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<Abstract>

The purpose of this study was to know the effect of aquatic-exercise on muscle atrophy
which induced by steroid injection. The forty-eight Sparague-Dawley adult male rats were
assigned to the 4 groups; Groupl (distilled water injection), GroupIl (steroid injection),
Grouplll (distilled water injection with aquatic exercise), GrouplV (steroid injection with
aquatic exercise). We observed their body weight, muscle relative weight, myofibrillar

protein content.

The results of this study were as follows;

1. Body weight was decreased rapidly on steroid injection groups in comparison with distilled
water injection groups after 2 weeks (p<0.01), but that was almost recovered as before test on
steroid injection group with aquatic exercise.

2. The relative weight of gastrocnemius muscles was decreased on steroid injection groups in
comparison with distilled water injection groups. however, Decrease of it on steroid injection
group with aquatic exercise for steroid injection group was fallen. There was very significant
difference after 4 weeks (p<0.01).

3. Myofibrillar protein content of gastrocnemius muscles was decreased on steroid injection
groups in comparison with distilled water injection groups. however, Decrease of it on steroid
injection group with aquatic exercise for steroid injection group was fallen. There was. significant



difference after 4 weeks (p<0.05).
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Az G AS P
W37 vEbd o (Full & 1970) ?J"”—‘] L= ﬂ ol } A gl
Abg8tA] BEale farEle 44 93 (disuse atrophy ) o] 7} Eatm, T
FAZ AR FAHAY Adtso] FEEHE WA 9% (denervated atrophy)o©]
el (Japer 5, 1988; Fitt 5, 1989). & =& 57—3,%«] ey Wt A FAHAZ 7%
& AFAT7] dEA BE AT ddel HJAW (Herbert 5, 1988; Graham &, 1989;
Pierotti 5, 1990). 3429 T84 $FolA 259 Hae ddld g9 #Hae dazd &
o] T2 doldth (Goldspink &, 1977). AWolup &gd o LY 2AZ AF9 A
719 AxRE K A E FaFH T o3 AAHMW (Booth, 1981; Both$}
Gollnick, 1982; Finol %, 1983), ol&l ¢ W3le 53] & FEHId Bo| H3& A (B T,
1992).

Z A%& zHRol=g OF F9
Vandenburgh, 1992). 2HZ]E2& 2
A, A3t F-Hat A - F F4,
F dom, Ag#FF 7|13, FHE F A

ke ot X o

m&

o g E F¢dct (Moore 5, 1989; Chromiak <}
F Fostd gGud, A% AY, SuETF, AEY
HZE, Na-AF, 3, 28¢ 59 2L 88
F,AEE 2HZolE FTFHA st AAHT (o]
$TF %, 1993). =%, ~HZo=E FAFYZAA FAH AZHAY, g3 FEEHY
ded e g uuiFe Adstd s@stirt s&Ad &3 A @t (Isselbacher 5
1994). @A, 2HZo|EE & ZFA 9 XEF &8&& 3 FHE YA &
EAANPozZN, dF3E YAld #os, Gl A A} F myofibrillar proteinase®
% 7FA1A Branched Chain Amino acid (BCA)7F @A # AEsA] X3xsd od9d &
wasle 2 958 7FA L} (Millward 5, 1976; Rannels ¢ Jefferson, 1980; <t A5 ¢ F
3 o, 1997). < A5 53, 38 dqEFAA /1Y Bol vdeyted, dAHEES 10470
Folste] qEAFZY O3 AFe < FFo) #HA3A2™ (Seene F, 1982), 4 A4
ZE7] BAE dFor 2HEROZE 618 B Xe §£FoR FAG A= iiﬂ
JEALF 22 ZHo] A3 % _/}:3}31‘3} (Carrieri, 1986; Dercramer %, 1994). 2H Zol=
ool o RAFoz T JFRT ofYE =& HAZF 2 HAH H ZF 27 FA Fol ‘)r

o ¢ 9t} (Booth, 1977; Booth, 1982; Lindboe 9} Platou, 1984), Shapiro ¢ Simmons
(1992)= “L7]7}°ﬂ A% g 2HRo=E Tyt 232 AHY FAE FLAIIE Ao
Bustdoh Eg, AHZo=E 3 a7 U %}7] Fo2 Q% 2 7l A A
5 +55d %@.% (A7l AAF A &< & 4 Avt (Mandel, 1982). 2H 2] =9
Fo2 A% 59 HFL1F AFEd O3 AfodAd o %ol F+25H™ (Hickson ¥,
1981), EHQ 2HZolE FH F 3 YAavEEe] Fodes 2 AHe oy Bfas
dE5E F7HA7IH, o=@ Wee 53] 138 Af R 0¥ AfdA o %o #f2dn
(Seen &, 1982).

gz FEAH 2 %9 AYS A B FEAI I HJAAE 4F B AEA
AN BHZL g of st vl AHELEFES HAAEor g0 (AAY F, 2002). #AH
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T T/HE AN E FoEZE FIAANLEH 5AAEEE) oy, THYLEE 2
o A-g Aol Wghy woll Role #AL F449 o] 250 5 wd dojues A
2 59 ¢ Feoltt (Davies, 1985). A3 1A g F&A = AF5S 27] dAAA
@A 771 A&l TEHAEE (Preatice, 1990), 417 Z A 71 A= (Spencer, 1984) §& A &317]
E g mgA 2HZolE FAR A% 2 AFS A2 18 AfxRdg £20 013 AF
X o Bo] FEM oF AAAINAY IEAII A3 HEHE GFdF FHAA o
& AF7F B3 Ha o) (Falduto 5, 1990). ol8l@ 2HZ o= i & &5 & B@EANL
A Z2H RO EE FY3te X ATYH FS e Ao & A5 S MFsE wgem 5
7b gl FHHEAY (Hickson &, 1981). ATE &£53 35L& #d9 5353 7159
Had e #d7) 5 AR AFHEs A% AHES Y 5 YA, 2HY T L E
A5E F2AA GAALEEFES FAAZE & AT (FHAL, 1989). B Bz} Ay 9%
< A e EAAHQ wAY. FFARE ALY o HFY, ¥Y, ¥1E, B9 5EH E
4 52 vf T FAGLY aQEoY (HHE 5, 2000). FFANE 7, S € &
E T 9% AF5ez A4 Fol FUHEA, R i AFHEIY A= #AELE,
5ol A" AedA EFol shsdtrh. =3 A9 FH mE A HAsA 24
T Ut WA ZHRol= Fod g% 2 9F E ARE ustn IBAI 7 9T B
A5 Aoz #FARN W aXHL F Arh

zHzolsE 4o 934 Aot A7tEe AR Fo FUAAA ALHE Bl
U g7iztel AN 2H =g Refslol @ A T RAEEo 28™ & A 5
32 A% % 2 AR 29 AsE AHLR UdFW 2TAA BAE BE ¥ & 9

2
ooy 2HEZOE oo 9% & 945 Fdo AA4AHS A Q¥ekA Eem A
ZHZOE Xa7t APEd o2 AF® T HFo] 433 AFPHo 3E7|zte] AR
Ha, &, #d T dg oA EAE F2AE F£ = o gIdA, B dF A E Rat
& FRF FAL, 2HZo=E FAF, THF T R £FEET, U= Fo 2 FF
EETOE TESI 4T AF, B2 Ao FA, 2947 dd FFo wss g2
st $FLF0 AEHZOE H2 T HZ PAE gRE FolruA FAT

I. Als @ 9y
1. 28 A=
) AYFE

Aol AHEE FELS AFol 291+20g9] Sprague Dawleyl Rat (HaFEAFSAL, i)
ot AP FE 4BulgE FAYE HALsld AT 1 (FFF F93), 4 O (2H 20
E R, A48T I (FFF F9 € 35 D), 487 NV (2HRZE Fo 2 £Z2
TTILE FEIAY. 4 4T APVt g 2F AEEH 4F APFeE Yy
T3 1201l wiASAY. RE AIFL FYE FAHNA 24407 Y E (circadian rhythm)
< A 12/ F12 Hds AAFFGY. 2PN 5 A 2EE 25:1T, F5 62:3%
T dASA FAdAeH, BEH LHARE AFEFA HAFA HA.



2) At 2 717

2HZO)EE FAE AF 1 dAWEE (FHAL, d7)S AHESAT 2 AR ¢
A8 98] PAS solution (No. 1579-2, Japan)& Al&slg o ddld HFgor EFFELHOZ
A g4 €29 (Sigma, P5304, USA)S AL-&3F ..

oA ARG Hsk] 9 AP 2ASS A4 A4EAE7] (Sakura, 4640B, Japan)

E AEE9 24, FY 2 AFRAL 4ATEG AAsG e, A E59 AFE Y3t
o ¥y Euﬂ’ﬁlﬁ (Sakura, Japan)E& AM-&3dth dA4e Hadt v HAELE FH3r] Hs
o BAA wmlA WAz (Sakura, 2040, Japan)® 3~5 m FAZ ZAFHFL FHe 49, o4
2 AFRAM S 93 spectrophotometer (Beckman, model 25, USA)S AFE3} g},

2. %E 59 B 5 ¥

A Zo|E Fof E Fo g FFEET dAMMEES 3 mgkg $FLE ]
4 13Y 793 AF EX 2§ FAGAY. FHT FATLH FHRT FA R FFLET
& YAEES FAE 8FeR 1Y 134 74 BS FRTE £V 259 FASAG

FEEEE f%d 2xxde ¥ &FE (100x45x70ecm)E AHE AT & E£EE
32+2TE FAFHFLH, dll 2EE 25£t1C, §% 62:3%E FAFAG. 52 49 A
Z4% AF 5% AP FA F ZdS mE AN FHAsH FE F LH
A 13 2088 F9 338 dAdA e, FAMNTL BF 58Y AT

3.4AF 53 2 v E2 Ad FA 534

AgE o3t AE A, 4d T 25 &, HAE T 4Fd AF S FANAJY. BF &4
o2 AN F AF 45}1‘1401]"1 H] & At A AEd42 AFAA AWzd TG
AA AL AFIHA AAT F FAE FASAYG. AAY viEZed 2 FA (wet
weight)& PlAl AAA LA SHRAY. AR v E2Y 2e FAE #A AARAAEAA
ZAEI. =% 2 dYFEe & A4S xF338 7 %o =% FA (muscle weight) /
A% (body weight) THLZ HFo ozt 2 FA H¥HE F3lo Ad2 FAZ FAo
(Herbison %5, 1974; Kobayashi &, 1997).

N
L

mlo

4. 224w 993 3F A

WE B@d 0B 28 FA A2x: ¢ F, borate-KCL buffer 9 (0.1 M KCL 50 m¢+25
mM DTT (DL-dithiothreitol) 10 ul& L“’_TL vortevmixer® w35t A SFAFHG, o] A
& (homogenate)& 3200 rpm, 4 T AH 2 1583 A4 2 F 434E& ¥ g pellet
9k Tris-Cl 1.576 g ¥ 0.1 M KCL 200 m¢o] &% buffer 1 mé¢} 1 mM DTT 10 L& %
©] membrane-bound proteing A A3 At Al 158 A B F ASdE vEdn
MgClz 0.08132 g, 20 mM EGTA 1.6 mf, Tris-maleate 0.4744 g, 0.1 M KCL 198.4 mé ©] zé]‘
frel buffer 1 ®E Fo] vortex mixerZ & H& ¥ 1587 14 94 B3, AHES
o] &35t HFxE WYHoer 15683 2x d4dEY & F, ol pelletel 1 NaOH 0.5 mE ¥}
vortex mixer2 # 4& F dulzd AHF B Ao o] &t

Thuta AL gpectrophotometer (Beckman, model 25, USA)E ©| &34 Brilliant Blue



G-250 dye”’} ¥ ¥ Bio-Rad Proteinassay (Bio-Rad Laboratories, USA) 1 m{<} 10 pt2e] Al
252 100w] 3 A3 gdd EF3l Bradford assay HHo® A3t (Bradford, 1976).
A g3 457 (Sigma, P5304, USA)E XTEH2=E o] § 3] spectrophotometerol] A e}
94 FRE FA (/m)E ¢ o9 vHdd o dF 259 duA T (mg/g)e A

AF = FA (@) FFE 73 x AT (mg) = Z5FA 1 (g) : x (mg)

EAE fstd Z 29 43 A, 43 F 2579 4549 AT, Fd
7 2 ZEHAE F39th AT Wl dd FoA
4] (repeated measures analysis of variance)s AA]3}%2
sl HSLEE THA (paired t-test)2 AAdHch =3
Ad2 FA, 244 HF ‘%‘ﬂ."é ?:}‘“"14 Z+ EAANZY e zolE AFIT HskH
Mann-Whitney U test& AA At} TATH Fod+-FL p<0.052 AR

m. 2 =
1. Az ¥

Azl ¥es HEESH BAEA & A 4¥ezte ZAole FodA vEuA @kAw, F
QA 7179 Aol & fo A ‘45}‘;&‘4 (p<.001).

A8 A - F AFY ¥aEs T/HF FATH FTFF F9 £ FFEETLAN 248 F 45
7HA A8 A AFEY FAsA FAPEE FAE dEAD. 28U 2HRBOE RdF2
AE F 25 WY FYsA FAHE FAE Jeidan] <o, 28 F 4FAdE A
doz IEHA Ztt (p<00l). 2HRolE Fo B FF2E5F S AY F 259 KA
FrHEE FAE YEUA LT (<O, A48 F 4FoE AP F 25 v FofstA T
Hol A9 A A AFoz FEHITD (p<.05).

A A AFe 74 AP0 §A3 Fole QA Ad F 234N FHF BT
H 3] 2HRZolE FoFo] 1298%2 73 Bo) #Adgen, FHF Fo B TET
2.88%, ~2HZolE Fo & #%%%?2 469% ZAdAT. 2HIZONEE T AYUT
o] HlugAE 2HZoE o @ FFEF 2HEE Fo7d v 791% F71H
o A8 F 4FdE FFF FATN HEe 2HRZoE R o] 15.00% M ol A
How, THT Fo 2 FFLFTL 366%, 2HEOE Fo B FFLETL 425% %
A4 AP vadHe 2HZE Fo B F
HEol= Fodgd Hl& 10.31% ZF7Fs %tk (Table 1).
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Table 1. The change of weight each group.
(g)

Group Pre 2 week 4 week F-value(time)

| 290.83+21.07 297.5+20.43° 306.67+21.60°°
I 292.5+24.64 263.33+19.92° 266.67+19.66°

] 284.16%20.10 289.16+22.00 295.83+22.89° 10.51™
v 298.33+18.35 284.16+23.54° 294.17+23.11°
F-value(group) 1.51

All value are showed mean+SD

a.

: Denotes significant (p<.05) between corresponding pre
®. Denotes significant (p<.01) between corresponding pre

: Denotes significant (p<.001) between corresponding pre

: Denotes significant (p<.05) between corresponding 2week
: Denotes significant (p<.01) between corresponding 2week
I : distilled water injection group

O : steroid injection group

IO : distilled water injection with aquatic exercise group

\Y

. steroid injection with aquatic exercise group

gejz 29 WA FHE FAT wste AHZE FeTe AR BAT
$ZeFTE FANE 24 duHRoY, 2HBClE R 2 %

ZAe Wl FHF FATd v 2HR)E FAFEL
575% #astAi, /T 59 2 FF5& 4.40% —2—7}3}%1031 2HRoEE T3
AP HEA 2H RO Fo = 01%1011 vl &) 531%
A3HA F7H3 AT (p<.05). Y T 4F 9 A -‘%71194 Hele= S/ Fofddd gt &
HRolE EoFL 754% 8 742393, THF Fo % —?%—%%%% 50%2 =79
B, 2HZo=& T4 HAPTY vudA 2HEOE Fo P FFEFT] 2HREOE
Eo o v 7.13%2 §2 A =789 (p<.0l),(Table 2).
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Table 2. The change of relative weight.

(mg)
Group 2weeks 4weeks
I 7.17£0.65 7.42+0.81
i 6.78+0.80 6.90+0.35°
m 750£1.23° 777158
v 7.16+0.84™ 7.43£0.58"

All value are showed MeantSD

% Denotes significant (p<.05) between corresponding group I
®. Denotes significant (p<.01) between corresponding group I
. Denotes significant (p<.05) between corresponding group I
4 Denotes significant (p<.01) between corresponding group I
distilled water injection group.

steroid injection group.

distilled water injection with aquatic exercise group.

<= B =~

steroid injection with aquatic exercise group.

Zhebslou Fod e fdd. 49
z oH, 75 F9
B FFEETE 1035% fFrestA Sttt (p<0l). 2HZOEE F e vl
A ZHRZoE Fo 3 FFLFTO 2HZOE FATd HFgd KA FrA
(p<.05), (Table 3).



Table 3. The change of Myofibrillar Protein content.

(mg)/g
Group 2weeks 4weeks
I 155.05%1.00 157.00£1.72
I 141.57+3.50° 142.63+3.03"
m 167.10+2.80° 175.12+6.04°
v 144.25+1.84° 147.32+2.38*"

All value are showed Mean+SD

2 Denotes significant (p<.01) between corresponding group [
b Denotes significant (p<.05) between corresponding group II
. distilled water injection group.

. steroid injection group.

. distilled water injection with aquatic exercise group.

2 E = -

steroid injection with aquatic exercise group.
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e FAE YA}, ojyd A= Czerw1nsk1 5 (1987 = #

2 2HREE Foste Agd 2HEZoE FE7 A58

A AF Za2E 2 ¢ dvdn FHew, Tice?t Engle (1966)% ZEES 1593t

A% FEAAM AFo] ¥AFPoez AHAYGT Bus ). Hickson 5 (1990)& XH Zo]

Rozw BIustg o Almon ¥ Dubis

EE Ao FFL 3 AR oAt AP F 4Fde FF
=z =

M 4m 2 & & £
o ¢
ﬁ

o
s
o

ol
>
L
1%
o
&

(1990) ZH=ZEol=

& B ¥l 2HZOE FoOF9 AF #Hie AFHALY, AHREOE Fo B F
FTEETE AY A AFer AY E}AY. 2HRE Fo E FFLEFTLO LHZRO
= B Hao Y & 4%‘—011»\1 AFol A7 Aol ZHINA HA AL 2HEO=E
Foste AN G FAE FAT o] T A&EAH0Z HAAF FFLF) AFTH 42
o FAY ZAE AAANIIL IES FXEAUY) oz Az

E AFoa uBEze JUREAYg & AFL 2HBo|=E FoFo] FFHF FAFEd v
o 2 o T AAS FAaHo = 9Zo wzA VYUY, TAZL &]%*401

AX Fx} 71AH BA, AUA dALE BEA HEAA &goly A o &F H
FEste A59 27 A=EE 25 steAE Z“%TO}A

Nn
24" E Aoz B1dgrt (Booth ¢ Holloszy, 1977, Both



= T
o] ®li 7—‘4 =i, A& —‘]J 5o 28 A9 £ JdeoH, dUAE FE A QiE wkE
o o&ste 13 Afdes AY %f&% FA A, FEH5E wav HA AZA7] dE
o A&HA EFE ¥ AQ F oy, duAE Ak HQ Ye HIFFLLERH F
Foe 08 Afd F2 42¢ 2400 2 ofe 138 AFEYd I3 AR7 &HE=2
oz ZFAol o wer] o)t (Walsh 5, 1971; Gardiner ¢ Edgerton, 1979; Seene
Viru, 1982). Hickson % (1986)& ¥

< HZol= Rz A% 2 AFL 13 AfFEd O3
Afelr o o] fEe Aoz Budlgdon, o3 2HEJ=ERZ {2
B AHfo F2 HATE Seene I Viru (1982)8] A7 A et F3dn

B A7dA 24372 ¢ AU FAY HEgR 2HRNEE FoAg APLT
A 2HROE Fo H ‘F%v:%:"‘o] A2HZOE FoFd Hae AY F 2FA
357 Azstd Ag F 4FMEe F £ FdS FA ZAelzk AASA Fhstd
F¢F0] 2HEOE o2 A3 & FAY #AE HAZHAIE AR YEE Y. Falduto
5 (1992)& %50 2HZo=Z AFd 2 AF9 A EHAHQ olfE AHEIIE=EE F
]l Hf‘é Aol A gzl

i, ©
lJ
(o]
i
o
=

L

(o

2

ZFoERANA WEJA
¥

% o+ Hickson JJr Davis (1981) B i 9t= o X| g},
LAF duld o WHEle THS Fo 2o HlEY 2HRoE FATH &
o R FFEEFAN ZA2HUY. AHZO|EE FA ALY HuZ HY
F 25 A AR 4R dF Wile 2HRO = Fo ¥ FFLFLO LHEONE F
o
T
o
H

=

‘2?{} ZF7hs9 o9 f9gAdLe fided, 439 4T e 2EHZE T
3 culd B Zgo] A3ty
Falduto 5§ (1992)2 ZXHZ
AE g de] &R A
LA dNd dFSE fFostA

2 9% 3} myosin heavy chain

A 7R, ol AL FFEF
K Z%Z-:% 91X1]o 9&%

ru :"‘ =) “{°"
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e 2 2 AR &8 ARd we wgEH, 1 4
Y4 23 AxE Yl E Ao 2, o]t glycogend TATNZ 7]
F3] W FsA Udetvs ZHE 9@t Conlee 5 (1978)2 U A
g & 52 A Hd @5 E gAtd A duA T st o]l A
A H9, 59 #Zx9 Wgd me 2 Ko7t Y$E HusA. 2H2F YA o
A ow Aotz ATPY w8 o2 UeoJyi= phosphagent 2
E duR dateg ER, FAAAZ giAEAQ RAAAY B4E FIY
?——1011’}’“ °ﬂ‘4?‘] A& oy 28 Yol FAA AL FLE EHAA A&t B
o7 3~58 T 5L & o FA3HY, R dAile BAERZ Aol 2K o =
A=A Aok AR, KL Aoz ZKolv do JAF e duAder AS
EES & o 01%51‘“ quxz ZAel 7 glo] & ALV HY Wi 53], F

A Af7E AEE e 2§ g48AY e B er 201 Y
=59 Zdtet #A7 %% A 2 FAAFN] Yt B9 FEHE o] &stod FH
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N el A wAe 154, 29, ATEe N9 Ut £3 %0 BIHD A £F

$EL AFHENI HAasEH7] dE oFAHVINFH FFo dv HFHANE 5] JIE

o, FTEF5E AFEY 2~-3F FHY ZHol FUHI AFEA 10~12F¢ o=

5% AL 28o] F/HE RLoR Bi FHIJow, FF#AL, ATE Zs dd4dE F7
|

!
of R7HAQ EHE v ALFZ AL AT (AFY, 1994; olulet, 1996). T+FAA F
AEEH] THAAETS AAS A 2ol AY Ad vt FHAALTFOl 38%, FAALE
o] 16% FTZAAIHoH, #He FALE ALK ol FLFo] 28 7o axFolg
39 th (Danneskiold 5, 1987).

£ A7E Bl AEG HoE A QOUAE AU AFLFL AT 5 At BA
2 AR 4%9Fo] AHZolE Relz 438 2 959 H¥o HAE 1%E FISFLA
st oldel FHA AHBO|EE FAF Ratdl 4% FHASE H4¥ +FLEFO
AZ, FA 2 % SAYS SRAFF F2E H2ANA T A5 Ad AT 3
g 2%t 2t Aokt Ae ¢ 5 A

JE ¥o] B $3LFTOE Yy A A, 294F B92 g3 W5
g Basd e ge AnE A4

1. A% WBE FR5 RIS Wae] 2HzolE FAFEL 4Y F 254 F43
gade 2AF HBRAOY (<D, ZHECE Fol R £FLFTE AY F 4FE
A9 49 A AFoz HEANY

2. 42 FAY MBE FRF TS Ml AHBoE FATE0 FaHE 48
Jehigloy, 2HRlE o B £3LFFL AU FolFo] nad FijE T
Ba7t AR} AW F 4FAAE S F9F FolF GEAATG (p<OD),

o} (p<0.05).

AnEd
2% AzPaD A7) B54 FAUL 4% £F ¢F T2l Frig: BIY @
el B2, AEA A4 D a9 A wAE G Aeddm BAEg =8 1994



2eE, #AYG, Lambeck J: FriElA #H G F£5Xa. AEIAFAETI A, 12(3);
407-414, 2000.

HAd T ZYFe, AR5 A 53:63p, 2002.

0

B, Aol AF oA F 2HEZoE Fo2 A% 2¥ R dAALET W H3T
3 =83, 11(2); 191-204, 1997.

olmlgl; 2HAE £F TEaY
2 &e Aol viAE 9. T
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U 23N B4 AT 240 e JPH 1B, oISl ftm AN =8
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Fe ATY T 9= <3 1 28 T ¥ (oxidative copacity)el ®|
Xz o8tE A, 10(2) 151-162, 1992.

Hgel, & 9% LA AFY 5o A9 9F FdE 29 AF YA F 98 I F
2 2 Af @iy vAe g8 g 715388 A, 27(2); 96-108, 1995.
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