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The Effect of Treadmill Slope and Knee Flexion Angle on Lung Function while Walking on the Treadmill

Dong-Wook Han PT, PhD"
1Departmem of Physical Therapy, Silla University

Purpose : This study aims to examine the effect of treadmill slope and knee flexion angle on lung function while walking
on the treadmill. Methods : A total of 15 healthy female students attending S university in B city were enrolled in this
study. A gas analyzer (K4b2, COSMED, lItaly) was used to measure the lung function. Using a knee brace that could limit
movement, the knee flexion angles were set to 0%, 15°, 30", and 45°. The treadmill slope (h/p/Cosmos, Proxomed,
Germany) was set at 0%, 5%, and 10%. The items of lung functions included respiratory frequency (RF), tidal volume (VT),
minute ventilation (VE), oxygen consumption (VO,), and carbon dioxide output (VCO2). The speed of treadmill was 4.3
km/h. The measurement time was 5 minutes for each session. However, only the values of measurement for 3 minutes
excluding the first one minute and the last one minute during walking were used for analysis. Results : In this study,
the results showed that RF increased as the treadmill slope increased at knee flexion of 0° (p < 0.05), 15° (p < 0.05), and
30° (p < 0.05). However, depending on the increase in knee flexion limitation at treadmill slopes of 0%, 5%, and 10%, VT,
VE, VO,, and VCO, were not changed. Also, based on the increase in knee flexion limitation at treadmill slopes of 0% (p
< 0.05) and 5% (p < 0.05), RF increased. But there was no significant difference at 10% of slope. VT increased as the
treadmill slope increased at knee flexion of 30° (p < 0.05) and 45° (p < 0.05). VE, VO,, and VCO, increased as the treadmill
slope increased at knee flexion of 0° (p < 0.05), 15° (p < 0.05), 30° (p < 0.05), and 45° (p < 0.05). Conclusion : In
conclusion, the treadmill slope was found to have a greater effect on lung function than that of the knee flexion angle.
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I.M2 (Perry, 1992). YEFHOR J2brle AZL A3 913 )
7k AR elake s TR QR FEwde) | Sl
A7 ke Z1EAl $AY F A B tele] ARk ARk & 4 Gk ¥ §271E Bol %0 L]

o] Fo] ATRIHOR Hgfol(Perry, 1992) AAS o] 9J3) TS Sof $71k WA ol JPnY FEBES
FAPIE FAolEk & 4 ik 2/10] Wofshs thele] W] B Be] SASIKA Hck weh] ojgurEn RewEe §

=

+ U, B 9 sk SOl Qlrk gk teje] 2AY At F FEro] gallof mE&HQ A7) FAe] dojubA k.
Z Ve R *WZW of| A} THA] AJRAIA| 2 Fote= ALAQL 55| FEEE A 58 o] AHe JE5T uf Ak
T71E HPF7|(gait cycle)2fal shH, §12}7|(stance phase)e} AHurdE o] ofgt 24-& Adtoh= 715} Wo| AHe| golol
+27\(swing phase)= -3 4= Slth U271 oAl 271384 = B¢ oY S AlFthe Fad 9TS St
7(initial contact), #|5+5}7](loading response), F7FZ}7] 5 2000). ¥ ZHoA 7t "olA|H Fo R Wi F4o|
(mid stance), W7|91Z}7|(terminal stance)= -&-51aL, 5-27] WelE 4] GES 13 42 WEo] 7154 2] s4o]

A-8217)(pre-swing), %7|-8-217|(initial swing), =732} doUEZE sl=g Tojst= Q3 THo|zta & 4 9tk

7](m1d swing), U7]-5Z7](terminal swing)® LESICH (NorkinZ} Levangie, 1992). 12ju} #AHO] FLAJo] tes)7]
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ol 53] & 7hsAe 8% wis W(sprain)olu ofsbd
(dislocation)o] ¥oju}7] 4dtiKapandji, 1982). tj2+= AE L
o GRS ol PR ol P I ok, A2
A79l0] eafom A7) B80) Axor e 7)1 Hst
7 Ueht vAAREel Hauels o)A ErKWatersQt
Lunsford, 1985). %;] HEo0| 482 Alg2 JL=o] A=Y
H/SA 7] s2to] BAYskL, olefdt 4] Mgke ofuvA]|
£ Faslside 271 #iEe] 71 ol % Zffsf ofufA] Ak
£ 7HIPIE AIE o IsH Hoh dukdos 7o) SA¢
o] AFEAl Hehd ELQsH £ & IHbo] A4k
(elevate the ipsilateral pelvis), - & oJPaHo] 3=
(circumduction of the ipsilateral h1p)0] R} A7) A] o]
AH)E 2714714 EtiAbdulhadi %, 1996). weba 27] A
Tole A7) F2F AR vAdE Rl A7) s4o] oA Ak
Lof s gk gt AEo] Wt Waters?} Lunsford,
1985; Bleck, 1987; Gage, 1991; Waters, 1992; Abdulhadi
%, 1996). Bk 2ol 7] SEet A} HA At
L4 5, 2019; Z27)A413} o]thE, 2003; o]FL=a} AR, 2001;
448] 5, 1995)e] that A7Sol A=k
2upt ayHoR Aol thit B2 BHsickay ¥ 4
e, ST B EAUKCIREH UAY, 2000, 79
AN ) FEEEe] $49 o Bk wEn
(Kuster 5, 1999, AoIA] 7)) ol £vlo] 271
3}7)(Kawamura 5, 1991) o] AALES] #3hr} njzx)= o
Aol ohe Q17 whestok & 4 glck B ofu) vt
F7RcH AL Abao} Qokhg 0|83t oluix] habgo)
Xlﬂﬂ}t 2 onlsh, ks SHAlP e 25715 oAl 271
of FES Weths A ARtk dRol= S8kl ARz
A A= %‘?_P sk 357152 Walol tisiile ods] A
7b FERt Aeolt). 53] thefet ddlew FEHE Agho]
Aol e Etatal, RS Algto] HARE 7] Al 2F
710l wiX= Gl tigt A v FE3E Aotk webA
& e T ﬂlf&ﬂ 75‘*}5 HaPE A 5ot 55715500

B o

JEEE

2 dte ARG S Hiskae] At F2 o#b tieE
157013l B diidake & d7te] 2ol didh S 2%
= 5 ol A oR & o FofshAlrtal A F2skl
ok & A7 A Al e € Sl AL 24
A, AufAl] digt o] gijled, 2710 ool gl A

2 stoink £ ABE 8 1599] WaxE EqEn A
(0%, 5%, 10%)% FE8d #9 Z1=(0, 15, 30, 45)% W3t
A FAE 12717 244 AEE sl9ch

2, MY =7 9 Uy

1) BA7pARA]

2 AolA 2ETIsS As] flste]l FAZEAREA)
(K4b2, COSMED, Italy)E AM3}13ich Kdb2: thoksh &%
O] AbaAnERg 2t Agl AR A
STHI=4  (respiratory frequency; RF), 13]&8aKtidal
volume; VT), £3217|Z(ventilation; VE), A4 H e oxygen

consumption;  VO,), otk AlgH (carbon  dioxide
production; VCO,)& Z74sk=t 83t SA4%+olck

e ek A} Z7lohed, 250 ) glofala Ak
Hida Seled G gl PRS0
42 Sl 541 2] 49 HHR Bl LS SIS
g AR SRE o 2710 Wls Aded,

-

3) FEE=27|

FEHE AR dE2do] 7hed R (Limited
motion knee brace, Ismedi, Korea)s AME3ITE
Waters(l992)b AA; A7)1=A B 3 & 2L nAsla A
S o B2 238 Ztwrt Z7pEsE AbAsndFo] Zrlsicha
3Tk Duffy S(1997)& of& H2of AX F&5 B 27 (hinge
knee brace)E 283519 0, 15, 30, 452 1ASI] 2715 A
21 A} 2o wet &ﬁmakoﬂ o7} vhElI Tl B s}
Sk webA & doM e & FRo| FEEE RIS A8
stom, #3 =5 0, 15, 30 458 AFketge). B3z
L Bepds obde) FIS u) 02k sk, 9 B AbeolA
dele e 45 G980 45 FEoletn sl

{1

Ir

4) EF=d

A7) sk B8 A= T 257159 BiSkE Yot
ol HAE 2Eo] A{EE EF=(h/p/Cosmos,
Proxomed, Germany)2 ARESIGITE UubAQl A7|&EE B
Y JAL oF 4.7-5.4kwvhouro] 1, o418 ¢F 4 3kmwhourz}al &
HA] Qlti(Pearce 5, 1983; Workmani} Armstrong, 1963).
i 2 Aqhs A7) SE 4.3kvhour= Akt Eﬂﬂ‘:m
of A=l dIste] HA(2001) SRSz 75 w3/
B AL AN 0%} 10% AololA $15 Ao U
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04%1'1 z) —TLt‘ﬂ/ﬁ:l a]—ggl ul—H].l:l-ﬁ :Lz‘g 7_}2 781/\].5 0%9]( 5%
2 10% Atolol A frolulgh 2hol7} ki M mslgirt. whetA

B AToHE EAEY HAES 0%, 5%, 10%2 SRtk

ulAs Gakg dokry] Sfat Rl 3E1S 24ah] i)
ARSI T 24710k A IARAE 28
A7) 5 == Sl 9
Tk QP Auio] mde
2 ool glot e HAskes
Aelz SR e 20N T 58S AEE B9 S8
B SAT & 275 AlAste] 380] AT AFolA FRAIR
ol SEZIA] ASH S789ke] HathE EAol ARESISITE Aty
AR ASol 15| AANEE, A A PYAl 5w
el didAt 2782 Astaict. kA - 1389 A=
Ao ARG 22| EYleT AREolA FEHA AR
of mt 3575 0] WStE U=AE Yot r] st HHESA
FAHEH(Repeated ANOVA test)2 AASIT) ESH 2 _4 o
Ao A Edl=ye] Akl et 357)50] Ml =AE
StolH 7] QJslo] A WHEZAFE AR A (Repeated measurement
ANOVA test& Aalgich. A0 AMg3t Bz 1le
SPSSWIN(ver. 25.0)0|%lom, §2]4F o=0.050]%ich

T O

I. g4

1. APCHAIKIS| Qb £

A AR= 139 9] o1z} gishiiool o, dubAel 4
B ok AE 20.084), Hat A 161.54cm, Hat A
51.08kgo| QLK 1).

2, FEREZTel EMEY AT SEYIE
(respiratory frequency)ol DIxl= &g
Efeg FAETE 0% of RS2 2w mE 2%
of Zto|7h AR (p<0.05), AFF-2A] At 45° ZH=of A Tk
Zre Rk Wolth AARET}E 5%l WAz Eel| T T5HIE

b |

B 1. S7ChMRi0] Uyisol £4 (=)
Ha B+ HETRL
A=HAD 20.08+0.28
AleH(em) 161.54+4.43
Az (ko) 51.084+9.31

o Zto]7k ARLCH(p<0.05), AFFEA At 45° Zhert 009}
15° Wt gokeh BhH ZARE 10%01%1% FEE o] w2
Zfol 7} gl 3lct.

FSAZIE Agho] s 000X EF =Y Ak uket
TERETE Apol7h AT (p<0.05), ARF-EAAT} FAK=
10%7} AAFE 0%RCh ok}, LEabdzle 15° Aeke] 29w
Edey Ao wet 35HIET} 207} 19 H(p<0.05),
AREA AT BAE 10%7F ZBARE 0% Wolth ®3F 5
WAZYE 30° AlgtoME Eed ZHAkE] wet 35 Er}
Zpol 7k QLo (p<0.05), AR-EAAT} HARE 5%2F HAE
10%7} ZARE 0%Xch Wokt) HhH F23-7e 45° AgtolA
© Ef=Y AAE] mE TEHIES] Aot QIItHE 2).
} EgleY

3. FEREZTY BAz7t 181SS2K(tidal

volume)oll Dlzl= &
B[S A 0%, 5%, 10% mEAH FERY 2w
e 185EFS FAHOR FuIE o)t sl
SRR Ado] g 0°% FEVELE 15° Aield =
Pl Aabeo] et 18155 94 FAE Hol7t ¢isiek
WhH FEPEZEE 30° A$H(p<0.05)2) 45° AgK(p<0.05)of| A=

E 2. SEEZTe Edlcy AAst SEYISO 0jXs 58
(&4} 3)
0% 5% 10% F
0° 26.60+6.10a  30.79+£7.89 33.30+6.46  4.248* ||
15° 27.5846.28  31.72+£7.50 33.50+4.98  6.120* |l
30° 28.70+3.01 32.05+4.46  33.59+6.98  7.458* {
45° 32.69+4.82  34.42+6.38 34.78+7.61 2.782

F 6.352* | 4.074* & 0.361

agrt HEHRt

|: 45° % 0° = 15° = 30°

ki 45° ) 0° = 15°, 45° = 30°, 0° = 15° = 30°
I: 0% 10%, 0% = 5%

¥: 0% ¢ 5% = 10%

3. FEUEZC} EYEY FA=I 13SE OIXls

(&9 L)
0% 5% 10% F
0° 0.96+0.22a 0.98+0.42  1.04+0.24 0.338
15° 0.91+0.31 0.92+0.26  1.03+0.23 2.488
30° 0.88+0.26 0.90+0.21 1.03£0.23  10.998* [
45° 0.80+0.18 0.82+0.18  1.02+0.36  7.150* [
F 1.554 2.678 0.030

agrt MRt
J:0% = 5% ¢ 10%

E=E 27| Al FEHE 2zt B FAEIt ISl OlRls & 45
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AARE] T 13]5:8e0] Aol Qloltk. A EAAT £ 2w
B AN 10%7F AARE 0%, ZARE 5%RTH BOIHE 3).

4, FEEEZce EREY AAITIt 2@ (minute

ventilation)ol 0|xl= &g

Efled ZAHE 0%, 5%, 10% RFolli] FE3d 71w
02 JREe FAHCE foulgt Zto|7h gidich

FEHAZNE Ajto] gl 0004 B A o &
Gzl Zol7h AAtH(p<0.05). ARF-2A] A} HAE 10%
of|xe] Egtr|gFo] AR 0%} BARE 5%l Heh wWolkth
FEEZE 15° AgoM e Eded ARz weh f5e]
Fol FAACE Afol7t AU H(p<0.05), A4 i} A
T 0%RTE HARE 5%0)A4 wWotom, HAKE 0%} HAKE 5%
Hoh= ZAKE 10%004 Eodh #5325 30° Algh 94
Ef=d HAfwo] upet £de|go] SAH R Zfol7t Q%
O H(p<0.05), AFEA A3t HAE 0%HETE FARE 5%01|A
Hokow, HARE 0%2t HAKE 5%ETH= HAKE 10%0l4] Het
o} E3H 45° AljtoA = Bl FAHE]| whet ek o
AR Zol7t AL H(p<0.05), AF-EAAT HAE 10%
7F ZAAHE 0%, ZHARE S%ETH WOITHEE 4)

5. REEEZIze EYEY ATt AMAirDZ(oxygen

consumption; VO,)0l OJxl= Hsk

Ef =g HAKE 0%, 5%, 10% ZFoA £53034E Zteo
T2 AN ARES FAFORE Foulgt Zjo]7h lo)

FSHAZIE Ajte] gl 0004 EYEY ZAKE] whE A
aaxitego] 2to]7h UATHp<0.05). AR-EA A} FARE 10%
of| Aol AbadrmEFo] HARE 0%} BARE 5%0]lA Hot wWolth
FSWEE 15° ARtoAE EY e ZAbeo] whet Abadi
Fol FAHCE Aol7t AU H(p<0.05), AFFEA] A} A
= 10%00|4 9] Akaatigfo] HARE 0%2F JARE 5%l Kk
wolth F2EZE 30° Agt 9] EYm AHAjwo| met

H 4 FEHEZIT EY Y AAMTI 2S00 OjXl= g
(9 {/min)

Aemgo] BAROE Holrt YACB(p<0.05), AFEA
Ak AN 0%eh ARk S%elA] Bgrew, AAE 0%s)
AN SURTHE A 10%4 Bkt E2 45° AgelH
© EdE A gt Abanzg] $AZ Aolrt 9!
O0i(p<0.05), AL BAE 10%7} BARE 0%, HAfs
S%HT} BSITHE 5)

6. FEHEZITe} ECU ZAITI} OJASIEIAMARZE
(carbon dioxide production; VCO.)0l| O|%|

L ot
:gr

09

Ef =g AAE 0%, 5%, 10% BEo|A B2y 7heo|
e oBlR AT FARKCR Fou| Afol7t §lgL

FEHEZE ARYo] gl 0004 EFled A= whE o]
AbepetaAl gwgol a1t AATHp<0.05). A4 A} AL
&= 10%0]149] ojilatetaAg o] HAKE 0%8}F BAKE 5%l
A Hoh gokth FEEAE 15° AlRejAe Efed A
of we} ositaA el SAKeR A7t glgler
(p<0.05), AFFEA] A} HAKE 0%HTh FAHE 5%l Wk
H, AHE 0% JAE 5% IAE 10%014 B3k
FEWAZE 30° A7 HA] Ed=E ARz whef ojiskeka

H 5 FEHEZIZe EYEY ZAZTL AdADEO| OjXl= HE
(£+$): ml/min)

0° 975.63+133.17a 1086.87+241.74 1321.10£287.49 9.600* |
15°  929.944231.53 1048.99+165.16 1356.34+287.79 26.648* [
30°  972.50+200.89 1067.35+£172.66 1372.66+264.02 67.771* [
45°  965.61+177.77 1033.20+177.38 1320.09+248.83 24.373* [

F 0.476 0.609 0.424

aFodt HEMERt
[:0% = 5% { 10%
2 0% ¢ 5% ¢ 10%

HEZIEQ EYEY ZAIET} O|MEIEAMMZI OIXl=
(<+$]: ml/min)

Hl
o~
08 40
000 Hj

0° 24.07+3.82a
15° 23.60+5.65

28.04+6.05 33.62+7.11 13.006* [
27.75+4.40 33.94+6.65 29.329* [
30° 24.55+4.93  27.97+4.40 33.67+6.97 42.738* [
45° 25.56+5.29  27.29+3.93 34.05+8.38 14.022* f

0°  832.88+142.65a 947.87+225.36 1150.11+£243.37 9.846* [

15° 767.26£175.52  905.92+156.13  1154.844225.93 42.098* [

30°  791.72+£173.16  916.61+175.51 1155.624216.08 73.128* [

45°  788.73+142.55  879.43+163.45 1133.02+250.39 23.571* [

F 0.857 0.304 0.049

F 0.864 1.295 0.123

agt HEERt
J:0% = 5% { 10%
Il 0% ( 5% { 10%

agrt MRt
J:0% = 5% ¢ 10%
I 0% ¢ 5% ¢ 10%
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kina

] BAHOE Folrk AACP(p<0.05), AFEY 2t
A 0% BARE S%olA] WO, BARE 0%8} BAKE
S RERE ARE 10%0l4] BSeh. w3t 45° AR £
=3 A ueh olABlgiA el BA22 Ko7k 919)
OTi(p<0.05), AFEAATL A 10%7} A 0%, A
Stk BSIHE 4)

v, oA

QAT AA 71 e HEL Al o] 58 xu

2] ojulz waEl ofUe} e BE uhe] o3t x|usie

EXsI0], A7) BE o5 W Folq 71 &8 AMgEL

HpHo K AE 0} FHER, 2004). olefd 771 A7) A

3 FS $A5P] I chelel vje), B, ool Az AT 1gk
s

Hog Z-gste] o]Este A2 ou|gttGalley?} Foster,
1987). A7) B7) Alo]2 Bg HEwA] AN o

zo] YARE fAlstel WEAOR ojzolA §
Hol7| wo] oo Jise oYALRE £ & ol
aEAR &E FoHA HoHEX$- &, 2009). Saunders 5
(1953)& oA 2HF 243K 4= Q= 27| 8424 IHkE
2(pelvis rotation), ZHFFAH Pelvic tilt), Yzt 7]o|xe] =
=3)(Knee flexion in the stance phase), Wi} F59] AT AL
(foot and knee mechanisms), =59 7}&H%(lateral
displacement of the pelvis)E AFsI%ch a&4el A7) 5%
= flsiA 75 wRlolghs a4t Ikt AS 4 4 Siok
Ao a5l 2715 SleiMe FEEEY Aol 4
golofof gtk 2l o & Slok s FETAS IEAA
A%t = AAA Ak 5 ohoksh Aelo) o) AFhS WS 4

o o Wshe R J9 AR

i

l

2l o 727] Bl U
AwE Z7H)7]E Y2lo] Hek. ole} U5 Ralston(1964)
R20] 452 TR Aol Akh 287} 27T B

{0 rlo

Of

19930, Inman 5(1984)2 F=8 1Al 2A7)1E A7 A}
quA AE7F 18% Zrtslgtty Buskgth Mattssonth
Brostrom(1990) = 28 1A EY oyA] ARV} 23% =
7FlSle SRlskITt. ERE Waters(1992)= F5 w9 Z%=7}
SR AT BolAT, B SEE LR o9
t}. 1831 Duffy 5(1997)2 3 F5= R Z7|(hinge knee
brace)5 23S W), B= £=7F =AW o= Qs Ak
w7} Z7BIE ST O]9 tlRae] oA TET
o) 71} ofuix) 2m0] FaRS v Kusjo Ea
VY 5(1996)= &3 =545 Alge] whet Albanrt &
helgicn mmseich. sk & 1 Zuks mel olde] 413
AFSTHE T Aol ROl SIITE 5 2 Ao Edl=

g FAHE 0%, 5%, 10%Y o F534 Z1%=F 0, 15, 30,
45°% J7gstel A7 AIXl da FEl e 1355
(TV), EFE|HVE), AHAEERVO,), oliteieay g
(VCOyol Zpo|7} it v S5HI == HAE 0%2F 5%
oA AR 2} ZrhekeE 27K Ao R ok
Al 2= (slow vital capacity)2 2 SIHIE7t S7151H 13]
TEFo| s EH, siela Fa-57H(dead space) wiZol
S5 o 44 37| S At egEe A =3}
3], 2019). L2jar ARt F7|Fe] AUjollA 8= Akaat
LY Ae e gRFcR s5FE 5Y7] e 2=
27| k= 7S HolA| Hrt. v 3gHE4T) 7Rkl 13]
TFFo| Hasteete AWolA 8tk AR s Zits)
A F=thd = 252 WAk o2 Ao® Fd o gl
o} 2 AFolA TEHIE7E AR CE Fon|stA 7Rkl
ufe} HlE SAA g GIANE 13]5570] Eolee A
= & 5 3ASlch weha #7159 siefalEso] F2d Aglol
2f Hsp7E QIlE A i At A 200]9] A2 oAk o
g0l 7] wizoll TR Alg AJeEiollA] EFl=EoA Y] B
o] AollAl gttt Ak qtes 23S Fr] A E
= HA] 27| whizolkal AbmETh oAl WefA A Aele]
7Be= TR Aol 3
4= ot ot 2 At GE ] Haig oA ZgE Hol7]
ol W o A9] HSlE o &d 4 glo] & A ZAYkE
e Hegog sfjsiAstr]ol= ofgfzo] Stk whebA 9o
£ W2 H&woxe] e At o] TF7)50l A
= ol tisl] dohie A7t dEojof & A ow AR
U 2 At Auks B EYEdl] HARETL STl wket
= EAE AR EFE7|FHVE), A REHVO,), ©]
ARBFE A TRV CO,)0] FoJulstHA F7Fstgint. ¥hd 2.8%1
e TAEAE 45 oM ZAke] e HEPt glolaL, 1338
HTV)Z 0, 150014 FA=7E S7kgtell = Etakal f-ofm|gt
WH37F $ieleh ol2fet Ak WEZIETL 45 oo R R A
3R ToRlEe] FEks 5 oL 13552 30" ol By

o
ool YFE Fre A= dEF= Aot vhd E8RI
= 7
=

2o

(VE), AR HERVO,), oABIAAAIZHVCO,)2 A=
FEFS with= A o 4= ek ofHgl Auks FEE 7w
Hrhs BB FAETE 3875 #Hste] dgkaclole=
|tk o]} UX|HA| Kawamura 5(1991)9]

S B FYUsh SR AS wf HA|of|A] A7|H} HAL
7F e HellAe] A7|ofA] ol R|An|gFo] ¢ Fichal shoict.
Anjos 3(2007)= &%=V} AT EY =TS A4S o HAE
0% X} 2.5%0) A AlA] SEH|&a} ol 2| 4n| 7} S7Heklch
I Barsleet. gk HAkert AHT Aol whE Akt Ak
AFFS Bl A= JaFS dokE Z=74(2008)<] ]|

re ol
filo
el

>~
-
ol
e
pacy
(o]
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AL AT oF 6.94° e 2uilol A H2 TFe| Hh BF
Aol wefulsiAl S7tstATaL Halstglnt. dnbe o=
BAE Sle dEE &k tie AT S o7 AAHIE
FI= 501 2ok op| whol the] 5 So] ARl Bl
Asfolof et of H3} AAste] 2AH2008) AT}
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