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<abstract>

Impaired sensorimotor function of the hand ipsilateral to a unilateral brain damage has
been reported in a variety of motor task. however, it is still the controversial issue
because of the difficulty of detection in clinical situation, patients’ variability(time after
onset, contralateral upper extremity severity, other cognitive functions including apraxia),
and the performed various motor task.

The purpose of this study is to determine the presence of ipsilateral motor deficit
following unilateral brain damage in three different specific tasks(hand tapping, visual
tracking and coin rotation) compared with healthy age-sex matched control group using
the same hand and to investigate the lateralized motor control in each hemispheric
function.

Findings revealed that stroke patients with unilateral brain damage experienced
difficulties with rapid-simple repetitive movement, visuomotor coordination, complex
sequencing movement on ipsilateral side. Also, Comparison of the left-hemispheric stroke
groups and the right-hemispheric stroke groups revealed that patients with a
left-hemisphere damage tended to be more variable in performing all of the three tasks.
These results show that stroke patient with left hemisphere damage has more ipsilateral

motor deficit, and the left hemisphere contributes to the processing of motor control that



necessary for the executing actions with ipsilateral hand.

I.A &
HE: ¥ & 3 Yeivde dEdd AAEE &4 F Uz, &4 22 ¥k wig&E
A2 ep stAo A F 2 B4 7T s sAE olgg FA4S ‘Huin’z 73k}
TJEj &4 B W F& A9 A A (sound side) T+ ‘H]&AFE(unaffected

side)y 2.2 QA=A $tH(Debaere &, 2001).

& 5 A A 8 (behavioral  neuroscience)?] K ole A A 3 Z(apraxia) & ATt
Liepmann(1907)e]l 3] HEF HEH F 4F Ax EFA ov gle 4AH dF
(symbolic behaviour)e] Z @l EA7F WAt Huste F5F AXe 5 AF

(ipsilateral motor deficit)oll Wa] A& AAsttr. 2 F Brodal(1973)0] & HEA F
4" Aol 52 AR oA Z ¢S (muscle weakness)ol HERIEY B3 & o]F H
wRee B2 A7 JdYgHAR oY FF AAdA ZHFY FAAol BRIHA &px
(Haaland &, 1981; Chollet 5, 1991), =712 a2 59 & #HZ23 & Hu97e

2} o] 7} Si‘:}'c A3zt a3z vk (Haaland 5, 1987; Haaland %, 1999; Roy %, 1992).

a3y o8 AFxE(Colebatch®t Gandeva, 1989; Sunderland %— 1999, Sunderland, 2000)
2 5 A9 et AAA FAEI viasty %94‘_# zol 7t dvka A A B AT =
gk dhetEl 3l 2o whagl 2F 9] &R olyet wE1 a3t 9 % 2M(rapid simple
repetitive movement)o| A58 &2 7iwigd s H34¢ % A (complex motor task)o] ©] =
7174 A dgd AAE TR T FF AAY LEFHA AFe] At RuEHz
th. Debaere 5(2001)2 HZE & A7 A4A3 vwste) AR e} shx)9 x4zt @&
(interlimb coordination)o] <4 I 343 Kim $(2003)2 EX A w3 FF
(goal-directed target movement)ol| Al &4 Hukel 53 A2 B @ ohg A=
A3 vlwste] wh-g-AlTH(reaction time)® ZFAlZHdwell time)e] A o] AU
Bkt Danilo(2003)8 E£¢ 5 AAE AHEE u FEo] dAHE B9 A
A&7 -8 (temporospatial coordination)| A E o7t &Rt 5493 Sunderland
5(1999) v AAAHEA &4 FF A9 798 IS vAYn RS
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= Ao Hag HEHd T OEEvIEF FEVA (motor recovery
mechanism)¥} ¥ uk3te]l 7% 4 o (interhemiaspheric specialization)dl] #38 A+ E E3|
o ¢ 9ot 7153 A7]F 9 9 A (functional magnetic resonance images)® A F A A=
(transcranial magnetic stimulation)& ©] &3 £E5AN7Z e FIB VA F FFH T A=

(ipsilateral motor pathway)2l A& (Jang &, 2001; Jang %, 2003; Staudt 5, 2002)c

=

&4 3 Hals e AA AZe A (Triges %, 1994; Foundas %, 1995 Kim %, 1993
& 9ou|gtct. a8l axAHA SF5E Adea Hadse ¢ %k"? Hubprh 25 84
g Bud AFoME BE A9 F=8o] X ‘ﬂ‘*tﬂ"i bt fed sk FErhe
A E A5 °‘E}(Wmste1r1 %, 1995; Pohl &, 1997). =&, & 49 &% ZF9
2" AL HE #HAle] E4A(specificity of task)ol] met # . ¢ w7 J%5EH HEo]
vtz i 3 HFarné %, 2003; Marque %, 1997; Hanna-Pladdy %, 2002).

olo B Aol =L EAH FA HAE M2 o2 FH(specificity of task)e] Al 7}A

J%*ﬂ ol el &3} Al (tapping task), =3 3} Al (tracking), ¥4 & 7](coin rotation)S &3 &
$% At EAGRE golsty, $uby ST FANT E4TE vasty F %
Xé"ﬂ 3 -9 Hupe 7153 o) Lopr izl
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Handedness Inventory® AH& 3% tH(Oldfield, 1971).
Ao Zrsk e HAAVEL H ©E FACT) v A7|EH

G MRDN A HZ >
AA LS we A, M9 NFI) AL WA Fe A, FEA
A

N 2y ke A A} wkod = (hemianopsia)
3} Z 5 Al(unilateral spatial neglect) F7ol $i& A, o ol&) T Feirt = Al
AAsE &S osfistn ©s = e A2 F5F Lol g de FHEHAHMMSE-K))

A A8y 28 FES 2HET "o o] 24F)d A Ao glv AR Florida Apraxia



Screenol 4| 27748 olAo 2 A dkalgd )
2. 28 U
1) 3A 2 =5

Bl dAE B HAEE Y3 AMxE MR Them, AR 25cmel AtzbE o] v®o] &= A
719} Superlab Pro(Cedrus, USA)7}F WA E AFE S A5 A0, &5 B3-S o] g3}
HAE THAEEF 57] e EAEsige 29 2 99 AEBdy] RE FHAEBH
(metacarpophalangeal joint)9] 3 YS AFI=SE BZVIE AzF}ste] FLArh<Fig
II.1>.

FHAAA e HAARE ol &l #AY YL =Ad= AxR=Z7](elctrogoniometer) S
AbgETE ol lFE T oY wud o] f43dE dZ® AxbEY7)(electrical
potentiometer)2 TA Hol Ut tdAe] E4 | F&ste] AFHAA doAyes F
FRAUA 33 A FAYS FASAG. AASZZE] N A = 84 %5—4 o}
921 %7 MP150(Biopac system) & B4 vxd A% A olof dAH )
A4 AFEH WAH acqgknowledge 2 ZEH S ALL3td "EYH VS 6}031:}
2t NE o] BE FZFE(sampling rate) 200Hzo) 1 1.5Hz¢l A9 E 7 AE (low pass filter) &
3R v <Fig 0.2>.

THEY7IE 94 21.6mm 2719 FHE A& CH

2) 2 A=

BastAE Az B33 @A EAEEY sEd SRS st 162 FUd st @
Bast=E silh didAe] Fado] WEVF HES Rol7t 2AHE B©A g AU
3

QRS

AMZ G, FHEAR FA9 FALE A7l 8 HEdA 20cmBE gojzt Rl
0] 5cm Hv PHRE AHESte] AL AXEAT AFH A5 3 AAEAa, A
AL 33 HAste] Bl 7 v AIE 7bA e EHAA(standard deviation of inter-tap

% AEE Aasgnh olsh 2o EAAAG £Es A W
Eob w9l A% §HYe]l ME HHANE VoA B APAFe] dFL 93
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Hoh<Fig I.3>. 2¢
2 < st AF 71E Y T4
W AR5 FAARIIGeE sk Faatolo] A&

)
ARS APsArt. & H4FgL 1 2.2}
% (root mean square error)& =439t}
A BdVle @A, AA, FATE AFREES 30x ot A wE $HE Ede A
g A 43 A 3We dF 71UE ATEda 2 Ade 3 9E SAse] P
& T
74 1

AR TAA viH S AR A Fd FAHJ AR V15F HIHE BF AAEIAE AR
£ 7] ZAHBox and Block test), 3 &-vto]o] B 7HFugl-Meyer assessment), ¥ 7 #1
X E (Purdue peghoard)& AM&3l9) <9 Ankd 2z 58 2 Ade 27 58, 24 &
2 dg Brrstdo
AAEHE 7 74’\} AZ Ax9 oty =2 53 (gross manual dexterity) & 33
AR gadRe dA e FFor 1A EEE 60 T HRP o] RVIEE
3t 1 AeE & HHCromwell, 1976).

HE vlolo] HrteE HE2EFS Hulyl EF9 3 &5 (Brunnstrom’s hemiplegia
Classification and progress record)2] 64 TS A2 50719 E 02 M3 27/
R AP A AAZ gy AMEE T Ao o] AANE AE M RA e FEA
TP 5 QA& 9 0, FEH A A1, GHEA F8 A 2380 FoAXdG. HA FA=
1008 o2 AA 664, 81 34 oz FAALG(Fugl-Meyer 5, 1975).

35 ¥ 22X =(Purdue Pegboard)E 30% ¢ 2 #& 7153 o] F i(picking up), &
Z}8tof (manipulation) 78 ¢l 719 ¥€ e £& SA3IA
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<kg 0O.2> Equipments for tracking task

<Fig II.1> Equipments for tapping task

<Fig 1 .3> Tracking task result in representative subject of the LHD group
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L A7 oidate] dvbdd 54 2 " 2 7ol 473

AR o didas FA 33" (47.1%), A2k 378(52.9%). F 70l A A
& 40-49A17F 2278 (31.4%), 50-59417F 269 (37.1%), 60-69417F 22 (31.4%)°) 3L, H& &
EE 40MAM 69M7EA 2 i 54.23(£8.73) A0 vt AT L 34 2T BHeR 2
E% Huigte] &g we AR 167W(22.9%), 9% Hubyto] &g He S 189
(25.7%), LEE0 R AYe A4 199(27.1%), 9dEo2 AP 44 17%H(24.3%)01 U
om e A% EHE HEE 119, WA 23Foldet FHIIL 22F HEds O
< FATAA 9.11(x83N7RE UL, 9F HE ‘% KL=l 1}401]*1 6.84(£9.95)71 € ol

o7 Awd Ads §9 Jldel o BRI QAR AT 23, dde F=0268,
P=0.849, +%¥ 71+ P=04802.2 FAgH oz -ﬁ—fﬂi?} ol 7 Qdek EF WAFEA S
o1g3tel 7 Perd A% A &4 AR FA4 PA Ash, 4Ae solzAe) AH

A P=0959, &4AEE P=0.0872 ZATgHoZ {23 zo]7t gl ti<Table M.1>.

<Table M.1> Characteristics of each group
Subject (n=34) Control (n=36)
RHD LHD C-RT  Cc-LT  Tresult
(n=16) (n=18) (n=19) (n=17)
S _
Sex 8 /8 9/9 8/11  8/9  P=0959
Age 54.06 55.72 53.16 54.00 F=0.268
(MeanzSD) (£9.20) (£9.19) (£8.60) (+8.54) P=0.849
Ti after onset 9.11 6.84 _
e Months) O (48.37) (£9.95) P=0.841
Contralateral U/E
severit 5/6/5 4/3/11 P=0.087

(mild/moderate/severe)

C-RT: Control group performed with right hand, C-LT: Control group performed with left hand
RHD: Right hemisphere damage group, LHD: Left hemisphere damage group,

74 Bed g Aol Wi

2.

Ao

=7 el m

i

Aopd] HEF A9 F5 ARG AN 2% A% YA oA el Al (tapping),
2 #-Al(tracking), $ 74 2] 7l(coin rotation)& FAFSH 2 3= <Table M2>9F @} el
WAl (F=29.247, P=0.000), 52 %A (F=6.746, P=0.000), 53 &g 7](F=7.640, P=0.000)°l] A
Ul Ao FFghe g Aolg HAoh

Bl FA oA ub H &G 13.33ms, FHEEE HEAT 4071ms, LEE S HAG gz
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T 1012ms, 9ES HAANE 232 1972ms oAtk AAFE HA L I T wjueA gt
T HEATH 2B2ES HAR HRE(P=0857), FAT 7+ Bl (P=0.079)4 A FAH
Z Fog zolE Holxl kvt ey Nk HEATH AES HARR dxde Bl
AN EAAoR FoF xo)E HATHP=0.000), wetr FHutp wHEFTA AT FATE G
vty 59 &% Z2¥E RAT<Fig ML.1>

2 Ao T HEAT 1269, HAWNT HEFT 1877, LEEES HAAE dE2d
002, 9<&ES HAAE Z2 902 o)Atk AME AAY A I rlaedA b HEFT
7 2 2E2 AARE d2TF(P=0257)2 6759 Ao)Z b AT o e £ 2R
2 Byoy AT He vE(P=1.00002} Zo] TAAHCZ T AolE Holx &gt
oy FHubp HE4TE 9SS A 2y BladA FAHoR Fog Aolg B
FH(P=0.005). WA FukE HEFTNA FATH vastd FEFAH *¥F ATS B3
<Fig I.2>.

SR Bl A Nk W e 21583, b HEAT 17.263], LEEE ARG Uiz
T 22723], 9% S AAE U7 209838 oAtk AME AR AG b vlwel A Rk
HEAFTY QEES HAAE dz2T(P=0.835), 4T 7+ HA(P=1.000)4 FATH R
Fod Aolg Bolx prh Y FHubyt HEATH AES HARRE BRI HlaolA
EAMoz #og zolE BATHP=0.035). wetA it HEGTAATL FF &7 2F

& R t<Fig M.3>.

<Fig MA>E SUHF N&Ras 497 HE478 49902 Muasy] dsiel, 22
A BHE AFToNe 59 ANE wPez PR 0, EFRAE 12 Vs TF
8 A5 (Z-score)2 AU 28 B EY7) HAY AAE F5E §5E oA A
gatanh. 2 A% RE AN ST HEATIRG FVT HEFTTAN O 2e
458 293, 53 B FANAE $UT HEgTe YT £97 vaste A9
AolE Holx Rgrovt AT HMEFTHE $IE HolE BAT 9 AA} F4 B
e eurT &4 F9T HERE BRI AYERT o ¥ 59 27 B

o},

<Table II.2> Mean for all motor performance



Subject Control
result
RHD LHD C-RT C-LT

(SDT(?FIi)ni&%tqp 13.33 40.71 10.12 19.72 F=29.247
terval. ms) (£5.94) (£19.28) (£2.92) (£6.52)  P=0.000

® fmgkirgg o 1269 15.77 9.02 9.02 F=6.746
rror vorp e (£4.27)  (£870)  (£2.53)  (£3.19)  P=0.001
Coin Rotation 21.57 17.26 22.72 20.98 F=7.640

( Times / 30S )  (*4.71)  (£4.71)  (22.39) (£2.45)  P=0.000

C-RT: Control group performed with right hand, C-LT: Control group performed with left hand
RHD: Right hemisphere damage group, LHD: Left hemisphere damage group,



Tapping

SD of intertap interval

B Patierd
B Norraal

C-KT 1HD CLT

C-RT: Control group performed with right hand, C-LT: Control group performed with left hand
RHD: Right hemisphere damage group, LHD: Left hemisphere damage group.(*: P<05)
<Fig M.1> SD of inter-tap interval for hoth groups in tapping task
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Tradking

30

25 *

T

10

Root Mean Square Eivor

BPatent
B Normal

RHD KT CLT

C-RT: Control group performed with right hand, C-LT: Control group performed with left
hand, RHD: Right hemisphere damage group, . LHD: Left hemisphere damage group.(*: P<.05)
<Fig M.2> Root mean square error for both groups in tracking task
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Coin Rotation

20 ¢

Times

15 F

10}

EPatent
£ Moreal

FHD C-RI CLT

C-RT: Control group performed with right hand, C-LT: Control group performed with left hand
RHD: Right hemisphere damage group, LHD: Left hemisphere damage group.(*: P<.06)
<Fig M.3> Times for both groups in coin rotation task
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—4—RHD  —@—LHD |

HT TR

Z score

HT: Hand tapping task, TR: Tracking task, CR: Coin rotation task
<Fig M.4> Standardized Z score for all motor performance for subject groups
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2 AFNMNE B2 8% A% 4% WAL 95 ¥ B4 G 99 549
F7103 vkl S A £ AEt QAT A AA 47 BE Fud $FEA 5
e A HAE Agetel AS HESF F EF A £F 292 S48 8w
shulZ gje] dleksl 24 71y R 104, 4909 AHQ WAE 2N EBH $
% 7] S AAEA R Ak, AB-vtolo] Bk WG WaHES A
stk olel® A el WS SAR vhE 4AY £F &% FEE 4 YUOR T
stk A &4 3§ A9 A A AN BE GEg o3 W, 4% &4 aFe
A AR AAelA BE ARG ol W, £5 &4 2Fe 9 T Pvel d9o 284 gt

A2 FEIE G Feydy 5, 2002).
Elagas w25 @43 ghE 2R (rapid simple repetitive movement)o]l™, 9¥ g9
22 9 (open-looped movement).® 4 HuWkol £ % ZH(lateralized motor control)ell
A3 Ao @o] AlEFojA i (Hanna-Pladdy 5, 2002, Hermsdorfer 5, 1999, Farné %,
2003). 3, drkd oz A AZE vl FAHE Hd e Fe LEET A& A Y
=3 zo]7} M $4 <&(handedness), A, Ao wE Wyl Br] Wi B H 3
WS AIZE HAe EEEXE ol &F WE A4 (coefficient of variation)E AME-3HATh
(Hermsdorfer 5, 2002). &3 Y2 AzH4 Ao gk Z4(control of variation)Z +%F
AA e F83 75 Fo dhto] 1(Schmidt ¥, 1976; Meyer 5 1990; Newell 5 1993) &
T "] waolA obErIoh wmdrldlE olEidh AlRHA dwAgdo] "oldvka stirh o)t
Zo] b b wbg A1z 1HAO] digk B HAH(standard deviation of intertap interval)E ©]
|3 ¥ AFe &5 2389 158 54S dA7sted gol AMEH I Jvk(Daling, 1987)
FAHAAN= Az} £ HLH(hand-eye coordination)& Q73 AXZG &
(visuospatial movement)o]™ A|Z+3A TS 9 Fde= 2d ] 232 Y(closed looped
movement) & 2 A @A tHHarvey %, 1994)

A 87 AP (precision) T 7)1 A3 (dexterity)e] VoI HFg AFAHA FF
(complex sequential movement)S 5438t AHE-¥ltiHanna-Pladdy 5, 2002).

L4 HRkte 53 AXE AT A AATH vuste #FAT] FF AAANA

5 Aol EASE Aoz et &% gdel Baaad ST HeyT
o

(13.33ms)# FAF1e] 2 E84(10.12ms) gt L.
vo#ar HEAdT el AE40.7Ims) T AR 44(19.72ms)& Bladk A 79
3 ApolZk Atk utEtA B9 g sty T dEEA @ HSRel HER AR
SF 7 A (abnormal motor variability) S Vel AR gjAEol ol g 88k
o Bt Slae §& % ASE SHAstEd vigdErE "Holx i el I wkEAITRel
Ao A HE HEgol Mt f29 AFolrt RAHUTE AW ATFAEL] AT A



Y% (Roy &, 1992; Hanna-Pladdy %, 2002; Hermsdorfer ¥, 1999). FA Ao A &= $-yk4-
¥ EA(1269 2 Nk ¥ EATA577) EFAA AAAJ(C-RT9.02, C-LT:9.02)= H]
o] e 8 2AE Baon FH 587 HAdAE 9k HEAT(21.583) T A
9(C-RT:22728], C-LT: 20983))¢] ®lmel A= fola Aol QAoh, HUT HEs
(172633 AFAe] vBlud s Fo& 2ozt LA HT. Z-scored o83 -7k
Bt ARk o &gk AHAY HhL°ﬂ’\1<F1g MmA4> Al 7bA #A 25
oA B8 9 B 55 AAY ¥ 2¢e 2Yvh 28y FAAAE SO ¥
I FART HEGT BF)A 7‘3’3?134 B]JJ—OP"% TF &l AU o=
HAe BT dol=rt wobA W Rk M &gt HbE HEAT EFA
Holm(winstein, 1997) AlAZt FA oA &= b4 HE4T B9 ol b o
NME FF A9 &% Ao Avhe Hermsdorferel A9 X393 vk (Hermsdorfer<}
Goldenberg, 2002).

weps 2 AT e 53

,d
0% FJ

Poox i R
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ox My K

|

AL e oF

o I
.QL‘

2

o

e 7] o2 ¥ el(specificity of task)®] Al 7} ZA]
A EFS A, AA4 geEe adkE &3
A

-
_‘_,0___‘31 @‘6‘]—

Jol BZ ¥EAe /M BAel FF FAolA £F AFEL WAL VT HEPFRT
58 40T HegTolA o Be £FHH A%o] Arks ARE BT

% Ze ARE EYE, AZ HNEY F T2 AA €3 4] doluhy, 53 HuF
JEFTAA B 48 2§ nole Aoz,

shale] WA GolEt B FAY £d A FF Mt BAle] lel@rhe el

th 7153 AVIFHAFUEMRDE ol &3 HARg AfoA EZe HF  TAl(complex
unimanual task)®] T8 B S Hr o A5 B ojyt FF5Y HUITFANE &
7} el ti(Sadato 5, 1996; Catalan 5, 1998; Pujol 5 2000; Lotze 5 2003). 38t A
o] 3 dolX(task difficulty)E& €A 2 ¥ HWF FPYEE F7H8ta 55 4
Zle] &5 A% A 9 AskA el th(Shibasaki %, 1993; Winstein 5, 1997). o] ¢}
#Hste] FF AAY F Z¥S A7 B2 dFAE(Winstein F, 1995; Pohl &, 1997;

, 2003)8 2% X3 %A FA(goal-direct target movement)d 2L EHE £29q)
go] Fytrojol st WS HENoR s 1Y AR 75 A

(central processing)e] &4or2 & Ax9 &5 Aol HFdiavx

s

Wasserman 5(1992)& ¥FAH o2 Aujdls VA ZQ AAHFzo} GAHEzs AL
e} Al el ug
Dobkin(1993)-> A%, WA, 714

21 Jung F(2002) FHA4 AulE @ g

3 1 3 .
Bol: W, Wz P9 & /%S A4% A4 =9 H%e FEetn wu Sk

T



wpEbA] olgt #2 AR AR H JAA¥EY &4 5 A vl &4 &
gote e ERstth Al FxoA dix JAR oA FFHF Ee 59 A
BR7E A2 waEolAes AE I ddelet # 4

7ooe] ez ¥ AAL BdAde] F& A £F Al dFE vidoe Al
ot ool Wi o] 9 (ateralization) & Z¥kTolw Al F31F 7H%§‘ | g §-4e et

3
TebE AMEE ol e ¢ AR eltH(Harvey &, 1994; Goodale &, 1986). 12
Rz o) A3 glell diste Rkt QIAS] AFHE VLR ,4;';3} & S B o
galA gk N7 E o2& F7hd dalMyt Badscn Y o Mesulam, 1985 Mesulam,
o 2 T A]Z(unilateral spatial neglect)©] YEFLEA] kx|t

Aoz A% Fhd s FAl(neglect)$t olo) W&
Fol ®thH(Mesulam, 1985). ©]¢} EO]
ge) 7)1%5 29 v Aol &% AAdAME &A%} Liepmann(1907)& $4
= 92 Huly 3z 839 S Ao R &4 we Hukie & AR
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é}(movement formulae)< 5’.%‘5}%‘0}4 39 4
Mo §-Ad5Ee 2 o ZAHA AFgE wAARE % FA| 9} &
ols) w2 P29 o S(indirect assess)S 7] wiEolela A zbskdch,

oy A A T oA 9oz AAE A o dolko mE IFEH Hikte o
3 FEdor EAStE AARIRY HFA Ao T MELE A A =&EH &
Ao ZA3E Bd Autg FHol vk FF HWT ¥R A FF A *F A¥F

,,
X
L o
.

oot

o] EAQ Tt B g Winstein 5(1995), Pohl 5(1997), Kim 5(2003)2 -8k HEAAT
3 AT HEFTE Hludte AT AAE A F%n ded Y FYAME F5
Hbrol M g stEvtE Kim(1993)9] A8 HlRste & AFdME g ebddA el
A &5 &5 Aol dAskT wEpAM o3 FpE e FHwby HEdw ) i HEY
T WA FtT HqEFTAAN Fo ¥ HAA4¥ FF &5 2Ee Eolew Ay ded
HA e FHANME FF L5 Aol TAATE Ao U YL FEA Foh =F &
& A APz E4F vMEAAA 9F % dr A HAANE N2 G R d &4
L2 dAsts 72 s 54 A *F 2F A= vkl ok 2y BT
HEGTAA B ¥ 35 &5 AEE B R dsiAd AWyl o 3 dH(Hermsdorfer

<, 1999).
ey A4 3}] 9} MNAF R JEH AL
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