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<Abstract>

The purpose of this study was to determine whether respiratory physical therapy might increase the
pulmonary function of the patients with stroke or not. Twenty patients with stroke were randomly assigned to
experimental and control group. During four weeks, both groups participated in the conventional physical
therapy and only the experimental group added in a program of respiratory physical therapy. Respiratory
physical therapy consisted of chest mobilization, resistive ventilatory muscle training used the method of PNF
technique and relaxed diaphragm breathing. Baseline and post-test measurements were made of vital capacity.
inspiratory capacity, expiratory reserve volume, forced vital capacity, forced expiratory volume at one second,
FEV I/FVC(%) and maximal voluntary ventilation.

Ater four weeks, the experimental group showed the significant improvement in VC(p<.05), FVC(p<.05),
FEV1(p<.05) and MVV(p<.05). However, the control group showed no significant diffcrence. As compared
th the relationship of dependent variables between the experimental group and control group, experimental
group showed the significant difference in VC(p<.0l), FEV1(p<.05) and MVV(p<.05). These findings
suggest that respiratory physical therapy can be used to improve pulmonary function in stroke patients. Also,
respiratory physical therapy should be performed for at least four weeks and be followed by the continuous
respiralory exercise programs.
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HE5 2 Je A Q99 3o 498 AAda
slen] A7AA ool 714 &g YAojrle k(oY
. 1994 FPF 9. 1991). AdiAlsls} wedsta 4
Age] o) Mgt wlal YUY Ade] FrhapuiA
Hopd] @27t Z71slm 21en), Freburger(1999)&
vxe) 734 Azt 550,000% 2] HEFZ8A7) G 8
o] % ¢f 75%7t BE 8] Iy Aol g 71 A "ok
sttt HE&EFUAE A5l 9% L A,
Y7150, 44 43 % Yo g B4, PNl
B, A3 P35 oY olad Pz g
%(Bernett®], 1992: Laidler, 1994: Shaw. 1987).
ol 3 AM7)s Bele HEF B UM Y34
o 714 E8% 43 3}olv| Skinner(1993)¢ 3
a@¢ A7lse 4322 @49 %%y $9Y& W78
I, Age] I, A% 9 P=F Wl 5
712 4& £ A3 Y.

Sagarg(1996)2 3471 H&3F VA 3 16.4%7}
FHRAMI e o]4& vehdda $gieni, Hudgel
+(1993), Isselbacher$(1997)& HguiAsis) tjg
e o] gl @, F2 YA HEF(cerebral
vascular ischemic strokes) @&l UYehle ag
e A A 2 R W ALd ¥ AN B f
ol AR Yojuke TP MA-2%2A(Cheyne-
Stokes) Z&o] dojciz sifln, RRL 59 Aoz
MA-282 583} V<Y 44 +9 22§
(obstructive sleep apnea)°] Ydoidriz #%c}. o
3L RY B2 £ 334 AP} 28
BolM TH71%30 53] AR $130} sl
A& 2242 AMdoln] Peid $(1998) YYuia] 3
FEF ARARNS A S HESC AT V)% P
o] 9]} sigict.

azv &S] A21% Poiel 9 &y 1,
471 B2, 3871t Mo, ol PPZE o
2 712 899] & Ao 2 AlE¥Y. Barnett¥
(1992)& HAgeh2] AHZ A vP4HQA B Ho)
vednn g 2 714 49 Ay A}
£l (aspiration), ¥ (fever), 487 (hypoventilation)
T 43 944 89 g AP o2 s, §
7)o} A= FAAN SHFARY 5L TP 3
21" Z& (apneustic breathing)& 7} A i)

gate] wrlo] Jehinl 4 4 oFE 34 "oin
BTt £ AT Hatde YL YA 3E5F
9 F71A 9 S99y, =2a o 55 ¥EAY
(gasping), & Fo] Yehdtn sl on g&e] 9}
% A% 34& A% & (automatic respiration) ¥
AE 7iAedn &Y. =@ Di%t Rosa(1998)& A
FUEY B 10%71 350407 =4 B3 o
¥ A% e WsE doH AN sRZS do
Ada s F47101% A7 YR H7%
ol Q<10 e A (1997 F47 HE3¢
e FUA4 APold ARE A Rilo] WP 3
#7) AL HEF F APUUAY 20~40%8 AtA| 8t
o, 23 71 FUUA =D A B YAZF(deep
vein thrombosis)3 o]o] W HHnFe) Fhd &
At Y. =Y ugA $(1998)e FVA +
A8l BAEL AFEH7)9} 7|@4tdo] Bag 39
7t 3% sled o] 4Ue dAdQ HAY, 7=y §y
9 BAoM 7S o}F BE FEES M
o8 fusle F3 2F(drive)? A9 ARqx
W, URAAEE, APSHRRY B4, 2 2 9
2ol Aol 71Usle /28 48 Ee oy B
2] WA 71 e 28] fgEde sigd. A3,
VA E(1997)& F471dl & F Y& 3E 237
(immobilization syndrome)o§s 232Ae] oz} @
A”BACIRE B8 TE7IANN ARZ FaAB
4 AR, g5 @] AL, W/BFY 244 @

3%, 7139 gzt vebdoha stict
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ol2{¢ filo g HEFUAE 475 oj4E B
oln] $34] A Mt} B ARy} AvjgEc} HE
5(1996)6 & HETZEA7 9 Alg Fe o A4
A 83 AUy} Aca W HEF JA
€ F A AT dAaTPe| 7MY B olya} Ae
A 2Ef 22 Q] 28Yo] g £x glon
2 HEF @A SulE 253E 3%k e )
+ $880 (%A1 E ¥,1994), Macko £(1997a;
1997b), Potempa 5(1995)& ¥ Z3 @) =3
=% (treadmill)- & Hd3}(submaximal) o2 4
B8 A3} Az 2RFPo| FolsiA Frdrin A
o olg HAMME e A7V HAL L $EREA
7t E 8314 g},

Ed=old AAA dzavjege 717 oz
ARFE ZAE D, TP AL 7o) Ao o



vzl ARFE A2AA AFEE F7AE + slokd
IHVIA BeNee @A FYH (breathing
pattern)& 2372, THEZHAYE D{AH T {3}
el Yol ¥ BT o], AxH Y Y| =2 F
2, 7184 343 e L i@ AA, §29] &
el 24, A7Y 371 58 A8 A Ach(EA
%, 1992: Bach. 1995: Kisner$t Collby, 1996:
Paytons, 1989). <&@ olf2 38714 BeNs8
23k g@xhe Wy T87) A B opet A2 s R
ZHAgo2 A 2 AN AYPoAE 87E,
a2y 2ol99%. SHEY 3 ANE, YAae
282}, 739 334, B8 AN NAY, AN ¢
A5 T &7 A EAE SO 9AES] #AV)15 A
@ dFE Agsojgort HEF o) el AAe
R A7 vzA AL Wolrh(HE-S 9, 1996). 4
2] Qe W)F Bl /M HEF @AA 3F
7|4 BelAae] H 42 o AUY PAEUNSE vadt
o 3,

€ AFe HEF g4 W7F Pl =i /Y
i, FH7MEYLEE. IRFE4 43S &Y
(PNF)& B¢ $#8AYEE, 9249 2425% o8
& 25714 BAARE $3o #)5s] B8 Pxd
didje} A3t} @l

I. 7o o Uy
1. ek

A7d3E 19999 1149 1946 20009 34 31¢
7A FYARYLA HEF A9 Yo JLe 84
F SAAEel shest W ojdd Hug A
Aol gin, §3te] WYolu} 539 A Fof T
dol glen, WolFe) 4% el ¢ Asd WA
3d 82 209 & WY Aot

2. d7YY

dEEE 48T 109, d2F 10922 A3
TE] AUTL 35l @ W, 3 58 4 47 9
A $FAE 30¥ % 38714 g 2@ 08T 4
Aldiglen], dizZ2e YA $EART 308E 4
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Algigich, @AEL YT H 2T 2F 49 A4 7
Z H7)%s AARR AAdisien, 4F fo oA 712
715 AR AA B

M71%% A 2F=F& Cardiorespiratory
Diagnotic System (1085 Series Plethysmograph,
MedGraphics Corporation, 350 Oak Grove
Parkway St. Paul, USA)& ol 83jad She ApMolA
AABY 2, A (vital capacity. VC)} §718%
(inspiratory capacity. IC). &£7] olu]4-3 (expiratory
reserve volume, ERV)& 483, Al x84 37
2 (maximal-effort expiratory spirogram) %43}
o ¥4 A *(forced vital capacity, FVC), 1&3t
x4 3718 (forced expiratory volume at one
second, FEV1)3} 127 =84 F7)30] A s
Zo] ¥ ¥)(FEV1/FVC)E 333 My 2 A
4 AZAY {78 YA, vXYe 2 HgAPEY
#%(maximal voluntary ventilation, MVV)-& 33
djo] 289 o], Fe 2/IH AY % A AP
o g Zfoldel dg JAAHE AAIB

3ENA ‘N Ee £¥-&F 7 (warm-up), #73
7)(overload), *82}7](cool down) ¥ o] A= 3%
v (Brannons. 1998: Skinner, 1993), £4]- &% 714l
€ & AN §471%2F 10¥(Bach, 1995:
Kisner$} Collby, 1996), 33171 dle wi2 =8 AA
R e AN TR AHS FAY(PNF)E
B8 4% A9EE 2 84% AYEES 474 1084
20%(Alders 1993)% AAIR, YA7)dje vz
& AMoA 713 olgtE AM<QU semi-Fowler s
position(Bach, 1995)& s} YA s FLF 108
(Kisner$} Collby, 1996)9} €22 3% 4084 45
3 AARe A T8 v e,

FAMd 3ol dig 413 Rele 49 A ¥4 viw
t AERE t-2% (paired t-test) & SRl AYF
% g2 vz SUEE t-H% (independent t-
test) & A3 AEH 2= SPSS 7.5 for Win&
o} 833t}

. o3 dn

1. BTCHARLS] Yulael B4

AN 2099 HEF & F 947 12%(60.0%).



A7} 83(40.0%)01t. AFEXE 43MAM 72 50¢l, 40, 70tholAH(Table 1).

Mol el 0|5 60th7} 89 (40.0%) 2.2 7174 wsta,

Table 1. Age and sex distribution

N Male(%) Female(%) Total(%)
years)

40~49 3(15.0) 5(25.0) 4( 20.0)

1( 5.0) 1( 5.00 4( 20.0)

2(10.0) 4(20.0) 6( 30.0)

8(40.0) 2( 10.0)

Total(%) 12(60.0) 8(40.0) 20(100.0)

7] A7R Y 713 8UAM 23,5742 HA 5.62(+
6.04)/M¥elglen, 48 A MFL 57.16(2
10.34)kg. 49 ¥ MFL 58.85(+10.62)kgolr}
(Table 2).

%3 #3 2E% Hob|(right hemiplegia)7}
11%(55.0%), 9% Hohvl(left hemiplegia)7t 99
(45.0%)019127, ¥&FF AAL HA A (infarct)o] 11
*4(55.0%), &% (hemorrhage)°l 99 (45.0%)°1
o PRAYL 58.95(18.64) Mol x, el AYst

Table 2. Demographic and medical characteristics of experimental and control subjects

Characteristic Experimental Control Total
Group Group
Sex N(%)
Male 7(35.0) 5(25.0) 12(60.0)
Female 3(15.0) 5(25.0) 8(40.0)
Type N{(%)
Rt. hemiplegia 6(30.0) 5(25.0) 11(55.0)
Lt. hemiplegia 4(20.0) 5(25.00 9(45.0)
Cause N(%)
Cerebral infarction 3(15.0) 8(40.0) 11(55.0)
hemorrhage 7(35.0) 2(10.0) 9(45.0)
Age (years)
Male 54.43(+ 7.18) 58.00(+ 7.24) 55.92(+ 7.12)
Female 61.33(£15.14) 64.80(x 5.07) 63.50(+ 9.13)
Total 56.50(+ 9.82) 61.40(+ 6.90) 58.95(+ 8.64)
Duration {months) 6.03(x 6.70) 5.22(+ 5.63) 5.62(+ 6.04)
Pre weight(kg) 56.81(+11.79) 57.50(+ 9.31) 57.16(1£10.34)
Post weight(kg) 58.70(+11.39) 59.00(+10.41) 58.85(+10.62)
M+SD
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2. H7|s dAlaA

1) AYIY 4 A3 ¥ 9 W59 W

AYae] 4y At 49 Fo| AYF(VC), 7143
(IC), &7]<{¥]8-H}(ERV), x84 AYF(FVC), 1%
3t =¥ F71F(FEV]), 123 =84 T7139] 9
44 e3Pl d@ v(FEVI/FVCO)S HAdd 3§
ZFMVV)e] #3818 233 3353 A4 Al of

@ u&2 Yepd A A§Rs =94 A9P, 123
4 5713, ALY ERPe] 4Y And 4¥
Fol Aoz Rt F7H= 20 (p(0.05), &1
ofv) g3 &7)ofu) e YA FvHE Hdov
AR fol@ AojF Helx Ysten], 123t 1
4 7139 By AP g vl= 49 F1 B4
Q9 HFANM o] Pojew FAH o2 Fejsia 4t
}(Table 3).

Table 3. The results of pulmonary function test on experimental group

Before Exercise After Exercise t p
VC (L) 2.33+ 0.79 2.63t 0.61
(% pred.) 71.30+16.45 84.00+14.32 2.856 .019*
IC (L) 1.82+ 0.62 2.05+ 0.65
(% pred.) 77.70+19.44 90.901+25.34 2.217 .054
ERV (L) 0.51+ 0.27 0.59+ 0.29
(% pred.) 54.401+20.00 70.70x41.51 1.057 318
FVC (L) 2.23+ 0.59 2.62+ 0.61
(% pred.) 78.701£17.75 92.80118.07 2.624 .028°
FEV1(L) 1.99+ 0.55 2.33+ 0.58
(% pred.) 84.70+15.49 100.70+19.32 2.920 .017*
FEVI/FVC 108.3719.04 108.89+6.52 0.157 879
(% pred.) ’ ) ) ’ ’ '
MVV (L/min) 56.20119.70 68.30+22.58
(% pred.) 54.30+12.02 68.00+17.69 3.209 .011°
M1xSD ERV : expiratory reserve volume
% pred.: percentage of predicted value FVC : forced vital capacity
*: p{0.05 FEV1: forced expiratory volume at one second

VC : vital capacity
IC : inspiratory capacity

2) Q=79 44 A3 ¥ 7159 Wz
zZAME 48 ¥ ALY, 71483, 3]

o] §Ho] 4§ A Fasglon] By AEF,
123 =84 5713, Aoy sEFE UY 3
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MVV : maximal voluntary ventilation

71 o =S $A2 o2 Rl @it 123
x84 3719 ¥y APl A vie 4¥ 3]
A9 BRAN o spAdAod AN Koat
2] %¥%cH(Table 4).



Table 4. The results of pulmonary function test on control group

Before Exercise After Exercise t p

VvC (L) 242+ 0.56 2.30x 0.79

(% pred.) 87.50+17.61 81.00+16.70 -1.556 .154
IC (L) 1.76+ 048 1.71+ 0.66

(% pred.) 85.30+25.88 80.70+25.16 -0.651 532
ERV (L) 0.67x 0.45 0.59+ 0.34

(% pred.) 93.80+50.79 84.20+42.94 -0.589 .570
FVC (L) 1.94+ 0.95 2.02+ 091

(% pred.) 73.90+27.31 76.70+£25.37 0.921 .381
FEVI{(L) 1.74+ 0.92 1.78+ 0.87

(% pred.) 81.40+32.63 83.201+28.52 0.471 .649
FEV1/FVC

(% pred.) 109.67+12.51 109.11+10.81 -0.155 .880
MWV (L/min) 45.10+26.13 45.80+25.63

(% pred.) 49.80+22.55 50.40+19.71 0.253 .806
M+S8D

TableS. The t-value of between experimental
group and control group

3) 4Y9TH ¢t vla

APTH 4 2F0e) AEF(VO), FANERAC). = t T
71<fu] 84 (ERV), ¥4 HEFFVC), 123 x¥ T ve 7 3147 006"
4 Z71F(FEV]D). 123 =84 37139 x99 A% IC 1.926 070
o] U@ B (FEV1/FVC)St yRAEY 3 8% ERV 1.154 263
MVV)e] 3798tE 3gel&Alel dig v &2 Jehd FVC 1.830 084
¥ ¥ a§& viasigict. zZF 394%te] ¥lRE Fig. 19 FEV1 2126 .048°
A Fig. 6742 Jehiqict. o] 3 A¥2(p(0.01), 12 FEV1/FVC 0.220 .829
T x84 3/1%(pC0.05), HRAEY EHF(p0.05) - MVV 2.682 015*

AM A2 ol @ 210l & UK Table 5).

* 1 p€0.05 **: p(0.01
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Fig. 2. 1C (% pred) for experimental group and
control group at before exercise and exercise
after dweeks.

Fig. 1. VC (% pred) for experimental group and
control group at before exercise and exercise
after 4weeks.
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. ERV (% pred) for experimental group and
control group at before exercise and exercise
after 4weeks.

Fig. 4. FVC (% pred) for experimental group and
control group at before exercise and
exercise after 4weeks.
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Fig. 5. FEV1 (% pred) for experimental group and
control group at before exercise and exercise
after 4weeks.
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HEFEAL] 97T Pole &Y 29, G471 B
2], 2 E730e] AA, o212 Q) P F Foz A 9o
. HEF R EY A3 R 28AB[Af 2UoiA
I{EFL BR2Y B8, 7Y, Y=o B4H F
T 9 #3915 E /A R FANA 28] AEA
£ #ola 3FANYAE a7l E40] o).
473 R S]A/UAAA W15 & AN e
28 R £5%4L dF3ny, Kisners
Collby(1996)& 417 R SXAP[ALNA Y9} 3
&, #8712 - (ventilatory muscle training), 45
3 (glossophargyneal breathing), 44 2.2.2]7)
% & (pursed-lip breathing) 59 LHFLF3 ¥ 7}
49 5T &% 2gAa9 Yol siglen, ax

-139-

Fig. 6. MVV (% pred) for experimental group and
contro) group at before exercise and
exercise after 4weeks.

ol A Aego] w2} EAR, AWMLY, THRZ
AR o] 43} WAE $ENE T2YL A A4
=5 @cix digld. & 47olMe 949 5§, 412
R, $7154 2550 o8} YN EY o BRso
A FAEQ F5P A S dPez dYonz
#9) uhgol9le] GE TEREIT R SEHYL A
st

Rothman(1978) £& 10%¢] A2 HAuhijo}z
YL 59 233 HA 5§, B2 P28 59
E7)9%, 37195 R 54 $48ES Hgsal A
32 x4 37139 3718 Rada sgich wAd
$(1994)& 1999 A+&3 BatolA 57148 (blow
bottle) & ]84 371$%. E7123AE ol48 &7
L%, FAREDY) 23E A 534 =4AYLE,
A2 45 EFE 049 4 229 AL FE 47}




Ag 3/ 238 f AN &AM &
7129 Z23g A gAY o ki3] FoeEd ¢
Aste Aoj7t AUt o| AL B A& EARA
H71222Q FARECH Jera 22 Y
o o3 & e Hed e 3ol AR
dcl.

A71% F3& 98 98 YYo= Kurabayashi®
(1998)& 24 9] Y A4 A BxldA 38T
LHBM HEES 3T 208, YFU] oY &
agelM 123 ¥4 I/1FFEVD el #eldiA 57}
gtk 3120, Avellini$(1983)& 2433} 55
A 2z A3EA $5E @ 29 A U £330 &F
g 2FNM v<d Ao A2 293P F7HE BAY
= #9ct.

Bach(1995)& #7|%0] Aj3te fAo)A A7
73 st A AAAE], A d2avig
(upper extremity ergometer), 37|, E¥=Y
(treadmill), $¥A7], A¢e2yrl R 9 § #4
4 $£5& siojo} gria %o, Mackos(1997a,
199T0) = HEFR/AANA ARxe] EJ=U& M=27}
Yeha] g WM AAE 3¢ ArHe) F71E%
oh 39t a2 Fuyjitani$(1999)8) A-polM 30
o] R H&3 ¢AEA Y F 9.4/440]
g o FENAYAHE @ A BEY ¥ =2
a2y glol #YAA &3 (F2 Foh)ers AR
(physical fitness)7} $7Hicia 3}, & A<M
t d¥T% 92T 2FA 9 EeAss) 71T
ol MYLF 5§ ¥ A7de 2714 vy
2 AZEd, A7 ZAF A48 2oL g2 4N
3}2) kit

Brannon¥(1998)2 HIH{71A &F4A 5-1589]
24|57 206082 JEEA &5, 51089 ¥y
712 Gvo] Al93E S diiR, Bach(1995)%% 58
o] EH| ¥, 20-30¥9] A} &57), Holx SRl
o Y7178 T HA A¢ BN A 4458 gl
€ AT B 47 10%, 20¥%, 10822 RABCE
#R37) 208 FUAe YA} YEolA] Y8 &
3 FAE A A QAR

Y157 U F¢ 7FEY $£FAM Kisners}
Collby(1996)« 914 w39 54 33& A% &5
o e 23 JHE ¢ #71. TV] 7154 &5,
Bach(1995)€ 24584 A2 32 AU o 83}
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ded, & d¥die F 7R g 2F o] 8392
o £3] vdlA A §7 o]3E K9l AENA -8
sgich ARs7)AM e Adlers(1993)e /484
AR2 ZAY(PNFE B8 #3329 E ¢ 949
A ES AU, v (1998) A EaiAl
£ UE AP 71AAQA Py 2EAM ABA &
o o] B2 WM 1 Yoy PNFE Ax] A2
v Qe Fr18e], AEE Tk EAEA
Ao YUt o o8 o8¢ Az}, B
oA =4 Y&dja] gL A AL 5 U, §
Fol Y& 2N F+ AolM YEE #3 Fo
AL FAY 38 o8¢ Y374 38-&F(Kisnerst
Collby, 1996) Rt} #8&ct. Y7 e &2 A
ok F9iol EEV 229 olghd F FEol 2F5 o]
ol ojgh-& F& semi-Fowler AME 2 43l
(Bach, 1995: Brannon$], 1998)

Smeltzers(1996)2 thdA 73F@x 153 o
3o JIYFEN W2 A W A} 329 2
o] fol3lA Z7isgitta d%eml, Kurabayashi®
(1998)% THF& 21U AN sl Rolg A3
a9 ik, ojAL 214 o) del BN 3 {EF
o] @Al £ && Frie AASA 4302 B A7 g
€ Aoz} it 22jyv Brannon$(1998) /-2
of ckstel alohAl 53] TEHETK FAAYeR &
29 2Y0] 55% %751 AFY % 19%57H8 B
fcz st Y $(1998)¢ AAZEA 309
A 19 334 3330 @7) g SRS ¥ A
Azpzel B4 R weA e $7HE RYtw o
U sl 279 A48 wolx] ggicin syt B A
FoIME 1Y 134 477HE YAl Ed ol g4l

& A8 T2 age] 9% FA o= U WM &
F A= 37 18-S dFsi e W 71bE zeE
4738 AR Aeoln] ol AW §(1994)2) Q7oA
IFEFNES HAF 4704 AAslo} @i A
2 gA3ch. 281} Gozal® Thiriet(1999)8] ¥
MNP sHEFA) A THFZY 2 & B2A
Weig £ gleng v &30 $FE2 el W
oin Aztse] 4 S04 BARE TR ¥,
A Al7ho) 3 A 3471 HARE &l Mol X
£32Q) Avd thale] Z B 477 2AYslojor &
Aoz Algdct

AGFVC)S 53 REFEY7I71 AdE 271%



B 23xlo] gon] §7]9 o) e gk X ER
A sf4slo] gt §xZ sjolF HAEEE ozt B
A2 & BolviAlA & F Aol @Agle] WA s}
T B2 WA s g3 2744 713(ERV)
3} B718F(IC)EF 598A Ed. A ddke 2§
33 A9 4d, 43 2 A4 A& n2H Y
A4 £20%°]Wel Eold of F o FUc
(%44, 1996). W¥v] F(1993)& g3 =845 F
o 7153, #&3vie) F4, 4% o £+ vl
¥, FF2ERNT o2 89 oA HLE £ Uk
2 e A5EdeA 159 dides sgdd
2% A3 BFA7L 1.95L.00 YA o} 47.8%
2 3A P2k sifich € d7olMe 2098 o
%3 A B APl 2.37£0.67L2 A9 <}
79%2 Ztaso] glo] Aoz} ieH ol Ae4dy
Ao g o] 13h2e] oo o) A{Fe] o}
d #7) g Rolet At} £¥ £ APNME AYT
o dz2e] AEFe] F7HE v & A3 Y2
A 3439 71.3%14 84.0%2 2T R} {o|3A
Z718}. o] 2 &71A A o4& M3
2 vl = At ¢ + ARG =@ 83 ¥
32 B8 371 3eM e} B TR Yehle &
ZI4F(IC)3 F3A TFe] 371271449 Hd D7)
0 57148 (ERV) 22 S0 34l F
71832 AR 75%. To\quLAL 25%8 @2
a4 Fch(9yle], 1993). ¥ AT A3 7
AMES PrAe wted #1438 1.7810.54L
2 34N 81.5%= velxton] gr)dqul & 0.59
+0.37L2 3PN 74.1%2 WA Jehir, &80
Al BAE AA F AUBAA 71833 371qu] 4
A9 377t veiov $A2% 02 fejsiAle ¥
o HHaeld 32 13.2%9% 16.3%7F S718l W&
g oy kg Ada AR dEIdMe de
2ol FEARE AYsiSdr $r3n ARIFH &
7183, T714uj 46N o3 ogie] 1§ ERE
d ol YA EEANE} A7)5od FAGL YR
njickz o] o}, A3 & A ¥ 10%0139] 2§
o fel3ietn HH H(1992)7} 2 vis} Po] q=2
ojx 9] Mk 10%°1Re) 719)/d Hsioln) §AF o2
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