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Effects of repetitive magnetic stimulation on the hemodynamics of cerebral cortex patients with upper limb
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[ Abstract] Objective To observe any effect of repetitive transcranial magnetic stimulation (¥TMS) on the
hemodynamics of the cerebral cortex after an ischemic stroke using functional near-infrared spectroscopy (fNIRS).
Methods Twenty-six ischemic stroke survivors with upper limb motor dysfunction were assigned at random to an ex-
perimental group (n=17) or a control group (n=9). Both groups received conventional rehabilitation training, but
the experimental group additionally received 20 minutes of rTMS at 10Hz applied over the supplementary motor area
(SMA) of the affected side. The treatment was applied 5 times a week for 3 weeks. The control group received sham
rTMS stimulation on the same schedule. Before and after the intervention, the motor function of the hemiplegic upper
limb was evaluated in both groups using the Fugl-Meyer upper extremity assessment (FMA-UE). The concentration of
oxyhemoglobin (HbO) in the primary sensorimotor cortex (SM1), the SMA and the premotor cortex (PMC) was
measured using fNIRS. The FMA-UE scores were then tested for any significant correlation with the HbO concentra-
tions. Results After the intervention, the average FMA-UE scores had increased significantly in both groups, with
significantly greater improvement in the experimental group. Among the experimental group a significant increase was
also observed in the HbO concentration in channel 20 during the preparation period and in channel 31 during the task

period, along with a significant decrease in it in the CL-SM1 and CL-(SMA+PMC) during the task period. HbO con-
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centration in channel 31 during the task period before the intervention was found to be significantly correlated with the
changes in the experimental group’s FMA-UE scores. Conclusions High-frequency rTMS of the SMA on the affect-
ed side can improve the motor functioning of a hemiplegic upper limb, promote activation of the local motor cortex on

the lesioned side, and inhibit activation of the contralateral motor cortex. HbO concentration in channel 31 may pre-

dict these therapeutic effects.

[ Key words] Stroke; Transcranial magnetic stimulation;

cortex

Functional near-infrared spectroscopy; Motor

Funding : Tianjin Key Medical Discipline ( Specialty) construction project ( TJYXZDXK-060B) ; Tianjin Key
Discipline Health Science and Technology Project (TJWJ2022XK007) ; Tianjin's Multi-Investment Fund for Applied

Basic Research (21JCYBJC01610)
DOI:10.3760/ cma.j.cn421666-20240422-00301

IR R A R R U, AP s R 2
PrORYTE , 2R R SR 900 /236, KA =
Or Z BB AR rh SR AR 23 3t B R AS [ AR BE 1Y 3 RE B
fig, Horbiz g st (U R T B0E 3 FEhs ) J2 B A H: 1]
A EE RN RS T A BUREIRYT, RE
e B RS ROFGE WU | W] R A A T80 B 7
BRI

T 2 UG ] 3 (repetitive transcranial magnetic
stimulation , *TMS ) X i 38 ik 2% v (8 5 T Gz sl U g B
MY, BRiBE R B, L RE MR R 59
LR 32 B J JT ( primary sensorimotor cortex, SM1) %
YIARG, R EHA 5 & 5 SMI1 B A 5= 2% R 4% 1 LAt X
%, an#d Bh 32 8 J2 5t ( supplementary motor area, SMA )
MNHTIZ Bl JZ JiT ( premotor cortex, PMC) , EfI1¥#1Z2 5T
FRGE S REMRE SRR L MGIRTTHR R AR R
JHRA TMS S0 350 Jeb A s AR AT TS 380 e ke 0
SM1 IRY7 A i sh il € SAEdE™ . H AT
T rTMS BT A v 5 12 2l [ 0 14 i 2 H B R IR
S ARG, TS A8 B AL A rp S R I Zh RE 1Y
Ak A F TS AR [RI S 8L ' TMS 17K, AT S B i
PREITT ¢ TMS 3697 5 % .

DIRE M AT 21 41 6 3% A& 4% R (functional near-in-
frared spectroscopy , INIRS ) 1 - —Fh 't il 28 BAZ F
AR 38 3k W Rz 5t A 4G Il 21 2R 1 (oxyhemoglobin,,
HbO) J 2 % 1L 21 #5 H ( deoxyhemoglobin, HbR ) A9 ¥
JEAE AR, BESE I 2l 25 e W R i B J5 1L ¥ 50 )~ 455 Bl
T, AHICWESE B, HbO 1Yk 3 A8 fb R 7F — o 72
JE bR 55 A 55 AR DG B I T R LT S R R
TG A DL S it T — Rl oA R AT AL T B, BT
I, AR BE AR Fugl-Meyer | 132 80 2 BE 1 &2
i# % ( Fugl-Meyer assessment-upper extremity, FMA-
UE) (INIRS £ AR Z 25 WPl «TMS X fl 1fn 4 figi A< o 28
L IBGE B D REAK L S R I i 3 K 5 I U 3 g 2 1Y
S, Ry YTMS 7 28 0 T KAk 4R ik = %
Bk

ME57TE

— XK

ARG R ER R BE R E A B R o
it (TRB2022-YX-054-01) , 33 1< i [ i AR 40 v A o
DAAE(FEMHS ChiCTR2200060955) o 8% 44 A bn i
55 OFF A AR BE S 2 M 22 4 ST R
] 520 2 LA I A5G 12 T L 0, 2019 ) H & TR A H )
ZWARAES | IR & CT 5, MRI 6 AL #12 Jy ke i P
M Zs s @ T AT R AR R O KO, R RE I
Brunnstrom 73 ¥ 4 11 -w/h;ﬁ;@ﬁ$§2 J&8~34H ,QDQE
% 40~85 % ;@B FE L RIERE , BT, 7 51
FR & P #r & #£ ( mini-mental state examination,
MMSE) P53 =21 43 ; @ & S A58 A2 28 i
T, BEHERRAR G . O B 0k o
FER P R | e TP 45 @ B A A O
I L A S Bk BB A TR, N A 4
AW @IEAEZ: 5 HA I PR3 56 5 6 25 Bl A 58 o 25
S EENE

IR 2022 4F 6 H % 2023 4= 9 H Wila)7E Kt E R
K2 i B BE R R RHAYT HAF G A v (10 e i 44 o A
TR 26 BIVE RIFIE XF 4, 4% 08 2 ¢ 1 ELBIREHLAY N
WREEL (17 151)) FNXFBELH (9 1)) , 2 2H e — %okt
LR 1) RGEF e, R4l 22 R e g 12
X (P>0.05) , BA A o,

ZORIT R

2 HBEB G T HIFEL WX Z5iR)7, I
ZHAE I FE Rl b A DA 'TMS S 35, ok e 2 0[] 359 4 LA
‘TMS B, AR T BN AT,

LHRURRE & 9 e 25 03697 - FLUR 2 T A 6
YR FIRYT B8 shizs shil 2k AVEvy7 ik FIaEsT
R YT B SR A B/ R R A R R K
A IR 55

2. rTMS T . 3% FH R ™ Mag TD 28 #2377 9 34X
Jo 87 R o e 2 P, 4 BB Sk pAR D0 9% 0 o o



AR BB A4 A A 2024 4F 12 5 46 4555 12 ] Chin J Phys Med Rehabil,December 2024, Vol.46,No.12

- 1087 -

R AL 2 1BH— BRSO LA

o o P (Hi) _ P 1 - P (i) MMSE #E43
25531 %k 5 % IR (B xts) JfR(d,7s) T PR (4 xts)
W LH 17 13 4 64.35+10.24 33.94+22.10 8 9 24.53+£2.96
popiiseel 9 7 2 66.56+10.42 31.56+22.18 5 4 23.56+2.88
gkt SMA X, 15 B 1 I 3O 10 He, B 3008 Bk /g | b RGE s oiae Al

100% #5532 51 [ {8 ( rest motor threshold , RMT ) /K-,
BAFANA 25 kil FRLemt ) 4 2.5 s, B4 751 45
WG E G 10 s, 1 96 AN F S, Ak o B
2400 >, SMIATFEFEI A 20 min, B HIAYT 1 K, GG
575 d,ELHEY7 3 . RMT & XM 10 YA bk b ofil 34
HAT 5 AT BRS04t e L™ A= 05 s
i 50 WV iR/ NBERIR B L X IRAL EAT o TMS B
SRS () SIS 7 B 2 B 57 [ L 2 A, LA o 3 2k P81 T
T 5 i R T

= SEAFEhAS INIRS BiE R4

ARWFFE L U™ BS-7000 BT L1 4G R 58 %
2 A INIRS i , i & B B AR IR AL 12 56
VRO A% T 12 A3l 2%, D6 R fE & 9 690 nm Al
830 nm PIFRIE K AT 204G, SRAES %R 100 Hz, 4
LT HRSK IR I ES R 3 em, FFE X 1 ANlIE”
ASCHS (NIRS 38 38 Bl & A7 37 4>, = REPR 10-20
TRARBRUES B LF MR HCE T 5 U2 3l i i IX
(PEULEE 1), FFHiaT ., T3 3 5 20 R4 2 41k
F 100 s fE55 2 INIRS £l , BRI T 35 =
BEEDCLFIE P B AR, 25 B BB R
HAFFEERAS 20 s, MR G AW < TR /R 35 5 BD
HEAAES 0, 2R B R e L B 2 AT 28 a2
Bl FEEE 60 s; MR G K I R E T R JE R AR
SR R E PR R R BORAS EAR5E e b, Rk
20 s, RFERAEHBE INIRS 2l

T 20 X 38k R % Bh A2 Bl Az RN RIS B A X, i € X 3R
VIR IB 3 B T X
B 1 s 3h B A IX S e £ e 3 1 40 A 1]

TG, T3 J 5 R FMA-UE & R T A
2 B EMHMEN B0z Zh DR AL, % B RV N
FLHERER S JB N ST R WL AR LIRS 30 K o3 5
B3l WO RE M N B 3 (TR | TR
MR X4 55 ) Ph IR R 7 A BE AR L A5 Tl 4 66 4T,
ot Fon BB G2 shoh Rl

. INIRS Ak 3

K F MATLAB ( R2014b ) #E 17 NIRS %4/ 40 B
BT 3% Ll BT A 2 2 BR9 15 £ 3 1) INTRS 25040
Py M A, B A5 2 35K by 5 A1) (ipsilesional side,
IL) , 222 3R Jy Xl ( contralesional side, CL) ., H &%
P BT O WAL BE— BRI 15 5 A
AR 2B (coefficient of variation, CV) , 4T85 i &
RN AY 2B CV>25% % ; % F homer2 £5 5t
BIEIZ B Ph R (REARAREL ) 5 0 D8 I 25 R A PR 3
CARBRAR i 25 ) W 7 5 SR G BRRS 19 TG 2R - B A o
PR G E A R O B | AR5 PR G R A
HbO WRE . @ i 8 176 A4 —— 3 BT 7 S8 3 4538
1B HbO W B2 78 HEAS 0 S AT 55 AR X AR AL IR 00, FL4
SAERIZGHE B A0S FE I HbO Wk B2 - 2428 AL ey
I3 2 7 e 10 i £k 38 sk B2 Bt 3 3 7 v 1 i 2 2401
BUMBSRHER BT 24K LS it5r#r LA
A1k M DX 380 R B, BB 2% M X (regions of interest,
ROI) #& ft—3& F Brodmann 43 X & 48 %] 43 i X,
ROT A% XU SM1 SMA+PMC,, ROT -5 43 1 [a] f14 X
MCRFEWTE 2,

%2 ROI 5 {NIRS £ 38 i 1 %] 1 ¢ £

JEHR X (ROT) (0]
CL-SM1 1,2,6,9
IL-SM1 29,30,31,36

CL-( SMA+PMC)
IL-( SMA+PMC)

3,5,8,10,11,12,15,16,17
20,21,23,25,26,28,32,35,37

H \GiibE ik

AL H SPSS 25.0 MG 22 A A 174K
55301, R H1 Shapiro-Wilk £ 56 PF- 1 % 22 48 & 1 4L
PEA AT 00 o XF T IR 1E 2540 A H 7 22 55 1M 10 3%
SEAS B LA (s ) o, AL IA) FU AR o R 5 %o
FARTFA IE A4 A0 1Y 7% 2 A8 1 W) SR b A 5500 by
LR R LA R HAE S B 56 . R &



- 1088 -

vhAe Yy P S 2 5 B 2k 2024 4F 12 J1 45 46 455 12 1 Chin J Phys Med Rehabil, December 2024, Vol.46 ,No.12

L& (false discovery rate, FDR) X 4% 1 i 19 # 28 3%
G T 2 E LA, P<0.05 BRE R AA 5T

RV NN
B
(SN} e}

# X

— THiRT 5 2 4 FMA-UE ¥E5) Heds

THRT,2 20 % FMA-UE 1F40 41 0] 2% 5% L 581t
HE X (P>0.05) ; TG, 2 4HH % FMA-UE 433
TR G (P<0.05) , If H W24 FMA-UE ¥
A B A R R R S A TR BB 4H K (P<0.05) , H
IREER I 3,

— T U5 2 R 45 TE HbO R i

TIRET, 2 415 % 45038 HbO e B 41 i) 22 519 1
Gt E L (P>0.05) 5 T Hil)5 , ULE 4 fE 45 W id 18 20

1E% 39
H
&
R
%
%39
=
B
&
%

[ B IL-( SMA+PMC) IX ] i HbO ¥ JB %5 T T i ' 35 444
Jn(P<0.05) 44515818 31 (B IL-SM1 X)) Ay HbO ¥k
FERT PR N (P<0.05) . BRIELHLILIE 2,

= CTHHT JE 2 4L SR X HbO YR EE LU

T, 2 AL A OLHR X HbO Y 41 /] 22 57
WGt F 7 L(P>0.05) ; TG , W4 CL-SM1 &
CL-(SMA+PMC) 7EAT 55 1 1 HbO ¥ & 3+ T i i
FH K (P<0.05,28 FDR ARIE)) . BARSRILEE 4,

x3 THRTJE 2 4H8E FMA-UE $F4> LA (45, & 4s)

20 5] 145 R THiE R INEE=]
Mg 17 28.82+15.18  40.47+19.76* 11.65+10.47"
X HE 21 9 27.22+15.15  32.56x15.25*  5.33%3.76

. S LH N T I L, 2 P<0.05 5 5% BEZH AH [R5 Hu 8, P P<0.05

P ——

FDRRIEJG @

FDRKIE/E

A HTERL] HbO AR AL ;B S5t B2 HbO e BEAR Ak s 5 € R %% A oM e S 16 s ], 41 € 8 %32 Ah i Bz S0 36 3l 36 8K 5 i A 3 3 1
THHTJ& HbO ¥R JE (£ FDR AZIE) #E17 I AR, 22 F HA S22 X (P<0.05) 138 E 78 B iR
2 THRT G 2 3 INIRS &8 38 HbO ¥ L%



AR BB A4 A A 2024 4F 12 5 46 4555 12 ] Chin J Phys Med Rehabil,December 2024, Vol.46,No.12

- 1089 -

Fz 4 AEESTMEIEAKFET 2 HHEE HO WRIE LLH (mmol /L, &+s)

TR 10 11550
il % e . CL- IL- e . CL- IL-
CL-SMI IL-SM1 (SMA+PMC) (SMA+PMC) CL-SMI IL-SM1 (SMA+PMC) (SMA+PMC)
WMEEH
T 17 0.06+0.26 -0.00£0.08  0.02+0.20  -0.05+0.19 0.46+1.25 -0.08+0.86  0.14+0.68 0.01+0.51
T 17 -0.01+0.07 0.02+0.30  -0.02+0.13 -0.02+0.09  -0.31+0.75° 0.09+1.08 -0.30+0.79* -0.03£0.67
papiekiel
i) 9 0.08+0.34  -0.02+0.10  0.02+0.14 0.02+0.15  -0.02+0.06  -0.02+0.04  0.01+0.03 -0.01+0.04
i 9 -0.05+0.16 0.07+0.42  -0.01x0.12 -0.07£0.18  -0.08+0.24 0.0120.05 -0.00£0.05  -0.04x0.08

. 5N THET S, P<0.05

PY HbO ¥ 5 FMA-UE T4 19 4H VR0t

i1k Pearson *ﬁ%fﬁﬁ*ﬁﬁ}m, T+ FURT WL A AT:
%51 TL-SM1 X9 HbO ¥ 5 FMA-UE P53k (a2
HIEAHFENE(r=0.617,P=0.008) , EAAIH M LA 3,

40
r=0.617
P=0.008 ®
304
B ®
< o *
s 20
[
<
10
[ )
° ®
0 | T T 1
2 1 0 1 2

A£ 45 B8 1 31 L-SMIRK)RTHbOIK B

B3 HbO #J¥ 5 FMA-UE PF4 (0 AH a4

i

A 5 SZ AT RE AR AR 5 i T SRR B DI AR DG
YTMS BRI AL 275 S B 0t % oy ok B vl 98 1 & A ek
AR KR A 22 R AL, K R T 28 T 2
S FEUNIIK I B AN M A, 7 AR SRS i it g 3h
EARA DT EA 36 Jey S i 3 12 Tk S8 AR A ] Pl 4T
MR ABFSE LT INIRS B0, KL v TMS T
5, W82 2 Ui £ ) TL-( SMA + PMC) X & AT 55 1
IL-SM1 X %) HbO ¥ B 54 Fu i ik 25 384 hn 5 W E< 4 AT
-1 CL-SM1 1 CL-( SMA+PMC) f) HbO ¥¢ & %5 1 il
FSR TR AR B ] 0 i A 7 B 8 o kb 453 453
SRS U~ BR 1] 14 58 T A 400 ot S, S 3800 kA0 1z
i A P T R O kI R S A e i AR iz Bl
THAEMRAZ )T rTMS BE IR A B R Y %A e, 1
A e RN G - B 110 2 A P BT B T A, DT sk
BRI E Y AT ARG LE R, g4l
L ' TMS T RS , & B K0 57 580G H i, XF
00 JZ SR BT U 55, B i A TMS 13800 L SMA [X
RENNER PR R S Ay VR S AT, 53 AN EE2H Ay A
SMA+PMC XALTEAE & BABE 0 25 040% , T RE S5 SMA 3

BE g s R &E s A XY Guida
RGeS AL R SMA TR 6] H AR S i f7 s
BAFSVEM ., 2407 SMA T & (TMS VAT IS 2556 1
LA, e PR B S R R G2 3l 3 AT R
FIMKAZ 1 H SMA ] GE LA *TMS JR97 Bk A 1 1
FERR A B T R B s D) RE G

BT 2 B H N EHR TR, K BH FMA-
UE PF43 3% Wi an B & ol 3%, JF W41 FMA-UE
P53 B AR s B R S A T X BR ALK, itk — 24
VWHE B R B %At 5 A b B iZ sh I RE I Y S &R, A
5T AT Pearson A 43 M A B W £ 20 78 1 1 Aip H:
AR5 A k) SM1 X 1 HbO Wk 5 I IBGE shilk B 1%
L (FMA-UE PE53 el (8 ) BA ARG 327 + i Fip
kB SM1 DX () HbO & BEXF Hil v TMS 75 97 25 i
H L REBE A T R A — B M,

25 LR R v TMS T30 KL SMA 7] {2
P A0 J ¥ 42 3l Bz S0 I 00 X 52 Bl K %
A, DI B4 ke b RS S D) RERR A, $28 SMA AT
BERLR rTMS 3R 77 M A4S B W e 0 0, HLad Il 31 1Y
HbO ¥ B X Hoyr s B B (8, 75 248 A g2
AR AFAETE AN, AL 4E . OFEAS & i /N HOR IR
B— AT B R B B 4K ; AR BIF 5% A W 5% |
X REA INIRS 7E T FURT 5 o 80 2 28 4k, T B 5 0
IRV A %, J5 S 50k T BaAAS R E— 25

=

o

2 £ X #t

[ 1] Owolabi MO, Leonardi M, Bassetti C,et al.Global synergistic actions to
improve brain health for human development [ J]. Nat Rev Neurol,
2023,19(6) :371-83.D0I:10.1038/s41582-023-00808-z.

[2] Stinear CM,Lang CE,Zeiler S, et al. Advances and challenges in stroke
rehabilitation[ J ]. Lancet Neurol, 2020, 19 ( 4 ) ; 348-360. DOI; 10.
1016/S1474-4422(19)30415-6.

[3] Ludemann-Podubecka J, Bosl K, Nowak DA. Repetitive transcranial
magnetic stimulation for motor recovery of the upper limb after stroke
[J].Prog Brain Res,2015,218.281-311.DOI: 10.1016/bs.pbr.2014.
12.001.

[4] Latchoumane CV,Barany DA, Karumbaiah L, et al. Neurostimulation



- 1090 - rhA S 2 5 AR 2k 2024 4F 12 %5 46 455 123 Chin J Phys Med Rehabil , December 2024, Vol.46 , No.12

and reach-to-grasp function recovery following acquired brain injury. [12] Csipo T,Mukli P,Lipecz A, et al.Assessment of age-related decline of
insight from pre-clinical rodent models and human applications|[ J]. neurovascular coupling responses by functional near-infrared spectros-
Front Neurol ,2020,11:835.DOT;10.3389/fneur.2020.00835. copy(fNIRS) in humans [ J ]. Geroscience, 2019, 41 ( 5) ; 495-509.

[5] Zhong G,Yang Z,Jiang T.Precise modulation strategies for transcranial DOI:10.1007/s11357-019-00122-x.
magnetic stimulation; advances and future directions [ J ]. Neurosci [13] Tam PK,Qey NE,Tang N, et al.Facilitating corticomotor excitability of
Bull,2021,37(12) :1718-1734.D01;10.1007/s12264-021-00781-x. the contralesional hemisphere using non-invasive brain stimulation to

[6] Chen R.Guideline on therapeutic use of repetitive transcranial magne- improve upper limb motor recovery from stroke-a scoping review[ J].J
tic stimulation ; useful but know the methods and limitations[ J ].Clin Clin Med,2024,13(15) :4420.DOI:10.3390/jcm13154420.
Neurophysiol , 2020, 131 (2) : 461-462.DOI; 10.1016/j. clinph.2019. [14] Safdar A,Smith MC,Byblow WD, et al. Applications of repetitive tran-
11.020. scranial magnetic stimulation to improve upper limb motor performance

[7] Strangman G, Boas DA, Sutton JP.Non-invasive neuroimaging using after stroke: a systematic review [ J |. Neurorehabil Neural Repair,
near-infrared light[ J ]. Biol Psychiatry,2002,52(7) : 679-693.DOI . 2023,37(11-12) :837-849.DOI:10.1177/15459683231209722.
10.1016/50006-3223(02) 01550-0. [15] Askin A, Tosun A, Demirdal US. Effects of low-frequency repetitive

[8] 'T'Qﬂz'ﬁ’/{}ﬁ‘ BIRFIr o , W@E?%Wﬁ%?%%ﬂ&ﬂu%ﬁ%ﬁ transcranial magnetic stimulation on upper extremity motor recovery
21 A5 2 R LA S 2 W B AT 2019 [ )] AR 2B A4 RR and functional outcomes in chronic stroke patients:a randomized con-
2019,52 (9):710-715.DOI: 10.3760/cma. j. issn. 1006-7876.2019. trolled trial[ J ].Somatosens Mot Res,2017,34(2) :102-107.DOI./
09.003. 10.1080/08990220.2017.1316254.

[9] Jurcak V,Tsuzuki D, Dan 1.10/20,10/10, and 10/5 systems revisi- [16] SEAEMS 223k, e, 55 50 52 28 /0 i ) S0 il 26 vh s 1 STl
ted ; their validity as relative head-surface-based positioning systems BESZIR I LL AN I RE S I 3T [ 1] . R e BREE 22 SR E Z= ik,
[J]. Neuroimage, 2007, 34 (4) : 1600-1611. DOI; 10. 1016/]. neuroi- 2019,41(6) :418-423.D0O1:10.3760/ cma.j.issn.0254-1424.2019.06.
mage.2006.09.024. 005.

[10] Huynh BP,DiCarlo JA,Vora I, et al.Sensitivity to change and respon- [17] Guida P,Foffani G,Obeso I.The supplementary motor area and auto-
siveness of the upper extremity Fugl-Meyer assessment in individuals matic cognitive control; lack of evidence from two neuromodulation
with moderate to severe acute stroke[ J ].Neurorehabil Neural Repair, techniques[ J ].J Cogn Neurosci, 2023, 35 ( 3) : 439-451. DOI: 10.
2023,37(8) :545-553.D01:10.1177/15459683231186985. 1162/jocn_a_01954.
[11] Tang Z,Liu T,Han K et al.The effects of rTMS on motor recovery after

stroke ; a systematic review of fMRI studies[ J].Neurol Sci, 2024, 45 (& 1nl H 1Y :2024-08-26)
(3) :897-909.D0I:10.1007/510072-023-07123-x. (ARt W)

SR A G

AR SE LB EXERK

PAT GB/T 7714-2005¢ 3CJ5 275 SCRRE SEMUINY o SR PRI i il 25 3%, AR RE AR SO 8R4 2 I I FH BT AF 8 A o,
BFSE TS HAT 05, WETY A RFBRR (AR EIEZ R ERR) A NBEEEE NG, B3
WFIEH A SCEBE , 20 5SREN T XA TFRE . Fl—SCIREE BT 3 At Mid 3 A RT3 A, ISR s:
NCRET BB A B RAERT AT SNE AN AR E AR ER R HE A AINGS S A FEE a2 mA
FRTT AR “and” SR, B S TEAR I SCIRISAIRR . SCHRZSBURR AR DS IR GB 3469-1983¢ SCHk IS A 5 SCik sk A AR )
WS SRR ZRE T T 2% SCIR BAniE DOL 5, SO Es ., ~ElaT .,

(1] B E s HmE [ M] . dbst; shEF R, 2000, 29.

[2] WiAkE. BEhREIEE// Tt BEE BE2A [ M].2 B b5 AR A H kL, 2002 67-78.

[3] XUfk, B PH, dE2% 25 0 BEME TR FE IXURS: A 3 ARG I A 3 T 0 ] H s I A 4 5, 2015, 43 (9) 1 760-764. DOI; 10.3760/ cma. j.

issn.0253-3758.2015.09.003.

[4] Mahowald ML, Krug HE,Singh JA et al.Intra-articular Botulinum Toxin Type A:a new approach to treat arthritis joint pain[J].

Toxicon,2009,54(5) :658-667. DOI;10.1016/].toxicon.2009.03.028.

[5] Ay, Fef1rRlF: — EAEE . o5 o B TR BE B KA 35 [ N/OL]. AR H#i%,2013-01-12(2) . [2013-03-20] . http;//paper.

people.com.cn/rmrb/html/2013-01/12/nw.D110000renmrb_20130112_5-02.htm.



