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A Study for the Mechanism of Abnormal
Proliferation in Vascular Endothelial Cells using
Inhibitors to the Signal Transduction Pathway
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Su Bong Nam, M.D., Jae Young Herh, M.D.,
Young Seock Kang, M.D.

Department of Plastic and Reconstructive Surgery, Pusan
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Protein tyrosine kinase(PTK), protein kinase C(PKC),
oxidase, as a mediator, take a significant role in signal
transduction pathway of angiogenesis. The authors uti-
lized the inhibitors, targeting the formation of three
co-enzyme in signal transduction pathway in order to
quantify the suppression of abnormal vascular endo-
thelial cell proliferation induced by DMH, to compare the
level suppression in each up-regulated growth factors,
CTGF, CYR61, ITGB1, FHL2, and to identify the rela-
tionship between abnormal cell proliferation and signal
transduction pathway. Five groups were established:;
Control group, Group of DMH, Group of DMH-mixed
Herbimycin, inhibitor of protein tyrosine kinase, Group of
DMH-mixed Calphostin C, inhibitor of protein kinase C,
Group Of Dmh-Mixed 10 U Catalase, Inhibitor Of oxidase.
The rise of vascular endothelial cell was compared by
MTT assay, and four growth factors were analysed with
RT-PCR method, at pre-administration, 4, 8, 12, and 24
hours after administration. In comparison of abnormal
proliferation of vascular endothelial cell induced by DMH,
suppression was noticed in Herbimycin and Calphostin
C group, and Calphostin C group revealed higher sup-
pression effect. Nevertheless, Catalase group did not
have any suppression. In manifestation of four growth
factors, Herbimycin and Calphostin C group presented
similar manifestation with control group, except in ITGS.
Catalse group had similar manifestation with DMH group

Received September 27, 2005
Revised November 8, 2005

Address Correspondence : Yong Chan Bae, M.D., Department of
Plastic and Reconstructive Surgery, College of Medicine, Pusan
National University, 1-10 Ami-dong, Seo-gu, Busan 602-739,
Korea. Tel: 051) 240-7269 / Fax: 051) 243-9405 / E-mail: bayc2@

hanmail.net

3 9% WA ug A S

in all four growth factors. Abnormal proliferation of vas-
cular endothelial cell induced by DMH have a direct
relationship with PTK and PKC, more specifically to
PKC. Oxidase was confirmed not to have any relevance.

Key Words: Proliferation, Angiogenic growth factor, Vascular
endothelial cells

I AT A 7He d HoHEe B4
A & AeEdd 4494 59 JeaE 2 o
& A% A 7 (signal transduction pathway)e] we}
OlHAH M olHF BRY A FolA AE A AR
8% iEzE FEEa e FAFME

protein
tyrosine kinase(PTK), protein kinase C(PKC), oxidaseZ
E & Ank” g9 949 ugSHd 4 A o9
FAE B2E 7HAL Jlend, vARAA AZ F25
Z2E due /I Az Ae L S B YA
A AE o] & AT AL B2 wk PygS A3
o ofel thE 712 A7EM AREL EAFFE LT
T3 27 DMH(1,2-dimethylhydrazine)E ©|&3}o in
vitroo] 41 HUVECs(human umbilical vein endothelial
cells)s] 48 fshe 4PRDL BEQL, MG
0% F4o] 8 Fa PUATAN A5HoT By
HE 945 FAFLE” w2t 9 A A A Es
ﬂ%%ﬂﬂ%ﬂﬂAﬂﬂﬂ%M%ﬂﬂDMHﬂﬂﬂ%
EH= A AA AZ 54 HAANA A AxE dopr
a, %*Ml ol @ellM FAd FFAAREA Y| CTGF
{connective tissue growth factor), CYR61(cysteine-rich
61), ITGBl(integrin beta 1), FHL2(four and half LIM
domains 2) ¥&#H] A& aE Hwste] AR A
E 34T 2 AL A A A 3L dSstaAt
ST

FERAAZE Ee7t folstn P4 wHE 4



Hol] F2 o] &5 Y= A A W3] A ZHUVECs)
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Protein tyrosine kinase(PTK)2] AsjAZE =

doo)q EHFE AP Herbimycing Hdaaw,’
protein kinase C(PKC)¢} #d @ A= o3 FF7t 3
Ak 2 FJME PKCY SA4A o] iAo AHEH
= Calphostin C& A9 4}’ =3 Oxidases] A3 =
e Z 924 CatalaseE ©]-8-3t Tt
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HUVECsS 96 well platedl] v %3t 3, PTKe] o gt A3}
E-A Herbimycin, PKC9] A#|&2 Calphostin C, Oxidase
9] As)A| CatalaseS A Fol| &% A3ttt
AP A e zEY AT wa 23 awPe o, 4
A dEAYA e 2Ty AMEAZE S X
e s ARsotdong, A4 Ay § AHEFE
#23 An, Herbimycin 6 x 10° M, Calphostin C 5 x
10° M, Catalase 10U 5o A 23 vl5d AXA%
2 Ueh kg, 1).
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Fig. 1. Measured growth rate depending on time after treat-
ment with three mhlbltors for growth factors. A untreated group
(control); B, 6 X 10°M Herbimycin; C, 5 X 10° M Calphostin C,
D, 10U Catalase.
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A} S
th M EHjke 5% CO9) 37C 279 7h5E wiekr|o A

2) MESZA0| chst MiSE A2 & Mz EH
a. 4AAA e g AsA A

A7 WA E B AR F4E Fredhe ZdoA
DMHE #2|& u), AE F249 JAE4S] Herbimycin,
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b. MTT(the tetrazolium salt) assay

Al A7t mE A X9 A& MIT assay HHOE
v 3ot

DMH$} #Asl&do] £3d wikuAE A3 AAs}
1, 2zt welld) MIT labeling reagent(3-[4,5-dimethyl-
thiazol-2-yl]-2 5-diphenyltetrazolium bromide)E 3 7}3}
(HZ BT 05mg/ml), 5% CO, 37T 279 7I&8
w710l A 5AIZE WS A Z T RE3 S XA AA
3t &, DMSO(dimethylsulfoxide)S z} welle] %
A Za, S9E MITE 943 83|A]A scanning
multiwell spectrophotometer(ELISA reader, Molecular
Devices, USA)E AM&-3l9 570nme] oA FFT
(optical density, OD)& &A%t}
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DNA chip £4& 53] 4& 4AAAES FAREE
ol 4-5te] Ztzte) primerE Aztelirh. DMHS} A 314)¢]
A zte] e dizas Aol RNAS F&3h1,
RT-PCR(reverse transcriptase-polymerase chain reaction)
S Alg3led FE bandE W8} ch(Table I).
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RNA %2 74 & A X 33 Ad% RNA7} RNaseol
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Table |. Specific Primer’s Sequences of Selected Gene in Regulation Related Gene in HUVECs by DMH

Name Sequence Product Size

CTGF sense 5-gca gct ggg cga get gtg cac cg (331-353, 23 mer)
antisense 5-gcc tga cca tge aca gge g (866-848, 19 mer)

CYR61 sense 5-gct gga atg caa ctt cgg cg (442-461, 20 mer)
antisense 5'-gce gea cct cac aaa tcc g (1028-1010, 19 mer)

ITGB1 sense 5-gct gga gga atg tta cac g (923-941, 19 mer)
antisense 5-gce ctt cat tge ace tge acg (1609-1588, 21 mer)

FHL2 sense 5'-gce ctt tge tge caa gga gg (813-832, 20 mer)
antisense (

5'-gca gtc gtt atg cca ctg ccg

1323-1303, 21 mer)

£ 3}91, RNAS| Etgo g <lsto] 3 H4387
A&@C)E FAAH

RNA FZ 9] #4& 277 M9 platec] A v
WA S AA &, MAEELS HBSS(Hank's base salt solu-
tion)2 A& 5t 0.25% trypsin-EDTAE ﬂxﬂ’s}s’at} ne
H AEE 15ml Fol Zo} 1,000 rpmoi| A 5E7F YHE
o, & ulete] A PolEnh @y &4 ¢339
AAS %, 1ml TRIzol®(phenol + guanidine isothiocya-
nate)S 713tk RNAS WEe] §ol3t= g 33l& A}
E3to] §HEH o2 deste] oA 583t WHA7| L,
chloroform# 7}8ted 12,000 rpm, 4 Coll A 1587 Y4l &
st A48 & 2YE F FolA RNAYE &€ &
Arzdluks Be)ste] 1.5ml #o 2 &7]3l isopropanolS
H7vetgrh 12000 rpm, 4°ColA 1087 948231
RNA gojgjgk @d7]a yez] §4& AAsH 0.1%
DEPC7} Azldg EEZ 9E 75% ethanolZ A H s
7,500 tpm, 4ColA 587 942 stk RNAR o} S
37T 7P A AZAIZ] F RNasert =7 F& =
Z RNAE &3A7]2, 242 Y51 Rastdoh

flo

3) RT-PCR Y8
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& AT RNA% cDNAZ A#A7|= 434 A<

&3} 2ol st

Z}zk2] 100 ng RNA$} 100 pmole ohgo dT primerE 4]
o] A] 65Tl A 583t ¥H3A1Z &, A& Aol A3k v
S-S RT premix(Bioneer, Korea)d 1 #Z5 3 20 x47}

EZZ RNase free waterS #7138 5 & w33l 42T
ol A 6088 FiI, thA 94TAA] 5EZ -EAZTE 93
A 9ee vkl gele 4T Basdt
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RTEHE-E whgl &3} A fxdztol] o3k primerE At
23} PCR premix(Bioneer, Korea)o] 211 3]%1?‘54 20
Wt NES ZR4E sl Egsat. 1en
primere] Tjgt Tm(melting temperature)o] G222 +
74A Ao 2 o] PCR #A L AFydHTh
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B) 7148 21 wkEs 3, 72°CA 587 wee @as)
t}. ITGB19] primer7} H71E #H& 94Tl 5%
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a3, 72CeAM 587 v g stg
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¢S GAaAZT 48 PCR uE Gel image analysis
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HUVECso]| A| 29| u]434<Q] $4& #x=3h= DMHS
A ZA47o] th3h protein tyrosine kinase?] A3l Herbi-
mycin, protein kinase C2] A& A Calphostin C, oxidase2]
A3 Al Catalases} A A2t MEY FHES A3}
S THFig. 2).
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Fig. 2. Measured growth rate depending on time after treat-
ment with DMH and inhibitors of growth factors. A, control
group; B, 10t ng/m¢ DMH; C, DMH and Herbimycin; D, DMH
and Calphostin C, E, DMH and Catalase.
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DMH®} Catalased] FAIAEFAAE Herbimycind
Calphostin C9} tlzH o2 i) HludA 48 F
2E AZIM @A AolE EFon, 23] AxF
%% EE Aol DMH A2 vlszgh s
A A & 8’\]7}77}1]‘\: Z24&°| DMH A&
E‘:} ‘7’%%2‘4, A F 1247t M= DMH Az}
AX] 8t T, A2 ¥ 2447kl A= DMH A 2B}
7 F7HEE Rt
DMHe] ¢J3] frrsle vAdH0 Ax F29 A
& Herbicmycin §A)* 273} Calphostin C EA] A
golA FA8 F A1 (p<0.001), Catalase FA A2
Fol= A3 Ed7h 95 A JERHp>0001).
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Zholl W Q] ApolE BQl 2SS T gz AgAAe E
Jg #A e E o dAYAAE AEE F AN
=4, o]& E4o] CTGF, CYR61, ITGB1, FHL29o|t}. o}
3 ] 7tA] BA] th3 specific primerE A &}5}9
(Table I), DMHS9} Z}7bo]l As|AE &4l 2] A 049}
A8 & 6, 124, 2447t X RNAE $23}o] RT-PCR 7]
WO A Y o5 E4d Hg 2d HdE vus] B
pl=g

CTGF9] 7%, Herbimycin 5A| 3 2] F-2 0417 A A
2 F 4N 7A] A EHQ FH e RYh g2 d
H L E o, A F 4A oA Boh FAEd R, A
8AIZE, 1241 M e S718How A e & 24| Thel A
FQ3YTE DMH Hejzae] Mo s g F 2
Ao A @& o] gkl Calphostin C FA| A &2
0A)ZEA A A7) & 244171717 A &40Q] 2718 RYgom,
e Blagds o, 48] F 2 Aol Td A
£7} o370 WA vEstont B44 Aol glsith DMH
Ao vadM e My F 2 AR A 23 o
stgtt) Catalase A A 22 0A1ZHFE A2 = 244]3F
AR %A PREILE R, UEFIE A F 2
< Azt A @do] A JEhgtal, DMH A 2w 7o
Hlaol A e A § 8A1771A= DMH Aglwro @d
o] Yoo} Al § 12417h, 4A M= BHAET) F
Q3h9lchFig. 3).
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Fig. 3. (Above) CTGF mRNA expression in HUVECs.
HUVECs were treated with DMH(10" ng/ml) and inhibi-
tors, the cells were collected in 0, 4, 8, 12 and 24 hour. A,
control (non treatment B, DMH treatment; C, DMH and
Herblmyc1n(6 X 10°M) treatment; D, DMH and Calphostin
C(5 x 10°M) treatment; E, DMH and Catalase(10 U) treat-
ment. (Below) Measured optical density of amplified pro-
ducts.
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Fig. 4. (Above) CYR61 mRNA expression in HUVECs.
HUVECs were treated with DMH(10" ng/n¢) and inhibitors,
the cells were collected in 0, 4, 8 12 and 24 hour. A,
control (non treatment) B, DMH treatment; C, DMH and
Herb1myc1n(6 % 10" M) treatment; D, DMH and Calphostin
C(5 x 10°M) treatment; E, DMH and Catalase(10 U) treat-
ment. (Below) Measured optical density of amplified pro-
ducts.

AL, Ae] & 1223 e M= DMH H@ i} 2go] ¢
oL} A F A A 2okt (Fig, 4).

ITGB1¢] 7%, Herbimycin FA| 4 2]Z& 0A)7F o3&
A%H9 WE 2748 Ban. Dz WadNE A
F 1247704 o] dgrony, Hel F UA oA E

F& o] 2igtch. DMH X2 #3}9] Hlao) e 7] 3 44
oM TEo] Zgkor, olF BE Ao ME wHo]
wketoh Calphostin C HAI A2 L 28] & 447kl A 2
dol ZASIYEY, e & A7 o)Z 2 A&How
ol Frbatdth 2w ate] vl A& Herbimycin %
AR Y3 492 295, DMH Ha) e vm
M= Mg £ EE A7 A #do] Yrgtt). Catalase
SAAZTE 043 o] F ALHQ BF FIME BYow,
fHZ‘-‘EL-T’Jr B]E’_ 1S o), X2 ¥ 4A|7F 84| 7ol ko)
F RAZAE Zgken, M 3 2447
e ddo] otk DMH Ha# o] vlmoAe e
EE Aol A Zdo] wigkth(Fig. 5).
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Fig. 5. (Above) ITGp1 mRNA expression in HUVECs.
HUVECs were treated with DMH(10" ng/mf) and inhibitors,
the cells were collected in 0, 4, 8, 12 and 24 hour. A, control
(non treatment); B, DMH treatment; C, DMH and Herbi-
mycin (6 X 10° M) treatment; D, DMH and Calphostin C(5
x 10° M) treatment; E, DMH and Catalase(10 U) treatment.
(Below) Measured optical density of amplified products.
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DMH Az Z#e] vlaoAe Mg F 4xoA EHol
2oyt ojF nE Azt Bde] WA vEisth
Calphostin C FA A FE 0A1ZF o] F A&HQ &d F
712 B dz7#e] HadMe A F 447 84
Zrell A wdo] wgty, A F 12ATANE 2o,
Hg ¥ 4AAME Tdo] 3tk DMH A2 w7
v AE e & 2E AzbdolA wdoe] v Vet
o). Catalse SAIH 2T EF 0412t o] F A&AH R Id
o] Z7lstaAtt. hzFHe] vlmME e F 4A17A
g o] Zgront, o]F AzHRNE B wde] A4 U
etk DMH A2l 23] vimo e X & 4TS
Aatn BE A7t B@e] FLsATHFig. 6).
QoA AFE AT Zo], viAFAQN FHo| dojt
HUVECs9] Al oA A4gQxzA Hd¥d CTGFS
CYR61, ITGB1, FHL24l| th3} specific primerE ©]-8-3}4
DMHS¢} A& SAHE e F o|& 47tx] B4 ™
< vlw3l A3, CTGF, CYR61, ITGP1, FHL2¢] T E2

l

Fig. 6. (Above) FHL2 mRNA expression in HUVECs.
HUVECs were treated with DMH (10" ng/mf) and inhibitors,
the cells were collected in 0, 4, 8, 12 and 24 hour. A, control
(non treatment); B, DMH treatment; C, DMH and Herbimycin
(6 x 10°M) treatment; D, DMH and Calphostin C(5 x 10” M)
treatment; E, DMH and Catalase(10 U) treatment. (Below) Mea-
sured optical density of amplified products.
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(1,2-dimethylhydrazine) & ©]-8-8}9] in vitroo| A HUVECs
(human umbilical vein endothelial cells)] Z4-& 33}
EAYEdS w591, E4), DNA microarray 71¥-<
o] &3t DMHe| ¢J3f vl A FZ oz Z40] SaoE g7
WA EANN A5Fos ddE e JAAES FAsYT.
283 o]2ld AR S g RT-PCRE 3] A)zte] o

& HHFES £245 DMHe 9]¢ HUVECse] B4
A F49] VAL Mty A UEEHA 47 < Z}:
S AEE F AT o]HE oMY A dnE uig

2, 1A g9 WA S 2& d3e 7}7‘
2% A B & o)Z3] 1A}, protein tyrosine kinase,

protein kinase C, oxidase’} @38 A3 Bdg A3s AG
ARAN F2F WARAR FELT Y FiolEE,
ol HE AHAE AHEste] & W ES 55 &
Al B, 74zke] AsA FA ATolA oA 2 o
A4 4 Axtel Bd Y=g Lolugith

Protein tyrosine kinase= A &] A& o] A zH&
S AAEA, AERH 24, Bl JTL 20,
EGF(epidermal growth factor), PDGEF(platelet-derived
growth factor), FGF (fibroblast growth factor) <] A%

©O:

AAES] o7 AFE AL AXY F48& =
&}.*? Protein kinase C QA A|¥ ZAL zA™s)l= <l
A2 2 dEA QA AEd W AEAge)] $a3 g
< St ALAT Hol7t DAY Al MEZF4 e 2H-| &
A7y B FEY AEANA 4o FuEdn
t}% 283 Oxidased] A$ AE ) @429 S22
ZaA7IH, 2] HURle] Ho] AFAHS FHAAAG
I S E OE wREARA Y AR 2714 BE

2 BERHed, WIAXE AH AZshe QA}(direct
angiogenic factor, DAF)9} H#F9 HIEE A=}
DAF9] A& F3dto] @AY S F28ls 2x(indirect
angiogenic factor, IAF)o|t} olE F A} dpygAa o
dEo] 7P F581 gl EFZE VEGF(vascular en-
dothelial growth factor)24, SN IHZE BF Z4
AN7E 73 REE A2 ¢ o’ AlEe o
742l BAAAE FolA CTGF(connective tissue growth
factor), CYR61 (cysteine-rich 61), ITGB1(integrin beta 1),
FHL2(four and half LIM domains 2 ) 47]-?(]3— hato g
drFstded, ol& M4 AAAAE %@x}%
H9 RT-PCR 71 & & 1|
dH AR B S EFAY 222 A4AA}
A QS e AS oA AAEY AT e 4
% ’ I o5 WA A
AAAELS VEGFY EA4F7 08 NEF4d #ojsie
[e]

ﬂll

N

1

AE F2 A3 229 55 FHE 934 HUVECsE
% well plateo] w3 ¥, PTKo th3+ A afj2] Herbimy-
cin, PKC9] A#}#| Calphostin C, Oxidase?] #3}A| Cata-
laseE Ao &= A etArt AHeA &L U2 A
T AAER vug e W, AZAHA dE Hgrde o
279 NEAZE W3 F4 e 55 Y
ouz, Az A & NEFE BEF 23, Herbimycin
6 x 10° M, Calphostin C 5 x 10°M, Catalase 10U %%

o e vsd QTS Jeh) Aokp>0.001).
3FF ASA EF Mg T ZE AztdA d2FH
O AZEATEL Ugon, AA  HmoM
Herbimycin#}t Calphostin C AsiAE RE A 7hef o] A
HEAAE] A FY3H L Catalaser M & 124]
7t o]F oA Herbimycin®} Calphostin C A &]A ¢} A3
Eol A9 YA 5t rhFig. 1).

a4 niANH TS sRHo AT
HROE AR 7HE Bol o] &HE Ao] 2% AY A=Y
Aotk AAEL 274K AP T3 uFAH B
WIME 47 ZE ARE /M 23 A9 AL o=
8 Buz} stdeh A WAE 9] 371A i) Eae) Al
&k Ztzte] ASAE o] 83t DMHY| 23 fx=H+
HZ4HA 8 WIAE Z29 AHi| FxE MIT
assay®2 GolE o2 A 3714 wijaxe BEE AE A
g 344 F Mg dde] A2 AEZE = Bux 3y
. A3 A3 DMHS} Herbimycing] %A) 323 DMH
¢} Calphostin C9] FAIX & DMH A7) Bl
M M o] BE Azt AT o] BYom,
238y AMEFHES 2T H&T 4 HYG. 5
3] 2] & 24A171) 744 Calphostin C FAI A H 7L
273 EAAY Aok fie A2 o} DMHA ¢

Q
;;

—

g A Ad B WA E S 71 2 Aol
S Ao FZH A}, Herbimycing] FAAH 2%
Aol & AL RE FE50]A Y, o] F group 7+
A Aol= AT 22}, DMH$} Catalase?] 4]
A 7toll A+ Herbimycindt Calphostin C9} tjz3 o=
2T He] HadlA A} & BE A7t oA AT 2}
ol& HFom, 23]z MEFNEL EE AN
DMH H2l23 ¥as e nel 2024 A4 4
7b fle A2 #oEm, DMHY] 93 vl
WHAE A7 Ao flve ez —%254017‘“4

5 WAZ 9 374 A EAS) 40 B 2ae A
=g o] §3le] DMHY 93] Fx=&= A= 8
T WIAE F49 A3 A=E, AEE R gzt
%1 CYR61, ITGP1, FHL29)| th&} specific primerE o] &3}
of DMH9} A A& SAIAZ S F o]5 4714 B8

rlo




e nuso g A ades vws] Zych 1 A,
CTGF, CYR61, ITGB1, FHL22] & &2 Calphostin C F
A A FAM 7Hg ke, vl 74 ARt SFuE
LA BEH o7 Vet AL Herbimycind} Calphostin
C FAATo] ITGPLE A Al 7] A M=
223 By orato] Hl$8g, Catalase A A8
Yl 7bA AAela =% DMH A& za waokitoe] vl
s ¢+ U

o]# 8l &g Z& s B u, ‘in vio ' g o] &3}
Sl g7 oA Ee vAFAZF Q] %242 Calphostin C
o o sHF AeFos ANHTY T 5 1o, Her-
bimycine} e o= T FFL AL Aoz AR

g,

V.8 B

A7) e s WH 7}2} ol g5l
9 7 Z(signal transduction pathway)®| mgHo ]Ei, 37t
2 ANE3AGAHZQ PTK, PKC, Oxidased] theh A3
Abgatel DMH A2l 2 =" 3 Waxe ui%
ol 4o &S B AHpAE FEE ¢ o4, &5
2 1ol AFA i3 AE AL A2 Z& Age]
G 228 4 grks gl AU PTK AsfA2
A] Herbimycin¥} PKC2] A3 A Z Calphostin C, Oxidase
o] ASAZ CatalaseZ DMHS} §7 A AFs o,
DMHo] ¢la] fx5e w3340 g3 WAz 54
A3 &7 Herbicmycin 544 2] 3} Calphostin C 54
A FoA AT 4 gl o), Catalase FA] AT Foll A

= e B30} g A2 tehgeh 28T ) 74 4
Aelzre] e bA-S B ddS w), Herbimycin A
2] 3} Calphostin C §A] A& ITGB1S A28l A
742 QAR & d2T ) GHGT] A FEA
o, Catalase TAAHFwL dl /B4 AAA 2R
DMH Ag|as e o] Hlsds & & AT o
Zo A= Calphostin C FA)A&)to] Herbimycin A
Agzro A azht ggAxte] #d e Hlard
A dzTe g vz Anh

ol23 W&g F¥s & ul, ‘in vitro X' g 0] &3t
H=3 B YA Ee vAAAQ) 2.2 Calphostin C
o & 7h E&A oz AsEriy Ho|Eg PKCY Al
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Ag HA3 28 #AHo] glon, Herbimycin®| E# %
= AL gL vABE PTKY) i3t A2% 9% 2
7} Ae Aoz AgEY
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