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Comparison of Lung Function in Naturally Aging Lungs, Chronic Obstructive Pulmonary Disease,
and Restrictive Lung Disease

Nam-Gi Lee, PT, PhD', So-Young Ahn, MD, Pth, Tae-Heon Lee, PT, MS?

1Department of Physical Therapy, Kwangju Women’s University

2Department of Rehabilitation Medicine, Chungnam National University Hospital

Purpose: This study aimed to compare the lung function between the naturally aging lungs (NALs) and diseased lungs,
such as chronic obstructive pulmonary disease (COPD) and restrictive lung disease (RLD), in older individuals aged =65
years. Methods : This retrospective cross-sectional study included 34 older patients with lung diseases (COPD, n=18; RLD,
n=16) admitted to the Rehabilitation Center of CN University Hospital between January 2021 and December 2024 and 25
older individuals with NALs (n=25) in a senior welfare facility. The forced vital capacity (FVC), forced expiratory volume
in 1 s (FEV,), and FEV,/FVC were measured using a spirometer. The Kruskal-Wallis test was used for group comparisons,
and the Mann-Whitney U test was used for post hoc testing. The level of significance was set at 0.05. Results : Only
the FEV,/FVC ratio showed a significant difference among the NAL, COPD, and RLD groups. In the post hoc test, the COPD
group demonstrated significant differences (p<0.0167) from the NAL and RLD groups. Importantly, the FVC in the NAL
group was <80%pred, which was similar to the results of the RLD group, indicating that RLD was due to aging.
Conclusion : Lung function declines with age in older individuals with NAL. Therefore, management of NALs is
important, although they are not diagnosed with respiratory diseases, because a decline in lung function makes individuals

more susceptible to respiratory diseases.
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-SKaging)= 414 thF-E 47](organs)2} AE(systems)
9] 7158 Al olojA|H, TZAElE P o] # 7150]
Aol whet Halgict. #9] A7 (growth)?} /d<i(maturation)
< HiEF S 209 St dojub FAd o) A9 25417, 01449
S 2041739l A#(lung development peak)o] EEsc}7| 35
Al o]Foll= H 7]50] HA} AslEtHAgusti®}t Faner, 2019;
Sharma$} Goodwin, 2006). k=3l W= d| 7)% Asl= choF
gk oAy e] sk wistel Wol7| Mol &4, 559 A4 Sl
w}2el(Cho, 2023). SSAIRIEHA ZHoAl, 7KsHe. o]}
EUA Y e, AFEd So% Qls) Aum

URAIGHe] 7R5H 9] 8- X(chest wall compliance)©] 7348}l
7R5H 9 AL A7 o] 2718k Sharma?t Goodwin, 2006). ©]
= 7}2uto] 2E W3l alterations in diaphragmatic curvature)
QUL FhRule] 2EES galln, FRHOR ] Tl
82 FeS vt (Cho, 2023). T2l 7kRERS S
H(fast-twitch fibers, Type IIb)2] A& 7k HRAIG)
ol T 2 9lso] WAL 250 et F Aloll Hsl
Ao A oF 25% ZAgttHBordoni 5, 2020). 4o|7}
A HEES S ey FUsH HAEo] Bl
shrjEA] ere Aelold HEA Bhwsh SgEe] et He
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orslol 7ksel S W 9 S Pt
A7l eslof| g A 7)5E ASHEe
Z Q8] o7l & Cho, 2023). Uol7h SHA 5
L ko PAAsA, olae ko) ARk Ale) 2
77} ) AR et the 4 Slck ez
(maximum oxygen consumption)< 20-30A4] Afojof] HH-&
Ao ol of 1%4 WA dashe AoR UAA glom,
ol w=3lof| W2 AP} 317](dead space ventilation)7} 715
of whel 2521 oliksleta: Ao thgh 38 Whg-o| o]zt
S9A Z7lakchs 28 ojujghMcClaran £, 1995). sl
we wo] 75k wsls A, ey HYeforoed
vital capacity, FVC)Z} 127t =8l I (forced expiratory
volume in one second, FEV)2 Zx} Z4sh= vhd, 27|84
(residual volume)x} 7|57 ZF7]-8=K(functional residual
capacity)-2 <713t} Zu|-8ak(total lung capacity)-S Y H]
WA GAsHA FAEHTHCho, 2023).
et s ek 9 7)ssh] BiskRE Qlsf w3t He
QRS &= QI3 &40 H F{oFsltk(Sharma -5, 2009).
ST 7] e E =, 28] A% T 22 802 AlE Vs
4o 0] ] 70| BT Aake 25k 4> UrHChilds
5, 2015). E53], w245 A3 chronic  obstructive
pulmonary disease, COPD)-2 Z43} 24 HA|, 7|4
ool 1:3hE $IRRRIOR Hgelo] vy @54 T, )
5 AN 7w 28] Hake SRR, v 7189
(chronic  bronchitis)@}  ¥|7|F(emphysema)S 3Z3oic)
COPDY| $EE izl Wt Ags] Z7leke Aoz veht
=QI(60A] ohollA 2-3uf ] =& Ao HuEn, H AlA
Q7o) GAel TRst A Sl ol st g Zlow
ZFElti(Faner 5, 2012; Thannickal %, 2015). FEV,/FVC
H(70% BlRhe Agele] 1% S AejshE welol
COPDE I3t 4= §lom, o] £:2)= i oA o]
ok} ZFAgtH(Hankinson 5, 1999). #H|%(lung cancer)o|ut
#| ¢ (pneumonia) 5 Aol o3t ARHIHARE Ho] AT <
24 9 sk wje) 1eole] wolel hae} welo] Atk
o AZjel skt set L AT 7Y Fag a2l
siLfolth. Ma 5 (2023)2 AJ&E3H4 =3 PhenoAgeAccel)
w93 7] AP ATHon, BEIHOE o]
AREL 3o st sigh $ie] B Sohs A% 3
o} ol= et BA(: YRR leEEo] EER] o2
Jo] S s} Qlejo] T WY T, AlEsle] 27}
oIt Ao g At Calcinotto %, 2019). H¢te] 2y
5-494|7oll 43| S7Fste] B39 - 85-894] ¢1H
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(Bravo-liiguez 5, 2014). x=QlojA H#o] 714 &3t Yl

=

dhg2jofe}. Uo7k o] Zofl whet B-gZ 715l = Q18
Al wefo] hasto] pelelobd HTe] QA2 212 3
=31 B, & Hg ATt QAEFMA R AA A4E
ElthFeldman, 2001). Jain 5 (2015)& 654] 0|4} 5@ $kxjo]
A HH ATt AEFARRE EA7F F EhAol] H]sf
5u] o =9fthn W uslltkJain 5, 2015).

FHolut di7| e, LA=de] digh Y =&, A
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3 AT Aol wst B Aela sl
AL o2 AAAE vl EEAF WelH
Ofich. e QPN 19l Bl 23] WS U
sl ehal 2 ek QLA weale] AE ol Wy
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= 7Y (hospital-acquired pneumonia)o|
sjo} by Aale] 571 5o 7% el
|88k 57} FA| F7Fsto] o9t welo]
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gk oiate] Ql4lo] Hasith ®3h, =919 COPDOlL 4o
A 75 B7RRE A5ty dge] W A4 =¢lolv COPD

7| Bl A= BWAITHOAT -5, 2000; Han -5, 2020;
Kim %, 2016; Ruan &, 2023; Ushiki 5, 2017) guk& o
x4 w3t ©F COPD, AlgHdw|agtol gt ¥ 7|53
2ol Blagt A5 27| ofFrf. ZLEfsto] 654 o kQloflAl
Ao wolE #Hof COPD 9 AlRMdw| Ak 22 H2gh
Afol] #| 7155 Blusto] B oR sl | ol gt
F242 FalnAt ek

. 97

1. &7 iy

B el 20214 195 20244 129074 00T Ek A
e o] At FH g eQlekA} 3483} QA A o] A]
AR} 0] 2578 tjAro 2 oF LgkA] T ¢l (retrospective
cross-sectional study)e|tl. HA3}F =03 A= of23}; 242 Al
7152 ERINCE 1) 654 ol =21, 2) COPDE Hthih-2
AL, 3) #gholu HF Foll w Al de), 4) 7 715 37t
£ AR AL ofof Z2 7SS 53l 349 5 COPD $H#}
1892} At du|dgkat 167g0] A om A=Y A =
QL2 654 ool HAgtolt 7 7lEel FFs A= 2=
AA-A17A] ke ATER] ok A5 AAsigleh 44 =2l

8 = Comparison of Lung Function in Naturally Aging Lungs, Chronic Obstructive Pulmonary Disease, and Restrictive Lung Disease



old7], ek, ofefd

o 5= ol 3 dof & A7te] Z23 WS A

AEE 5 AT R ol uf Aol FlAe
AT,
2. 5% =7

¥ 7% ZAAHpulmonary function test)

Aus ozl o
(Masterscreen Pneumo, Care Fusion, Germany)& AME5I3
AL, 74 =919 A= i 7Rs 3 HiERE S47](Microquark,
COSMED, Roma, Italy)E ARESFETHIH 1). MicroQuark
H&eF 2%47]= American Thoracic SocietyoA] AA|3t T
71 A A 7to|=eielof wt i Aol EEA
(gold standard device)Z AWl QItiGraham 5, 2019).
B diekad 2 587|580 A WXk COPD X&XA]
ol wep AAlskleh. &8s S8 F closed circuit
method 5 ATEiste] ZIegseitt s} 7He] waktels st
7] Sl 42E ne-AAE ARSEE 3 SA] #7]81500 WA,
AT} olsffdt o Q=T SR AW AlHS HolE o
et 78S AAslth A= HYE ot S QA
Higz RS AM= fARE U RAIE ARgSlo] = 37171 501
7hL W] bt ARESIS1AL, uhpAul e 37)7E AHAL 94 Al
E3tE 34 Al 3-43] BAA] 252 T 5 olojA iRt &
wE=A 2702 20] o thg THEReIA oF 12t a5 U
T 9 ol 3717F YA gk wi7bAl izt wh=ar ZskA|
WalHAl 627t AR ) 71 AARNEOlA FVCe}E FEV),
FEV/FVC H|& S 243513tk FVC(percent predicted;
Yopred)= 2t} % F Y] =80z Y 5 Q= 35S
on|stm, FEV (%pred)> 2|t} 5% § =84 dsa AlASH
3127 Y9 8= 9ujgitt 18]al FEVY/FVC H[E(%)
< 7|% H ofE sk 83 AEE 70% "vrd of
71 H2 gt g FEV/FVC Hl&0] 70% ulvtolet
¥ COPDE Al 4= 9low, FEV,9] 744 COPDO| ArS
Hhdsh= A#(7BS 80%pred o, 7+ 50-79%pred, F5
30-49%pred, 43t 55 30%pred H|Th= Z-g3tct. HhHo
FEV/FVC H]&& 70% oAl FVCZ} 80%pred m]qto|2}
W ARMHEghS on|sh, FVCe| i AlRMwdge] 4
5 WYt 8% AR(HEFT  60-79%pred, FZF
51-59%pred, 5% 50%pred ©|eh=E AREHC) 4 75 242
% 334 AAste] 1 5 HdigkE Akl 4 7k 15%
FAARE 7HH(Ng 5, 2017).

e zge w23

SRR EAel tiet Bt xEHANE 7w EAE A
= 7% (Shapiro-Wilk test)2 A}
831] AL AT AP BHE AT REo]
$Estel 15 10 BANS AR QoA Bars
(one-way ANOVA)YS AF§aHILE. HHlo] Flats it
Lo FFHER gop Hlme FAQl ARAZ s HA
(Kruskal-Willis test)2 ARESFe] A =319} COPD, A3
23t 5 719 #| 715(FVCS FEV,, FEV/FVC H) 2}o]
£ Basieih 2RA7 gela A4S B9l 37} 28 200 Aol
7F & o, W-31EY 27%(Mann-Whitney U test)2 AR5}
AR 2 740) o) AT ASARE STk A
AR Al ANFE 279 73S HAs| S8 2H2Y 44
(Bonferroni  Correction Method)o| wa} Fo+-2S
0.0167(0.05/3)2 $Asto] ARESEYcE BE g SPSS
software package(H# 21; IBM SPSS Inc., Chicago, IL,
USA)E AHgstel B4slela, 7|dom A fols
() 0.052 HHsI3rt

1. HRINMXC] YUHkx 31 Qlabx
18 Apchie] v 9 ¢
%=3le} COPD, ARM#det % 7k &4 3t
=, Yolo} 7], ZFAeA 2+t p=0.2231} p=0.127, p=0.49
2 Ugron), of 1 719] foig Aot glol 1§ k] £
A& Shusigiche AL elulgit, el COPD 150 2%
2 33.3%0]a1 E7E 16.7%, =L 38.9%, Alst =2
11.1%E5 A5k, AletAdw A3 restrictive lung disease,
RLD)OJ A= HAEE 62.5%0]1L, £7F 12.5%, 52 25.0%
2 EFEATE 1), SR ARMIF S 1678 #Ho
(37.5%)2 HH(37.5%), A178LE2H25.0%)A 7|Qlsk3iet
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B 1. APORI] L o NN SXIN=59)

Parameters NAL (n=25] COPD (n=18) RLD (n=16]

Age(years) 74.5+4.7° 71.9£10.3 70.4+7.2 0.223
Height(cm) 161.2+4.6 163.2+8.9 165.7+6.6 0.127
Weight(kg) 59.3£6.2 58.7+10.6 62.5£13.9 0.498
Gender(male / female) 16 /9 1573 11/5 -
Severity of the disease

Mild(%) - 333 62.5

Moderate(%) - 16.7 12.5 -

Severe(%) - 38.9 25.0 -

Very severe(%) -

11.1 - -

Meanztstandard deviation; NAL, Natural aging lung: COPD, Chronic obstructive pulmonary disease; RLD, Restrictive lung disease;
The p values indicate that there is no significant difference between the groups,

44 =3k} COPD, AlgHde|det 15 11| ¥ 7|5 Ael=
3 29} Zrk WA, COPD ZLgof|ARt FEV/FVC &9 Zlo]
51.4423.7%= 70% 1]9ES: HojZo] 7|% #HHE onjgict ¥
715 S9ollA, FEV/FVC HlgRte] A4 =319} COPD, Agt
AT TIF AtololA o3t AtolE EYIrK(p<.05). HHHO
FVCe} FEV & W5 3709 T4F 7He] {23t Ajol7} gl Ao

I 2. FY 39t COPD, MgtdmiRE OF 219l o 7Is Xlio]

2 BIATHp>.05), o] F FVCE F2J3t x}o]& Hol= A3k
(p=0.065)& H3ow AAYHAS 179 FVCEHo|
62.1420.2%pred 2 74 WQITHE 2). 271402 COPDe} A
HgHESt OFoA diEd f5-874  FA(flow-volume
curve)e 7k7t AXISIATHLY 2).

A 3 2004 FEV/FVC H[gTo] A4 =319} COPD, A
SHdEAS I 7o Refel Alolg BQlof| whet AR Ayt
+ 3 33 Zth FEV/FVC HlE&(7|% &) oF Z|3F)ol|A
COPD I35 A4 1=8K(p<0.0167)2} A& 2Hp=0.004)
o] disl 2kt el AfolE HTHEE 3). A4t weslet Agt

A NAL COPD RLD
(=25)  (n=18)  [n=16) P Ao g 25 7ke] Zolol] hat pghe 0.0012 -ojat 2ho)7h
FVC(%pred) 68.8+12.1° 78.2+15.7 62.1£20.2 0.065 ik A} =3} 1329 FEV/FVC B]&0] 92.9+17.4%= 80%

FEV (%pred)  64.0416.9 57.8424.2 66.3+25.9 0.402

FEV/FVC ratio(%) 92.9+17.4 51.4+23.7 75.1+11.8 0.000*

*Meanztstandard deviation; NAL, Natural aging lung; COPD,
Chronic obstructive pulmonary disease; RLD, Restrictive lung
disease; FVC, Forced vital capacity; FEV1, Forced expiratory
volume in one second; %pred, percent predicted; *p{0.05.

olakaloz AAfoln, AR UT] Zhe: 75.1411.8%0]7]0]
opzke] 71w S olAlsk 4 QIThGE 29} 3). B, FVCoA]
3 wsle} COPD 18 71231 COPDS} Alghds e 18
Bl A 27} p=0.0383F p=0.047= UEht A pgrel
0016750} FA|gF ZHSTHE 3). ol 3 2014 A Hhe}
Z+o] FVC Zo] COPD ZIEol|A] 78.2+15.7%pred= 714 =9
7] o],

A, COPD B. Xlohdm et
L PRED g PRED __
- S — - PRE ___ H 3. Y L3i9t COPD, HMIgHSmEE 18 7to| AT
N POST___ ) POST___ ’
“ t Variables NAL-COPD NAL-RLD COPD-RLD
| .l
1' I' ' | FVC(%pred) 0.038 0.831 0.047
i o |
[N FEV(%pred) 0.196 0.392 0.407
. o = of '
- ' f FEV/FVC ratio(%) 0.000* 0.001* 0.004*
4- NAL, Natural aging lung: COPD, Chronic obstructive pulmonary
o 4: disease; RLD, Restrictive lung disease; FVC, Forced vital
e b 2 4 ., S capacity; FEV, Forced expiratory volume in one second;
%pred, percent predicted; *p{0.0167(adjusted p—value using
a8 2. f2-88 ZM(flow-volume curve) Bonferroni correction method).
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2 AFE 654 o] lloA FAHoR wahdE #et
COPD % Aigtdu|alekat 2-2- 4t Alo]Q] #| 7|5 Blulst
k. A Rl w3k QIS #| 715 AskE AlAlsto] gt
Q9] Alslef| wE 57] At #ee] Fo47 ¢1AlS =l
A gy o AFZdye] wE=", COPD oAt
FEV/FVC H]&9] glo] 70% mlvteR 7%= HHE HojFo
44 w3k} COPD, ARMH A 15 AleloflA] # 7]l o
ek fFolgt AfolE Hlth ARHA oA COPD 152 A4 =
sot AlrhdeAet g5l el 242 fo3t AfolE Halth
SRHAE, B4 =9} T1EolA FEVI/FVC HIZ9 7ol 92.9%
2 7= gi= gloy FVCT) 80%pred mFto 2 $357] 23}
of ozt AR dHl At Ao} fAHA HojFo2H ol =3t
2 QIg AR HAR | 23 AS SRIE 5 Stk S,
Hago] glis A ERloME A 7t we =3} X3
o] H 7|5o] AstE|SlSs HolFal ok

2 At} o), gl wE ¥ 7|F Agke 7| A4
of ofef} SRS 4= Slok vt SHA FH9 A S
ZA9) g a4, 28 59 Bl s FVCT7L ghagich
404 o]Zof= FVC7} 4 20-25mL A= 74sich FEV, =
Pastel, 22 SR ool e} welAlc), 25-404] Afolo]
FEV9] A7 AR oF 20-35mLSl A& HalE|$lar, 704
ojgo] =W A%t AT oF 40-60mLojti(Cho, 2023;
Janssens 5, 1999). Thomas 5 (2018)9] 2]HALo]A FVC
Hag 8= 7P ofd AEHE 9% 36.24)9] 14.1mL/
e o vo| e AHF A2 73.04)9] 65.6mL/d7HA
325t0] 40tfjollA 80t 7HA] Aol whet 57153t Thomas
%> 2019). Hussain %5 (2010)2 dA%o| 9 7|'(FEV/FVC
Hlg)ol| w2 FakS Ao, FEVI/FVC &2 20-604
Ato] 8] ARollxl ALl FUsL 604 o)dolA= FEVI/FVC
Hlg gho] Ads] Rolsltt. o] Avk= udg3e] ¥ 7|5 S
oA ZEZLolut 9] A HFE(elastic recoil of the lung) 74
Qo= 7|= o] U W3lel #eo] Qlrk= Zlo|tHHussain 3,
2010). Th2 A= FEV, 748 $4%]e} FEV/FVC H]
&2 A9 Fofgt ARATE olokar Btk 60-694]2] HlS:
ARfelA FEVI/FVC HIE(<70%)9] Hl=x= 704 o}
16-18%0°] v]3f] 2F 7% cHMedbe} Melbye, 2007). =, FVC
o FEV, & F4A7F Aol wet 7kt A
FEV/FVC Hl& glo] 1 gF oA Hopslths AL 79 =3}
of wtet #H 7o) AstErtal Stk AS oju|gith
7129 =F, Holg, A, 294
5 of izl Hol7lsol Fassto] HZgto]
AgZol Blsl A Wkl 7 75 v A 4

i o &
rO

At} 53], 2023 APGAIEA A (FA Aol 700 AP
Algle] A9IES AAEIL Gl Hdolu #HiE Fol ot
Az gk}t COPD+= #ol -5]ar qlrk. Foi{2016) <
J= 37% COPD 9Jj&8A& GOLD (Global Initiative for
Chronic Obstructive Lung Disease) 7|50] We} $£5% 54
I F5 o5 1R E5Fdte] FEV 3 FEV/FVCE B7}5}
gt 252 55 15914 FEV, Zh2 62.24+4.82%predo] 1L
FEV/FVC B]&2 52.01£2.02%= 7|25Q1, 2 54 1
2|4 FEV, 312 42.69+4.28%predo] 1, FEV/FVC B|&
2 31.42+4.24%2 UER} 2 950] COPD 1& A3} ol
a}9ith. Medbe2t Melbye (2007)8] AT w290 EE4
(Tromse)o A 604 o)/ 2|11 41022 tFo & ¥ 7|5
S F7RIAA, O F AP w7 | B e gl ol gkt
£ 92 12.2%, 97} 14.1%E A5k 7o 9 715 ATtoflA
A3t 7ko] FVC(82.4%pred®; 81.1%pred®)$} FEV(71.5%
pred®; 69.0%pred”), FEV/FVC H]£(68.8%"; 67.4%")0] A
o] gt gho® HuE|Qir). ot FAgto] U ZJHE HA|
410212] #| 715 ZAaollA] 604 oA} 10 AR FVCE}
FEV,, FEV/FVC H]& 7tz 90.8-92.8%pred$} 84.1-
85.4%pred, 71.9-75.4%2 74z 7125t o] S-S A
w31 AR el A = 0] Q7] wiiEe] 2 Ate] A
weofe} vluwsf & off tha ztolrp Stk A FVC g2
68.8+12.1%pred 2 °F 22%pred 2}o]& HYO 24 o]= tjAf
AL e EA(FA o, AAZEE )0l thE7] ol
F5HE A4 5 (2016)9] 934 AT E = COPD &
Aol A A B ) 759 AsE AL, 5187 SAE
18 AREOIGQI: 634 ulqk, Q2: 63-67A1, Q3: 67-72A4, Q4:
724 oPHE TF3sHTE FEV, 482 Aogi(-10.60+
5.57mL/d, -15.84+£6.01mL/d, -18.63+5.53mL/d, -32.94+
6.01mL/\d) = o]27H-0.34%+0.19%/4, -0.53%+0.21%/
W, -0.62%+0.19%/d, -1.26%+0.21%/d) 02 A7} v
ARl AL B89l ol= H o R Aol 715 9

)
wBp7 W o] RAH GTS 3 drke AL gulai,

5:87] B0 Ao B 1) 7 L 97 284
S W QAN A4 mstEl ) 7o) elol o AlAe
of5] whe Holck. & AT AL} BATH| WET, FHO
2 ol Ao Z)E Ha Sl )=o) grejo] Astlo]
HashA we) T WHE gt 2o EEAEY AHAe
ws} Sloll EED okt /15 RN A 5 EEE B
Fage] wihe S 37 Hol 25 7] 7hsol L4she AL
2 5 qik A5 9 752 Fou 109 e, vola,

o that 74o] WolA
Aslo] 47 whgel] ). el 557] g ok Aeke
wx) obeleke A4 wBE wo Bt Fast, Fje) 1es)
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ook
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o] 4lsh 9 T2 sk SRS ol 712 s 58]
o] SHh APFUN ASITE AT wet o] 2]
b geplo] Bastck. ol A 4 welojA] o
A5HE A 8 ek wQBA el BAL, Y]t

AN § AN i 53} L 22T

B} A& A,

A 4 sy o] il o S04 24

A9 371 A7) ARHE AlRle] Slek. 3 WA, 2

sipgo 2 IR 1o S0} 44 1ol 210) 24 9] 7

=47} chack 2 ZAET thet Hlole] 259 A

QA BT A2 ABAAR SRIAE SR} 22 Ba

7 Qick W, 2 EE ] ) e dole) NS

oL} Bl o}, WESE 52 BASH 4 L4 ure}

alatr] ofic. ofo] A thtR thid WE o=
d 7% Ad] G F 5 Uk TASE Exﬂa Aol

AElolof Tk npAROE, B AL F

FEV/FVCHY H7lsko] w=31= 99| 7% 1101—— ug—s €]

A} ek B ATl BT 2ol Zisue] e,

RS 5 W] Sl AiSaut 96 A4S ol8
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