 10 min, 95 C 7481 15 5,60 °C
iRk 30 5,65 CHEAH 15 s, AT 30 MG, i A BEA
WE R 3 U, R 274 2B A B AR FmRNA
K, BARSI W7 504 F . VEGF i 5'-GCACTG-
GACCCTGGCTTTACT-3', F ¥ 5'-AACTTCACCACT-
TCATGGGCTTT-3’; GDNF | ¥ 5’-CAGTGACTC-
CAATATGCCCGA-3", F ii# 5'-CGCTTGTTTATCTGGT-
GACCTTTT-3"; B-actin I Ji¥ 5'-CTGGAGAAACCTGC-
CAAGTATG-3", F ii# 5-GGTGGAAGAATGGGAGTT-
GCT-3',

U Bt
AW TR DL (2+s) 2R, R SPSS
20.0 WRGE T 24 3R 3047 088 A BT, T e TRk 4 T

PIPA LG 8 R ) /N 18 35 2% 5 35 (least-significant
difference , LSD) , 2 2H ] Hu 45 R FH PR IR 38 5 22 40 Hr
(one-way analysis of variance, ANOVA) , P<0.05 &/~
R BAGIHFEX,

# =X
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EESZYE A3

1# 3T Western blot £l & B, 25 (4 AR 2 7E AR
Ja3d.7d K14 d B UL VEGF (GDNF & F i 3%
ik, H 2 R RIS # 2 L (P>0.05) ; BRI
VEGF 25 [ 3%k B i) [8] 2 K 2 720 i hn i 34, (0 25 5
TGt X (P>0.05) ; BMSCs 4 VEGF .GDNF % 11
FHRTEARSG 3 A7 d & 14 d BRI 1 2s 11 20 W)
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IO, AR HEA S FE X (P<0.05) , Bk
15 B0 LK 2A-C

PO AR S5 AS 8] B 18] 45 4% 40 K Bl VEGF & GDNF
mRNA ik K

it RT-PCR # il &8, 7EAR)G 3 d.7 d & 14 d
28 2 A2 VEGF .GDNF mRNA F63A54 ] 2% 53

Western blot
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) 2 S B G4 X (P<0.05) ; 7EAR)G 7 d. 14 d
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S HA G52 L (P<0.05) , HAKRIE L
[ 3A-B.,
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T 523 LA [RIRHE] S LR, 2 P<0.05, P P<0.01 ; 5458 25 A [R] i 1] 5 32, © P<0.05, 4 P<0.01
3 ARG AL 3 4] SHR KL VEGF & GDNF mRNA ik HhE



- 298 - AR R 5 B J A 2022 4F 4 A4S 44 %55 4 1] Chin J Phys Med Rehabil, April 2022, Vol. 44, No.4

i
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JE MBS P KO8 3R S RS T Y B AR,
VFZ5EdE H, GDNF AU 4ERE L2 Rl 2 40 i A K
O3k B G i L X A ke i 20 R B S AR A
FHTT . Shen 251 % BUAEIKAESE )5 55 8 KASAHL BMSCs
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Effect of total number of pulses of radial extracorporeal shock wave therapy
(rESWT) on hamstring muscle spasticity in children with spastic type cerebral
palsy: A randomized clinical trial

Purpose To evaluate the efficacy and safety of radial extracorporeal shock wave therapy (rESWT) according to total number of pulses on
hamstring muscle spasticity in children with spastic type cerebral palsy (CP).

Methods This study is a randomized controlled trial consisting of thirteen patients with spastic CP, 9 males and 4 females, aged 5 to 14
years (mean age 9.2). Twenty-five spastic hamstring muscles were divided in four groups. Group I: 500 pulses, Group II: 1,000 pulses,
Group III; 1,500 pulses, and Group IV: 2,000 pulses. Australian Spasticity Assessment Scale ( ASAS) was measured at four different time
points (pre-ESWT, post-ESWT, 2 weeks post-ESWT, and 4 weeks post-ESWT).

Results All four groups showed improvement in ASAS relative to pre-treatment, although only significant in Group IIT (1,500 pulses) .
There were no statistically significant differences in ASAS between all four groups in pre-ESWT [ 12(2)=3.907, P=0.272], immediately
post-ESWT [ 12(2)=1.250, P=0.741], 2 weeks post-ESWT vs pre-ESWT [ 12(2)=3.367, P=0.338], and 4 weeks post-ESWT vs pre-
ESWT [ 12(2)=1.566, P=0.667].

Conclusion The effect of rESWT on spastic hamstring in children with spastic CP is not dependent on the number of pulses.

Keywords Cerebral palsy; ESWT; children; hamstring; pulses; spasticity.
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