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Abstract
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Rhinacanthin-C is a naphthoquinone ester derivative which was isolated from leaves and
roots of Rhinacanthus nasutus Kurz(Acanthaceae); additionally, several studies have revealed that
Rhinacanthin-C has ability to interfere normal function as efflux pump of P-gp and MRP2. Hence,
using this agent with cytotoxic agents might raise intracellular concentration of cytotoxic agents in
cancer cell to reach the effective cytotoxic concentration without titrating up its concentration.
In this project, we aim to study an enhancement effect of Rhinacanthin-C on 4 cytotoxic agents
which have different mechanisms of action including doxorubicin, mitoxantrone, tamoxifen, and
vinblastine in MCF-7 cell line that was cultured in an appropriate environment.

Initially, the activities of P-gp, MRP1, and MRP2 on the surface of MCF-7 cell line were
determined by using uptake assay which will compare fluorescence intensity between MCF-7 cell
line that was treated with a known efflux pump inhibitor and a specific substrate of each
transporter with MCF-7 cell line that was given individually specific substrate. The result showed
that the fluorescence intensity of P-gp, MRP1, and MRP2 are 8.0, 1.4, and 2.6 fold, respectively.
However, only P-gp and MRP2 had significant expression and function. Obviously, the surface of
MCF-7 cell line had the expression and function of transporters which correspond to the function
of Rhinacanthin-C which is P-gp and MRP2 inhibitor.

The following step, cell viability test, was conducted by using MTT assay. MCF-7 cell line was
treated for 48 hours with Rhinacanthin-C at 0.1 nM and cytotoxic agents. All in all, Rhinacanthin-C
could not enhance effect of cytotoxic agents.

The further study regarding to Rhinacanthin-C at the higher concentration might be needed in

order to find out proper concentration that can enhance the effect of cytotoxic agents.
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2012) A1ndeyavetasdniseuidivlan (WHO) tsauziSaduanunnisidedindududug veq

Usznsialan Tngandeyalul a.a. 2012 wuindflaesusSeselndfs 14 drusneialan d

(% [

AdrpuSadeTinunds 8.2 d1usie Fedrwaudireussaglmituiivgatuis 70% Tugas 2

a A

A 2 a YY) v s v 2 o 1
NAITIYNNIUUN Iﬂﬂiiﬂﬂ%LiﬁV}WUuﬂﬂé’jﬂ 5 aummwﬂuwmma HILILMTUU MSLN@’]VL?TLMZQ

o

uzi5eUen wzSnungn uazuBlsINsENIZeMs (WHO, 2015) azimiuldinuzsasuunuuin
) LYY = ¥ a
\Jududunidlugnds

91NN1559UTIUTOYAVEY Genevieve wagany wuilsauzssiulialasunissnuludu

SEUZLIANMT LYAAUZISIAIUNTONAEWAIUIAULDIDZAILTONIENUADNTST NS Lazdinualdud

g ¥
a =€ =< A o

LAY FaTAuIwdunfoannIsnissnuiwunzausaly (Genevieve et al.,2014) 1ag

Y

nalnnisheveaaduzisuialiaInuatsame Wy waduzsmasasusyineanun vilien
< | My A =i < Y o W s 2 o A -
ugiStlianunsasengnsle el munefewsiasiiduiugaduzsdinnuisuwlas vseen
gndusenanadustegnaisundedsinalifismeiagyianswaduasld viaianis
fudanismereusaduziss (cell death inhibition) 1Husiu
AsAesmaeuLIY (Multidrug resistance) Wudsingmsalinuiniiowaduzissmaend

1¥5nwuas asheenviindunilassasisluanasiisiunsenalnniseongvafiuansineiuaig uaz

[

Jarduanmguilanilinissneimesnaiivniandnmal Inenishosivarssuiuiuiaiiy

[

WNevaeiufingdsngu ATP-binding cassette domains (ABC transporters) 913tn#fi9n

" Y

a s a = 3 2 I da 3 3 a
@157 weNNWES Lagdin1sANYIlUaaNslS 191Dy WUINTRIVDLTRAULLSIAEiN1SILEndaan
P83 ABC transporters 11NAIUNR Laznalnn1siee raguLIL (Multidrug resistance) 1A

Aeadetusefunisuanteanves P-gp (3o ABCB), MRP1 (%50 ABCCL) way BCRP (W30

(%

ABCG2) Munninwaavinitliines1sie gelutagdunudnd ABC transporters ag13tiay 12 fa

970 ABC subfamilies 4 nquilfiununsienisheenvessanuziie (Szakacs et al., 2006)
o 1 v I a I A o
unAngenazuindoyaniuauvelassnuiSyainuinldusmsluadalyayyma (CUIR)
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2.2 ANUd1AYDY Transporter AUBNUZISY

'
a0

7H1UIN155n Y1 metastatic breast cancer (MBC) fnsldennguanas vJu first-line
w3 second-line  @ail Tug9d A 1980  -1989 JugmAvete1ngu anthracycline (19u
doxorubicin, mitoxantrone) 433Ua.A. 1990-1999 1ugavadeINgy taxane sioulugasl 2000-
2009 1Hugavessngu biologic (Ae wanfusiluianaidudou 1inandaldin Feenalduran
sefulgasvselioe Wy tinia Tusau Ganddanedn)  wenaniideinisdnuiuuuy
combination 1w sTHeduLziss $uRU tareeted therapy @etnelunsifinuszdnsanly
A135AWN (Stebbing and Glassman, 2004; National Comprehensive Cancer Network, 2005)

1 3 O A ) v < ax Y] By Aa R
p819lsAMUYII NSRRI BIA LN EUaZIT 5T N WABRNIINITIOATINVDINUIEY MBC Tu

[
= =

ANSFRLSNLNLTULNEY 26% (National Cancer Institute, 2005) wen31NUINITANYINUT
Uszanal 90% veaUae MBC Uszaunnigmssnydumaidainainnishoresyadugiiwmas
v 2 & v 2 & a | =~

AunzLae (Longley et al, 2005) nsAasiopduuzLsuivatsnaln 1wy msldsudivne
N1998NgN5UIE (Drug target alteration) N136ugan1smIevasas (Cell death inhibition)
(Housman et al., 2014) TngnalnfifinisAnwann fe n1shve1veswaauziSsiiieadesiumiin
d98ndu ATP-binding cassette domains (ABC transporters) filin15hans@ntiuuInYUNR?
Yoawaauziss Fefiaidudruniaiviliiin multidrug resistance (MDR) tiufpiwaduziSsionasn

| A 1% LA 1 [ . a = 1 4 <
waenauiillassassarnalnniseangnasnkaneeiu (Eid, 2012) In1sAnwnudn e1duusss
WaENg LU vinblastine, doxorubicin WuidUANINLAZAINTTAUNITANNITUARIDBNTBY
ATP-binding cassette (ABC) transporter proteins UURIUBUaadUzL5e Aslumniaaneeiily
Snwndu substrate w83 ATP-binding cassette (ABC) transporter proteins 144 vinca alkaloids
JhpefuLzLSIIBUY MY (Wongwanakul et al., 2013; 393 uUwdndna, 2555) nsheresn
AunzsssuiAnannsfieduuzsgnidnesnaneaduzisineuiinududuveendu
2 a ° ¢ @YYy = o | a v = Y o Y v

ugiSramenavhangwaduwsild Jahangmaiuvwenisideielissiuanududuresen
TuwaduziSegeiaseauiingyiaswaduzisa uinisnszvirdonsinlidiefnnatnafsavesen

£ < a X 1 4 ! P 14 £% <@ Y o !
ATUNSLIILANNNTINTU L‘Uu&lalﬂﬂ’l’mi’JﬂJﬂJ@IUﬂ’]{L?j‘EﬂG]'TL!&I%Li\i”ﬂ@ﬂ@lﬂﬁﬁaﬂaﬂ LLﬁ%uqi‘UQﬂﬂi

dumanlunissnwmeenduuzse (Helen, 2008)
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svudseneandulusiulungu ABC transporter  1u P-glycoprotein (P-gp), breast
cancer resistance protein (BCRP), multidrug resistance-associated protein 1(MRP1) iag
multidrug resistance-associated protein 2 (MRP2) Fedofulusiundniiieadosiunisnos
Tuwaduzds warldinmsfnwegnan e Snvasdenivhauladil

P-gp QﬂWUﬂ%ﬂLLiﬂiumaé%’ﬂmaa Chinese hamster Tud m.A.1976 (Juliano et al,

= Ce ! N A A o "y . s
1976) anmsAnyilunyediaznynudl P-gp TUTHaINTIs UL UUY (apical) vadwad

' 1%
A a o 1 U 1

deiboyfnvesdldlung $1lAEn edudou viethd naealadesdiudu douminnla wasiead
afradulovessn suiuldivonfumadfidniilunisvdnen uazaznu Pop  letesly
Lﬁlal,?ja‘l?ll'ﬂﬂ (Cordon-Cardo et al., 1990; Croop et al., 1989; Gil et al., 2005; Thiebaut et al,,
1987) wonaniddinaremsinuduanslidiuunumues P-gp sion1TUBITUNITAZANVDILN
wardsulanvasuluausuayszuuUszamadiunanady Doran wasAMEAisIEIY ANISaZENE
Tuamaawﬁﬂimmﬂ P-gp munInNAIaNemyUnF (Doran et al, 2005) UagnsANwIved
Schinkel uagAg (1994) Wuin myﬁﬂimmﬂ P-gp HUTU1MYB4 ivermectin Faduasiiifivde
seuuUszamluszdugeniivyusnAseanal 100 Wi fvudeen Pgp  anansavudsansiid
SnwagfinanvateaauseduuiSeauiauUlng Wi vinblastine (Horio et al, 1988)
daunorubicin, doxorubicin, mitroxantrone, vincristine, irinotecan WWudu (Taylor et al,
1991; Hoki et al., 1997; Horio et al., 1989)

BCRP gﬂwm%gqLLiﬂmmszjaémzL%uﬁ'mm Michigan Cancer Foundation-7 (MCF-7) fine
feen Adriamycin  wazansaannsRes Adriamycin lédasen verapamil  (MCF-7/AdrVp)
(Doyle et al., 1998) n1suantoanueay BCRP wusnnflieifesnluduwadtuuondaduwadilsl
fwpuneneanaIniudalau (syncytiotrophoblast) syuuUsvamaiunans aildan aldlug du
HOUNUIN m'auqﬂ‘wmm é’mmuazmqﬂ (Fetsch et al., 2006; Maliepaard et al., 2001) gAY
mL%ﬂﬁﬁﬂMiagﬂ%uﬁ&ﬁaaiﬂiau BCRP  lawn anthracycline, etoposide,  teniposide,
topotecan, methotrexate LLazsﬁLumju tyrosine kinase inhibitors (Allen et al., 1999; Chen
et al,, 1990; Yang et al., 1995; Burger et al.,, 2004; Elkind et al., 2005)

MRP1 gndunuafausnlu® a.a. 1992 (Cole et al, 1992; Mirski et al, 1987) Wun13

4

WERILBNYDY MRP1 31udusnnfiven suny sn uag o waznulusiuddesndldan aldlue)

\Woruaues eniuuzsaunsagnuudaalusiu MRP1 laud chlorambucil, daunorubicin,
v 1 v I a I A o
unAndeuazuiudoyaniufuvesInssnuiSyaninusnlduimsTuadulyagma (CUIR)
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doxorubicin, methotrexate, vinblastine WJusu (Hooijberg et al.,, 1999; Barnouin et al,,
1998; Jedlitschky et al., 1996; Loe et al., 1998; Renes et al., 1999)

MRP2 fin1suaniaenunniisiunisiuuy (apical) vouwadiiobesu vaoalndiudy
waviwandas1adulevaasn mﬁwmL%ﬂﬁmmsagﬂwdqﬁwiﬂiau MRP2 L9 cisplatin,
etoposide, doxorubicin, vincristine, vinblastine, methotrexate &g mitoxantrone
(Jedlitschky et al., 2006)

nsuflatigminalnnisiiosnanlusiu ABC transporter fogviane s iy nisldeondu
uzi3eiliamnsagniveenldlaglusiiu ABC transporter  vide msliiswieansitionslunis
fudiinisvheumes ABC transporter Sauffunisiienduuziss

Iswuauiiu-Biduarsngy naphthoquinone ester Anuldanlunagsnuesdunosiud
(Rhinacanthus nasutus KURZ) gumesiudsiuiinnsihanldfunnlumsumdunulnedmsy
$n¥1 eczema, skin disease, tuberculosis, hepatitis, hypertension WaTUZLSS (Siripong et al,,
2006) waziiioliumuanilfisenuinlsuwauiiu-gannsadudinisinures P-gp uaz MRP2
efflux pump Tuiwad Caco-2 (Wongwanakul et al., 2013) 4agaINN13ANYIAIFANUIT AL
Wutuveslsunauiiu-g AlivldAefusomaduzide (0.1 pm) gwnsaiinanudufivuse
doxorubicin siawsad MCF-7  léds 38 wih ndsannumduaan 48 $3lue lnewwad MCF-7 4
FmsAnuinuininnsieuves Pep way MRP2 (Chaisit et al, 2017) VI deiaaiud
auidullflunnianslsuuauiu-g ifnwenuamnselumaadugnisduuzedug iy
nalndudsshaudeensen Tnadloldanslsuuauiiug saufuerdunzseing aviunnududu
vosedunzsdumadlianududuisysuiideansiefiaglidosfivvuiavesenduuzis i

A97U
U

2.3 waduzsaildlunisnaaes
wasuzlsmlglunsneaes Ae wasuziSuaiuy (MCF-7) #u1310 American  Type

Culture Collection (ATCQ)

2.4 NM5IABATINNSRTINTOAVDUYAARQEY MTT assay

o [

MTT assay Junisimsigifionfandnnisildeuntasd (colorimetric  assay) Ue9

3-(4,5-dimethythiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) FaJunsazidendindos
unAadeuazuiutoyaniuduveslnssauiSyaniinusilfuims luadalyangma (CUIR)
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gou Ingazidpuandimdesldifundn formazan  Fsiidse (U7 1) TeeufAseddnduves
woulwal mitochondrial succinate dehydrogenase %mﬂuwaéﬁﬁ%ﬁmﬁwﬁu Tnoaududud
fealdoglunng 0.2 - 0.5 me/ml uazailutsdunan 1 - 4 $9lus Feduy3ana formazan 2w
Uaﬂﬁqﬁﬂmumaﬁﬁﬁ%ﬁmﬁﬁ (Mosmann, 1983; Riss et al., 2004) uagtlUinAn1sganauuas

ﬁf&i’;ammmmau 570 nm (van Tonder et al., 2015; Maioli et al., 2009)

~ |
N I mitochondrial ’
C>_< ~N reductase
N—"

"Y%L (jkmﬁ/f

g‘dﬁ 1 115 reduced @15 MTT Wudn formazan Iaetaulai mitochondrial reductase

2.5 M33N139IuUelusiualvudsen (Uptake Transporter Assay)
JunsAnwidenalnuasunuimaeslusiumaudsetuiianuddglunsfnwimandes
4 = i = o v e [N & X A
DUANANTVDILIUTOAIRY Inen1sAnwItieTiRInnIsalin ST IuYDIasHuNNULLBLED
nilusAusvudeeney wandumiosdontislun1sussiliuteamianisgadurese n15nszane
Yo lUdieivizaneg wazn1svineeenainwaalasiy (Shitara et al., 2003)

[y

Tagdnannis As LUSeUMBUNSALELUBIAN5LIDILEITARTUINNN SRS ULUAIUDIHU

[
v v o

ansniTungiulusavvudsendnwlaseuleinieluwad lunguieadnlasudiduss

=b.
g )

ANNTNEAUTUTANYREdI U Aunguigaanlasuduiansniiissngafen lngansisouai
AT WU Calcein-AM  Faduduiansvves Pgp azgniUdsulu Calcein (an31303uas) uaz
lUinAmgesisalwudvesansiseswmasitintulaniaaue1iaiiy excitation/emission 485/535

nM (Chaisit et al., 2016)
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uni 3
A5AHUNISIVY
3.1 d15b5uAUNU-T

anslswuauiiu-g ldsuanueyasizinnanTunzi e

3.2 gUnsaluaziaacile
1. Laminar air flow cabinet
2. Microcentrifuge tube
3. Mechanical pipette ¥u1% 0.5-10 pL, 20-200 pL, 100-1000 pL
4. Carbondioxide incubator
5. bortex — 2TM Genie
6. ell culture Flask
7. 2d-well plate
8. 96-well plate
9. ip3eads Mettler Toledo AG 135
10. Microplate reader
11. Orbital Shaker

12. Microscope

3.3 @134Adl
1. Dimethylsulphoxide [(CH3),SO4; DMSO]
2. RPMI-1640
3. L-Glutamine [CsHoN,Os]
4. Penicillin Streptomycin
5. Fetal Bovine Serum [FBS]
6. Phosphate Buffer Saline [PBS]
7. Ethanol [C,HQO]

8. Tryptan Blue

[ v a /A = @
unAageuazuudoyaniivauves Tassaulfganinusnliusms luadsdyangwa (CUIR)
I 9 an Y a S ] Ao o
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9. 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
[CigH1gN5SBr; MTT]

10. Hank’s Balanced Salt Solution (HBSS)

11. Lysis buffer (1% tritonx-100 with 0.3 N NaOH)

12. Indomethacin

13. Calcein acetoxymethyl (calcein-AM), 5(6)-carboxy-2’, 7° —dichlorofluorescein
diacetate (CDCFDA)

14. DCDF

15. Cyclosporin

16. Calcein

3.4 AR UISS
&

MCF-7 (human breast adenocarcinoma cell) 483119310 American Type Culture

Collection (ATCC)

3.5 A/n1sAnE
3.5.1 M3K38Y culture medium
111 Ultra-Purified Water (UPW) flsiunns autoclave wazsenialiauduuga tlush
avanefuna RPMI medium 7idaisdenls Tudndau wa RPMI medium 10.10 n¥u sia UPW 1 33
wdsnyazanenazUsu pH Ju 7.25 ud? Wiansavats RPMI medium TUr1un1SNTBIAI89
N399I 0.22 UM uazuUs39lduIn Duran WUliTuidy gamafivsyanm 4 - 8 °C
A1sLaen Complete medium tulvikeuanssinafu RPMI medium fildinSenlsudn
Tlamududusisil FBS 109% v/v, Penstrep 1% v/v waz L-glutamine 19 v/v
3.5.2 Mz aas

¥ v 1 4 2
1. LW']ng‘ENLsﬁafﬂﬁﬁﬂjqﬂwuquuu 55x 10 cell/cm

[

2. WAy culture medium $uriutu wag subculture 90 3 Yu lneiABnseail
2.1 g culture media 8an 814 flask My PBS Uszana 5 - 10 ml
2.2 9a PBS 980 1d trypsin 2 ml Ul 37°C, 5% CO, wardinuguduing 100%

a
UU 2 UMN
[ v a /A = [
unAageuazuudoyaniivauves Tassaulfganinusnliusms luadsdyangwa (CUIR)
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2.3 ndaanthuiy complete medium 6 ml Lﬁw&mﬂﬁﬁ%mmm trypsin
2.4 1Ungaadiavmely flask Tdadlu tube au1n 15 ml wasiludiados
centrifuge RaAdeIfinLE1 12000 rom Wunan 5 Wit wadasannzneu
2.5 wwoawalu tube fia TngszsinseTliwadfinnnznausgfu tube lnannas
e ndsniugn complete medium 3 ml asllu tube wagtueli
WAANTEABIUTI
2.6 T4UiaLgn cell suspension 210 tube 1 ml ldasluly flask Aiviaanu
avauds 393 complete medium Linaguds 12 ml anduriigadluuad
37°C, 5% CO, wagilAnuiudusing 100%
3.5.3 n'mwmgmwaa‘iu 96 well plate
1. g complete medium LA199n3N flask
2. $rawaddieglu flask s PBS A%z 5 - 10 ml
3. NAIINNNTANE PBS wan Td trypsin 1 — 2 ml Uufl 37°C, 5% CO, wayi]
AUAUEIWNS 100% Wiy 2 Wl
4. 1d complete medium 6 ml Lﬁawqmﬂﬁﬁ%mmm trypsin
5. 111 cell suspension 25 pl WasiU tryptan blue 25 pl Juduiuwaalinass
QanssAiindsves 40 wh ilefuiumdutuLes cell suspension NgLA3en
6. 10383l cell suspension THIAMITLTY 25 x 10° cells/ml
dusu MCF-7
7. thwadande 6. inzdediu vee 96-well plate (TiflarumuutiuEuusn 5 x 10°
cells/well)
3.5.4 N13IAN1TINUVBNUTAUAIVUESBIUURIad MCF-7
1. dueadiasdlslu 24 well plate ona7n incubator
2. gn medium Li198n Laraluwadng HBSS 500 uL/well 2 58U
3. 411 Pretreat fonsldenvideansiidu inhibitors ¥84 transporters 7iffasnns
nageuLiissogaiganeu Wunaiuu 30 undl
4. ¥ Cotreat fansldemioansiilu inhibitors + substrates ves transporters

mmaamimaau LLﬁ“’U@J‘V]E]ELWmN 37 °C LUUL'J@’] 30 Wil
UnAngoLa LLW&JsumJaa‘uummaﬂﬂﬁmmﬁmmmwmﬂwmmﬂuﬂmﬁmmmwm (CUIR)
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5. 99 medium Li198n uazaLAHeIe ice cold PBS 500 pL/well 2 58U
6. Yinnsgouaslagly 1% triton-x100 with 0.3 N NaOH 500 pL/well w1y 20 w1
7. gaansavaeUnanuun 200 pl/well Td plate fiuinludn absorption i
excitation/emission: 485/535
3.5.5 NM15IADNSINNSTONTINVBITAaR2E MTT assay
NAABUNYS AR S uFLINzEES 10835 MTT assay neaeulu 2 dan1ae fle
1 vadeunsitinsenvesaaduziie MCF-7 dioldfuenduuzss
2 NedeunsiiTinsenvanvaduzss MCF-7 Welddueduusisesauiuanslsuueu
-

[

Tneiiaannseed
1. |38y stock solution YoenuziSuwarlsuLAufu-8 Tu 100% DMSO ildaaw
tuA
- lsuwauiiu-g 1 mM, doxorubicin 500 uM, mitoxantrone 500 uM,

vinblastine 20 uM W@z tamoxifen 5 mM

2. 11 stock solution ¥393719028 RPMI #1835 serial dilution ANUAULTUTUN

[

muuald fadl
doxorubicin: 2 uM, 1.5 uM, 1 gM, 0.5 gM, 0.1 gM, 0.05 uM @z 0.01 uM
mitoxantrone: 2.5 uM, 1.5 uM, 0.5 uM, 0.25 uM, 0.1 uM, 0.05 uM wag 0.01 uM
vinblastine: 20 nM, 15 nM, 10 nM, 5 nM, 1 nM, 0.5 nM iag 0.1 nM
tamoxifen: 20 uM, 17.5 uM, 15 uM, 12.5 uM, 10 uM, 5 uM 1@z 1 uM
TsuuAuAu-g (RN-C) 0.01 pM (Uu negative control)
Taum3euUSUINTUAREAMULINTURE1HBY 800 Yl LAYWUIEINSU 2 NIL A

300 ul Tunmsfildillsumauiiu-g uas 500 ul luansfidlsuuaufiu-g
LaELA3EN DMSO Aududu 0.5% tJu negative control

3. WgadnsAssveuliindeu medium u medium Aiflenasog nude 2.
WAy negative control #199 adluwsiaz well aufildnsununisnaasdly T
V331915 200 pliwell d1v¥usnuziSanuuifens wazhuu combination 283 LUY

o ﬁulﬁlicate vazaundu contral 9zvia 5 wells/aas o
UnAadatazuNNToLan VN0 1T INUUTYRIUAUSN DI Ms Tuaaalyyigina (CUIR)
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4. iwaafidnuluvad 37°C, 5% CO, wazilanadudusing 100% Wunan
48 Hlua
5. 19383 MTT solution lagazanans MTT Tu PBS Tuldasiaudu 0.85 mg/ml
6. WA MTT solution 15 pl Nt culture plate TUUNl 37°C, 5% CO, wavil
AL LEIS 100% Wunan 3 alus
7. Waby medium Hufis MTT wanegidu DMSO 100 plwell iieazane
N&n Formazan ansuth culture plate 1U shake U shaker Uszune 15 unl
8. 1lUinFnsganduuasesisias well Tagld microplate reader 71 570 nm
9. ﬁ'}ﬂ"lmi@mﬁuumﬁlé’mﬁwmmm %viability wagTeuNaluguves mean =

SD %58 SEM

3.6 anantdlunisinszvidaya
Joyan15egsonvesadazgniUUTUTIEUAILLANANTENINNELAY One-way
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