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L2 oF . B A3 aem|E2H(Annona muricata)7t A7 BITEAIZ(LUVA A|Z)o| A immunoglobulin
(Ig) E-wi7l &e&fx] wkgof ojmet ayvE yeil=x] glste=e] Z2o] St} a=tH&et o FE5&
(GLE)®] gelx] aats dotir] 9fofl IgE= ZH2HE HRbAe] orefjt 5=o FEES Atk
vt o] [oE-ui/f B3t AF ZA3t, GLEZF LUVA AlZoA] histamine, S —hexosaminidase, TNF-
a, IL-4 9 IL-69] W& FoIstAl JAlIstGlth. T3 GLEE IgE ol oJ% Lynt Syko] 4tshs <
Ak 1 sk B=oll e MAPKO] 84S AAIskH. o/de] A= GLEZ} HITHA| 2 2745} 31 oF
311] HeE AR 4 UeE HolF, ol GLEZl dgE|A] B35 §dto] 7164 s AEA9)

&gl 7]”6‘?:](2 A AR,

FAo] - gerex] an zepalge], BRI, Lyn/Syk, MAPK

Abstract : This study is aimed at determining whether graviola (Annona muricata) beneficially
influences immunoglobulin (Ig) E-mediated allergic reactions in human mast cells (LUVA cells). To
examine the anti—allergic effect of graviola leaf extract (GLE), we treated antigen/IgE sensitized mast
cells with extracts of various concentrations. In this study, the results of the in vitro model of
IgE—mediated mast cell degranulation showed that GLE significantly inhibited the release of histamine,
S —hexosaminidase, TNF-a, IL-4 and IL-6 in LUVA cells. Pretreatment with GLE suppressed the
phosphorylation of antigen—induced Lyn and Syk, thus suppressing the downstream MAPKs pathways.
The above results indicate GLE could suppress mast cell activation and allergic responses. Accordingly,
it can be supported that GLE has the potential to be used as functional cosmetic material.
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1. M B

I PR e i e B | - o )
Agtor H AA Q] 20% HmolA T
o, @1 Hb FEe ke 2z 84
2ol Aoz Auolr Igks et B4
Sh= el A1l A= gt e,
Hd, 2 2 dAAARH e Adshs
ofuf=2tA] A(anaphylaxis)oll ©]27]7t2] o2] &
H= vetts 314 wantgor, A7 =
dHxE A=mstr] s w2 A77F APE 2
UTH2]. ol=lRt Az gk Fofl shel &4
24 A= n]FEA(allergic contact dermatitis,
ACD)E Wiish) WAShE Y @3 12
o g[3], B2 A54 mWAAIET AtelETRIo]
TEe] qlen, Igke] Aol S7HHE EXS
ZHAAL QItH4], AAE gAY fRge &5t
NZ % e BAE Sl LA A 9
sho] @2 AF7F #EAL QU

HTH 2= @ 3AFeH de7] |50 WA 5
23 gga dctes Az A Ee] grow
Ad 9 g He dkgof Tofste, A A
22 ARH 2 PPN 2 S AE 2
gejeha] A

=3
A2 AT Aol W 3o Fagt
& sk ekl ol=gh HTkA|ae] &
S}= tyrosine kinase®] <Q1AtSlof Q5| AZtE] o]
protein kinase C (PKC), mitogen—activated
protein kinase (MAPK), nuclear factor (NF)—«
B 3 AFA AlEZIIO WS {7
IgE7} FeeRlIol Aokt &, H|9F MZ= FceRI9}
ot o] watdete Fo 243 2 4 e
™, 1 Ay g3y ¥ histamine?t B
—hexosaminidase®t Z2 ulg] FAH wf7A7}
Z=7] gAClA BEHE d2] v 7] o
A A= prostaglandin  (PG), interleukin  (IL)
9 7e g5 ARlEZRRIS 2dsh= AMEA
FEE= A5 mAArE SAEoH8] E=3F 24
St¥l HITEA|ZEE= tumor necrosis factor (TNF)-
a, IL-4, 1L-6, IL-8, IL-13 ¥ transforming
growth factor-f (TGF-p)¢t 22 d354 4

= Al 2 Fxs 5

5] MR, 937 9 49 ATS EETt oY
gt Gl EASHAM TRt e A=l et
A5 |9 whee fEstal @2 WAAE A
dotal #Hlste] A4, A 2 wEEY g2
o

=
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T Al EFRIE A4S 4= 5.
2|22 (Annona muricata)= Annonaceae
AEe A=EE ofHg]z}, ofrlof W ofmz}zto]
AR 2]9S m3toto] AAS] doff ¥ ofdd A
q YoM B 4 low, duf, e, o4 5 o
Gt BEo] ozl d¥E Amshedl ARSEHIL
ATHOL At F=E=2 He ERo] AHgEH 4
= TEA 48 Azok=t] ARl $HoH
A2 AT, 4T &4t 22 AR T S,
3] o A=E g FIAR AREEATHI0]

A Ao o5hH CFA (Complete Freund 's
adjuvan)= FIH Fo |ER oA It
HlE&2t ¢l 550 £55 ¢48HA713L TNF-«
9 IL-15 TEE ATt HustyoH10].
FE5 LPSE A thAME(RAW264. )14 71
gtu)get o) £&50] TNF-«a, IL-15 % NO
(nitric oxide) 59 &5 "#W/HAE A=
AL A QIcH11l 1 o= e A5
A It ey #E 858 7L
S-S HiustaEd[12], FT Aol oJshd 1
gtu]get o F&=°] DPPHS} ABTS &z 4
Aee S7HA e 52 vErdE Bust
STH131.

2 dAFolMe TSR o FEE9 FYY
2] 245 gelsty 1 wHAYEE ¥l flst
o ATE FPotct. [gE=2 =g QI HT
Az A oheket IR miiAER AEdE &
Zks0] gt o FEEO| 95ty ojuRh
B WA geletaat ohqley. webd 2 A
T= oldd AydE Fote], dexAg mEA
22 d354 mRAge] giE 7M1 e
AE 22A et o FEES] 7154
ghelstar, Yozt 715744 3P A=A 9 7}
£ 9l sk
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2. 4

2.1, A2 M=

Jlget o FEE(Glaviola leaf extract,
GLE)2 (&)t etellA Algiol Ao ARgst
Aot IelEeEr o 300 g2 B4R A &
oF 900 mLe] FHolA 60T, 30 rpme=2 24
AlZb wHkste] AAEdi JAES EEsth o]
L& 33 REESt] AAlstglon, &3 Alm
= ATyl S AAsianh AdEE7
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(N-100, EYELA, Japan)2 %3t 5 524A%
7] (PVTFA 10AT, ILSIN, Korea)ollAl 7243t
FAAZSIY BHE Alxstdn PFAHAgA H
TotHA Aol ARgsth Alss 112 g&
dglom gL 373%Att

2.2, M= HHjQF

QIZF HIWFM| Q] LUVA AlZE Kerafast (MA,
USA)OIA Ldsto] Argsteith. L-glutamine (2
mM), Pen Strep (10,000 U/mL), Primocin (50
mg)7} A7} StemPro-34 SEM HIAE ©0]&3
o 37C, 5% CO, =79] ujgrlolA aijgstal
t}.

23. Mzx =4 £3

GLE®S] MxZ=/da &lstr] fisto] HTHAIZ
oNxe] 4 Adles AdEstart. LUVA A=E
96-well platee] 5x10* cells/well® EF35}1L
37° C, 5% COz0lA 24X17F wiFstdct. 11 &,
90, 5, 10, 50, 100, 500, 1,000 gxg/mL)
& GLEE A9g & &2 2704 2443t vl
stath ik & CellTiter 96® AQueous One
Solution Cell Proliferation assay kit (Promega,
USAE o]&ste] Alx FAS ZRlskrh
AQueous One Solutions 96-well plated]] 20 x#L
# d7rske] 4AZE HESAIZD &, 490 nmell A &
BrE S5k

2.4, Histamine & B —hexosaminidase &H]|
=3

dejz] yhgolA gatgel ;o] tigh A
e #9Iskr] 9ISk histamine® g
—hexosaminidase®] HH|E gl5}%ct. LUVA
HZE 24 well plateol] 2x10° cells/well2 BjF
2t % anti-DNP IgE (30 ng/mL)Z 7Hztolo]
24A17F viekStt. 1§ viA]E weletal GLE
S TR AR B AAstant. a8
DNP-HSA (10 xg/mL)E 308 S<F A=st1
ice bathollAl 1087t ®x|sto] ¥h-3-& FTAAZ
ot HiFH-S 5,000 rpmollA PHEFSI A
M-S 4A35}e] Histamine Elisa Kit (Abcam,
UK)®t  Beta—hexosaminidase =~ ELISA kit
(Cusabio, USA)E ©]-&sto A BE ST

I
02

2,5. €§5Y AOIEFHY HH
2dske weA| ol

vy

=X
o

Aol E7tele]

¢}

Ao ot avE ZRlsk] $fste] TNF-a,
IL-4, IL-69] ¥AS A5 LUVA AZS
24 well plateol] 2x10° cells/well2 253 ¥
anti-DNP IgE (30 ng/mL)Z Z=2}ste] 2447t
HiFstlek 1 & HiAE westy GLEE 5%
H=2 1ARE SF dAEsklnh. 123l DNP-
HSA (10 pg/mL)E 308 S<¢F Ak ice
bathollA 1082 WAstqich. 1 & HjgdS
5,000 rpmollA AHEesto] FFAe FASHA
o, TNF-a, IL-4, IL-69] o3& ELISA kit
(abcam, UK)E °l-&ste] S5k

2 QiS5 LUVA AZE 100 mm
dishel] 5%10° cells/mLE2 B33 & anti-DNP
IgE (30 ng/mL)= Z=&Fstal 2447t wieFstoict.
I 3 HjzRE westy GLEE s=HE=z 147
ZoF Mgt ofe, DNP-HSA (10 xg/mL)E
A7 BESAIFTE Al S AlASHaL PRSE A1A
St & lysis buffer (10 mM pH 7.4 Tris—HCI,
5 mM NaF, 1 mM Nas;VO,, 1 mM EDTA, 1
mM EGTA)E o|&ste] ohillds Z=E319irt
oo AaFsle], 10% SDS-PAGEe] A7|9%
St &, membrane® =2 transfers}Att. 5% skim
milk2 1A|7F blocking& AAISFAHE. Lyn, Syk,
T MAPKs (ERK, JNK, p38)e] whulg utg =l
QIAFSH= enhanced chemiluminescence (ECL) &
B (Amersham, USA)& o]&sto] &elstit,

2.7. SANzE|

HE AEe 33 HHEsto]  Adskely,
mean*SDE  FEA|SHTE.  A¥= SPSS 18.0
(SPSS Inc., USA)o = FAREASHTE FA5H4
o8 HZTS p < 0.05°0A4 Duncan’s
multiple range test& AA|oFT}

3. Eat # nF
3.1, MZE=SH
a2z AefollA HTAEE [gE 1713}
44 (Fce RDE Fall IgEell oJsf EA43t=l= A
Z2, tefst A5 BERE EA3)6te] histamine,
A AtlEFRIN} 22 wi7fAE HESH5].

A

rlr oL
4
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HThA| 2 9] 3 =2 Lyndt T2 BAES &
Reisti, Sykel BRel ok olze ol
tyrosine kinase 14F2te} -2 4159 HMgR o]
ojAt}, o7t AHRE U IFL fusle
a7 o] ZHlof B4 olrt1]. 131 bz 2 4
oA HITAIZAA IgE w7 dF Aede
o] GLEZ} m|R]= 9gFS & 10]—7] -r] Slo] Ald
= &Pt 4 GLE—J H|TEA| o] gt Al
Z=AE metsty] 9lste] oherRt %9 GLEE
HlgbA o] Ae]steiet. 1 A3l 1000 pg/mL
oA ofzte] EAol SlZE =elshlrh(Fig. 1.
ofof E AFofAE 1000 pxg/mL v]Tte] 5o
A AFE APsHieh

1204

901

Cell viability (%)

TS E G B
GLE (ug/mD)

Fig. 1. The effect of GLE on cell viability. LUVA
cells were seeded at a density of 5 X 10°
cells per well (96-well plate) and MTT

conducted  with

assay  was various

concentrations of GLE.

3.2, EatE oAx
Histamine®} f —hexosaminidase= H|THA|Z 2]
gatgl 222 gde] g8 o™ histamine2
histidine decarboxylaseoll 2Jsl L-histidineo]|4]
AE A ofglez =2 H|gbA|lze] Ity Y
S 27 =] o] AT 141 SR g
—hexosaminidase@. H|WFA|Z o] ¥}Hof =GHE] o]
EA5taL St IgEell 2§t gt Ao ZpFol
Ag AG AR GASIE AJZ51e] histamine
Tala [5] 25 histamine2 HY A
B guy urey) ke WMo
g 4 ‘?_]”61 a5l FFS mA
153 QA7) E3S] histamine>
EVV‘ opbdet ]i oA I =, I T3t
=% B 59 I 7t
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A% Ao=m d#A glom IgEe] 9§t H]
Az gagg oAfshe dgk2 g9x] 2
A=2g Y3 s gAlew AT QoH2].

wtebA B AFofA= GLES] 3o ulx]+
dFE  FIst] 95t histamine® g
—hexosaminidase®] EH|E FAotct. 1 A
GLE®] histamine®t f —hexosaminidas®]] tgt
=1 A 2t e oEHoz yehdE &
C’Jﬁ}ME}(Flg. 2). O] ol Cﬂ:lloﬂ -JO]'L o%g—%oﬂ
A JblEEt o F&E°] histamine] Wd
S AT Bugt glouls], B ATE
Fote] Fufrt obd d FEEIAX histamine
A BIZE ShZol ERIEH. ot Axtz
GLEL gatglS dAsty] g48EA 8IE 714
=S UERdch

2ol
uft, o

3.3. Cytokine 31 x|

B APOIEZIRIS HIREAIEO|A =]
Oﬂz HhSS st Ao F8% IS
SHCH16]. H[REAZE FmloA] Afe]EFiQle]l S
8 FFYe=s ZEota o7l ¢=A T-gof
o5ty HITEA|EZ7} EASIEH TNF-a, IL-4
9 IL-6 53 2 F354 AlelEFRRlo] AAdH
ot WY BE3A = 9 ﬂ%—‘ﬂr %‘;é ndlof A H]

IL-8 ¥ GM-CSFE Zgdgt o2 434 AllE
7ielo]l 7Est SrAz oA E} 7] 1?4

ofz] Wigro] e o FIe %XJ d 4 31
T8l IL-4% Th2 AL HHS-S ZX5tT B A
E7h Ighg AroHEs skl gelx Wes
g A] 7)) ZQ3 Odoal—g = Aoz & o

HA Qo8] IL-6= I=A APolEZIQl & S
Uz, gAsid H]U]—/q]ioﬂ/\_] WA [T], 2
;GOE gﬁ.x—lﬂcﬂ PCA H].oo %27]% Zﬂgi
del A A5,

zang H]REA A THFRE Afo] EFFQIC]
FAL 2K AL LAY GF Al fﬂ
3 83t ;Ao F 4 rHl4] metq B

FolAE GLEZ} TNF-a, IL-4 ¥ IL-69] goj
of of# &S el Adstan. 1 A,
GLES] 9J5te] TNF-a, IL-4 ¥ IL-62] o]
dAs| gdHES St (Fig. 3). ohE A7l
OfstH, diAA oA LPS Z}—%ﬂ ofsf St
TNF- a9+ [L-47} Zepu&et o S22 o6

kol'
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Fig. 2. Effect of GLE on degranulation. For mast cell degranulation, anti-DNP IgE (30
ng/mL)—sensitized LUVA cells were pretreated with or without GLE and then challenged
with DNP-HSA (10 pxg/ml). Histamine and B —hexosaminidase levels were detected
using ELISA. Graph data represent the £ SD of 3 independent experiments. *p<0.05
compared with the DNP-HSA-challenged group.
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Fig. 3. Effect of GLE on secretion of inflammatory cytokines. Anti—-DNP IgE—sensitized LUVA cells
were pretreated with or without GLE and then challenged with DNP-HSA. The secretion of
inflammatory cytokines was measured by ELISA. Graph data represent the + SD of 3

independent experiments. *p<0.05 compared with the DNP-HSA—challenged group.
p p p p
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A eAEe ﬂdﬁ}‘ﬁ 1), FEREI A4S
74El 1L-67} T get 9
54% Aol wralAcH17)

2 Ssjo] HTAEAA I A2 ol
@54 AfolE7IRle] Wdo] GLE] o
{3 ol gPeA avm ood %
2 e,

to & g i -lN‘

w12 N
lo 24 rid 41 wm 4

;9,_%:.:

34 Lyn/Syk QIAks} XA

Fofl &3t Fce RIS wabEe &, Lyn (Lck/
Yes novel tyrosine kinase)< —’F%Zﬂ-i ITAMS
Ql4kskste] GRB2-associated binding protein 2
(GabZ)Q} 72 ot A2 25 FAAMNE

Olﬂ'[l] E£35] Lyn2 Syk (spleen tyrosine
kmase)E SASIA A FZA AfolEFF AL
ZATTHE)., gdrd o g Syke] <QlAtSH= Lyne]
o Ay FL 7HHoR SuEHAY AF <
Aratell el F7kE QIAFRHETHII. Syke HITRA|
I Bget =9t WAE= Ras, phospholipase
C (PLC)-y %9 phosphatidylinositol-3 kinase
(PI3K) 59 EA&=& x4sto] IgE iz vghA|
ol ez whgoA FFAHQ Ads k=
Zol Z dHA Sl

Anti-DNP IgE - + + + +
GLE (pg/mL) - - 100 300 500
Lyn
p-Lyn D — —
Syk | = —— ——
p-Syk — —

Fig. 4. Effect of GLE on the phosphorylation of
Lyn and Syk in mast cells. Anti—-DNP
IgE—sensitized LUVA cells were pretreated
with or without GLE and then challenged
with  DNP-HSA. The proteins derived
from the LUVA cell lysates were subjected
to immunoblot analysis to  detect
phosphorylated forms of Lyn and Syk.
Representative images are shown from 3
independent experiments.
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88z 2 dAois g ATl Qo) &
Aste HTA A Lyn/Syke] Aol GLEC]
oo ZHEEE=2] AHHEQYTE o] oo 243}
H HTEA| oA Lyn/SykQ] Ql4tsh= S-S
om oA GLE| 9sty] A=t (Fig. 4).
metA] B o] Axtg, GLE= Lyn/Syk H=2
E Aot 54 ARIEZIRIY] HAS HAA
Aoz FIdHA s et Aoz 9l
= 3ot

3.5. MAPKs &M =X

Lyn/Syk &A= |54 miZiAe] Agitel &
o5l= MAPKs9] Q14HslE f=gqtct6)]. MAPKs
AT g2 HTA oA Tt Ato]EFFRI
Azte] A E4-& xd-sted "94A<l Cﬂo“’
stoz dejxd IS A=el F4 mHo] Hot
[4]. MAPKs= ERK, JNK @ p38 3}¢] 180
2 UyoH18]. ERKE H|ghA|ZolA TNF-«,
IL-3, IL-5 ¥ 1L-139] AJite] "2l 4150]
. JNK9] &Ast=  HIRAEo|A  TNF-«,
IL-2 ¥ IL-63} 22 o7 Alo]E7Qle] dredat
ABabell  Frojditky g Qlvh p38 MAP
kinase EQF HITA|EOA [L-4 A4S A=3tt

[11.

of thgt GLE®] 8] tigt MAPKs 7
25]7] 918, MAPKs @43t tigt GLE
o] avs AgstAtt. GLES] HAAHE F35t9
HITEA oA IgE mi7fe] ©]sf] &/d3te ERK,
JNK 9 p382 Zt MAPKsQ] QlAtslrh 4
st thFig. 5). o™ o] oJsty LpSZ A=
= EHWHEOM 2493 MAPKse] <4ttt
JelEEt 4 FEEC 9ty AAEE Ao
HuEdEedll], B AFoAz HTAze] &
A Ao o5t} Z7kE MAPKse] 2H4o] GLE
of oa] A|HTh= A ERIgE Aolrt. o9
A=z, IgE izl HRbAEo] ZHdste] oigh
GLE] 94 @I Lyn/Syk, MAPKs =]
A2 lote] FFA Ato|EFIQIS] o] oA
He AdS o 4 3 ol FdEA anE
Ueld 4= 9lg Ao AtmHch

=

APl AE HRAEAA FeeRI vl 22
g
= d

U

- 1769 -



Vol. 37, No. 6 (2020) Q1

Anti-DNP IgE - + + + +

GLE (pg/mL) - - 100 300 500

ERK — S— — S— S—

p-ERK —— -

JNK | o oo conn o o

p-JNK —F T

p-p38

Fig. 5. Effect of GLE on the phosphorylation of
MAP kinases in mast cells. Anti—-DNP
IgE-sensitized ~ LUVA  cells  were
pretreated with or without GLE and then
challenged with DNP-HSA. The proteins
derived from the LUVA cell lysates were
subjected to immunoblot analysis to
detect phosphorylated forms of MAP
kinases. Representative images are shown
from 3 independent experiments.

4. 2 E

Jzelgeke g, e, o
7R a2z AFEA ok T FelA o
=< A, I, FF mEol HARt o
I}, ShAeE &efz] ghgolAfe] &
1

ol
o)
o
g
S
0 iy

or 4

R

7 v ot webs 2 A EEE
29| AZF H[THA oA ] FdE|A] BF
ofE7] fJs, 1%t HITAlEZFQ] LUVA A
[gER A8 o, e o FE=
Agsta &=z uf7iAIQ]  histamine, S
~hexosaminidase, @54 Ato]E7}1l TNF-«,
[L-4 9 [L-69] ¥ S5t B 4HE%
o 2249l Lyn/Syk, MAPKs9] <lite} shye
Astaitt.

olglgt A4 AIE Fote] IepHlEEt o F
E=0] 243t HTAEe 2EE A5t
Lyn/Syk, MAPKs AZE #I3lste] G54 Aol

&

4
o

o

°f

=

tlo K o BO aQ > me o
=

£

AN

Hel
Ni

i

A
g At JEplEet o FEE0] IRt IR
ZoflA FAHA] a¥HE 7HAI S ,
E3], Lyn/Syk-MAPKs ARE A5H= H#HAY
2 At Aol 997t itk wEhA 2
dATe JEpHeEr o FEEo] UYA aAE
7Me AAE A2 YA oRda Ze
mRAgt 7548S THE SR AR &8
g £ e HEgH IAE AAStn A=
ok

E71919] WAL oAAsH o] BlE. ol
QIZE
o
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