g3tEe X283 A] A18d A1E 2006\ 2¢¥
A ZELY 2AE 4T 2 239 A EE 24

AR, A D, A4, I, o) F¢’
datsigst 22223, S0 E Sl R s, t et tel A 29, SEA S ek B X 2 ek

Axialysis of SEMG Median frequency and Ultrasound Image }Ec‘hodén’éity of Normal
Skeletal Muscle | o

Jin-Gyu Jeong, PT, PhD, Tae-Youl Kim, PT, PhD’, Yong Nam Kim, PT, PhD?, Tae-Yeun Hwang, PT,
PhD? Jeong-Woo Lee, MPT, PT? .

Department of Physical Therapy, Chunnam Techno College, ‘Department of Physical Therapy, Dongshin University,
*Department of Physical Therapy, Chunnam Techno College, *Departnient of Physical Theraphy, Graduate school, Dongshin
University

Purpose: This study conducts quantitative evaluation of structural and functional characteristics of normal
skeletal muscle with ultrasound image and surface electromyography, and is to provide basic materials for
utilizing ultrasound image analysis in physical therapy diagncsis and assessment of skeletal muscle. Methods:
Measurement of three stages was conducted with 88 norm:1 adults between their twenties and seventies,
correlations and differences using collected data according to age and gender were compared and correlations
among measured items were analyzed and then the following conclusions were obtained. Results: Analysis of
ultrasound image of normal skeletal muscle showed that dersity, median frequency had the closest relations
with age. In addition, it was found that there were high correlations between density explaining structural
characteristics of skeletal muscle and median frequency explaining functional characteristics. Conclusion:
Analysis of ultrasound image makes complex evaluation of structure and function of skeletal muscle possible
when it is connected with functional evaluation method using physical measurement surface
electromyography as well as quantitative evaluation of structural changes of skeletal muscle and is effective in
complementing physical therapy diagnosis centering around functionality evaluation. (f Kor Soc Phys Ther
2006;18(1);83-94)
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(Fe ici %, 1997, Sbriccoli &, 2001). =3 722 7]
AT Qe YESAL A A Fag 5 WA Based Slol 723 S99 24

2 2 =
Agg st} whebd wsht A D o S okde A e A7 A, AR ) 5 setsta vl
alel o8t ZAT] 7)=Wslol tjst Hrte} Bl 2 = ¢ F 83t} (Bilodeau &, 2003; Moore %,

2002). 2R3 P25 B4 P PHoz o
FE FAASHAE ST F Y, 2% B

=2 20059 124 109
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(computerized tomography, CT) $¢] & €451
Ach.

F 3 (skeletal muscle) 9} 715& A3 AL
TRt 28, EET A&7 o] &3t &
3 w358 Aot QAT £ 9lon, =3 7
T2 AF A& A JEI}T U= AoR
adeiA ATHAAZFE, 1994). wehA 283 9 27|39
FAE o] &3 st OAE AR P o83
T2 A Frh= F439) 7153 ¥3E oldsh=
ol Qo] w88 ol E o2 AZEY, ol et
B a el dist A9} A F 8L FA 2 A
EEASUS AL AoZ oddd.

A2 HAE A= 724 Yrie 7153 ot
2 2838 /HXE 7MY A7 2F F
(biopsy) & T3 & #@o] & o]F1 g

ulo)7] m&ol Aol BHF o7 &g
Agto] ke EAl%o] Ao, v A5HH W
2103 FAARLRE o] &3 ZTAZ AU, AA T 4
 B7HE AlEsty oy AAA E T2
A HGrtel] &3t A Guido®} Achim, 2005;
Hasan 3, 2005; Naredo &, 2005). 284 2 44
Ak o] Aol SAFHEA ST} old TH2
Soll tist A e ARHT 9leH, 2 2
23 Aol A7) FEFF(MRD & o] 43 GAEE
I Ozd AN 7S ol &3 T2 TR AF
A 2ol ATH 2 Aot Maurits 5, 2003, 2004;
Nielsen %, 2000). 53] 283 34X+ 332S
A glo] A A} HHsty, v] AEHoH <k
A3 i o2 MRIY CT 53 Bl ud) 2 of FAl&ojx
Wabgol kol 2] gevhE A& AT A
(Maurits 5, 2004).
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235 GRFAE ofdotolst Pol gAYl B 4
HIAE B2 A g A2 5 g0, md 39 24

I AgER s 25 G, A YRS ATHE T

A, Jesen 5(1998) AHFA 253 FAAE T3
A% 253 2 AYo| YUk 2F 1Y 24 7294 Y
HE 2dE 5 9 IAE ZAprgolaty sgich 4
A 52000 2&E ol g8 T FAY FE3}
o] A#AdE& A8 1, Chi—Fishman 5 (2004)2 =
L35 ol g8} ) 293 ok 279 $5e)
lolg £33 oA 24 YU WBE ulw &

%19, Heckmatt -(1982) @ van der Hoeven(2003)
2 25t GAE o] 43 AFA ofolEo|Lt AU
NAA &2 WA et JBFEHE Bt et
Juul-Kristensen 5(2000) < 7| 3H 9334 259
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A o] &3 AN A2/ 2719} moment arme
A v\ gk A3 F 7)Y el 2 zojrk YTk By
313 0.0, Bargfrede 5(1999)2 25949 T+T¥4
AHmanual muscle test, MMT), 249} H|ZE &
) AAZ, AAF A8 T2A7E AFMY 5
9] A&} 22 a5 u AL YHE BFIVIE 3
Aok 23 9= ohFe 23 T2 93 bE2A W1 H
02 28 22L& ofFE v 23 ¥z 2
3} GAell A ghA Heln), A7ska Fdo] Zd &5
sty v At 7] o §A Bol= whde] ol 9l
T TR (structure) oA FH ATUSIA BTk
ol gt 2592 £A& ulH O F Nielsen 5 (2000)&
251 WA AL 259 59 (capacity) & &
(quality) @} #&o] Qlo] Bty &gleH, & A4
o] dist RS WA} AFS T3l €= & AT 813
t}. Maurits 5(2003)2 o]2|gt z4zke] 54 & wge
2 A4 g4 24 71ME 7 IS A% S
€ TEsted B F A FE5S AT S, A% A
efl Qo AFE 723 E4F IH5HF BAe AF
HE 8t 28] 723 54 S vluste] alol & #A
skl

204)7] %4 Henneman % (1974)0} 7|9 44
(size principle) & #AI§ o] A T 5ol YoM &F
2173 4 (motor neuron) ¥ &5 ©$ &% (motor unit
activity) ] <&l W3le A7) Y& 2d 2=

(o Bt BT RS ) LS WG\ S Y
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A29 753 &9 A
(electromyography, EMG) A& 9] A&
2] (root mean square, RMS) Z1Zo]u} 3
Zot3 94 (median frequency, MDF) £& A E& A}
|31 Fug AHEZ B4 (Basmajian® De luca,
1985; Bigland$} Lippold, 1991; Macaluso %, 2000)&
o] g3te] B& A7t 1Y Holewm Ut} AFA A&
< Al¥ 9 (time domain) 2] #AA EH ZAE AS
9] % (amplitude) & ¥Hgstd 843t +5dH9
&9} ¥3b-& (firing rate) & BRI s o, YT
+ #9434 (frequency domain) 8] #-A F3j
2HEY BAYE o] &3 JoR S5y ISR
(action potential conduction velocity), &A1 59 54
8] 9} 4] &3} (Anne £, 1998; Basmajian®} De Luca,
1985; Kupa &, 1995).
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F7F Bol £28 ZFollA #ZEHY (Gerdle F, 2000;
Moritani 5, 1985) t15°] 3 =+ ¥ 29 5719} 3
she 9599 Wik A6 ER a3
93 JFe W= Gerde 7, 2000; Kupa 5, 1995;
Wretling 5, 1997). & 49, ¥ 2%t F4Fvs
v I3 A7 Bol 2XxHAY A B2 Agelx o B
2 ZAE HH o5 (Gerdle %, 1997; Gerdle %, 2000;
Kupa 7, 1995), I3 d42 =2 v[&& 71 25l
A 39 F7t8 A FLEFRFY FUHE BYd
(Gerdle &, 1991). °|AL 1 Zx} FAHo] AAY &=
£ A7148eHE AR o 52 AESEE /AL
= 08 A9 ARAEQA Fdol o3 dF= o
(Masuda®} De Luca, 1991; Sadoyama &, 1988). w2}
A Fa2A ZE7} 24T gt SAS AESE0
Argo RN £IM G Fdo Thsty 2R
4L sl ARAH R FAFATE= AFHT o
o g o]F3A Aot (Basmajian® De Luca, 1985;
Biedermann %, 1991; Gerdle¥ Elert, 1994; Merletti
9} Roy, 1996). k¢ AHEH ] ATy gjdog
9] o]F2 ZAF AEET Y Zhhof 9ttt o] g} Zo]
Fur AHEY FAL £24F9 EAE Bidsing
AR 2HE A3 A8 nEE3Q A7) s
A Z5AA0Z A14E 4 o (Bottinelli 5, 1996;
Gerdle 5, 1988; Moritani &, 1985).

olo £ AFA: 257 AENE FH EFH2 T
Z9] FZA Hrte FoAE ANzt & ATFE AIF
sHA HAth 229 Q4 A E T8 724 HEE A
Zslete] EAEHA HA East Aot A 2 QA
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239 45 HOH 4TS B 5 US ROE 2]

2429 P24 547 7154 S4E 285 JIIA
9 FAEE ol§3o] HR5T, A 98, 4 5
o B Aol He ol 285 P 5IFH 2
AE 23 G249 JAY & Yoo} 2835} IS o]

£3 AFH BN FAZY 72F G Y
o2 #8433, 715F Bt i AAs
Tz 2 7153 W] g 5§83 FIkE Al
Y3 AR E AFsh=w 2 F3o] Utk
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£ A7 2004 58 1978 124 209744 200
oflA 70t Ato]Q] /3Rl 887 & di o2 AY At
of wz} A3 sl on, At AA7IES ABA 2 2
2279 Helghy 7ol U, B714 2HBE &
Foll Fojat] A glow, ARAA TFAF7 okd
Az R oH 53] Ag dFYAel= 25FE /LT
AR A 2FE AT Az Al Fojsir] A
off tid=telAl & A9 S35} el thsto] T
ARE & F FAE AU A 9 ERe
Maurits 5(2003) 9] &7& FI3ATHE 1).

>30 30~60 60<

944 (n=16) 4 (n=13) G n=14) A 0=17) FH0O=14) A n=14)
o] (4))  2369+2052  2208+0.76  49.85+7.96 48531853 69.36+3.39  69.43+4.80
AZFkeg) 66.81£8.14 53+5.16 695596 56531467 6343%t545 56.79+8.75
217 (cm) 174+3.79 162.31£345 17021294 15853+3.87 167.86+4.22 157.57+3.44
AYF+ EEHA

59 dAd IFEHE A 283 I3 £
SONOACE 6000C (Medison Co., Korea) & AH2-3151
o} o] FA) Y Fh4 AF M= 6~8.5 Mol I gain?]
e 20~8001tt. 259 4 S AHRE 259
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He7)= 75 Mk A8 EE A (linear transducer) o9,
gain(G55) 3% dynamic range (C04) &= TR o2 &
E AAIA TdsiAl A4 siqict 579 oduks i
g3l7] st} FE3 42 253 A (Dayo Medical,
Co., PROGEL-TI, Korea) & W87|9} 9 ¥-Alo]of] =%
31511, &780] QA HES H7|E g Az



AT 9 49 1 B 2429 2AE FYFs E 255

& FAST FgolA Hdl & ¥ (bone echo) 0.8 &
wsto] 2A3190th Adgkol T2 3 Al A= i
A7} 2 & ZukE Al¢T ok AtejelA AREL &
H84 2418 A3 e FAH L 90" =34
£ F3HA st dgA 2 S 184, €3
A 25 900 2338 s ik SR dg
o] F9] AL Aol Ad 2dE Uehl= AHe R
stgow, qE g2 Afole AFFITIH &S H
BE ol Ao FUAHOE 3t 33 HHE £33
CEARSE A3 /A Hsk] Feé e
Al gk ¥ A8 39l

|

<

Fﬂﬁ‘l

1) yAd J4HEA
253 AX oA F5Q F4E URAE QG S 3
7] 9ls) EEAF 4.0(Adobe, USA)E ol-43) tx g 3}
AN F g 220 0% A4 THov 21 o|38F
7t TFEA GEE Fost M 3= FiEE
]-ZF% BoFo 2 FZ8tHMaurits §, 2003). 2%
S vkAF (3% 1)9] B 3ka e Aol F2ellA
12,444 32 (pixels), THEIZZolA 13,434 3H40]3)
. gAE 43 £4E& 93l Image—Pro Plus
4.1(Media Cybernetics, USA) & A3t}
Ao 523 dE A2 densityE F33H7] 3
YT TS o] g3t EAA=H, 59
echogenicity & %3} 371918l Aga F-29 H< 3

2 T

A& T3 density 2 A3t A8 @ a5
H-5-2] grey scale®] B %] 0
B kol 25571 Bt

& Ayl 329

o ¥, &% Aol

A EE 24
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3. T

£

) TAE A% 75

ZAE A3 £ A8 29 2AE7)9 sample
rate: 1000 Hz®| 1. bandpasst 20~450 Hzl Bagnoli
4-EMG system(Delsys Inc., USA)E AF&-34ch 7]
ERAZF o2 DE-2.1 single differential electrode
(Delsys Inc, USA) = ARS8 oo, A Sl Xl F50]

FEH 3 ZE (muscle belly) 9] HAHES 19
3te] Aol T2 T8 90" 2= dHlolA ‘:31"* T
g P& 9 vYehhs 259 ol 13 APLE
AR (o)A 5, 2003), JEAZS €34 90° %
= Aol €713 H5-9 10cm AF o2 AHd 2
A#e] FRLEH PSS v e JAATLS
5o W3 g FA &= EE 95 L AASE gH F
—r]°ﬂ 25193 o} (Ebenbichler &, 1988). A3-& §-&s}

A ARAEe Hissr] 43 BE dAFHE

o & d327 JAstA AHsta 8] ukE Fof
F-23513i .
& Al$+ sampling rateZ 1000 Hz, band pass
filter& 20~450 Hz3le] 17} AHE-& ol-&3t T3
t} ZAE A9 AA B2 signal acquisition and
analysis software (Delsys Inc., EMGwork 3.0, USA) &
o] &3ttt
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2) ZAE Alg o] B4
Hd 94 S84 589 J2/L &5 A 73
d AT AZE BYon, Ao FF FHAY ¢

A " SAE AE e v:%‘:h‘]ﬂ' F48= 4

oA BT OB R HE 229 HF 22 A
B4 2y 3 oA Alelstn 7hv:‘ﬂ REL R = o
Mg}cdq,

Zo}Z = (MDF) ¥4& A3d 231 A3 E g
o7 vgrpigd g7tz A%E F 1z E<F 100074
JANTE Yo Fu AFEHS AL F FAW

42 window lengths 1%
3o FFT (fast fourier transformation)
At}

H2A5E F317] Y8 Ao A $580] 100%
o)A 50% o|s} +F o7 Hold wrhx] FhelA Hzx
AT X g FAdFa s T F oS3

< FA ) & T3

, window overlap= 0.5%%
£ W] @
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4. At7 24
259 933 AR 33 53 AddAE

2 AAEA (Pearson’ s correlation) & ©]&3}od £443}

Att dutA EAo) M8 2830 GA) 2L 4 &

259 vl1E Kruskal-Wallis 2738 ol 8351, A}

B.4].& Mann—Whitney 23S AAI 09 A4

F&S 052 7198 FoFES 05/32F itk
i 2

A FIX4L A7) Y8 FFEL =052 3
th BE ASE 945924 SPSS 100 Z2 130

m. 2 3}

B 2, Aol F21) thE| = 29| density H| 12

e 8e3 A A8 A1 20069 29

1. 90| mE Density2| Hlwl

Ao - density] Aol vlwd A7 FgdolF
28 3 (p<001) 3 A4 (p<.001) EFollA] F-2] 8 =}
o] Uehgloy, AAFEA A FA2 2009
30~60th, 20th} 60tho)d AlojollA], o4Ad-E 20Tl <}
30~60th, 20th el 60thold, 30~60ul} 60Tiold At
olofj A F-2) & zto| 7} Uitk AFE & - Y density
Aol 60thold (p<.05) AN A F-J3kA viebet. tiE
A2 A (p<00D) oA 8t Aol & Yehiiglen,
AFEE A oA 20t} 30~60th, 2049} 60thol,
30~60th e}t 60tholAr AlolellA] folgt Zfol7t ISt
AxE d - 19 densityd] Aol 20 (p<.001),
30~60th (p<.001), 60t} (p<.001) EFolA f2l5t
A vERttHE 2).

o] (A1) >30 30~60 60< % D
d ol T
A 53.26+8.42 65.05£11.39 72.24+6.49 19.572 .000
34 52.39+5.90 69.35+£12.99 76.74%13.62 17.994 ..000
Z -.768 .000 -2.068
D 449 1.000 039
HEAZ
34 56.90%6.61 67.73+4.84 74.50%4.64 29.517 000
4 83.39+10.13 80.99+11.32 84.05%8.05 1.113 573
Z -4.473 -3.969 —-3.424
p 000 .000 .000
2. ol e 3UF b (MDF)2| Bl Fo A F2J3t 2ol & el om, ARFEA oA g

AF o) ke FAFog=2] Aol g vl @ st A 4deho]
T2 A (05 A FJg Aol vERgi oY,
AFERA oA 20th9) 60thol A} Atooll A f2ld zlo)
74 Aok @3 3 - el FIFe xols 148t
2 ekskth A2 G (p<001) 3 934 (p<01) &

-87-

2 20th9} 30~60l, 20th <} 60tHol”d, 30~60th<} 60
tholt AfelelA), o34 & 20ehs) 60TRold AtelellAl
5 Aolzk QIgich. A & - U FAFAS A
ol 20t (p<.001), 60thol 4 (p<.001) A F2)3HA
LR THE 3).



A2 9 49 : B4 EFLY 2A: F

FUFs 2

237 S EE EY

B3 FREE 2320 4VE NE3 FYFLS HID
o] (A) >30 30~60 60< 7 D
F3d 292
it 76.35+8.71 71.41+591 73.9916.07 3.205 201
4 79.95+10.11 73.79%5.25 71.31+3.79 7.837 .020
Z -921 -1.292 -992
p 374 .200 329
£3AA AAZ
g 85.46+10.79 66.43+6.38 73.77+7.63 21.757 .000
ke 69.351+4.27 67.21£557 63.70%5.44 9.465 .009
Z —-3.992 - 457 -3.748
P .000 653 .000

3. 90| W2 o] 2X|4(F)2) 5]

of| @& 22|49 zto] & vl d AT Feol T
A (p<OD A F3t 2ol E el o, A
1*1 2oq19} 30~60dl, 20~30th 2} 60cH°W At

79 Aol= 605}]°1*‘(p< 001)011*1 Tr-J 0}711 UrEkaE}

WA 2 e ¢4 (00D OIA §2)% Aol E LRyl
ou), AR A 20thsh 30~60, 20ths} 60Tol
ApololA felg Atol7} Agich AFend & - 1 3]
2259 ol 20t (p<.001), 30~60tH (p<.01) oA
$I3HA YepdThE 4).

H4 FEE 320 &8F AN I ZX|4 H
vo] (A) >30 30~60 60< 2 p
FoE 232
A 34%.14 27+.06 .30+.06 4.162 125
4 3411 23£.09 23+.19 12.096 002
Z -.154 ~1.849 -3.084
p 880 064 001
oA AR
33 26£.09 19£.05 .18+.02 13.118 001
4 15+.06 13%.05 15+.07 2.069 355
V/ -3.220 ~2.804 ~.785
p .001 004 454
4. B &3 79| A £33 AAZNN 255 QA FEQ density
L Zorzula (r=— 414, p<001), B ZX| ¢ (r=—-.422,
F3d 232 23 GAEA 5 density p<.001) 8 £& 29 oA E Jehliglch 2AE #
T 79 "uFF(r—— 301, p<OD 9} 9] AA3AE A 89l FYFules H 2RS4 (r=511, p<.001) %
Rt 245 B4 3EQ FAdFAGE YREAFT F& 3] AoaAE e AT

o 01:4

I o

(r=.406, p<.001) <} oA S JeRg it
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MDF(Hz)

38 3. FUE 2329 density2t &
A atpo] ATEA (r=-.301,
p<.01)

110

100

90

80

i
3

60

S0

40 .

30

50 60 0 a0 a0 100 1o
MDF(H2z)

8 5. 33 AE 22| density®t S
AUZFuppo| ARHEA (r=—.414,
p<.001)

v. 23
29 vlgo] A7 59, HAstT AHEE] 1R
3 A AE Aot} 223 FAE o] &3 FF Y
FAY B vl$ A7 5 ol Aol &
0

AT 445 F3to] FTHE UL (Hides 5, 1995;
,1997). 259 4
& Hrtshsd e °§’§>‘7l‘ﬂ°ll)r ohE 7]
of vla] AF-ZH BAZS 337]';}*‘:13] gol3tH, &
%3} o]ghel| & TEAASY BE FHe} 7x ’\]7—](
3} & 4= 1o, geksta 3R AlZste) ABstE
g 4= 91t} (Chi—Fishman 5, 2004).

gAg G4 #4 &5 densitys BEE ¥4
£ 2Ae, gAY G4 4L st A B
gkg Ag s, vgke] FdAd 19 A g el
AA Z5S $E F U A S 4

3lo]
Y] ol o]z gt

Sipila®} Suominen, 1993; Walton 5
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detEeAastsa A18d ALE 20069 2¥

24 FaA %__T_lleol ZopEmlp
| 2X| 42 o2+t (r=.406,
p<.001)

2}

MDF(Hz)

3 6. a3 ME IS FUFu2}
| 2 X| 40| AFRHA (=511,
p<.001)

qsl wp o g 20 g)glony 53] Maurits 5 (2003,
2004) 9} ATeME B JUH IS AWT
RS gAro 2 o2 3 g o] &4 Z47te] £ F
e R =

259 A% B2 93 AR tA" 94 B4
24 & Z densityts 2AH7F obd Aot 28z
Aol 3l 2 A EE Roj=d), A% F7tell o
2 Ao |52 dE A2 & - Y BF FI1E B
ot} 93¢ ZF7tol W densityd] F7tel did AT7E
A B, Reimers 5 (1993) 2 2547 =a¥e|g
A FrlolA nPsle] M = AR7H AFAY £
2 Ag=o] 9lSg 2 sl ol A
Ao 7o Mg 252 iR} A s #dol ok

A 0}%9_“1 Lexell 5(1988)2 Al U549
Z AR B EE A e, 35T xdSelA 74
2+ 70% 50%-4 Z RS B2 23 gE
AR 4248 B 33, Larsson (1995)2 ‘4°]7P
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A 9 490 - B 2H2

ZHE FYFYS

A 2 {7 Aol AdxZcr A% Hotn
oo} 8 Sipila®t Suominen(1991)2 d%9 3
ETH HEFT e 2EHE o] &% ATEH
H & F T & TAES B 39y, & AT
AE rdZ9 A4S oz 28 33l 25 A.59
&3 YE F WSS Bk A9 &3
] WS 743191, e 9] v EE F7)st
Pt B3 G, E5X e SRR ae
AgzAe] AAE A3 Aol A<t 3 tH(Sipilagt
Suominen, 1996). B3t 7+ Aol 7ol A
= 359 FA7F F71 83, A7 TN E 2
AZRY ZAE A2 e, 2 A SV 18 A
F 2719 $7} ol st a, & A A 2ae Ay
Z#A 9 44 wFolgtn 3%t Wallgren Pettersson
2(1990)2 njAH o7 T2 T8 HAAEE A
A T5ES aAAN B & sl
Density £ A¢o]F2 Bt g Ao 52 &
vebiglEd), Aol 729 AF BE A%SelA ¢
of Ztell o]zt glgleH, qEIA M E BE 435
A &9 density?} Ekeh T3 20009] densityZ}
Fol T2+ Wskgo] A=), oleist A= tiEE
3} 22420 SRR EE ¥ w3 AFolA A 9 S
BoE A9 dE 2N & IR EE #EE
Nielsen 5-(2000) & 947279} YA aF5ict. ol gt 2}
ol F 59 Ui Atolet 47t sy, B
off vl3l o/de] AAA EFFo] Aojx e il
2t Azt =3 AT F-3hE sk A+ shA 9] diE A
o] AF F3E st YA @ A Y ol TR
o} 53o] $ 571 wEchy gZHE. ojte] ¥4 4
o2 E o 13319 AAA &52 7AAR A8 AT
7} Ao} o2 Az A 0 2 A3hE o] 2J1ke] jia}
ZAEE =9 density?] 718 €oF =, oA 5
o] Adxgg gy golet Azt o] A 255 o
g3 2429 BB JtE 5 U Aol AlsErtk
F429 7154 54 Hrs|Ha A 2R 2
H] FEAo|n A3t BeElstke 7N 259
458 B e WHeR SEHY 5
A ZATE BE T 7HA 9] vz 9
Z1eHo A= 48 2FdHe F
JeHEX WEH} A A
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