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Effect of Physical Irritation on The Skeletal
Muscles of Sciatic Nerve Neurectomized ddY Mice

Kim, Chul-Yong, P.T.,Ph.D.

Department of Physical Therapy, Ulsan Science College

- ABSTRACT -

To demonstrate the effect of physical imitancy(massages) on the skeletal muscles of immobilization ddY mice
models induced by right side sciatic nerve neurectomy, the cross sectional histological profiles of the muscularis
(M) gastrocniemius, M. tibialis cranialis and M, tibialis caudalis were observed after 28 days of treatment of
physical irritancy with the changes of body weight, thickness of hind limb and individual muscle weights. In
addition, changes of demonstrated with diameter of individual muscle fiber and muscle fasciculata, and number
of muscle fiber in each of three types of muscles located in the calf, The massages were used in this study as
physical irritancy. The experimental groups were divided into five groups, 1) Sham-operated group(Sham), 2)
Neurectomized but not physical irritated control group(Control), 3) Neurectomized and physical irritated at knee
pint regions(T1), 4) Neurectomized and physical irritated at calf regions(T2), and 5) Neurectomized and
physical irritated at achilles tendon regions(T3). The experimental animals were used 5 per groups. The
changes of number or diameter of muscle fiber in each muscles were calculated using automated image
analyzer. The results are as follow :

1. Thickness(diameter) of muscle fiber of M, gastrocnemius, M. tibialis cranialis and M, tibialis caudalis in right
side of hind limb were remarkedly decreased in Control, T1, T2 and T3 groups compared fo that of Sham
group. However, the thickness was significantly increased in physical irritated groups compared to that of
Control group in followed order : T3<T1<T2, ,

2. Thickness(diameter) of muscle fasciculata of M. gastrocnemius, M. tibialis cranialis and M. tibialis caudalis in
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right side of hind limb were remarkedly decreased in Control, T1, T2 and T3 groups compared to thal o
Sham group. However, the thickness was significantly increased in physical imtated groups compared fo

that of Control group in followed order

P T3<TI<TZ,

3. Number of muscle fiber in muscle fasciculata of M. gastrocnemius, M, tibialis cranialis and M. tibialis
caudalis in right side of hind limb were remarkedly decreased in Control, T1, T2 and T3 groups compared
to that of Sham group. However, the number was significantly increased in physical irritated groups

compared to that of Control group in followed order

T T3<TI<TZ

Key Words : Physical irritancy, Skeletal muscles, Sciatic nerve
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FHEANE Adeg FE AMGY autotomyE FF
&7 98 APRdY Fyol o]gHoH fon
(Blumenkopf$ Lipman, 1991; Zeitser <, 2000),
Carter(1998) = WH4 It E2(chronic pelvic pain)
9 NRE A3 YHog A4 Adeo] ol¥
¢ Aoty 3¢9, Blumenkopf$ Lipma (1991) ¥A]
A FFY AYRAE HSUF Hdwo] F83)
oy gl 2#el Eof vhe-A9 Rate T
AR FY HFAR AdE 28 2dHe B84 F
&S o8% IuFFT ASAY A Fdo] Y
HolA $to v (Brighton ¥, 1988; Tarvainen %,
1994: Madsen 5, 1996), ©] #HA M HFAHe] A
Wate Z39 2783 2 §3h ¥ ol &
4HA ok 1\3"} ol AE FHd EAFE 2
59 wsle] YRy E I8 g wA A

1
Ag ¥ fEde 32 79 259 o g A
AZQY 2ol Bad Aot
F7 2 (skeletal muscle) & AMEE AT £HEFe
AAS FAST 9= FLF ANE HFHT 9L
W, 2Ytoz IYYHER FHE 2 4H

(myofiber, muscle fiber) 2

HHZ4 nuscle fasciculata) 8
o 2 AREY Apol3
g4 A3E ged A

‘ = :iz'/%‘% 1.."‘«' q’
FAEAA AUt 2
2% U Aelgpe
3

o2 AHA A4

(Ross 5, 1989). HFAA e ¥ 2Yde 489
¥ alo] hs] Kawabuchi $(2000)& HIANA Fd
3 z289E 253 AA 9 AYAAA ds Bt
Aom, Andres 5(1990)2 HFAZ Hd ¥ 24
2o 2y ¥ % F2¥ 48E st
phosphoglycerate mutase 2@ creatine phosphokinase
isozymed] W3S FAY A WKL deg 2
& BFOA ol5 § BA g AsETy B
3%t T8 Redenbach$} Bresdler(1988) & A7
Aod Z&M FEYEYG olg W79 At

¢

AU} 89 ch Redenbach $(1988) HFAA
A 2 ’é %91 J F9} WAo] AT o

Fol 2YPIATGL e F, A
o AuE T IFAME
Ao gA Q3 oy
Z 9 &(disused muscular
ek, 1y #AZAA
A2 S 95 2%
Jom, F 2 A

03
ki

of Fgse] B Hoiz

A7 % A wsteh 24 ohEe] FA sl qig
¥IE 53 28

A7 A 3 zd5e o8 7K B35S AR
&7 g sdog Eg4 AJ(MA) B &F
¢ A48 F low YA ol &F Ex E
23 2] v G HE Hrte HIAA
g ¥ 2dEHe u3sd 2Ho] RFA WY

5o} $oh(Kodama £, 1999; Kodama £, 2000;
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Verhaeghe %, 2000). 18y} o] &5 E& €7
H AT GA] AT AEFEC wet e U
& Yehle ReE g8A glth &, Kodama
5(1999: 2000)2 HIAAL AP C3H/He) vh¢
28} C57BL/6] wh¢-20A CS7TBL/6J wh$-27}
C3H/HeJ wp¢-2HTt ZrpgEol of A 4y,
T 39 dE IuFE f% 94 &5 94 o
wzetA vedoy s 13y 84 SueE
Edo] F2 AHHAT Q& ddY vH-2A o]
g At A9 FoE £ Yo

£ AFAME ddY sh2ojM FHIFAE Hdel
o3 2PHE E4Y < AF9 FEE JAY
upAbA| 7t BEA] 50 uX e g3 dFEs] 9
glo], HF% G F 4F F PARE AANE
I FEY JAFAFE AME JY v vEE AF
T2 R 3HEDY 79 Wd 2 2 ARS 2
thde] F7 Hstel A 2 thde] ¥8E & HH
o #A¥sE FAHYT B Q7N E EIF
Fo] 7hE A F9jo] wE Wl @ 2 59 3o
g BFA] H8td, FERE F9, ol ¥4 ¢
oldd s A F99 3RELE PR vAAE
AN st

I.48 9% ¥y
1LAYSE

% sovpe]e] 43l ddY "F$-A(SLC, Japan)E E
Ago ALt AF 25-27g¢ 654 ddy v~
& AR 100121y 28, F9] B34 %1
FU7t &3 (acclimatization) AT ¥ AMEEY O,
L5 o 2-25C, ¥% 20-60%, BUF7 12 : 12hr
2 ZAHY HAETE IS AdA ARSI, 43
A N ¢ LEAR(HM, M) B FEFE
AGEA a8 FEL picric acdE o]§3ly
Ayt 45 ES ATNE FD v F AF
Bzt A& 5ol § AEste] Ayl AHEE Y.

2. 7 74

8 180 50}2]4 Sham, Contro, T1, T2 ¥ T3
¢ sle FeE FEIHHeY, I8Y §RL
Table 19] 7]838%th. Sham #& AZHGE A4
32 941 QEF HFAAL 2% F HEHA
o). Control & Q8% AZANHL HEF ¥ wA}
AE 7t8kA] L AgPold, T1 2L F2A4 &
G % 22 A3 FHd oK E VMg g
T2 ¥ T3 22 AF3ZG ¥ 47 Folg) FE o}
22 A FEo vlAAE 71 AEFolth

M

Table 1. Experimental design in this study

Group No, of Operation Physical irritancy (Massage)

‘ animal

Sham 5 None None

Control 5 Neurectomy None
T1 5 Neurectomy  Peri-knee pint region
T2 5  Neurectomy Peri-calf region
T3 5 Neurectomy Peri-Achilles tendon region
Remarks: operation was conducted after overnight

fasted(water was not restricted) and neurectomy was
conducted at hind leg of right side{sciatic nerve).

3. 7344

AYESL 17979 FLN7%E AF F,
Xylazine hydrochloride{Yuhan Corp,, Korea)
02mg/ke& <& FAte ZAA7IL, Ketamine
hydrochloride(Yuhan Corp, Korea) lmg/kgS <&
FABY wFAY o, AETIME REF B
(Ygol ¥4 gluteal region) & H7Mst] HEI(E
% ol2%: superficial gluteal musle) & k& A|7]
S HEZY 7HEHEES oA s dAES
Z3E AWte FAFA4E =EANFT oF
¥2E HIAAL 4 Imm A HAAE 4utgql
933 e F3lo] HEY 28T FAlA §3}
Aok 7€ 104 F ZE AEFEY HY FAE
A A8k,

lo

o
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%4 Folg —?—a ‘;—! olgg A A
FEEHA vhiix dF5e 2
7b8k% Tk Sham 2 Control 9]
£ "R 95 fREE FU8 4R 2EY
g 73t7] 93t él?éi%%% 12X5X8m .7]¢]
Al 3 AAY A 08T L

Z'E
A g8 238
A
o
3

(analysis image
processing: Soft Image System, Germany)& o] %3}
o A&t

HEZ AR EFE 2 $AFI EXste & o
o HAL AF ZAEAAA (analysis image
processing: Soft Image System, Germany)Z o]£3}
o &

&4H4ﬂﬂ
(analysis image processing: Soft Image System,
Germany) € o] 83t &gt

8. EAA T
&= FAE HEEFHRZ AAsigon,

Mann-Whitney U-Wilcoxon Rank Sum W test(M-
W test) & ol&3ted 2709 #94¢ AABIAL, p

AT FFANZ A vl A2 nAE 9%

value7b 005 |3t 79 FoAS dAs A BA
2= SPSS for Windows(Release 612, SPSS Inc,
USA)E AHE-&FSiTh

=

=

> T
o it

S AdstA 42 Sham #AIA & A/
AL 5021+816m=Z AFF ¥H Control TAlM <
31464271 mE A& E o] Sham o Hl& FA
T (p<001) Z2E Yeplglth &8 E84 A=
#9 T1, T2 2 T3 ZoME Z+z 3958+287, 3839
+390 % 4591£707m=Z F&H o], Control ol H] 3}
F9A e (p<001 EE p<005) F7HeE YeRiA
o E2d A2 2 F TIH T2 ZAE uE29
2 AF A70] Sham Fo H& #A4 dE (p<

001 EE p<005) ZA7F AAHUL, T3 FAXME
2 AF9 7ol Sham Fo HI& thi Ao
TA=G o, Fo42 AAHHA E}HGraph 1),

A &2 Sham FoM 2 M

o] AAL 3774+207mE BFE vHH Control ol
ME 2324+302m=E FHFEo] Sham o M &
g4 9= A g

(p<001) Z2E Jepfiith
A RS 2 TIH T2 FolME 47 27524609 B
2383+466m=E FHFHo|, Control T HI& & F
7t o, e AAHA @k 218U T3
#9 7% 3481+483m= F2E o] Control T H]
) 494 dE (p<001) Z71E Yehioh &9
A AT Z F TIH T2 2lAMe A73E29 2 4
f A7o] Sham ol ¥l oA AT (p<001 =
£ p<005) A7t ARHYT, T3 ZAAE 2 A
£¢ #A740] Sham Fo| W8] A 7tATo] #ET
9o}, £ AAHA ¥ttt (Graph 1), .
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3 FHEL
HENE AIHA EL Sham M 2 HH
A74L 2925+184m3 JAF W Control 2

ME 933+156mE #FH O Sham Fo M5 #9

A 9E (p<001) #HAE Jepidd. 39 EdF

A3 Z9 TL, T2 ¥ T3 29ME 42 19594659,

2030+129 2 26511536m= FHAEH ], Control F

o Hls] {44 e (p<001) F7HE YERiTh

234 A2 2 F TIH T2 2AAE blE29 2

A+ F74ol Sham Fol vId FoA44 e (p<001

EE p<005) ZA7F ARHAY, T3 FolME 2

A9 F 7ol Sham o Hl&f thd Zaso] 3

HAL W, F94 AAHA B3R HGraph 1),

2.2 opi A7) g

Lo

ot

) B
HINAE AGEA G2 Sham FAA & oy
H7E 36714+5431mZ F2P ¥HA Control ZolA
= 4227+ 8204mE #EH 0] Sham o H[& F9
A e (p<0ol) Z4E et &8 24
A5 U Ty T2 B T3 2oME 7 24261+
4247, 2080843110 2 34327+7272mE TFFF o],
Control 79 M} F94 A& (p<001 E& p<
005) 718 Jehidch 83 A7 2 F T1#
T2 FoAME ¥E2Y & thd F7o] Sham 9]
HE #9940 E (<001 EE p<00s) Zavt &
AHAL, T3 ZAME 2 e FH7o| Sham #
o vl tha ZrAHY FAHYSY, FIAE 9F
HA 4% HGraph 2).

et

rh

1

2) AR

HIANAEE FdsA EL Sham FolM 2 th
9] F7 & 2354013006mE A2g ¥ Control 7
AL 9704+965mE FHFE o] Sham ol M]3
F94 AdE (p<001) ZHAE Jehdd ¥H E
2 A= £ T1 ¥ T3 FolME 247 162503986

% 23405+34.60m=E FEAE 0|, Control 7o H]&] &
A e (p<00l TE p<005) F7HE YA
= outgl T2 ZoMe 1121643962mE A E o
Control 2o} wWla] ot& F7bsidied, 42 ¢
AHA gtk BEAd A F F TIs T2 FoA
= AREF2Y 2 b F740] Sham Foll HlE £
A e (p<00l) Z27 dAHAL, T3 FAME
< thte] F 7o Sham o) wid) thd A= #
Zsoy, #9942 dASA E}*THGraph 2).

3) FAEL

HIFAAE AGEA ¥ Sham FoJA] & thdte]
73L& 18879+810m= HFE MR Contrd FofA
© 8472+1406mE FAE 0] Sham o H|& £
A Ae (p<001) ZAE Yl ¥ £83
A2 29 T1 2 T3 M= 742 1405244225 2
15514+ 463m2 #& 5 0], Control Tl Hlal F24
AE (p<001 F& p<005) 78 YeRiAE W
B, T2 ZAAME $553+1768m=E BEHo] Control
2o wg oA FrEeY, Y42 AFHA @
gtek BYH AF F F TIH T2 2oME F4E2
o] 2 i F7Ao] Sham Fo ¥l& FIA U= (o
<001 E¥E p<005) ZA7F AFERT, T3 FolA
& 2 thute] F7o| Sham Fof HI3] tha ZA=o]
ZEHA o, FAL AHHA G%THGraph 2).

3.2 thi 2 Aol 42HE

1) HEZ

HINAL YA % Sham FoA & o
W 2 A49 FE 6060+9917 /fasciculata® #&
H " Control A E 1200+4477) fascioulat 2
&= o] Sham o Hlsl #94 A& (p<001)
Z4&E Jeplisld &9 28 AR 29U T1 ¥
T3 2N 27 3660+643 2 4880486471
/fasciculata® A& o], Contral 29 Hl&] $94
T (p<001) F7HE JEUAE ¥, T2 ZoAME
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174044047} /fasciculata® B2 0] Control ol ¥]
# oa FHEAY, #9442 AFHA g
B4 A3 2 F T1H T2 ML HIE2Y 2
ol 2 A9 47 Sham 2o w3 f44 A
Allp<001) FHAHYT, T3 ZAME 2 oy 2
A9 7} Sham 2l vl8] b FFaH] HEH
AL, #9942 AFAA FRTHGraph 3).

Xé ‘}xl %< Sham oA & thd
42,60+14.067) /fasciculata®  H&
h, tro i— N A= 820421770 /fasciculata B
#&= o] Sham o ¥l 94 UE(p<001) 7
3 =84 A5 29U TL ¥ T3
ZFANE Z7 18204192 2 30.60+9.0770
/fasciculata® #2H o] Control 2o ¥la] 24 9
=(p<001) 7t deidle W9, T2 FdMe
114042887} /fasciculata® B = 0] Control ol H]
& oda &7}31%104 Fogde QA=A gakch
43 A3 & F T T2 294 A43329
< il 2 A9 47 Sham 2ol W& 94
YA (p<001) FASRL, T3 FAME 2 chih
2 AR 7t Sham Fo H3) tha ZaHe #
FEHAY, FAL AHHRA ¥ HGraph 3).

3 FHE

rH

32 ¥ Sham FoAM 2 g
252046347 /fasciculata® ##EH
B Control M E 720+3197] fasciculata® &
Z5o] Sham Fol s} f44 UE(p<001) 7
& Yeigich 39 EFH A3 ZU TI 2 T3 &
ANME zhz}h 14004447 2 2080+6617H /fasciculata
2 #&Ho], Control Tl & 4 =(p<001
EE p<005) 37 YEMGE W, T2 FolAE
840 2417} /ffasciculata® & E o Control 79| ¥]3l
Ud F7HERoY, AL ARHA gk Y
A AT F F TIH T2 FAME eI 2 9
sl 2 M49 471 Sham Fo Hl& %4 A

3 89 thene 3429 AL 4%

(p<00l T& p<005) ZAHAUTY, T3 FAME 2
g 2 AR89 47t Sham Fell Hls} ohd Za
o] #AHGOY, F94L dAHA &Ur
{Graph 3).

M gesroorenivs

Graph 1. Changes of diameter(ym) of myofiber in
M. gastrocnemius, M. tibialis cranialis and M, tibialis
caudalis after sciatic nerve neurectomy {meantS. D.)

Diameters were calculated by automated image
analyzer (analysis image processing: Soft Image
System, Germany)

* p<001 compared to that of Sham group by

M-W test
** 5<005 compared to that of Sham group by
M-W test
# p<001 compared to that of Control group by
M-W test
£ # p<005 compared to that of Control group by
M-W test

:S”;t%w

Mt cadis

M gestrrens M ttidis cerichs
Graph 2. Changes of diameter(um) of myofasciculata
in M. gastrocnemius, M. tibialis cranialis and M. tibialis
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caudalis after sciatic nerve neurectomy (mean+S. D.)
Diameters were calculated by automated image
analyzer {analysis image processing: Soft Image
System, Germany) ‘
* p<001 compared to that of Sham group by
M-W test
** p<005 compared to that of Sham group by
M-W test .
# p<001 compared to that of Control group by
M-W test
# # p<005 compared to that of Control group by
M-W test

M, gastrocnemius M tibialis cranidis M titialis caudalis
Graph 3. Changes of number of myofiber in the
myofasciculata of M. gastrocnemius, M. tibialis
cranialis and M. tibialis caudalis after sciatic nerve
neurectomy(mean+$S. D. number/fasciculata)

Numbers were calculated by automated image
analyzer{analysis image processing: Soft Image
System, Germany)
* p<001 compared to that of Sham group by
M-W test
** p<005 compared to that of Sham group by
M-W test
# p<001 compared to that of Control group by
M-W test
# # p<005 compared to that of Control group by
M-W test

Nz #

272 (skeletal muscle) 2 AHgE HA T {7
NFE FANL Y& FLE 7|2 HFHL I
o, Z2F¥HoE ZYHFEE FAHE 2 AR
(myofiber, muscle fiber) ¥ o]EZ A" 2%
uH(24& nusde fasciculata) 2 FAH A itk 2+
9 2 AREY AIERH 2§ tE Alo]FTE
a3 A4¢ F4d 2xFLE AYA A9
(Ross 5, 1989). B84 9% Al %A 2dde
23282 Walol ohal, Narici® Cerreteli(1998) = &
£4 9% A AT 28 S L AR 49 F4
7} 2P 9T APL FAY BEA 9F A U9
g 289 2 AR 93 F FAY Zat 29
g5, 2 A4 Al 3 AR2F # 3ol &
Ak v gol FhEY, 2 ARY #3 ¥ o
o2 2359 UtHMusacchia 5, 1988). E&
Takarada $(2000)& AZAZG 3 {FLHE &
£ z78y Y= g4 A o3 o5
23907 gz, MAR Yot Be FEILE
o8 fure HAAZ(cremaster muscle)] HF Al
z3gH[og T AF9Y Aol A FiHY
(Tanyel 5, 2000), Cruz-Martinez9} Arpa(1999)= Al
ZAAG F Agdo|F2dAN 2 4f9 Ax &E7L
A8 7add, ol olF xYHE 2 A5 #
o] Aok gk olsk ¥A, Tyml F(1999)2
tetrodotoxing FHZA A A st FLEAY E4A
F& A o] B9 AufE = ARAIAME A
§ 2 A% 379 A 2 AFRFY F4o] #F
i, o] RYBT S REo) ARFAE T ¥
ZolME ¥ o2 dsyt FFHA G Y
3, Ibebunjo$t Martyn(1999)2 FEHEE IZNT
Z Hod AQI2Y B A A EAG 2 A
 $1%0] 2\, acetylcholine receptors ¥ 3
A gEgi sgon, 44 ASA g 2%
el 7+ (interstitial flud)o] A3 F7iEoe
By 9A A #ch(Kandarian F, 1991). ¥

- 222 -



Teffen $(1990)2 B84 2 9= A} A
& BN o A3 fiEddgz 6}%1"“1

A4 ENAAT) 437 A 29 FHI vAE 9%
294 43¢ bk AuT Y BE RS
o) 2L 2% WIE 4E & e 1:1 EEE)

Neakagawa $(1990)& A4 o8 fug &

A AFA detd 289 {9 F9 JAH9 7‘*
BT Sk Jozsa $(1988)2 immobilizationA] 7
rate] vlE @ dupd 28N APz FA4
o] #AF=HY o|E immobilization 35 o} FEHT}
I FYY, E7CAL oy &2 2 AA
o] fZFo| fAISHA fsy, &
AHI, AAZZ) HE
o ¢8A %q(l\/ﬁzutam 1981). Jaffe $(1978)
< FEE AN AL AASEY & A AA
7t 9589y EJ_SM, UukH o 2 MAEG £
02 Ao o3 BN A 2 AR 953
olZ AF AHF Alo|F7H] A B ARxAY F
Aol dojupes Aoz ¥gA Uk & dFedME
olAe BIE(Jaffe 5, 1978; Mizutani, 1981; Jozsa
%, 1988: Musacchiz ¥, 1988, Nakagawa ¥, 1990;
Teffen 5, 1990; Kandarian £, 1991; Naricis}
Cerretelli, 1998; Cruz-Martinez$ Arpa, 1999;
Ibebunjot Martyn, 1999; Tyml ¥, 1999; Takarada
L 2000; Tanyel 5, 2000} fAMSHA #2344 o
4F 3o BAY T AR A% Aed 2 o
AR #A 2 2 ':»:1%91 & ou i 8 At
AFHAYL, 019 A Ad APz FA o] H
B2 AZ43Z 2 FAIZAA fARH #2HA
o ol @ %9 2FeY Hals F2F AT
s 1 st 2AdE Aog #FHUY 53
ol A A FHo EIYH AFE 71 2o o
A7t Hold Ao FAHYOY, FF #E F9
2 Fol -‘%’-4 L.Q.E #FHAY oA
17 Ag F AF A 2 wspyt 2dEy,
AR B4A 2 95E delE s
®ol Aoz A, wed #FA74 Ad F
289 2Hgy wate st o 28 WA
Tt 71Fo] 2 AR AAHY, ol A A F9
o 274 o] BE FA FHY Foly HE

\..
gl 340l 2
20§ 4% 98 2

j =3

D gL ol

e >

o]
A

Qo gl 2 4 glE 7“°§ ?ltﬂiﬁﬁ’lﬁ'ﬂ.

g BP9 AF FA Y F28 W tHol
g F g Aoz AZHES
V.2 &

ddY vhs-29] HEA HIAA Ade oF {2
HE 27429 WAl mAe £33 AF(HA)
o) aA4E sy fstd, AREDE F zs%ﬂ 53
G4 232 718 3 B, AHEIT R FAE
o) 23y WslE ol A4 Z&d UE & 'S
9 2 o AA9 W, & ot Wl EAse
2 AR £AsE BEHAT. B AgANE
83 4302 v E ol4atglon, 49 &

1) Sham % #(Sham), 2) AZAY ¥ &3 x}
2& 7R ¥L HZF(Control), 3) ARZEG F

72 A4 FHd 284 AFE g F(TD, 4
AREG ¥ *o}a} By 223 AFE 7
(T2), 2 5) AZAG ¥ oidd 2 2 F9o £

H A3e 7h #¢ 5o R PEAE, & A
S92 e A 2 $£F wWile AFFEs
Z3] (automated image analyzer)& °©l-&3te ¥4
Az e 2 AFE AU
1LEE AAZ2 2 34329 2 AR
o] Control FolA A3 ZAHAUH
2 MBZ AAZZ 2 IAIFZY & o AA
o] Control ZolA A3 ZHAHAT
38182 AZAETZ 2 FAIIONM T hE

Vo=

A7

2 A% $E Contrd P4 FA8 g
B, g8 2AF FM I HA AR §9
A A AR A
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