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Anti-inflammatory Effects of Loquat Leaf Extract (LLE) on TNF-a/IFN-y-Induced

Inflammatory Responses in HaCaT Keratinocytes: Suppression of Th2-Related
Chemokines and PzD S8ro-Inflammatory Mediators
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Abstract

This study assessed the anti-inflammatory effects of Loquat Leaf Extract (LLE) on TNF-o/IFN-y—stimulated HaCaT
keratinocytes. LLE demonstrated normal cell viability up to 60 ug/mL, indicating that its inhibitory effects were not
due to cytotoxicity. Notably, LLE significantly suppressed the expression of Th2-type chemokines CCL17 and CCL22
at both the protein and mRNA levels. Among various solvent extracts, the 70% ethanol extract showed the strongest
inhibitory effect, likely due to its effective extraction of bioactive triterpenoids and flavonoids. Furthermore, LLE reduced
the mRNA expression of iNOS and IL-6, suggesting its potential to attenuate inflammatory responses beyond Th2-type
chemokine regulation. Overall, these findings indicate that LLE exerts potent, multi-targeted anti-inflammatory effects
by suppressing key cytokines and chemokines in TNF-o/IFN-y—induced HaCaT cells. The 70% ethanol extract of

Eriobotrya japonica leaves may be a promising natural agent for preventing or alleviating inflammatory skin disorders,
such as atopic dermatitis.
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g8 A EZ 7]53HBeck et al., 2022; Jiang et al.,
2020).

o} £ 3] 3] B (Atopic Dermatitis, AD)-2 THd =] - Ak
4 454 DRdgo R, A AAK R fFHEl T8t
=F8 ¥R EAo|tk(Bylund et al., 2020). AD2] ¥
B A 2= 9 548 75 249 Th2 78 Hewhgo] e
g st BEH o= 2g-ste] AYshH(Beck et al.,
2022), 578 W ol 4= Th2 HZ77} 2-838}] interleukin-4
(IL-4), interleukin-5(IL-5), interleukin-13(IL-13) 2]
AT WhsZds Aot oM dS5s SFAHY
(Jiang et al., 2020).

Tumor Necrosis Factor-a(TNF-a)¢} interferon-y
(IFN-y)= AD $k2te] o) WRoX 52 7702 =
= g mE el A5A AtolETFeloltk(Lee et al., 2018).
o] FF IAE A o B 0= A elsh= A& AD9
w74 95 $4E 7P A o' BARehE E in vitro
mdg Jdg] AREEoH(De Vuyst et al., 2017; Lee et al,
2018). ZHAA| E= o] B3} Ao uk-3-351e] T Yz ¢ 1
B s FEshe ARkl S ke = A dgth(Lee et
al, 2018). 53] CC AR}l ALl £3}= chemokine
(C-C motif) ligand 17(CCL17, also known as thymus
and activation-regulated chemokine; TARC)¥} chemokine
(C-C motif) ligand 22(CCL22, also known as macrophage-
derived chemokine; MDC)+= Th2 X7 &5 Eo]F o2
218 A BTH] 484 C-C motif chemokine receptor
4(CCR-4)9] Fa =g 4#A Ut Viney et al.,
2014). CCL17% CCL22¢] =2 wd& ADe] Ay &5
Ty FEret Uy #eEo] glom, o] F ARSI
o] A= Ll =271d BEuE-e-2] ¢k3t 2 Th2 |yt
5] 24L& gk AAHRI X8 o g IFHth (Y
Z,2012). A AD X 5ell= w4 ZH R o|=A, LAl
H AAA 18] FF SRl AlE e HA HYdA
A el Ato]lZF 2 2~F & A(cyclosporine A, CyS A) So] A}
|53 JAek(A[E7], §Hekg, 2022). CyS A= THIE 24
o= JAel] et Hezd a5 Ve AT 7]
Fo] Al 2l L 8St 5 FA-g o 2 Qlaf AR-o] AlghE
THKim et al., 2015). o]ol] w}e} ek o] 31 21go]
- lgzd A Ffdo] aET

B3} (Eriobotrya japonica)= v|3}ol| &3l= A=
T2, 2 YA H|9L A2 HEH IR AT X5 AHE
Hol YogS 9], 2015). ¥ FZE(Loquat Leaf
Extract, LLE)-S E 2]8] 23| 0] =(triterpenoid), Z2} X

O = [e)
e AAE 5

=o]=(flavonoid), &&|#=(polyphenols) 5 thaFst A
& stgE- S skl slom, 71E dTE
&3 aats), dhhtol el 2, 3HelS &g o] SRIEH AT AT
#] 2], 2012; 233 2], 2019). 53] LLEE Nitric oxide
(NO) ¥ prostaglandin E,(PGE,) 243 ¢34, iNOS(inducible
Nitric Oxide Synthase) ¥ COX-2(Cyclooxygenase-2)
Y A FE GubAE)] A S JAlge AR
Ao A] QITHALAA] €], 2024).

Iy TNF-o/IFN-y& f=49 QI7F ZF2A £ 2] Th2
g AXEFQI(CCL17, CCL22) ¥& Z-of n|x]:=LLE
QY I FAA Q] 7ol gk A= A 9] o] Fo|A]
etk olejgt v A-g niRr o 2 B AFllAl = At 7
AMEF(HaCaT cell)Z o]&3le] LLES] &1 (30%,
70%, 100% olet-& B S7) 7= 2ol wh& Th2 #¢
A127Fe1 CCL17 2 CCL22 & A &S H]ul- 24
sha1, LLEZ} Th Wejuhg-2 whshs 2el=r)y 9%
ZAgko] ot gl A 5ol & 7hse M 75 A=A
o] 7 A8 71 TrrgskaLal e ek

o]
o
9

D)
o
2

I A= 3 34

—_

AE g

f
i

A oA A3 ¥|3}(Eriobotrya japonica leaf)S
BHZA ) (FAE, kel oAl Felste] Aol AF
B3kt mlgkdS g &, 108 2] 30%, 70%,
100% ANe-& 2 SFHTFE A3 FE 2= 70Tl 6
AlZF F<t &390 ™, o372 Whatman No.2(Cytiva,
Logan, UT, USA)Z o7k & 35T of|A] 739} 53]
Aol A&t AE A, B8 FEE2 di-methyl
sulfoxide(DMSO, Sigma-Aldrich, St. Louis, MO, USA)
o 5 HF F5710.1%5 AR s M2 2 2o AR
3k STt

2. M|=EHH{F (Cell Culture)

17} 937} AN 3 HaCaT+= HA| 2323 (KCLB,
Seoul, Korea) o] 4] FoFato} A3} At} M| 3E+=10% FBS
(HyClone, Cytiva)<} 1% penicillin-streptomycin (Welgene,
Gyeongsan, Korea)©| 3 Dulbecco’s modified eagle’s
medium (DMEM, Gibco, Grand Island, NY, USA) H} X]
oA 37C, 5% CO, 2710 2 vFstSitt.
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3. M= =4 "HIKMTT assay)

LLE®] A2 573E &Rl5}7] $18f 3-(4,5-dimethythazo-
2-yl)-2,5-dipheny-tetrazolium bromide(MTT, Sigma-
Aldrich)& A gJate] A2 BE&S 5433t} HaCaT
A ZZ 96-well plate]] 5 x 10° cells/well X 2335} 24
AREERP A &, ThF o] LLEE s =2 24
ARE A Eskelck. MTT 894 0.5 mg/mL& 37Fske] 44
k&Rt A 7] AL, v FY & A AE v DMSO 895
200 pL 231, 1582 59k £50] &3 iMark™ Microplate
Absorbance Reader(Bio-Rad Laboratories, Hercules,
CA, USA)=E 450 nmol|A] 3 E=E S35t A= A
E&(cell viability)> 7} Ao FHE @S x2T
(control)o] it FF ol tigt W& = FHakste] ALk

o

shelch AE 42 S

127

4. Enzyme-Linked Immunosorbent Assay (ELISA)

HaCaT A XE 96-well plated]] 5 x 10° cells/well 2
T3] 24417 FF v FAIZ] $-, HaCaT A Eof| vheF
gl 55 o] Al 82 244171 52 2] 2]§F T, ELISA assay 2
F33tick. CCL17/TARC 2 CCL22/MDC FE+
Quantikine® Human CCL17/TARC ELISA kit(DDNO0O,
R&D Systems, Minneapolis, MN, USA)$} Quantikine®
Human CCL22/MDC ELISA kit(DMDO00, R&D Systems)
Z ALg-3te] =439t} IL-6= Quantikine® Human
IL-6 Immunoassay(D6050, R&D Systems)E- ©]-8-3} o] &
293}93 2 ™, iNOSE= Human iNOS ELISA kit(EELO035,
Thermo Fisher Scientific, Waltham, MA, USA)E Al
Skt Zh A re] A2 AEd 100 uLE IA7F 29
w 96-well plateol] F71ek 5~ A2l X 247 F2t WA
Zct. Z+ wellell TMB(3,3',5,5'-tetramethylbenzidine;
EgtveniA ) 714 &85 7k 5 d2olx] 30%
B HHEAIZ] AL, g A BH(JAAHEH) S ZF wello]
A7yate] ¥he-o AAAZh 2 %, iMark™ Microplate
Absorbance Reader(Bio-Rad Laboratories)S A}8-3}¢]
540 nmollA] 7} well2] $3 =5 =g+

5. Quantitative real-time polymerase chain reaction
(9RT-PCR)

HaCaT A ZE 24-well platec] 2.0 x 10 cells/mLA

Este] 244171 Rt u FAIX] ¥, HaCaT | 3ol TNF-a
/IFN-¥(50 ng/mL), LLE(30, 60 ng/mL) E=+= CyS
A(Sigma-Aldrich, 10 pg/mL)E 247} B¢ =] 2]3}o]
qRT-PCRS 4343} 2c}. RNAiso Plus(Takara Bio Inc.,
Shiga, Japan)Z AR&-3le] total RNAS FZ3}1, Bio
FACT™ RT-Kit(Biofact Co., Ltd., Daejeon, Korea)=
cDNAZ 343519t} QuantStudio ™ Real-Time PCR System
(Applied Biosystems, Thermo Fisher Scientific)& o]&
&lo] qPCR-S 335} 2™, GAPDHZE internal control
2 ARSI PCR 7895 C: 20 sec, 55 C: 30 sec,
72 C: 30 sec 40 cycles ¥H-3-A| ZT). Z2ho|H A gLt}
=3 2ot

human CCL17/TARC Forward Primer: 5'-ACTGCAC
TCCTGGTTGTCCT-3', human CCL17/TARC Reverse
Primer: 5'-AAGGTTAGCAACACCACGCC-3', human
CCL22/MDC Forward Primer: 5'-CAGCRCGAGGGA
CCAATGTG-3', human CCL22/MDC Reverse Primer:
5'-CTTGGGGTCCGAACAGATGG-3', human IL-6
Forward Primer: 5'-AGACAGCCACTCACCTCTTCAG-
3' human IL-6 Reverse Primer: 5'-TTCTGCCAGTGC
CTCTTTGCTG-3', human iNOS Forward Primer: 5'-
GCTCTACACCTCCAATGTGACC-3', human iNOS
Reverse Primer: 5'-CTGCCGAGATTTGAGCCTCATG-3',
human GAPDH Forward Primer: 5'-GTCTCCTCTGAC
TTCAACAGCG-3', human GAPDH Reverse Primer:
5'-ACCACCCTGTTGCTGTAGCCAA-3".
PCR Z3}+= AACt method(Livak & Schmittgen, 2001)
£ o] &3 “g=Fatqict.

Real-time

6. &4 &4

& AHL 33 o) ka3l e, S 412 Graph
Pad PRISM 8.0(GraphPad Software, San Diego, CA,
USA)& AHg-8FaL, Av= Bat+E 2K (mean + SD)
2 Utk AT 7Efol e o 9 (one-way
ANOVA)ZE A8 o H, AR 752 Tukey’s multiple
comparison testE AFR-3}] p<0.052 A4 79 5

o= Hrfstalet.

N
lo
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1. HaCaT MIZEH|AM LLES| M|ZE
B A 4= LLES] HaCaT A X AJE&-ol| v x]= o
-2 &913}7] ¢13) MTT assay S 5333} 9t} LLE= o
FE(30%, 70%, 100%) ¥ 2 & 552 FRa}1q]
30, 60, 90, 120 pg/mLe] s=2 2g3tgct. 1 2
29 170l vepd vk} o] B 2557 30% olleh-e
=2 A% BE wx HEI(30, 60, 90, 120 pg/mL)
A t) 2 (control)thv] F-2 3k M| 2 =4S VER A

P, FE e FE B EE X ] Al
|21 Al A4 o] A= O™, 70% deh-& 5=
2 120 pg/mLol|A] th 2 ti¥] f2)3K(75+5% =4,
p<0.05) Al =242 JERIQAL, 100% deh-e FE52
90 ug/mL(72+2% BE&, p<0.05) 2 120 pg/mL(76:6%
AEE, p<0.05)0llA] 2+t frofgh Al 5735 ekt

whebA], B 970 A= HaCaT Al ZollA] LLE:= A Z =
S et oA AedS U e ok
E5E HYZ 30 pg/mL 2 60 pg/mLE A As}SIc) o] %
gE 95 A #H AF(el: CCL17/TARC ¥
CCL22/MDC & A A1) o] 2]t Al 3 FEo] T
3] FRHE F% 79| WelA =

1

ook

N o

au’

Fay

—

E

of

PR 2 i W
s
rok

o

2

2. LLEQ| CCL17/TARC % CCL22/MDC AHM Ax|
&3

olEx] 3R] g W 7)o Th Weukg-o] 3}

flo

120 A

ab ab ab ab

100 -
T _L ab

-]
[—]
o

ho

Cell viability
(% of control)
3

=
>

20 -

gk Adstel 212 Ado] glon, o] A A CCL17/
TARC % CCL22/MDC¢} & AR7}2lo] a3k ot
< 3ltha &# A oh(Brandt & Sivaprasad, 2011). o] 2]
AEL2Th2 HEZF 5 A5 FAZ Ao =y
ENES FEstEg, o]5] A A= &
Axd 395 Jrkete 78 AR E AH-E
Aol A= TNF-a 2 IFN-y #AF=rol 2J3l] =
4] LLES] CCL17% CCL22 A4 9A] &
&t} HaCaT A2l 22+ 30 ug/mL 2 60
pg/mL F=°] LLEE A e3tger, % &nfo] wet
30%, 70%, 100% &gr2 9 & FE2F2 FEslo] A
Z&skek. P 2T o 2 WA 4] CyS AS AL
sk STt

TNF-a/IEN-y 2= 2J3] HaCaT M Zol|4] CCL17
2 CCL229] BAHLS tz= v ol S718Fct
(p<0.001). ¥+, LLE gl s e 55 27104
Ax7hel YAdeko] Zradh= AES BYon, 53] 70%
N FE2E AelolA diHoz & oA a3t &
ZHE| Q). T3, 70% ollghe FE52 30 2 60 pg/mL % 2]
TollA CCL17 A ZEE TNF-a/IFN-y ©% 2] 2] tjH]
FroEHl 72 o (p<0.01), 60 pg/mL = 2]l A
717 ge S eI CCL22 A <A 70%
e FEE A Al & 2 s B, 53
60 pg/mL Aol A e P ET o2 AHES CyS A
e BAH R fogt Aol HolA| kot o]
St A= LLE, 53] 70% oleh-& %% °] TNF-a/IFN-y

e oo
2 %
:

G

J ﬁ“"

i one Oy
oN =
ok M
L

H7)s

Ko
oIl

s
RIS

LLE 30pg/mL
LLE 60pg/mL
LLE 90pg/mL
LLE 120pg/mL

ab T

-3

COC0m

Et-OH
70% extracts

Et-OH
100% extracts

Con

Et-OH
30% extracts

H,0
extracts

[32! 1] HaCaT MZEN|M LLES| =t ME MES

LLE A 2]l

FAHOR frolat o]} 9122

EAZ AEE A2 TE 4 (a-b)= 92

2HE2(ANOVA) % Tukey’s multiple comparison testol] w2}

o]n] g Data are expressed as mean + SD (n=3).
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HaCaT MZM|M Hz}H%5E(Loquat Leaf Extract LLE)O] TNF-a/IFN-7 S HBHIS R STf LEo| TW-o/f-7 9 EIS o o T2 AD7fel 2 =X 53} 5
o o8l f=d IS4 ARIRIY BYFE FAHCE  mRNA FHL T oEH 08 hadhe A4S BTt
oA JATES BolFm, g A= FE 20 Y 3 53], CCL17 mRNA &2 30 pg/mL A 2]l 4] TNF-o/
2] =0 whet xfol & B Alvi 1 d 2]. [FN-y ©H= ] 2] ojH] oF 40% 7} 5}

3. LLES] CCL17 & CCL22 mRNA 3 x| &z}

LLEZ} CCL17 2 CCL222] AA} FZ|A] ] o3 =
A o] 75 &<ls}t7] 913 qRT-PCR 4= 3 rt.
LLE”7} CCL17 2 CCL222] A} ol Al 2] v 24 o
& geler] 918 qRT-PCR £42 33} 3itt. TNF-o/
IFN-y A=) ¢J3] HaCaT A Zo|4 CCL17 2 CCL22
mRNA &2 tHZF‘ 4] F-olahA 57 ITH(p<0.01).
v, 70% ollehe FEE(LLE) 2] Al, F AlR7ele]

(A) [] LLE30pgmL
350 - [] LLEGong/mL
a
300 A b
ab ab i

250 av =
o b b b
z ~_
< 3 200 4 c ¢
= E
5 E 150 d
~
L=

100 -

50

e
P I i
Sample - N CsA 100% 70% 30% H,0

TNFa/IFNy ) . N ) N . N
(50ng/mL)

[3& 2] LLEQ| X2|d| = CCL17 & CCL22 4

(A) CCL17/TARC, (B) CCL22/MDC®] e w3zl M T 24} (ae)=
comparison testol] W} SA 2 0 2 Fo] 8 x}o|7} 982 ©]n] &} Data are expressed as me

z

CCL17/TARC

Ib
: b

70%Et-OHLLE - - 60 (ng/mL)
INFo/IFNy - + + + (50ng/mL)

(fold increases)

Relative mRNA levels
- Wk 0O

=

60 pg/mL A 2ol A= 2F 50% o]
tH(p<0.01). CCL22 mRNA 2& JA] 30 ug/mL 2l
60 pg/mL 3] 2|0l A ZH2} f-ofgk THAE Helo, 53]
60 pg/mL * 2|70l = TNF-a/IFN-y 2 thu] <
50% o] o] Wl A7} Bz E QI Tk(p<0.01). 0|23 2
3= LLE7} TNF-a/IFN-yol 9|3l f-=¥ g5 AX7}
Qo] AL o B S FAIF LR fosHA AT B

22 30% L= 100% ek 3=

oA EAE B, ole A
(B) [ riesopgmL
. |:| LLE 60pg/mL
a
500
&) 400
2 ~
e b b
a E 300 b b b
S
1S C C [« <
o 200 A
100
d
0 L
Sample - - CsA 100% 70% 30% H,0
TNFo/IFNy - + + + + ¥
(50ng/mL)

dd odd =7t

U AEAHEA(ANOVA) F Tukey’s multiple
an £+ SD (n=3).

(B)

CCL22/MDC

12
o
- a
E g 10 -
< = 8
Z P
E2 °] b
@= 4
£3 c
S 24 4
&

0 4 )

70% Et-OHLLE - - 30 60 (ng/mL)

TNFo/IFNy - + + + (50ng/mL)

[a2! 3] LLES|] 2o m}E CCL17 & CCL22 mRNA g&d N &z}
(A) CCL17, (B) CCL222] mRNA & #F ¥3}. A2 t}2 F4} (a-d) = L LEAHEA(ANOVA) 3 Tukey’s multiple comparison

testol] whe} SAI 22 {28t }ol7) &S

o]n| & Data are expressed as mean = SD (n=3).
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o] dekgo] v 2 54 A AR SAlol &
EH 08 FE3te] HEA I B UER A=
Helvh B3k, LLE A gl A 7 Al 27l o] whd 7HA7}
Sk oEH o W HL n|ahe] Rl el AE =
e FaEhA] 2 WS UlolM ekgF o s 2Heshe B
ot} ujeba] 2 A7= LLEZ} Th2d Almslel o) whal
AAE AL FEollA mizfEkH, CCR4 &4 2Rt=R
288k CCL17 2 CCL229] 23S A4 o= Ak
S8 Th2 AIE ¢ oA 9 A5 ghstel 4l Ql g

2 TS YFAL

4, LLEQ| iNOS % IL-6 &ad AN Sot

LLES] FH I3 95 =24 a95 H713H7] 4 iNOS
4 IL-62] mRNA @& 478 qRT-PCRZE #2413} 9Tt
TNF-a/IFN-y A=) 93] HaCaT A=A iNOS 2
IL-6 mRNA @& diZz7 div] foJeH S7Fsksick
(p<0.01). ¥, 70% olleh-g& FZE(LLE) A elx oAl
T o= 7)) 21xFe] mRNA Wdo] 55 oJ&F o 7 7Fa
= ke Bolth FAF o2, iNOS mRNA 2H3e

70% oNereS #2530 pg/mL A )il 4 TNF-a/IFN-y
s A oie] felskAl 7HAsk e (p<0.05), 60
pg/mL A 2litollx= Bt F=813k oA a37 #E Q]
THp<0.05). IL-6 mRNA 23] ¢4 30 2 60 pg/mL %] 2]
wol|x 2t frofgh A AE Byl o, 53] 60 pg/mL A
ol A= TNF-a/IFN-y 2] 2] thy] F 60% o] <] 13
27} B2 E JAeH(p<0.01). o] #{§F A o= LLE7} TNF-
W/IFN-yol 23 f=¥ FSuHg-ollA] iNOS 2 IL-62] A

(A) iNOS
6 -
é — S ] a
W@ wn
= 2 4
=)
£ 31
o=
22 2
3 [
=) 1 C
B |
0 4 .
70%Et-OHLLE - - 60 (ng/mL)
TNFo/IFNy  _ + + + (50ng/mL)

=
(A) INOS, (B) IL-62] mRNA 1+
Wl Koz

4] LLEQ| X2|of| = INOS % IL-6 mRNA 2+ x|

F sl M2 e B4 (a-c)= YR (ANOVA) F Tukey’s multiple comparison testol]
3 2Fo|7} Y25 ow]Eh Data are expressed as mean + SD (n=3).

A = s E
(2 4]

£-3], LLE 60 ug/mL =] 2]l iNOS
i) 2k 50% o] A =)o H, IL-6 La
Zshe AEe BAddh ol2g
Th2 #& A X7} A Bt ohet,
2e AR AAE 24T F S AT

hul

SAHeE fFolal AIRE Bl

15

o ok
o
Mo

i‘ﬁ 1
off
o N
v

-

Hog 7F L

it
B
—
™
N
g

o&i
o
do
o
ul e

n
—

LE

Z,
o
ox
ox
ol
[l
il
12
2
i
o ™®
ke
X%
£
ot
[
{m
=
[>
c
o
2

5
g
N
o
o
m
o
1
L~
fode @ rlr ol

23kr7l Aoz a)A] ok
B Ao 4= TNF-o/IFN-y & A= 8 HaCaT A
2dg o]gstof Hluk ] LLES] s H Wdxd &
2 H7pe it 712 vlukd A e FE U
AEE o83 bl 5 oA 71 24 S
™, ZHA A Zell A Th2 HAREE-S mj7shs Almstel =
Aol thetk 42 A o]t o] 3k HollA & A=
of=y] ¥ -(AD) ] A W2 71 ez el A
-Th2 A3 3] 245248 ol 23 I Rrke HellA 7]
& Aok ApEAE 7.

AD oA Z- A E£= CCL17 2 CCL22E #1|3}
o] Th2 A2 915 -]
&3} ofe kS Fredhth 2 ATellA LLE, 53] 70%

L m

.rulnx

=3
_r_O-]O

N

15 2R3} a1, o= IEHES-9] X

Bl Z=250| CCL17 2 CCL222] mRNA o2 v = ut
&S FAld JA3 A=, LLEZ} &3 5 o431 a9}
& {o] Th2 WS &/d9) 7] Gl #7248 Al
Algke), oleldt A= ZHAAE fE ARTFel FH-o]
AD A& oM T 23 BAAS A2 HL AT B E
(B) IL-6
3 12 a
Z 210 -
- 2
Zz S 8
%5
E 2 6 -
= b
2 & 4
5 - b
" e N
o M : :
70% Et-OHLLE ; 30 60 (ng/mL)
TNFw/IFNy  _ + + + (50ng/mL)

&3

- 1052 -



HaCaT MZ0{ H|ii%5S( oquat Leaf Exract, LLEIQ TNF-a/IFN-7 9 HZHIS H| STk Lo -0ty 95 HEuS o Y o ARl Wl T8 51 7
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