ol B @
drsta getd ARHets 2dNed
CR R
vwohsta Aot st oA woty
oo %

The Effects of Blood Flow Change to Amplitude Modulated
Frequency

Lee, Mun-Hwan, P. T., M. S.
Major in Physical Therapy, Department of Rehabilitation, Graduate school, Daegu University
Nam, Hyung-Cheon, P. T., M. S.
Major in Physical Therapy, Department of Rehabilitation, Graduate school, Daegu University
Park, Rae-Joon, P. T., Ph. D.
Department of Physical Therapy, College of Rehabilitation Science, Daegu University

<Abstracts>

AMF (amplitude modulated frequency) is defined as currents in the frequency range 1 to
100Hz. The aim of this study was to determine the effects of blood flow and skin temperature
according to different stimulating frequency(1~30Hz, 30~50Hz, 50~100Hz) of interferential currents.

The results were as follow;

1. There were statistical significance on the blood flow with IFC 1, IFC 2, and IFC 3 group, and
inter-groups(p<0.05).

2. There were statistical significance on the skin temperature with IFC 1 and IFC 3 group, and

inter-groups(p<0.05).
3. IFC 1 was more statistical significance than IFC 3 group on blood flow(pP<0.05)

4. There was no statistical significance between IFC 1 and IFC 3 group on skin temperature(p>0.05).



1.4 &

el o} AS 7+ A F(interferential current, IFC) 2 [AZAZX I F A
alternating current)2} &t} o]Z 2 AAA ETXBAIEC] B
AHgEE AZ71F Fol dhvteln, =3 avtE A AFHFAEY EIe Ay AFAQY
FTAE EF Bol AAH de HIoldt. sHAT
gt ol 2 FAo M Tttt At FES Yo AT Aoy, FANA L
A A -4 4 41 7 (somatic afferent nerves)g W7|AFHE o
3 71Ae g waA QA Fe AFgolrth A 2Z o
o}

= =g
A (pain perception)®t EF WA (pain tolerance)oll thal 7izto] B F42HQ &3E el
=g, ol#ld aAde HFRAFFANAM HIZFgo i #As= HolH(Fields &
Basbaum, 1989; Melzack, 1975), ol¢t= @] 1-4Hz9 AMHIE A7|A=FL AFad7t 4
Aol x &3t AA Jels, ZhA(sleepness) E£E A 28 (calmness)ol &7 Fub
Hol Yyeguriz st oledt g dis 2% d7A4E2 AEHAlendorphine) 3 AAZA
(enkephaline)® zZ2 WEn|4 o}# A (endogenous opioid system)7} A TIn F33842L
) tHTerman & Liebeskind, 1986; Watkins & Mayer, 1986). 2 <2 Clement-Jones %5 (1980)2 A
Hx A7|zk2o] 34 T35 (recurrent pain)g& TASHE #Ae FHF oA uwedEAP
~endorphine)?] X7} Z7lEAqttn Busta, FAY F(2002)% 3Hze] ANIE A=
oA e dRdFEARA T2 Bosie oz dEd FadYEARE=
(vasoactive intestinal peptide, VIP)7} #<ls}lA F713l9 =%, 100Hze] W=
e dizatel vls] Fod ey gty Bty olge F4E s

e

A3 2 dBFFAZA FANAEE AFeeE 78 Fol stvtoldt(Jansen et al, 1989;
Lundeberg, 1993). & §4%H(circulation)& w773 ¢ & (sympathetic outflow)$} A2
o] dx FTRA AHYQ Type Mot Vo =Fel osf zddvt F4A03AF & wgal
739l Aol #AHY IR Al He Re obvtx B FY 25 E(naloxone)ol
o3 AAE F U= oFAA A opicid)oll 23] ZAH7] wioln, Eg A

# El- = B A (B-endorphin system)7} o] FEREhA LA = HAd
o & o] thH{ Andersson, 1992; Andersson, 1993).

DANRAAZT GA A3 dBDAAZ 4D E4-P(substance-P, SP)?} ZAEY
2} o8 FE) Z(calcitonin gene-related peptide, CGRP)S] = 4%l W&ES FEdHA
g, SPy & CGRPY H9u Fdol wh2 dFose A3 A5 BH Adef &

1248l (hypothalamus ) ]
| o3 a3

g0 o o
o rlr

& FAAN NAHNFE FLrHoR HAUAFE e Ay FL WHo® dFHE TV IA
% (Jansen et al., 1989; Andersson, 1992), ol2|3t Zzte FF2x o Wi} A g4y

T AsddA o] H(Felder et al, 1954; Hertzman, 1953).

A7 AFIF FAET Z7kol AT YFAA 2A £@ 5 Aol ¥
AFAEA oatel HHAFF BrARED) 9L MAnn Busm ded A A
o7k mPAAS AYA Aweln, T WA} AT BPEY Folrh aPae



A ARl Aol #AA TF AViEHE sy 71A T AT o) Z2 AF
(arteriole) &2l WA F7E ABEda Adg doFivdes FFolth ol NAFBF 9
Aale 2 259 F % (muscular coat)?] XA AFEE JAXNA BFEEE T
A AR ek (DeDomenico, 1987, Goats, 1990; Nikolova, 1987; Savage, 1984).
atx| gk o] %WPE B2 Lamb®t Mani(194) € 253 =FYE 7455274 7](utrasound
Doppler flowmetry)e} @o]A =Z 3 BFEEE47]|(laser Doppler flowmetry)& AlM£3}o]
SHE A 13790 A AEEHRI FAEAAd s 456X E et g g AF A5
$(0~30, 45~90 z2#3r 100~150Hz)E 158 7F 2 £33 T FAY Fol v R G s
ATE st e, 1 A3 AVNASEFN AVIASFE FA, 29a A5 7TEFY fsA F
Zbetdvha B ust @At 2 o ko] Blae] dojAe fol g zbolzt gloha st ASHIE
o] W& dFE F/le FdeA ¥vtn FAstgoh £33 Nussbaum 5(1990) 9 A] thokst
A FATRE(0~100Hz, 90~100Hz)E 283t AF9] w7l A (cervical sympathetic
chain)®} 442744, 839 w747 (sympathetic outflow), 2T 2PN A & =38}
o ZAAFAST Z2IFESEY ¢S viXEeA, 2dx 249 Art agAAEe g%
A3 dytol AeEA ot AToA FHFFL L o= AFHENAE BREHANE %
ov, g AFEAEANNE 283 Ade JEvA Fddta Busidc. A
Ganne(1976)-2 kA1 74 Z=(brachial plexus)2 100Hze] n¥IEE A7|4338 & Sox AP
g8 s A3 fFolstA Frbslgon Rud g, 281 Svedberg(2001)E 2Hzel A
SHEZ A7]- (acupuncture) S 01838l = Aduiy] A ?53/“14 HZ £2 Smith-Lemli-OpitzZ
FT A 6388 ddeR g3 gEyd AT F AFE, FIARE, &utg &5,
AF 3 Dupeto A HREEE Fe =
ofo] gl AN IF2=7 dFetArta B skAL, Noble (200002 7A7a Al P
H4 EF 40%ES didez 10~100, 80~100, 10~ ZOHZ«] Ay ok, 2l Tt
el T2 e wix st AEAFES AVIAFH F HolAd EF FFHEE F
st dEALFT AHFEEE ST 23 10~20HzY %-‘4-1—01]*1 1= R
o] FedtA Ftstdvk Birstgrt.

F A AVIEE o]82 2429 HPAE ojEojth AAA K RFL Z&
100med 4~7ml/minel V&2 F3HA He, @d AZFAde dFE&S0) st &
100m% 100m/min®Ett o &L H&2 Z7sAY FAAY dF =R 15208 F
A Bk (Tonnessen et al., 1986) oo R=b e B o e B B B o g T o P B R
2 2ESE AN AAN BEAA 259 F50] LA HEd :LE"]?SH A
SAle) BEHE ZAEA F9Y, & F53 olgke FI RS TUMIIIA HE
t} (Goats, 1990).

g ?“i?x}%% Si‘ﬂ_‘-:_ 7ﬂ7lx}€%°] T4 H Z(musculoskeletal pump) & A3 A o

sl=dl(DeDomenico & Strauss, 1985, Goats, 1990;
Sange 1984) ThomasQ} Maria( 2003)% 6‘}11 of 3z Fa42 A3 A slx|e] HAF o)
7R Huskglon, Brechue 5(1991)2 50Hzol Al B/ Fo] T7Fetia B udtia
Wakim(1953)& 8~32z8] F34 WeolA AFFo] /Pt m BnaATh

TTERAES AdMe LR ARl AAsH, 255 A= AN
o] HAsttte= Fol| H]Fo] RW(o]AY, 1998), AHE Z
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of may vl AFAx Y, HHAF %
FTAL BT "o AAFAFTA digk A0 &8
o] 2] 7} ltH(Noble et al., 2000).

wgbd B AFxE 4000Hz9 4,100HzE ZAEAAZ 29 Hdste IZAXTF
F(amplitude modulated alternating current)% A 10~30Hz, 30~50Hz, 50~100Hz2 Tt4]
AfA=o] aRexst dFFod vAes J3Fo daf wHsts FH ASHEIL A=
zpolo djd olr uz} ot o] dF e AFEHE @AS7] Y5t A AT A
ATLEZ o s AREZ=GA 5omon sl 58 AFAA 1M FFFE7A A FAE]

Ago #ef A71E Zde] disME A
doll B e 4d3] =de

u
g o1g34 FAATL 4T F 2087 A/NATH] AFUE wep HARLEst @
Fgol olmg 9P vAEA Golrud L ATE SRk



1. Ag3

B ATE 20049 129 195E 20059 2€ 1597HA AFAl &aAg H-sH oA A
5

A
A #(cervical sprain)2 & EZAEE B7]9s N
5

5 P oga 508 S ez IFC 131
0~30Hz), IFC 2(30~50Hz), IFC 3(50~100Hz), #1kat, 2elx whxotel] Z+zh 1094 529 i
Asto] B A4E P on, R 45458 LAMAYR F A{Fd e 0zero) 22
FAstAeH, deTds o7 HAE oA &gkrh

B AT FAsr|2 58 dxdAE Ardgel @ FEY 4HE e, 4
5o 558 /AU, 489S A58 F UL IAER oud RS == F¢ A
Tu FHA 2 g AAEH e, @T A dpde 4FS FAGAY 2 olFe o
=8 FeAAR As Hoto] FXHo AR AN 7S WA F A3, TF £ HY
FEEA JEFE v F Q7] o AzmFHd 277 kst gdEo] FAA
A A A F

2. 489

DEdBdgolt Al £A7 sl A
@ARdMe] AF &0l e A
(3o el WAL A7E T

(HHF-A o} e A E 2P E, 2003).
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A7 &57]
7H A F A5 7= ENDOMEDS82(Enraf-Nonius, Holland)el 3914 4= A Zo] Rzhgl

ol
_E
it
o
op

3t A tH(Figure 1).

Figure 1. Electrical Modality used in this study

Aaize #42 stodd d=d FE A (prone position)& kAT & sl @Art

74 HASHA =7E AAE FAstA st 59 AFAA 1W FEFEA FE7]GA SemE

2o 4FHFS wah)X(heterodyne method)st 3t AFAEE A7 258

7NA godA 71d AdeA =7e Adst AEE AEsded 7 oF omAE=AL

o, AFAHE 208 B¢ HEIA T, FUsuctionFEE ¢ 2~3BEES FA3 FH A
A A8 ) (Figure 2).

Figure 2. Method of IFC electrode application



=
i wsts 437 s =32 TSD200 photo plethysmogram transducer&
Biopack System MP 150(Biopac System, Inc., USA)ell °4730}°:] A&t Aol
Ao FEAEHANA 28F AR o) simple sensor® H#FA3 T AFAEE 302I7x] 58
@92 HFH Fd YElve Hd3(peak) S 7) 58 o (Figure 3).

Figure 3. Method of blood flow measurement with TSD200 photo plethysmogram transducer.
TSD2002 A W& 7|(infrared emitter)$} photo diode’} QZHo] d=d AA 9
49 7o) ue} Wek M WY VEWHE @Al AEFE A5 Wik £
)AL F3}e] Holg HeHe B X wabe W2 333 & 7] (photo resister) 2]

o

o LS.
AFdE AsAA Askel 28 2d3hA 9o

YR 234
ReEE 012744 %
8 d71AFo] v 0% B
2 Eii(probe)Q] 25 F3 9A

o 2AE At g7 st F ANNAF
0 T A&FHoZ d&9 AA(thumb)®t Al A (index finger)
st A7) WUl A A4

5 A5 &4

SPSS 10.0 for Window& o] &3t HF#a R Tl e o3& HA 7] 98
of AA R ZAHEA (one-way ANOVA)E AA s o, Z 208 FoA48 HAs7 9
sto] Scheffe AFEAA S AASIA e, el zb o+ 9] #FoAAMS AASH] 9sie] &=
g EAAEAS ArEd o, Aty N Egt he] foAde AASY] sty 5YR

2 T-A4& 2283t FrelgdEe p<bz



1 A7 oA

2 AT Fold ATogael 4w
IFC 3¢ ‘#Z} 29

w4k 5%, oA 5],

luzq

A2y

) =3 &
54

e IFC 128 97 4%, 97 690l
3, o174 87olw, gokEe B

, IFC 23+2
‘ﬁ, oz} 6 o]

At 23 WE2E F2 58, Az 5B R 7+ I 1082 F

IFC 1749 dol= 254 0lM 64412 Ho 4950214774190 28, IFC 232 volE 234
ol A 592 Ht 41.60+14554 90, IFC 33+ ol 324004 6142 HH 49.80+9.91
Ao, kel vole 2649A 6142 Ho 4520127605}, 225l thEa9 o)

= 2BAA 6142 Har 42.80:1326M9.ew, AAH
45.78+13.074) R =},

IFC 179 7] 153cmolA 175cm=E @ 161.80+7.05cmeol 2, IFC 279 I+
152cmell Al 176cm= B 164.3019.26cmol L, IFC 379 7]+ 15lcmol A 173cmz HT
158.10+6.62cmel R o ¥, 279 Jl& 150cmolA 177cmZE HH 163.50+9.95cmeol it =
g2 dxTe 7l 152emolA 175cmAtel2 BT 163.80£8.47cmol 3L, AABT J)+=
150cmol A 177cmAlo]l 2 B 162.30+8.34cmo) YT}

IFC 179 &5 AT 5lkgollAl 75kgo.2 # 3 59.60+8.21kge)A 3L, IFC 279 EFA
48kgol A 68kgo.Z HF 60.10+7.50kgo| 3, IFC 3749 BF A+ 4lkgdlA T0kgo = HF
53708 87kgol N 31, $kate] BHFAE 43kgow TTkg O 2 W 63.70+12.34kgol it 1)
I izt FHFAE 48kgol M 77kgl R it 61.40+9.44kgolien AAHF EFAE
4lkgoll Al TTkge2 H 59.70£9.63kgol U Th ol 7 ol uig LA EAHEA A%
T T e FreAdel A Hp>0.05).

1ol 2341014 64AlR HET

rr

b oo

AT odAre] gk 54 g Zi(Table 1).
Table 1. Demographic data for the experimental groups and control group(One-way
ANOVA for age, height, and weight is reported in the text. N=10 per group)

Group N Gender Age(yrs) Height(cm) Weight(kg)
Male  Female
I[FC 1 10 4 6 49.50+14.77 161.80%7.05 59.6018.21
[FC 2 10 5 5 41.604+14.55 164.30+9.26 60.10+7.50
IFC 3 10 2 8 49.801£9.91 158.10+6.62 53.70+8.87
Placebo 10 4 6 45.20%12.76  163.50+9.95 63.70+12.34
Control 10 5 5 42.80+13.26 163.80+8.47 61.4019.44
Total 50 20 30 45.78+13.07 162.30+8.34 59.70%9.63

Note. Values are Mean + SD
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Table 2. Mean and standard deviation for IFC groups and Control group across the 7

experimental cycles to blood flow.

IFC 1 IFC 2 IFC 3 Placebo Control

Mean SD Mean SD Mean SD Mean SD Mean SD

Pre 2.19 0.29 2.02 0.27 1.80 0.42 2.20 1.17 2.19 1.06
5Min. 3.10 0.60 263 037« 266 037 253 1.11 2.49 1.09
10Min. 332  0.79% 259 038+« 263 040« 282 1.33 2.49 1.05
15Min. 3.31 0.69* 247 0.30 2.61 050+« 278 1.27 2.43 0.93
20Min. 337 060*+x 240 0.31 2.52 0.57 2.47 1.08 2.31 0.93
25Min. 320 059+ 251 0.34 2.50 0.52 3.08 1.80 252 1.27
30Min. 292 0.53 2.32 041 2.43 0.33 3.15 1.69 2.56 1.08

* p<0.05

** p<0.01

AFF] ¢ 2 T P Fde BAA7] Aol Scheffe AFERFE HAS
A3 IFC 13 480 v3) 102F, 158F, 08F, 293 52T folstA F7189
©0)(p<005), IFC 2 & 2@l vlah 5EFsh 10850 Felstl Z7h5HArhp<0.05). 1
Ju IFC 32e d¥del wa 52F, 108F, a3 158F #o8A Fststds
(p<0.05). ATH

ZFoAE AdAhd vlE EE FRAA Fo3% ZHolrt Yt
(p>0.05)(Figure 4).

e

3ah)

4 IFC applied >

35 r

3 -
o5 | ——IFC1

) - FC2
2 r —— |FC3
15 —3- Placebo
—£3- Control

1+
05 r

O 1 I 1 1 I 1 ]

Pre 5min 10min 15min 20min 25min 30min

Figure 4. Post—hoc comparison of blood flow between experimental groups and control

group across the 7 experimental cycles.



a8y 7 3 e FAAS AASHE S RS AAE 29 7 3
o= Folsk 2pol 7k AR Hp<0.05)(Table 13).

Table 13. Results of One~Way Repeated-Measures ANOVA on the percentage change in blood

flow

Type III SS df MS F P

Intercept 1969.092 1 1969.092 435.935 .000

Group 137.195 4 34.299 8.464 .000
Error 182.348 45 4.052

Table 3. Mean and standard deviation for IFC groups and Control group across the 7

experimental cycles to skin temperature.

IFC 1 IFC 2 IFC 3 Placebo Control

Mean SD Mean SD Mean SD Mean SD Mean SD

Pre 3331 057 3349 1.71 33.24 095 3234 162 3321 1.70
5Min. 3459 0.65%+ 34.36 142 3524 115+« 3257 174  34.09 1.43
10Min. 34.65 0.61%x 34.32 138 3520 117+« 3250 1.82 33.38 1.50
15Min. 35.04 0.38+x 3454 137 3544 1.16%x 32.63 144 3362 1.11
20Min. 35.05 0.40%+ 3452 1.39 34.79 1.02 3264 155  33.60 1.24
25Min. 3497 0.40++ 34.24 1.57 34.83 1.14 3270 1.41 32.96 159
30Min. 3498 043*x 34.18 158 3494 084 3270 150 3360 1.76

** p<0.01

HE-Zeo) g 72t wto 7k FAAE AAsHY] skl Scheffe AAF AR S AAE
Ax IFC 172 A Ao nls) 585, 1023, 158F, 208F, 268F, 28 308F4d &
oJstAl F7Fet A 2 (p<0.05), IFC 372 A& Aol vla 5&F, 1085, 12 1585 &
o3t A F7FSRATHP<0.05). 2al IFC 2, $1okat, 2ela dixaodAe Addo vs) 2

E ZdA fosk zholt (A tHp>0.05)(Figure 5).



36 IFC applied )

35

34 —o— |FC1
—a— |FC2

33 —— |[FC3
—&3- Placebo

32 + —£3- Control

31

30 i L [} 1 1 L ]

Pre 5min 10min 15min 20min 25min 30min

Figure 5. Post-hoc comparison of skin temperature between experimental groups and

control group across the 7 experimental cycles.

a3 7zt o e freds AR IYEe iESH BAAEAS AAS Ay 7
o= /938 Aol7k AU Hp<0.05)(Table 11)

Table 11. Results of One-Way Repeated-Measures ANOVA on the percentage change in skin
temperature

Type HI SS df MS F P
Intercept 410842.495 1 410842.495 13655.928 .000
Group 525.315 4 131.329 4.365 .005

Error 1353.838 45 30.085




FFe dig ANETI IRIET 3o xolE HASI] fstd SHEE THARS
A3 A3 A A vl 108F, 1585, 208F, 258 % a8 308 5o nEd B
AR LA foat Al F7hsk o (p<0.05)(Figure 6).

4-i [ IFC aDEhed _ > . .
35 f ¥
3
25 ——IFCT
o L : —a— IFC3
1.5 r
1L
05
0 . . . . . . |

Pre 5min 10min 15min 20min 25min 30min

Figure 6. A comparison of blood flow between IFC 1 and IFC 3 group across the 7
experimental cycles.

* p<0.05

** p<0.01

5)v 2ol Ug ANETH MNEF 4] 0w

ko] Aolg HAASY] At SHER TARS
A} (p>0.05)(Figure 7).

S ANl

37 r

IFC applied

36 >I
35 [ \!__%%
34 r ——IFC1
33 —a— |FC3
32 r
31
30 t I 1 1 L | ]

Pre 5min 10min 15min 20min 25min 30min

Figure 7. A comparison of skin temperature between IFC 1 and IFC 3 group across the
7 experimental cycles.



ANAFE A ARz ZHFg e & AFHFY, T52E, 2HAAFFTA, A4
(spasticity) 24, 28|32 BE7]AA F9o HHoz di o]&5x drhilow & Reed, 2000;
Selkowitz, 1999). L FolA ZtHAFE A2 o 249 FFa5e w434 2 oH A
A4S HAAAAN AE2E HFEd AFE AHAIA AoHgE 5, 2004). F59 2
# A &7]+ Hans Nemecolgte @g7te] oaf &0 7l&=HA=H Nemec(1959)¢]
o wad FFa Xs7ld ik 2719 712AQ Bdo] Aok A HAMe FHFI wFH
Fol Abgo o8] FRel Mo HastErhes Aol F ARIANZ=Z(k) w9l Fulgeol
A R Ae] HA4g Aok AL oju de &z A o]t (Martin, 1996; Reilly, 1992).
5o 71 wpgFd Q' dARg ZE S S HAAZ ZEy] el ARre FHAX=z &
3t 7ol 3FA g ANAL S A FHed, olHg AFLE AFAF Fugol o
A= wie gt welA W FasdsE JRe A Frhehd, E‘.Eﬂi =52 4

A5 o AL ol A
AN BEATEA @3, H5te
F& F A HReilly, 1992).

F HAE QA FAl AEH 29 AR & Fag T uFAFE
Hdeo] Auizel WF g F(beating effect) S HAAZIA Itk & 2719 A2 U E FF
AFAFE AA A FA A8 W o] o FF3 uFAFE AZ 2FH] A=
WBEgIE HEo] HAH(De Domenico, 1987; Goats, 1990; Kloth, 1991; Low & Reed, 2000;
Martin, 1996; Selkowitz, 1999). A2 & F a4 zol= LA (phase)9] ot - vto g 2719
Aol & (current shifting)& HAAAIIA =of, 2oz vEeEhUE S35 T2 F
2 (peak)e] 2€T W Wyt =¥ (constructive interference), A-{F7F A2 ghix] 48 o
& HAHo] v o)) WEL A 27} FrH(destructive interference)(Ozcan et al., 2004).

T3 A2 g8 Fag9 ARIIKsine wave)7t AHEE of A%E dHE 78I (sinusoidal
wave)E& TEOUTh oA F ol AFY olFe] 949 A ez R=HA ol Fd}]
“H—‘?‘O]E} 23719 BIFAFAE = AR 8 Fa5o ARIFGAFE BES Wl A
S (rectangular alternating current waveform)E
£ WtEo] 7] s Aol olEdte AS T
° 28] olFog <l A Zbsd(rectangular wave)
WA He FHolth AFIVT A2 FEES g o dFo] A&EHHA AHHlE]

!

-1y "gt"l‘:}(Ozcan et al,, 2004).
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HFAor AMEE AR AFL FFo ALY 449 AFEY ¢ 24 @4 9
¥ Z(current modulation)”} X2 ] 2 F oA HAst7] Wil HF
AEgo] BAsA dov, A7 HAEZL2 FreAY FAskA] ¥ @A P A
i ]= AR{7F He AoltHOzcan et al., 2004).
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) o] 3 ¥98lE Henman® Hgdtz stot(EtaiE 5, 2004).
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& 2ol Bl & (firing) %l
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F7h BAR O ANAF o APAE drleth T AAE A3E AFo2NE 9

H3tar dE AAAH52 Aw(distance) o) tHBinder-Macleod et al., 1995; Knaflitz et al., 1990).
A AAAFE FEAVEY 2o ASHEE AFde AFomREHe Al Hl&s}
7] wFell A7t

e 24E g w2 AFFEN 875HE etk o3 A7 E distance
effect) 2 IAA A5 Zmrt S7hdes A9 049 gAd =dstrl el
EEstA EeE ol

= 8% Aol 71 F(argest) &35 417 U (a-motoneuron)©]
Aol 7t¢ & B4 AEA

S
At Ade] HA o AAY, B2 FAAddFEC o £9
o 98t 7] W& ) = JoHLow & Reed, 2000).
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(Endarteritis obliterans) &xtollAl 2bdst X188 HAlS A7 Aeg FHor s AR
ex7t 25 A%5dddn Budcl £3F Emstd Lee(1986)E 19W 9 4% HJS oide
2 F2e(Tsusanl)ol A7 H 228 718k F &(Hoku hand point)oll Al H|F-2%& 54

A7 %7t YA F7iElIan By e Petti 5(1998)2 54 HA&3A 907
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TR w3 FASIAEEH, ARESRAE ddoR MHARE AUAFE F PFEH
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