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HE

B ZBHIREMEIE A 4GSR (functional near-infrared spectroscopy, fNIRS), BT FEHIRS)
(focal palm vibration, FPV)IHM# R Z 1A E SR B E EEEINMMKER . F7iE: PN 145 RZIR
F 522502 B BHTINIRSKII, R A11Hz. FKEFIZER10/2003 A B, & 55U 6T
it |2 2 (prefrontal cortex, PFC). ®i23) /¥ Bhi2 3 i 2 (pre-motor and supplementary motor cor-
tex, P-SMA). ¥]Z3iz5) i (primary motor cortex, M1). ¥JZ K& F¢ E (primary somatosensory
cortex, S1) 4 I [F f 2 (supramarginal gyrus, SMG) . % Blockya X, BIFESMEFH, F/EHF 30 FPV
FBAEE 5308 R . FHIGINIRSEIE S NirSparkX - Fib#, BN ER. AFERRLEFS,
TEHPHEAMAEAHbO)KRE. EESE. P, BRLARBENZAEEESENRE
BT B & KB B B BRI [X (region of interest, RON K SEHHbO R E . FEHN, 2HIK ALK 4
thHERZEE#HES T S EEROINHbOAEE R, FH5T B plE#4T R R ILZE (false discovery rate, FDR)
RIE, FHEmMNTEE (laterality index, LI). £&F: FEEEZAEY, S5FRESMHE, EEHEN
LS1HHbOIREF & (p < 0.05), HAR|FEBMEBX K NN FEMEHEEF, £FSTIML, S1.
P-SMA. PFCHILSMGHHbO ¥k E I T# E & (p <0.05), MRSMGRMEZRIZLL., ML ITERE
o BEZRERIBEEZNENZE) FEMNE(L1=0.319), KA A 83 4N RIS E = (LI
=-0.0589). &it: FPVIER—FLAIMT i, WRbE{EEEEEH, NTTERESEEIIRE. %
TTEAER LIRS WITHEERIFR, B —ENKKRMNAE S .
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Abstract

Objective: This paper aims to use functional near-infrared spectroscopy (fNIRS) to compare the cor-
tical activity response to focal palm vibration (FPV) in healthy subjects and stroke patients. Methods:
Fourteen healthy participants and 22 post-stroke patients underwent fNIRS assessment at a sam-
pling frequency of 11 Hz. The probe array was arranged according to the international 10/20 sys-
tem and covered the bilateral prefrontal cortex (PFC), pre-motor and supplementary motor cortex
(P-SMA), primary motor cortex (M1), primary somatosensory cortex (S1), and supramarginal gyrus
(SMG). A block-design paradigm was adopted, consisting of five cycles, each including 30 seconds of
FPV stimulation followed by 30 seconds of rest. Raw fNIRS data were preprocessed using NirSpark
software, including motion artifact removal, optical density conversion, and filtering, and mean ox-
yhemoglobin (HbO2z) concentrations were calculated. After time-locking and averaging, the mean
HbO: concentration for each region of interest (ROI) was obtained during both task and resting
states. Within-group analysis was performed using t-tests to compare the HbO: concentration dif-
ferences between task and rest states, with FDR (false discovery rate) correction applied to the p-
values. Additionally, the laterality index (LI) was calculated. Results: In healthy participants, com-
pared with the resting state, HbO, concentration increased only in the left primary somatosensory
cortex (LS1) during the task period (p < 0.05), while no significant changes were observed in the
other cortical ROIs. In post-stroke patients, HbO, concentrations in the bilateral M1, S1, P-SMA, PFC,
and left SMG were significantly higher during the task state than during rest (p < 0.05), whereas no
significant change was found in the right SMG. Laterality index analysis showed that healthy partic-
ipants exhibited a marked left-hemispheric motor cortical dominance (LI = 0.319), whereas the
stroke group demonstrated a bilateral activation pattern (LI = -0.0589). Conclusion: FPV, as a non-
invasive intervention, may promote cortical reorganization and improve neurophysiological func-
tion. As an important adjunct in upper limb rehabilitation, this therapy holds potential for clinical
application.
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1. 5|8

i 25 o — R R R L, IR R & BURRABE T R EE B, ROV ERREZENA
LTAM . SEVEERN, AP RRE FESECARE RN FER R 2 —, HX A 350 K Dy e din
iS55k, REFZMILH AN DMAEERE[]. JUCEEEZMZ 0 s SEE 2P ERsT . 1E
WGETT  FIBRIT S F B SR G M INRE K S o B I FE I A ) 2 BE il 2+ 48 1T P8 (Neuroplasticity ),
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BRI A i 7 0 3 453 4 B ) SR A SR AR, i 25 R R T A ) R RS B A R RE JT([2] . i AR
Jo, KI4sEid Z ALmI sk T EA, Flan, H0FERN R Z 8 KR DI . LRI 2 5
DA AP RN 48 LI B 23] IR, A3 B IR A R b2 i 51 S A Bk A 35 0w 2 mr 8 v i A
Fe I

SR, A 40 10 B A VP73 5 4008 T I PR B (10 Fugl-Meyer WAE B, MR Ashworth E£%), RE
XU T AR R T N, (H s, ELYE LR R T RE e TS S A AL . BRI R TR R R
Py BRIV AL B, ORI i AR AR AT Re A B 2 . AR, BUEBOR S T
i 26 b a2 sk B FE R IS S AR A Dh RE B 4H . ThAE I £0 461 H R (functional near-infrared spec-
troscopy, INIRS) & — 3k T~ 1T 21 /0 i i 22 R Th R A5 7 vk o 5 4% e i T e AR BR (n oy e 1A 3
WAg, IMRDAHLL, INIRS BATGOI. (EHE . nJscnf SR, FER R &R E i BA )
{0 N P T 5540 12 AR T e A 00 i 0 [X sl if A B AR Y, e K i 2 2 48 1L 21 B 1 (Hb O ) Rl 25 AL 4L
EE(HbR) BN AL, AT A1 S WA 235 5 . INIRS RS HR AL I 12 J2 1% 5 R 58 v ) ) 43 3 S 1 2
)73 HE2, A B TR T2 /RSN (FP V)X R B ZE sl 2 . 2 DU 5T R B, INIRS A5 7~ ff
W8 BB D REW AR h i B R TG SRR [51-(7], R AT VR4l AN R B &2 T BT Br(amml s A Bh I 25 &
BN GITIE)N LR SRR R AR [8] . I SR W I B 2 Bh R Th R IERE A Ak, INIRS AAA B TR
AT 7 2 1) o] YR 1 5 B A AL, 3 A JE SR (R Pl A A AR B (4 T 2 AR [9] [10] - IR, fNIRS
TE A P (e B b RS2 b 2 — R AR N AT 5 BB I AR TR SAME M) TR . R 4R 3 (focal vibration,
F)ERNZ R R B R BT TR, AR A MRS il Tk, FENPMUEZR%EER
FEHRARIER 5 B2 )2 i B T2 BT IR SRAE, AR T TsE U2 B2 (11 ] R R AR, T2 53R
Zfi(focal palm vibration, FPV) CU#F B 7] o538 fil b Sk A 538 20 Th e, (H 78 il A v S8 o oxe JR i e 28 e b e
BB IRe R FHACE A B BR[12] [13]. AW BLEHET INIRS HARIRIT FPV XHg RS2 i # 5w 46 i
R R SIS BT 008, i A e T TR L I R AN R AR 4
2. R 5 AE
2.1. FARFR

JLARSE 2023 4F 12 H £ 2025 4 10 A AR A i = i e 28 22 1 0L 14 @Rzl . I
P O WA EEZ RS (2019 4F 2k A b R BIER) [14]5 (2015 4F M s )
[15], £kl CT/MRI B &I F s @ JRFE NG 2 AR BEZ R O WA TEBEA L
AEERRLES: @ W oe R E RV IR R YT . © AR IR, TOHEEE NG . fibniE: O
FEFE WKL ; @ Fipfpisl; @ TCIRsEpblivy; @ BRAA iR s s RGBT R © L
JEAFTERE A LA (075, TR B i AR I A 26 Bk 78 i
22. FWA*®

SR X H BT INIRS $AR, W& I b A B s R 25 rp 55 35 7E FPV BT 5 1) 52 2 HbO, IR AR
o T ASTE R 2 XSS, LARTT FPV X2 NHE R 2SS . 3 5 ¥R 3l (focal palm
vibration, FPV){a97 & (B H 7 ss A R A A s A4 ZEPU-KS000A)LL 60 Hz 141 6 mm (1)
PRIEREAT FPV JRIT o VAT TN 4% 3 B TSR3 (0 - S AT R IR 3 iR T
2.3. INIRS R EMFME S

TEALSS AT HATE], SR ESLDE INIRS 345 (H B P H 2 A7 28 ilA R A =] s 25 : NirScan6000A)ic
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SRR AN /12385 . A 730 nm B RO BRI HbO, Wk EEARAY, KAy 11 Hz. %
SEEHCKHA AT 14 DRSS 14 DN ERIES, 2R 1020 EFRbrE RS E, R 30 AN@IE, & o500
AU 7 2 (prefrontal cortex, PFC). HiiZ 3/ F 4 Bliz 30 J /Z (premotor and supplementary motor cortex, P-
SMA). #]Ziz 3] i Z (primary motor cortex, M1). 4RI G F7 2 (primary somatosensory cortex, S1)
% b[n] }% 2 (supramarginal gyrus, SMG) (WLIE 1), SEIGTE— M RF L =it T, RAMAEMNSEE
Y. Z5FEMRATHE S MRE . REFRER LIRS, FRRRMAERAXER . g Y, 25%
PREFELRE, BB AINE, REWD T BRFERME 7RSI HEMA TR D Skign . Xt
45 30 B FPV L, BhJE 2 30 P RIAREGE 5 AMERR) (WIE 2). ZsiEELSL ) INIRS H T E0E5%
AT AR S TH] 57 2 IO X I (ROLs) Y iU 2l 71 2435 3, i@ PFC. P-SMA. M1, S1 fil SMG.

2,14/12,29 Supramarginal Gyrus (R/L)
13,16/27,28 Primary Motor Cortex (R/L)
1,15/11,30 Somatosensory Cortex (R/L)

Pre-motor and Supplementary

20,21,26/ 25,31,32
7 T Motor Area (R/L)

3,4,5,6,17,18,19/

Prefrontal Motor Cortex (R/L)
7,8,9,10,22,23,24

Figure 1. Channel distribution across ROIs

E 1. &ESLGBXIE(ROL) EAEIE S T
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Figure 2. Block design
B 2. X#Rigit

2.4. INIRS $iES 4

fNIRS 4k % FH| NirSpark S4BT hRUEIL AL EE, GFEONEBR . e EHH . 0.01~0.2 Hz 7i#JE
B S HbO2 R T4 il LRz 3 LIRS T, M5 S E[16]; BIRMEa 15 5 Mo EE G
BEATUEIE AL TR, DLy A 0 A5 MM ATUEE A% (O RE A [ 17]; Fe &K 4R Beer-Lambert 5E 1155 HbO, ¥ AH T
A, AER R E O P FEFR[ 18]
2.5. fwillFs%

S 5535 1o A7 BRIV s A F T 5w 45 £ (laterality index, LI), HIGHEN-1 % 1. 2 LI > 0.1
B, APk E S, M LI<0.1 B, A¥EkGESFHA, M LIAXE <0.1 8, BussCIadsn
BN o LT AR A5 A SR

LI= AL — AR/AL + AR (AL F1 AR 43 & 22 i IX A0 A5 Fii (X F~F 1) 380
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2.6. GitFE

A SRR e 24 (] SPSS BT (FRA 26.0)HEAT 73 H7- SR Shapiro-Wilk 456 PPk SE47 B IR
Pho FFE IS ATHNESHE IE + FfERE(e £ )RR, B2 LA ELBCR FIMSLREA ¢ ke, W
T TR0 Ja ELBAE FHEC X BEAS ¢ K06 o X T AR IS 70 AR ARS8, DA A2 (DY 737 28] BT) M (Pas, Prs)
R, HATIHT A EEBCR A Wilcoxon £ 5 #k K. P <0.05 Bl N HA GETHEE Lo

3. &R
3.1. ik E A O MG RYHE
SEAASE T 14 SRR 22 BN B, HWONEFIT, B DA R L 1.

Table 1. Demographic and clinical characteristics of patients

# 1. BEAOZFESIEARFHE

N OG-S A PRAFE BAHN =22)
G IE Al 62.55+12.07
PR, Bt 16/6
oG A5 B/ 0 4 1, 2 18/4
RAF (/) 20/0
A 00 3 7 0 2 14/8

E: 22 5HNEG PHE £ bEE.

3.2. FPV MERZINE MR ZE B E KRR

TEARREZ A T, AR5 UAE LS1 X351 K T 8 mi 1) HbO2 ¥ E(p = 0.001, ¢ = —3.419), AR ERX
H(ROIs) R ML R 2B 2; B 3(A)). TEMIZ &3, L5 W7 24> ROIs [ HbO, ik Z 5145 firth
hn, ALFEXUM M1, S1. P-SMA. PFC Al LSMG, 1fii RSMG K MEEF|EE R 3; K 3(B). iR
ZERAENH FDR RIEfS, p AHIET 232 1% B E P < 0.05).

Table 2. Changes in HbOz concentration in healthy subjects
2. BRZRE HbO RELN

ROI HbO> Task HbO:2 Rest /4 P PFPR
RSMG 0.00813 £ 0.054962 —0.00673 (—0.01607, 0.03753)° —-0.026 0.980 ns
LSMG 0.00018 +0.062392 0.01569 £ 0.062702 —0.735 0.472 ns

RM1 0.06246 +0.088622 0.04622 £+ 0.097092 1.336 0.199 ns

LM1 —0.00253 +0.05872? 0.01312 £0.065362 —0.603 0.554 ns

RSI1 0.00206 £+ 0.057362 —0.00930 +0.102122 0.521 0.609 ns

LS1 0.02920 (0.02303, 0.04565)" 0.02114 (0.00540, 0.02932)" -3.419 0.001 0.007
RPSMA 0.03453 (0.02118, 0.05789)" 0.02609 (0.01681, 0.13348)" 0.714 0.485 ns
LPSMA 0.02631 (0.01633, 0.04423)" 0.06890 (0.01363, 0.08321)" 0.212 0.835 ns
RPFC 0.00783 £ 0.060372 0.00154 +0.084772 —0.588 0.557 ns
LPFC 0.02739 £0.061442 0.03305 + 0.06822¢ -1.067 0.286 ns

#: HbOH LA *3MH + AREZ(QER 0B ® FALE(P2s, Prs) (AFIER DMK, IEAMRA Shapiro-Wilk 4556 1F
il o ARIEHAR A TEIL, KRB FEAR ¢ K508 Wilcoxon fF 5 FAELE . PIPR: &4 1% K I % (false discovery rate, FDR)
KIEJGH P1H. IR RE FDR KR IE G Z 7 BH Sih 255 (P < 0.05).
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Table 3. Changes in HbO2 concentration in stroke patients

5% 3. WEREE HbO IRET

ROI HbO: Task HbO2 Rest tz P PFPR
RSMG —0.00519+0.11211% 0.03658 £0.07419* —-0.751 0.459 ns
LSMG 0.01072 £ 0.04434 0.02058 +0.035352 2.756 0.010 0.023

RM1 0.04448 + 0.053502 0.02184 +£0.047252 4.863 <0.001 0.002

LM1 0.01698 +0.053572 0.02729 + 0.03606* 3.293 0.003 0.008

RS1 0.05467 (0.03462, 0.08324)" 0.03453 (0.01185, 0.05115)® -3.912 <0.001 <0.001

LS1 0.01398 £0.03416* 0.02567 £ 0.02961? 2.881 0.008 0.014

RPSMA 0.01674 £ 0.043952 0.02115£0.037712 4.188 <0.001 <0.001
LPSMA 0.02380 + 0.03490* 0.03195 £ 0.03680* 3.941 0.001 0.003
RPFC 0.04951 £ 0.029022 0.02863 +0.021932 —2.960 0.003 0.008
LPFC 0.04461 £+ 0.028032 0.02162 £ 0.024442 —3.621 <0.001 <0.001

H: HbO{H L * ¥9MH + FruEZE(ES AL b A8 (Pas, Prs) ARIE& AR R . 1IE&MRH Shapiro-Wilk #5361
o WRIEHIESAEN, RABMEEAR ¢ K50 8E Wilcoxon FF5#ARL . PFPR: £ FDR RIEEH P {H. IHFERE
FDR R 1EJG Z 7 HA Gt 55 (P < 0.05).

Figure 3. Task-Evoked cortical activation maps in healthy participants (A) and stroke patients (B)
3. BERZRE WHKZEHEE (B FPV ESHERERENERHEIE

33. mIBEHER

TE FPV A£55 A, Jii 26 A 88 34 2HL 1K) LI J4—0.0589 , 22 TRy A i DX 38 » T e B 52 & 4H ) L1 4 0.319,
RIUN A Y BRBE L
4. g

RIS T R IR I AN AR R Z @R E PR, 2002 FFR0—T1 fMRI 7L Eor, HES
WREERATHNT- BRI, A JeFy e A A g 5 0] 52530 13]. Naito [19]EH LR g H, fliH fMRI
Fi ARG B2 & T U R iR sh vl LA & “ i@ shil e , £ B2 B0 NE 3h 7 JZ 1353l . Casini 55
[20738 5 fiwi v AR 78 B, RBh R =& e L ALV R R =4 “IB8shE o, RIS X 04 2
RIS E BN BN R JE K N £ R A 5 X 3k . Lopez 252117 FH fini B ¥ (electroencephalograph, EEG)
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PR, DU R L AIR Bl a3 i g B A28 3 X ST-M1 [X 8k fryp e A FRAR 3% A 4 A . Tmai Z5[22151 H
D RePEIT 21 7 6 1 (ANTR S Yo il s (e ILIUUBER 75 AN [RIHR s A e 1) B2 JE TG B R B, XU Bl i K )2 R T
R Z WA G s R E N . g8 e e szl WU A LERE N FV I8 2 80m sl iRtz sh i 2 . fi
RS AL LS1 HILR EWOE, Uil FPV B EH T FEFEE NI ZEE, HEUBON B4 7 A o
RGN o FHEAERRGE 2 B BRI B B RAE T AR, R = 3 4R sl s 5 78 S1 X 4k 5] A vl s
MR MRS 77584k . S ULFRIEE, (@RARRIRG - B M. (5B AmARE, XT3
AR BN RNEORT B AS TR EAIL S5 R T 28 B OC B JE R R AT SE UK N L, [RIRE, NIRS [7S A 4 %
RAR, ANRESE B JZ R T RT3, TCVEBRI BRI X35, X AT ReffRe T At 90 b R L8R 28 ) iz
JEWIEZN[23] [24]. EAERRZ, ERIRANGST Bl w2 & @A, BR%I T MR Mf8H, 1fi INIRS
TFRGE T —ASEER AR T 5, B R IR 77 .

S AL, A B EE FPV IR HEUS M1, S1. P-SMA. PFC K /Ml SMG #3458,
P A8 g R A A IR BN IR RS RS IR T RIS X, T2 d i RIgshdT . i@ stk & K sk
WA G X I8, S1 S RIZ/R FPV Al R s B MAE DGR s M1 Rl P-SMA S 38 5 U 55
B, XL NPT REE— DA T R - IS BRSSO BN AR T UHE % PRC W01 SR T B S I AR v B
TR 52 R 75 BB AR B8 20k S A AT ThRE BT IR, DLSE RO A SRS B4 575 . 201 SMG &
SR NEE 7~ FPV 0] REE P I 5 KPR B B8 4 SR A5 B M) I8 s HE i e 4 . BEAAR T, FPV JRIEH
Aty A AU, e i 26 o g v o T B SR R A N L e EEEE - 18 3h A LA Eh AU
¢, ki E EANRE . XEesE ]S 2 iR FV 7R B WU ARUVLEE 1R 45 3 — 8 [25]-[27].
Wang ZEFEALNT RISt — 20 R, FV nl oG ki A b B s LIz shohae, HB eI mT #8508
SR T B A FE I e K s B0 B SR T BB R U A R [28 ] IR EBEIR HART SR 2, 1R FPV JFAEHR
afi ) b LR, T S T R SRR AN . (R R - 8BRS LB AR 4, IEF S A
WS R B TR AR IR, |V B R BOE HE AN L SRS R T AR AR 4 5 o Chen S5 7E 2025 41 INIRS
WEFEH R, it B 45 P 38 s A rp R TR AT 25 R (R IZ B0 B2 LIAE S R, {6 A i 1) 24 T R A7 55
TR IR, 050 B DX S KT RO, B8 26 H S5 A 55 AH S i 21 39 5 A 1) ] R S LI A 19 4o 48 %
PREAE, TR EIE S AN I T [29]. Rk, AT H i AR R SR I I 2 0 X R [ S, BARTRR
FPV BEWEF5 AR A OB, AR TR AT 75 45 6 I R 506 B B i D) 48 S8R 25 5 T . (E AR
2, 5T SMG TE i AR B B St - 38 B 3 v (0 DGR AE L ARHIF 745 31 D57 T SMG K35 31«
SR, 45 R 78 RSMG K HBLE E AR . IX LR FPV XIS o BB 3 i 2 s s A T IR AR — T R A
THHBR A X, 1 i BB AU ) T4 FH 1 45 Atk it B N AL B R KT — 2 Sl A S DI R AZ o 4% . HLif Rk
1 e 2% S B B TR TR GRS is BN [ s B & AT SRR DG IR B DX, TN 2 5 i R Ak
JRGLEEA L A AIRAEAE R IR0 RSMG AR G PR . 1X — 45 AT e 5 g A3 . B3 FE B
FAFIEAMRZE T A, WATREZ RS RIS & SR A B BRI 52, 3035020 I X A B 33
RIBBN Gt B EE.

AT 45 H st BB EE ). fEFEA LI = 0319, RBIONALREGENSE: WA PA L =
—0.0589, RIAXUMBEERR . %25 RIER, AERAMETE FPV AT 55 T CRIFAE R R € 11 BRAVALHFAIE,,
T A S T R I R A DR 55 XU L [F) 2 5 1 f 2 ROBE e X T i« XU ” #eal, BT
HASCRER— R, —J7 1, RGNy, AR 5 U S5 4E RIS WA 47 J B A7 D) 24 6 26 B Al 2
S, &—FERAE T RI30]. A1, EARE TR AR, i M1
3k P St T R B I ARG AN R, JUHAE B B BB e A7 I 25 A7) HLA B Ik B T, %
M2 BR 3 2 5 0] R iok 2 BRI AL TP BRI B [31]. Rk, AT 50 L2 1) XU
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%

FIE G WIMRN— P SIATREE . BRARE WS TS TR AR, A RER AR N el
R EAE T o X — WA A B AL S SR . Xu SR F INIRS WL AR i B3 A7 I F8 v e S0
AL R, TR R TS ) R E0E TR, AEE N NI AT Re E M s s U I B 3. XAUEE
PE R Z BRI/ [32] 0 X — S5 R HER, ERLEAEHLT, KRB R LARR DRSS, [m] e
PRI BRI F . LA, AHE T FPV 75 & (0 U0 PT 6 BE 60 5 38 AR sy, AT R
B EICRFENSy, H RS T 456 DhRess ik — 5 Hk.

KT ELA B I R = SORT— g BB . 7R SO T, e R R — R BELR T FB(FPV)H f5
(PR A FAL, Do 2 b B I R S B it T B LB A 28 R . (A INIRS X —fE#5. Tofl
ARl R E TR, A AR &I R AN E . FERPETTET I, W FOR 3R 3h Rl 5 s
HEANTFE, XMV BT AR ZER TUESOVE, FEIENNURERZ 3 %5
X3, HAE R R 2 B BRI ERAE, R FT i s 25 B B A B v . e ok, 18 B A
FRN 55l 25 rp (g R BOS BEa0E 5, TE I E 7= 1 453 00 i DR oxet 470 Je JReni A N 1) i R A R AR T AR AR
PR, BRI A T S AR 2 AT B SR A TR R A

AW FIMAAAEL T RBR . B, FEARBAMANEN, nlResgm g RIFaE S5 AMEN: . ik, A5
BSOS FPV RIS BRI J2 2 MR 5h 17284k, RS-S9\ m) BEVT vEA o0 B GEzhThae . =22 8
HH AR ST FRELE 2 . FRIR, AR BB PRI L 0AL . TR 40000 7™ B B R ke A B2 ol A 8 o s 2 1k
L7 AFAE S v, TAX EE PR 323 v] RE 2 M) UM 0TS R D B s . bAh, ARHF5T £ 2R A HbO, 1 LI
BEAT 34, MREE— PRI IR X [RI DREIERE . WS HRAMRHIE A L S Im R s 2 X R . O BG40
fath, AT R INIRS B FEAEAR 550 20 i X 78 5 FR PRI A br e AR 77 RIS A7 A6 W1 I S o 1,
X APR S T A [FIRIE T 2 1) A [ B4 [33 ]

BT ERRR, RRIFFANCLT AT PR B—, T REARIFIFRZ O, [FH
AR I ER AL AR B LR T BB T R A B SR BE AR IR B IS DU R AT 4 2, DLITRA AN IR B8 2 AR
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