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8 <o o] AP H|Tro] A A4 Artaa] I Tl W] vjxE IS g5
T2 A0](209)E Fofl TS X ¥ 85710 EFEd 52 AASH, AP fk, J4 1

3 ATpEA RS} 2ho|AF FHAAE 24 S Td-g FRlstirt. AdAEE(SD ran2 205
Zre] Ao (48 20%, A9 60%, T 20%)E F3l viS fEot e, 837k EFE
S5 (F 54, 5% 308, 58; 8Sm/min, 5%; 11m/min, 20%; 14m/min)& AAJStc Aot F2L H
o] vl (n=10), 1A[HA]o] HlwH(n=10), XAHAo] FFF0n=10)2= FEotct. 857te] Ex
5 A At Fof] AFEFRSPHAE AAISte] F4 oF WA (area under the curve; AUC)E 4H&
o, TEA Qed vt Akt L E Fol Qe AP A EQI HOMA-IRT AF o 557
(abdominal visceral fat/Body weight; AVF/BW)E 4t&sdte] vlwotgict, Eot A% 2204 27t
Al o dlE S BASte] 25 Eflold o ButE ASSl ARt 1AAlolE 5ol HFD-CON
aFoll A= Hlgte] X5 o™, ND-CON 7ol Hls) A%, AUC, HOMA-IR, AVE/BW7} S7tE+=
ZAog etk shRt 857t EFEY 258 AR HFD-TE &A= AUC, HOMA-IR,
AVF/BW7F A== Aos Uyt A5 Ae, HAate A AT, A2 o3t 2o
= ok A7tEA §ro ToeishE mTORSF AMPKE HITHSlo|A BE ZAF ARG 52 S35
Z7tEE Aoz vepytth 2A7FEA dAo] T E Beclin-1, BNIP3, ATG-7, p62, LC3= H|THg3 o)A
RE Z7kels Aoz Ueon, 255 o Hate Ao Ueiyth 7|22 xe} eto|iF g3
Al £H85h= Cathepsin LY LAMP2= BITHSRHO|A BT AAH oM, 252 T3l S7i6k= 2oz
BTt EYEY 53 T2 AAE 2 A AdtolA deh= Wajetd a2 Jidst Aprtaa]

ik

9 r
o:

[ o

ol ¥ wE 1
lo

Mo

oz o

J

TCorresponding author
(E-mail: kbume23@dju.kr)

_91_



2 ANE - A2 Journal of the Korean Applied Science and Technology

2 fEstE Aoz Yeyth mehs Efed &

off
o
o>
ol
r -]
i
i)
ridk
1o
£
ol
e
oyl
=2

FAo] - EHEY 2F, HTE KRR, J7REL]

Abstract : The purpose of this study was to investigate the influence of obesity on the expression of
autophagy—related proteins in cardiac muscle. To this end, obesity was induced in rats through 20
weeks of high—fat diet, and the animals were then subjected to 8 weeks of treadmill exercise.
Subsequently, the expression of proteins that regulate the induction of autophagy, formation of
autophagosome, and fusion of autophagosome and lysosome was confirmed. Obesity was induced in
the experimental animals (SD rats) through 20 weeks of high—fat diet (carbohydrate: 20%, fat: 60%,
and protein: 20%), and they were subsequently subjected to 8 weeks of treadmill exercise (5
days/week, 30 min/day, 5 minutes; 8m/min, 5 minutes; 11m/min, 20 minutes; 14m/min). The
experimental groups comprised the normal diet control group (ND-CON, n=10), high—fat diet
comparison group (HFD-CON, n=10), and high—fat exercise group (HFD-TE, n=10). Oral glucose
tolerance test was conducted before and after 8 weeks of treadmill exercise, and the area under the
curve (AUC) was calculated. Through fasting insulin and fasting glucose levels, HOMA-IR, which is
an index of insulin resistance, and abdominal visceral fat/body weight (AVE/BW) were calculated for
comparison. Moreover, autophagy—related proteins were analyzed from cardiac tissue to investigate the
effects of exercise training. Obesity was successfully induced in the HFD-CON group through
long—term high—fat diet, and the HFD-CON group had higher body weight, AUC, HOMA-IR, and
AVF/BW compared to the ND-CON group. The HFD-TE group, which underwent 8 weeks of
treadmill exercise, showed improvements in AUC, HOMA-IR, and AVF/BW. Although the body
weight tended to decrease as well, there was no statistically significant difference. mTOR and AMPK,
which are involved in the induction of autophagy, both decreased in obesity but increased upon
exercise. Beclin-1, BNIP3, ATG-7, p62, and LC3, which are related to the formation of
autophagosomes, all increased in obesity and decreased after exercise. Cathepsin L and LAMP2, which
regulate the fusion of autophagosome and lysosome, both decreased in obesity and increased upon
exercise. Physical activity, including treadmill exercise, was found to induce normal autophagy and
improve pathological phenomena observed in metabolic diseases. Therefore, the findings suggest the
need to consider treadmill exercise as a primary means to achieve effective prevention and treatment
of cardiac diseases.

Keywords * treadmill exercise, obesity, cardiac muscle, autophagy
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Hjuke ojofulo]  AlFEEe] HEoz Ao 2l Plog Hgk ZA7E Aol &9 s
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A 4548 (@ low-grade  systemic defx ek
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AgE HESP] s T80, AE AES
15 gt 2-oltt2]. ol FHoA &
© oy mhEE Az i 27EEe Al
= A7k A(Autophagy) @742 AHo] Ho
Aol Higt Fast FEEe Asd2l

A~

AE AA autophagosome¢] FAEH =poliZk
(Iysosome) 2] G & (fusion)oz 2F &
AW =49 524 Al dots]. 55 A7t
ZA e A oo 8% qgE stk A
o5 geA duHel ATtEAS A% 2249 A
AR e, AT Az gd 23 9 AAAQ
A 7HaAdoll Z1oRits AoltHTl. A= ol
age A 4 2 AT 2E
o] Ztky A QTSI
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HEH, FH A7EEA ] FEAof loidE o
Fet Aiso] HuEa ok AR 259 F
o A=, BAAR 93 E87t AEE
JEiet A0 &8t 2R Sl wet ot
e At KT Qo @7 HREe= giE
o] dFoA RFol ATEEA T AL
Hoks frgttiy HuEy QIth9,10]. AA)&
(mice)E tde= A77te] 2d & dAde
autophagy flux (p62/SQSTMQ TH&-S A 9|3t
Beclin 1, BNIP3 and LC3-IDE Z7HAZH oW,
o]&3t increased basal autophagy & A+4 &
Tor FH AT A3 AAZE Al
"gstty Bastal QoH11]. Lee 521 A4
Fmice)E dfez ¢ 2o 255 Fdf A
& TEolA ATERA Aol S EHAHY B
[l L e L R 2 P I e B S i Sl
A TEAEe] A7t B e 24
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4939 Fees de Fo A&k
ot AYEELS 8F% Sprague DawleyAd A
#Ae EKOATECHOZHE Hoklol 24z o]
g fj7hx] Hijste S8 AR RE 224270, &

T 50+5%, HFE7] 12X7DoA ARSSgT
24%0] HYE w Wk fEsy] 13 A
E20=2002 2037 FHAFUFBNN T

TAHATR(D12492; B3R 20%, A
60%, A 20%)E It AolF &2

A% RSNt AeERe Bl YD
(Normal Diet—Control; ND-CON, n=10), 1]
W2lo] vl (High  Fat  Diet-Control;
HFD-CON, n=10), 1A% 4lo] 2=Hch(High
Fat Diet—Treadmill Exercise; HFD-TE, n=10)
om TR AFL UGS AL o83}
of 2] AR/ B 7 28] 2okl B
& A8k

2.2, 2SYH

HFD-TE 152 rodent EIE=H(D]2-242,
Daejong Instrument Industry Co. Seoul, Korea)
oAl AAEE 0%2 THAIZ Fof 517 30824
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2057k A Aol Bel wlgo] Hr
APEBL o TAAC] Q4T
AF@355), Tel5 857ke] EAEY £54
AW FG1F)0 LegRalats s

. EEFRAPAL DAY Aol B 3
3 Mo R AW Emgst qlawe] slbusts

oty mrd AFHe] A3 U=A]
Jstct. & AdHAA 30% 2FIA
(1.0g/kg body weight)& 7+ Foistal #e

oA F 53](08, 30&, 60&, 90&, 1208)9
7Yzt Aot o FH7E ol8st S
254t dojxl HoletE ol g5t & 2
F32 BEHWESHA(area under the curve:
AUCE 2Astqrh. & 25324 EHERgHE
2 NCSS 2007 mg1sjog BAsHqrh

oo i
o 12 It

=

= gAY 22S HEsoh
oo w5 HAE (Abdominal aorta blood
collection)& Fll AAlotal A4EE7]E 0] 85
o glucose, insulin &4 95 AL E2 st
oh. 2od @32 Ao =T SJF[ste] &
Astlnt. BERAYE RS ZHifote] ERA
z22g AE3 F AL ARAESE Aol
AZR 85 AAst FAE Skt A%
XA wW2A HEsto] AAHA st &
A A7kA] -80Co A2 W7o Hyshe

o},

2.5. HOMA—IR E.Af

HOMA-IR E&4& $I3 glucose, insulin®] &
L= =4 EA T oFste] EAStl o,
HOMA-IR index= T F4lo] mat Al4tetad
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ot. HOMA-IR = fasting serum glucose
(mmol/L) fasting serum insulin = (u
IU/mL)/22.5

2.6. Western blot

AT ZAL lysis &5

==

T &7 homogenizer
g o]gdto] A& st & 4CeA 13,000
OIS dHE=E &5d4= Bradford
meathodol] ohet & Tl AFS Aoty o
e 30uglZ  SDS-Polyacrylamide gel(7%,
10%)o14 A7]9% S PVDF membrane
(Amersham, Arlington Heights, 1L, USA)S=Z
oA 713, 3% BSAZ} H7MH 1x TBS-T &4
o2 [A7ES A2olA blocking AlX1 &, 22t
o] 12} FA|et 4TCoA (12A1ZF o)) RESAIA
. 2 A= BNIP3(#3769, Cell
signaling),  P62(#5114),  BECLIN-1(#3738),
LC3#2775), ATG7{#2631), AMPK#2532),
p~AMPK(#2535) mTOR#2983), p-mTOR
(#2974), Cathepsin ~ L(ab6314,  Abcam),
LAMP2(sc-8100, Santa Cruz), «-Tubulin
(sc=5286) FAE Argstct. oY TBS-T
ASHoR 1027 33 MY & 2zt 12 F
Ao whgoh= 22 ALt A4 1A7E<t
HESAIZl Fof oAl TBS-T ooz 1083t
338] AIAE3, WBLR solution(Western Blotting
Luminol Reagent SC-2048, Santacruz
Biotechnology, USA)9l membrane& ¥l 187t
skl Pojxl membranes ©|W|A] B4 AlA
Hl(Molecular Tmager ChemiDoc XRS System,
Bio-Rad, USA)& o]&sto] AZHgE & Quantity
One 1D Analysis Software(Bio-Rad, USA)S
ol-goto] TR AZS AtESHHTh

J

ol 2k

2.7. Rt2X2|LH

B AFoA dojrl nE zRE AE$E
18.0 SPSS BAl ZEIMS o]gste] 7|& A
Z(mean+SD)E AtESIATE AlF, HREALE,
AUC, HOMA-IR 227 A% zHo|A 27hm
Al e el Hok 7 zto] B4 Qo o
AHFE A (one way ANOVA)S AAlsta, A
Zr Fogt 2ozt 9l ¢ Bonferroni WH
|8sto] AL HFS At ol A
OJ5FEL a=.052 A5

==
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2 e
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3.1. F|F, AUC, HOMA-IR, AVF/body weight s
a2 Aozt F7IZke] AlFHI= =
(Table 1>ofl AAE Hhe} ot WA, 129 A
o] 245FxHduring HFD, initial BW)9] A5 & 3.2. mTOR2} AMPK EHHHZEl H3}
AP Ax ND-CON 14&, HFD-CON 1 Efey 250 wE ArhEAe] §& Ao
, HFD-TE 1% 7to| EAHo=2 9ot jo] ga o] Z& mTOR® AMPKY Aif:=
A= Ao=r UePHTHF=0.847, p.05]. 1A CFig. Dol AAlskle. HA, mTORS] %,
Alo] 435 (during HFD, final BW)2] % ND-CON i, HFD-CON I1%&, HFD-TE 1
AR Ay ND-CON 1%, 5 1ol SAAHCE {oFt A7t e AR
HFD-CON 14, HFD-TE 18 7ol 5A4e  WERTHF=58.627, p 001 ARFHS= AAIRE
2 903t zolr} 9 Aoz gyt 21}, ND-CON ZF°| H|sf HFD-CON 1&
[F=22.472, p<.05]. EFEY 9% 132H(during 2 Idsgo] FAHoR {olotA HAEGoH
TE, initial BW)9] A& BEAEAG Ax (p<.001), HFD-CON Z1&o°f "8} HFD-TE 1
ND-CON 1%, HFD-CON 1%, HFD-TE 1 < YTl FAACE [t FUIt AL
5 It BAZSR fogt xolrt e AoR Z YT (p<.001). AMPKe] ¢, ND-CON
LFERSITHE=24.245, p<.05]. EfEY %5 85 4, HFD-CON 1%, HFD-TE & ol &
ZH((during TE, final BW)9] A& BEAHRAG Aoz folgt zol7t e AeRE UEt
Z7 ND-CON 14, HFD-CON 1%,  [F=23.038 pC001). AFFASS AR 2,
HFD-TE 1% 7o BAHoz §ol5t jo|7} ND-CON Ig°| ®s] HFD-CON 1§52
A= Aoz YebdtHF=23.142, p<05]. AT dgfo]  FAHCZ  {osA  #AEGeH
HaldAE Ed dojx AUC, HOMA-IR, (p<.001), HFD-CON Z1&¢] H|s} HFD-TE 1
AVF/body Weightoll thet Aat= (Table 2)°l B2 Udgo] $AFHCE {osHA FIRE AL
AAste. AUC Aaks W 248 AR 4 2 e TH(p<.001).
b 5 7ol [F=22.193, pd05] EAZCRE &
oI5t o7t Qe Aoz yepyith d&d AF
A B7FE Yol 3EA el xS 2Ed 5
£ o]gsjA HOMA-IRS] i3t AiE W
A AARE Aat, 5 Thell [F=22.193, p<05]

tlo o r|r mu

AT H

Table 1. Comparisons of body weight, AUC, HOMA-IR and AVF/body weihgt

Metabolic parameter ND-CON HFD-CON HFD-TE

Initial BW (g) 460.50+14.46 466.60+20.29 471.10+19.51

During HFD . .
Final BW (g) 572.10+25.14 713.00+71.04 707.30+53.03

Initial BW (g) 574.90+21.66 718.40+69.63" 711.80+52.94"

During TE . .
Final BW (g) 594.60+24.24 742.10+65.59 704.90+52.33

AUC 42978.00+5914.89 56731.50+£3744.12° 44394.00£5325.04"
HOMA-IR 1.55+0.29 5.54+1.40" 416%1.13%"
AVF/BW (%) 5.71+0.45 9.75+0.97° 8.60+0.89""

Values are presented as means + SD, ND; Normal diet, HFD; High fat diet, TE; treadmill exercise, BW; Body weight,
HOMA-IR; homeostasis model assessment—insulin resistance; AVF; abdominal visceral fat. *Denotes statistical difference
from the ND-CON group. **Denotes statistical difference from the HFD-CON group (p<.05).
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Fig. 1. The effects of treadmill exercise on expression of mTOR and AMPK protein

in HFD—fed rats.
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Fig. 2. The effects of treadmill exercise on expression of autophagy-related protein in HFD—-fed rats.

3.3. Ap7t=Alof| 2 El CHHE H3)

Z 7 A WHE AA(Beclin—-1, BNIP3,
ATG-7, p62, LC3)9] BoH= CFig. 2>o] A8
At WA, Beclin-19] ¢, ND-CON I,
HFD-CON 1%, HFD-TE 1% 7t EAAC
2 gt A7t e AR Ysdth
[F=109.324, p¢.001]. BNIP39] - ND-CON
1%, HFD-CON 1%, HFD-TE 15 7tof &
AHdegz fogt Zol7t Sl AR sttt
[F=14.698, p<.001]. ATG-79] 7%, ND-CON
1%, HFD-CON 1%, HFD-TE 115 7t &

Aoz Fogt ztol7t QE AR UEyth
[F=14.768, p<.001]. p62°] %L ND-CON 1
&, HFD-CON 1%, HFD-TE 1% 7lo] &4
Hog [ogt zpo|rt e ALR UEyT
[F=22.966, p<.001]. LC3-1¢] #$, ND-CON
1%, HFD-CON 1%, HFD-TE & 7o &
AZRoZ fFolgt ztol7t Qe AR UEyTh
[F=16.763, p<.001]. LC3-11¢] 7%, ND-CON
1%, HFD-CON 1%, HFD-TE 1% 7t &
AHoZ Fogt ztol7t S AR UEyth
[F=12.947, p<.001]. LC3-TI/LC3-1 ratio®] 7

_96_



Vol. 37, No. 1 (2020) Eftd %ol AT Ao] 3 ATAEY] AbxA] vy o Hdo] nj

€, ND-CON 1%, HFD-CON 1%,
HFD-TE 1% bl EAH2= fot Apol7t
= AL E YERITHF=8.900, p<.001].

3.4, Cathepsin L, LAMP2 THHZE] B35}

AZpE Aot grolAE FYTA XE ol
o] ®3k= (Fig. 3ol AAIE =pet ZArh ©A
Cathepsin  Le] A%, ND-CON IF,
HFD-CON 1%, HED-TE & 7t EAHC
2 ROt Zolrt e AR YysEt
[F=47.258, p<.001]. LAMP2°] 7-¢ ND-CON
1%, HFD-CON 1%, HFD-TE 1§ 7t &
Ado=z Fog 2|7t e AR UEytt
[F=100.380, p<.001].

2 A 7o uAgAolE ol Mgk
# = 52 AASHA HRrEE
2ehAQl AT A% TSsAEe] Aprtas] 3t
= mAEAe] g5 YotEgtrh. W

EfEd 252 Hgter frH AF5Z7t
ERRAEE g4 28 A ded AR

o of filo

o

-

o2 ettt olof tigt AAIgE =9+ o3t
2t

HFD-CON 1E°] ND-CON 19| H|3|
A Fo] Z7E1, AVE/BW GA| Z7tE Aoz
Uehdtt,  E8]  ND-CON 18] H|s|
HFD-CON 154 35 Al 223 Fxet <l
d sk s ol wWE HOMA-IR,

Cathepsin L | " e — —_—

LAMP2 | smsas s s s S "

a-Tubulin | G S S—— . S—

rr
of,
]
N

AUCZt £71EE AdE HoF1 ot 2 o
gt @go] Wds Fof 52 A2g dnioz
P e A, Aol gl Hls| 9
Aoty MladdFol yEhtar
gelgt & ot} sAY EF=d
It AVF/BWE ZaAzoH, odad
% sl HOMA-IR¥} g%
1 dojzxl AUCTT 7HAEl= a3t
H|gE2 thAHd Aghe] ARl
71 9 sHAR,
2 2yt FAAALL] Uz Y&
7131, ol Bl AW ALH T4, A
Aol uehdthy Rystiri18,19]. E5t e
g SUHE 5% @948 ed MHE &
ded AFPHE Jfd"Ec Hiskar gl
[20,21]. & A7e] Aik= Hgh nElox 5o
FAAEA MHAEIE Bagh 7|E Aot A5t
£t Aoz eyt &, Aoz fxd AY o
S EYEl 5o o
Qe Aoz ehgrt
fe AE 47|13 AASEL Al
AgosA AMxe] 4 #|HE
. SHARE Aol Fkgte] whet
AagEgy g Qo
FeE ArtEA 44
AATA, gl =
7A35-S EFIE At oot BAZE Aot
Zojct. o] AFoAE ATt A TGS 2o}
AMPK®} mTOR9] Wds  Eelstalot.
HFD-CON I&oAles & ol e 7has
Aoz Yepton HFD-TE IE8oA: nE
do] Z7bE Aoz yehgth. AMPKE 27t
Z2ol Fast x4 AR TASHH AMPKE
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Fig. 3. The effects of treadmill exercise on expression of Cathepsin L. and LAMP2

protein in HFD—-fed rats.
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A% vg) 2 ARHbef oigt BS gyt ek
g QtH23]. AMPKE ZHHo=z mTOR
Arel ZAAE QARSKSIYL mTORC19] subunit
¢l RAPTORS] Ser7229} Ser792E <l4tslste 2
#] mTORQ] &g AASto] A7tEAS F7HA|
At g#fA ot Eolgt & HFD-TE 1§
oAl mTOR <I4telrt S71Hd Ao vyt
AMPK ¢IAI8HE F3) Ap7pE2lo] e 37
oAl mTORZ} <A|=oJof AT, Q35|
HFD-TE 224 mTOR &4o] Z7td Ao
2 yepgth oot #HSIA E ZAE AA
3t 4= AT mTOR Alsdge] &435H24]
$2 mTOR AsHdgdEs HHNE ArixEA sy
o] FEEAU25], HITHIRlA 25 B A
AL 24 Z71dA o] mTORS EAshE G
e Aoz FoHECH26]l B dAFME
AMPK ] ZASIE T3l Ap7tE2]o] fw 7o
2 g, vgia L5 ARE F Arprse
71&] &2]x mTOR &4 A& T35+ A7t=
Al fEole o2 AsHg HAS Sz
i £ Ql2-S A

A BaiE 53 A7pEA @4 it
ATE HANEY &89 FEO HeFF, AARH
259 FFe} A, BEAAHE Sl wEr ohst
A3t BET gt} SHA|T 2Fo] AprhEA
Aol 2de Bl ARAN T2 A% g
andolat= dAdEo] Frlstal lrH27,28]. =

Z1ZA A3 #Es|A Beclin-1, BNIP3,
ATG7, P62 I8l LC3:e ApizAx

(autophagosome)E @/dsh= 4719 TAlo &
HE ods B dAgods ATREAE 450
TAE ggEo] Idg gRlstert. Beclin-1,
BNIP3, ATG-7, LC3-II/LC3-I ratiox= =%
HFD-CON 1F°f Hls] HFD-TE ZI&olA &
T e Zlor ueigth ArtEAR Ao
dy gildE2 v Aol Frkstal 9]
ol Hdag Zor uehgth Ak
of e gude] Aoz 45t
]U

L

It

Eee

jus)

re xSk
-

o M o
S oox o it

ok ol offt

=
IHdSol A Zp7tEAle] F7tE Al &
59 Bol 4a® AoR ANT & AW, A
7} A I (autophagosome) @t 2o AF(lysosome)
o] gt(fusion) GAE =Hsts LAMP-2 o
At g4 | o B 849l cathepsin L
ool dred o o35]8] fAd Ze=w o
BTt & HRMSel e AtEAl RS} roli
F9 AT JAEHA sl FHFTA

)
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29] Ago] Za® oln|, &% AL A
HNENES epolaFe §

Aoz ALEA BHol F7hE Ao HA
T 4 Uk 25 B AIEAZ 94wy
Aol WA Pt oht AREAY HE B
Agle] e st gz AmA Ayel A

N

v ATREA Y] BIAGAY R F7F @Al

52 SOl AR o] A
og ZgH Aog wmoHEHth = 255 5
7P A dpgo] BAJStEHA AAEH 2
7hEA e} dolaFe] §ATHA St Ao
T owddEoh 22 oleh wHsiA Akt 27
AXNE felid= AR d= B aedo] &
d S Fote F7HERI A7E e A
oz maHEg Beclin-19]  overexpression
autophagys Z=ste] A% 715 ol 2 He
o grdgS RN Z|A[29], p62 THE L]
e §-8491 autophagy IHgol "4z o]x]|qt
Aol =W autophagy &Aool 238]2 A|E
7] wzoll Adet WdpFo] FAIHojoF ghrhal
oA QUH3031] Ee B o] Az
Beclin—1¢] downregulation®] LAMP2 ®¥& &7}

£ B9 autophagic & (autophagic
turnover, autolysosome?] Z7hH-& F7IA|7]4,

Ax AE 8L IFEAIITE 23H32,33]1¢
YAoH= Ao UeRTh ol/fe AiE FHS
W HRMEOA 252 BT AVhEA B
2 (Beclin-1, BNIP3, ATG7, P62)2] slatx4
2 autophagic 3|H&S F4Ho=z x5t 9
gt Fgoln Yoyt Higte g frE uHAE

Arkmd wgel AMEE oz SN

ek,

nt!

e

4. 4 E
o] dE 1| Ao|g GLE H|uAE o] A
5ol A 22O ArtEA By el iy
of wAE JFE Fstler. A7k A

Aole THIAQl HIRMIRelA Uthte AIES
7 el A AR a3 SRANE ST

=

Zog wehenh 27t
ol vk 27

ArEA el Y4 FEstA FEsAT, A7 E
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