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2 ok ¥ 7 Aud FaE 9L o RIE YU B4, YALA L ol9 BRL B 9ho)
Fstoint, FReY guid B 59 F EdvE T2 18.58 ~ 40.06 mg GAE/g, & ETtRo|E
SFS 7.67 ~ 13.67 mg CE/go & ZFel=| it HHa &uj —}?_'—3—_2,]%94 1,1—diphenyl—2—picrylhydrazyl
(DPPH oz AASA S F713E 23 S22E B3 E 400 ug/mL A& Al tfZF2] ascorbic acid (30
M) L FAFSE DPPH 2t ZE4A 50| ERIE|QIth, RAW 2647 A ZE EH/% © 2 3 NOAA oA &4 J;‘7P°ﬂ

A 2E2EE 9 JA4F BEEo] tf2Ql quercetin (15 M) T F-ARSE E4do] ERlEglon Z22E £3
5 100 ug/mL A& Al IL-6, iNOS ¥ COX2 §H A9l vFg o] EH_I_—? (hpopolysaccharlde 1 ug/mlL) Xt}
FTAHCE Fogt =308 Frago] ERIEYT HRe| gl BE F EEEE £¥5-2 RBL-2H3 A|2L9
B—hexosaminidase B3, IL-4 ¥ IL-13 3 2}9] Bd & 04?5}' F£0 7 A |5t= Fo] FolF it}

dEe & =S tyrosinase@ /S T QTR Q'*Xﬂ shglom, 0“*& H8E 50 ug/mL 9 FEEE

== 100 pg/me F27t +F O & BI6F10 Al2o] Wehd S Ashs 2ol 1= et ol daks
o Auert g9 W ouw B AN GvAel SAE AN B s 2 AA
Abstract: This study was carried out to evaluate the antioxidant, anti-inflammation, and whitening effect of Hordeum
vulgare L. extracts and their fractions. Total polyphenol and flavonoid contents in fractions were varied from 13.58
to 40.06 mg GAE/g and 7.67 ~ 13.67 mg CE/g, respectively. Among the three fractions(chloroform, hexane, and
water), 400 ug/mL of the chroloform fraction showed similar antioxidant activity to ascorbic acid (30 uM) against
the 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical. The chloroform and hexane fractions inhibited the NO production
of RAW 264.7 cells similar to quercetin (15 gM) and the chloroform fraction of 100 ug/mL significantly reduced
IL-6, iNOS and COX2 gene expression. Additionally, the chloroform fraction inhibited B-hexosaminidase degranulation,
IL-4, and IL-13 gene expression in RBL-2H3 cells. All of the fractions inhibited tyrosinase activity in a
concentration-dependent manner, and the hexane fraction at 50 pg/mL and the chloroform fraction at 100 xg/mL
significantly inhibited melanin production of B16F10 cells. These results indicated that H. vulgare L. can be used
as an effective cosmetic ingredient having anti-inflammation and whitening activity.
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AA7IA] TheFet AALYRTE QAo FFAQ1 A
S T B RS 2t sk A Eile] 4=
Y=|ar Qlek of2fdt olf F shb= 719 A AR
o} F2kgo] e A faf Aol BIE Iilo] ok
wjizolot HAaAmRe e oheket 24 Aol
3 APE Esfo] QAo ERFEQl QeEERe uh
1L o5 283t 715/ SRS T 2hds] X1sg
I QITH12]. o]t A AR thoRst Q9lof o3| AY
el QA el EQPgstar wkgAdo] =& A
I e 4k FREAL IS AAske] Sl I
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A He 2H0] A sl WA B

IAEghe sk, HYAIE 5 EFHneutrophil)=
A A AF(reactive  oxygen species, ROS)¥} EHAJz2AZE
(RNS, reactive nitrogen species) 2 THiEZ]l g5 4 of
AR LR nitric oxide NO)S ABAIZITH7). SR ook
ok mEAS F Wol4], 2JQlA aglef ofsf ofEwd] 2kt
7} AR} Zrkekal ¢low ol H(atopic dermatitis)->-
RO AHA 52 234 ale] ofsf) At AH4
o2 32 a]lof oJsf &4 R TRt o=
I E8o] HA Az MFste] duprlow d=7]

b UH7H OV} 5 I[r49} IL-139] LOﬂ o
Z} who] o|FojF o, 0]5-8 immunoglobulin
o gmohw, E|2y] ohRelnl ofE Ry
SRApol|lA] o] Tk AR HIEITHI]. ERL
HREA| oA Rl HIERSlAA R L ERA(B-hexosam-
inidase)= HSHFe& ook +8 dEEdol: u=t
A, B-hexosaminidase®] HHIE AT = U= S Q
HHAQl A &2 of=uld uR Y S 2
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2k gl u|® o) w3 BA] Aba 2 9 3R A 20| X
Aogr A=l HEQom, O]E OOH FAESH
Zof| ofgt Aol AE|20] Afzto] QlAle] A O:“Ho
i Aol a3t Aog HuEQrHIs16]. Hehd
017}4 J_]I:I El:ﬂ- ul ._,_‘;_x]. v«v,] }\HO ﬁx%o}b AT /d
w02 QA #ul5o] HehdA|E(melanocyte)ofl A A=
o] Ao RHEE HEAEZE Eié}h o5k B}
[17,18]. HEldAZoA dAEE Hehde tyrosmase7]—
tyrosine2- L-DOPA (Lr3,4—d1hydr0xyphenylalanme)i T=
L-DOPAE L-DOPA quinone® 2 H3sl= Alst & =35t
Whg-02 a0l SEETI20]. ThEgk Wehde] AKe
oEo] MA ZZRS Aoy u]HekS ST TRsAlo)
Qirka WaElRIC21], 77eh Te} ulage] oA
tyrosinase % Wb g4 o] BAE Pl MR 247
2 WFehag sk ATt BUS] WYET 9lri22:25)

B E|(Hordeun vulgare L) Wi}(Poaceae/Gramineae)o|
ol A 4t 48 % sjolm, S8 meolof Hleh
YIC, H|EMIE, catechin, kaempferol, quercertin} [3-carotene
5ol thepe Alelgho] F3sl Selgicka 1w
At FEes FEYE e gR Bejeks g FEY
= Ue HelE oujshal £EE] Ee Fuoldial: &7
u F2 7%0) AR 24ET ork el det ger
52 73] 9 cleet Alelghel B A LeiA glo.
L, greof digh AAIHQ a5 H52 e vlest A
7golth26-29]. wEbA 2 dtollas HEe BEEY] F
Zogls 2 = iﬂ‘rﬂcol‘: 3leF EX43 DPPH radical
2SS BAAL B3} gRAlst 3kt nitric oxide A4 2 &
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o[ ERS- 400 mL¥} E3}slar 75 CollA] 2 h B9 23] 3kt &=
Z3I90t) 3258 ofufx(Whatan No.2, GE Health care, UK)
£ o]83s}e] ofn}t & 79t wEIlo] FEES S £
gk FF 552 100 mLo] SR e AIAL 80 &
gste] Al SREE 9 & Heas SV Sl

22 & 2tz ¥ & S2UEL0|= o Et
7 gop 255 9 BoEe| & el W Sk
al.[30]°]l 2J3f] 7] RS o]
gslo] EAsIGi: 8 EElE 40 uL (1 mgmbh)E
20% FARFEFEN2CO; Sigma, Korea) 7~8 60 wnL}
folin-ciocalteu (FC) (Sigma, Korea) 20 uLe} &3l5to] 10
min 59 WSSk WS- & microplate reader (TECAN,
Switzerland) 2 700 nmol|A] 54 EE 2Aslo] AR 225
FAg)oll =gt gallic acid equivalents (GAE)2] F7(mg)=
% sl RS TSI ek Sl BelE 05 4L (1
mg/mL)yE 5% NaNO, 8N4 8 wulLe} 125 ulo| Hats7
£ =3sto] 5 min F9F WRESHIch WS - 10% AlCk
15 uL (Sigma, Korea)S 3751l 6 min “5<t 37} W55}
of 510 oA FYES ZHskgon, 7z 228 5
(@)°fl Tk catechin equivalents (CE)2] F7A(mg)= 5 &=t
Wiols Fleke Rlskch

2.3, 1,1-Diphenyl—2—Picrylhydrazyl (DPPH) As Z7t

|l Eol=9] st 244 DPPH 2iojd oA &
e HrksRT) 100 4Lo] DPPH 8902 mM in methanol,
Santa cruz Biotechnology, USA)¥} w|gkgof SlAl%] g
FEE 9 HEE 100 uL (100 ugm)E 25 £, A2
A 10 min F<F HE-A|Z] §F microplate reader (TECAN,
Switzerland)=. 517 nm oA] SHES ZAslc) AR
A7PHA] 2 34 dixd-E 71 o= free radical 47
Aeg wEgs Jehla, oA X2t & ascorbic acid
(Sigma, Korea) 5 ARE-5}o] Bl FAISIRICE

2.4, RAW 264.7 MIEAES 2 nitric oxide A 2Kis Tt

PGS G Aol A8 RAW 264.7 murine macrophage
+= american type culture collection (ATCC, USA)=ZHE &
ofdtol AL2519ic) A5 DMEM (Thermo Fisher Scientific
Inc, USA)HIZ|o] 10% fetal bovine serum (FBS) = 1%
penicillin/streptomycin (Thermo Fisher Scientific Inc., USA)E
7B 37 C (5% COYellA Wiegsigint vherel AES

sh, &9 9w AT 289

10% FBS7} 3k3% DMEMO= 24-well plateo] 3 x 10°
cellswell2 37 C, 5% CO, 204 24 h T2 F2MA|7]
T ARE == AYsto] 72 h vk £ #jx|ol] MIT
(344, 5-dimethylthiazol-2-y1)-2-5-diphenyltetrazolium bromide, Sigma,
Korea)E A7kl ¢F 27104 3 h &<t =7} wleksiaich
Hjek 3 xS A|AskaL, dimethyl sulfoxide (DMSO, Sigma,
Korea) 100 (L& #7156k 570 nm SF=5 =45k A
I AEES SRISIILE ESL AMEZ AES Hrkel
o g vleRE Aol thRt w0 FEe SujdE &£
55 A2ste] 37C oflA 30 min WFESIATE ¥R 5 1
ug/mL2] lipopolysaccharides (LPS) (Sigma, Korea)S %] z]3}
1 37 C of|A] 24 h =7} vjjefsto] nitric oxide (NO) 234
< 5otk 530 nmof|A] microplate readerE ©]-8-5}]
T3S S5l nitrite ¥ AHTF A} v|aste] FE
7] gl E2E9 NO A dA| 55 H7skich

25 RBL—2H3 M|xz MZ=F 2l g —Hexosaminidase &
oiE oM 5 "ot

RBL2H3 A|3E(ATCC, USA)S 10% FBS 2 1% penici-
llin/streptomycinS- 3£3+5+ DMEM HljR]of] 24-well plateo]] 2 x
10° cellswell2 55111 0.5 pg/mL DNP-IgES 7}5}o]
37 C (5% COpollA] 24 h ulFstoict. viYF %= siraganian
buffer(119 mM NaCl, 5 mM KCl, 5.6 mM Glucose, 0.4 mM
MgCl, 25 mM PIPES, 40 mM NaOH, 1 mM CaCl,, 0.1%
BSA, pH 72)= 23] A& £ tiofst w29 FEe] i
B32o0] A7} siraganian buffer® 37°CollA] 10 min ¥+
AFt}. §-S- 3 DNP-BSA (100 ng/mL)E 37°Cof|A] 30 min
A2 T 4CofA 10 min H{joslo] HRg-& JRIAIFCE vE
o] g=E AlRE 12,000 pmefA] 2 min 4R 5 20
UL AF=ole A28 96 well plateo]| H=5361al 1 mM
p-nitrophenyl-N-acetyl-3-D- glucosaminidase (NAG)YE 715}
o] 37CoA 1 h RESAFHCE RES & AA| (0.1M
NayCO;, 0.1M NaHCO5)2 75} 405 nmel| 4] microplate
readerE 0|83t FFEE 575he] [B-hexosaminidase S
e A = BURIE AR Sl E8E0]
RBL-2H3 A|3z9] AEE0] u|xi= F3> RAW 264.7 A
3 AEE FA A2 Ao R Hrkskoich

2.6. @34 AMOIEZIR! &l Axils ot
] gujjd H2E Azo] wk2 RAW 264.72] TNF-
, IL-6, iNOS, COX2 4! IL-1B ¢} RBL2H3 Ao 14
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Table 1. Primers Used in This Study

Cell Target Forward (5°-3”) Reverse (57-3°)
TNF-a CCTGTAGCCCACGTCGTAGC TTGACCTCAGCGCTGAGTTG
IL-6 TGCTGGTGACAACCACGGCC GTACTCCAGAAGACCAGAGG
Rew 2647 iNOS CCCTTCCGAAGTTTCTGGCAGCAGC GGCTGTCAGAGCCTCGTGGCTTTGG
COX2 CACTACATCCTGACCCACTT ATGCTCCTGCTTGAGTATGT
IL-1B CAGGATGAGGACATGAGCACC CTCTGCAGACTCAAACTCCAC
GAPDH TGGCCTTCCGTGTTCCTAC GAGTTGCTGTTGAAGTCGCA
IL-4 GGATGTAACGACAGCCCTCT GTGTTCCTTGTTGCCGTAAG
RBL-2H3 IL-13 GCTCTCGCTTGCCTTGGTGGTC CATCCGAGGCCTTTTGGTTACAGA
GAPDH TGCCACTCAGAAGACTGTGG GGATGCAGGGATGATGTTCT

213 AfolE7R] W £45 98 RotorGene 6000
(Qiagen, Seoul, Korea)2r ©]-85] A5 PCR 2415 38
SIQich thekRt s=o] AR S EelEo] A2d
RAW 2647 21 RBL2H3 A9 total RNA= TRIzol |2k
(Invitrogen Life Technologies, USA)2- AFgSto] F&3191 0
H, 1 ug® RNAE oligo-dT Zz}o|H 4 ImPromHI reverse
transcriptase (Promega, Korea)@} &315}a1 42 CojlA] 60 min
BLS510] (DNAS 31451900k cDNA 1 4L 125 ulo]
Sensi-FAST SYBR No ROX (Bioline, Australia) %! 10 pmol
O] A Bo| Zejo|H(Table )2} 2307t £ 25 25 (L
o] ukgoho g 95 CojlA] 3 min 1 3], 95 CojlA] 5 s, 60
CollA 10 s = 403] & 25 72 CollA] 15 s ¥hgate]
o PCR 3412 Si9ick 74 Ajoleriele] wralzre o
279) GAPDH 704 WHIRRS: 7|20 HZ3H Ig
Aei7ek vlatsto] Al wao s EAA,

2.7, Tyrosinase X Xolts TV I3 T2t 44 Kolis Tt
Tyrosinase &4 =42 mushroom tyrosinase (Sigma,
Korea)@} 7]121¢1 L-yrosine (Sigma, Korea)S ARE-5}ITh 2
mM L-tyrosine 35 L3} 0.1 M sodium phosphate buffer (pH
6.8) 40 uLE Toksl o] AJEet S3kskal 250 UmLe)
mushroom tyrosinase 5 (LS Z7}51o] 37 CojlA 10 mingt
HES5}TE Microplate reader= 475 nmol|A S8 =S =4
sto]  tyrosinase A S Hrlsiglom,  AtiA
tyrosinase A3} S A thERuHarbutin) 2} H] WS} S
o, th&o] 340l sl yEiick
1- (=D))< 100
A EZAUOHE A2lolo] BEgRE AR FA o] S8

Tyrosinase A 3 & (%)
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B: E|RAUOHIE A2felA] ok Al FAREY] 8=
C: BlZAOHAIE #[2folo] HESRE Al A2lte] Sg=
D: E]ZAUYOMHAIE A2J5lA] k2 Al A2lke] Sd=

2.8. B16F10 M|ZAMEZE & H2tH MM MNolls ot
BAZ BIGFI0 AJEE32 ATCC (CRL-G475)25E] HoF
ol 10% FBS (Gibeo, Ireland)2} 1% penicillin/streptomycin
(Gibeo, Treland)©] 3Z3HE] DMEM (Gibeo, TrelandyS AR&-3}
o] 37 C, 5% CO, A4 uieFstaict. wige AlZs
10% FBS7} 3-8 DMEMO=Z 96-well plateo]] 3 x 10°
cellswell 2 100 uL A E==510 37 C, 5% CO, XA A
24 h 53k viekeloict FEe i E2lE0] BIGFI0 A
3290] AEEO| v|A= P RAW 264.7 Al BEE &
A FUg es Brlsielct ARy gl AeE
o Hehd el WA= FF BW7E 9l HidE
BI6F10 AIEZE 10% FBS2} 1% penicillin/streptomycin ©] 3%
ke DMEM 8RS o]83}] 6 well plateo] 5 x 10°
cellsiwell 2 2 mLA E3510] 37 C, 5% CO, 7oA 24
h 5o sk Wik 3 A= v mekskal ooy
T 0] 327} 100 M) eMSHE 7} 33] ¥ A2
1o 37 C, 5% CO, 27A 72 h F2b vijeFstaict. uiek
3 A& AlASKL PBSE 23] A3t - 2} welld 1 mL
o] 0.25% Trypsin EDTA (Gibco, Ireland)S E5}10] A&
£ 3psisith A2t pellets 3475171 $18l 14,000 pme
220 min FoF 94 Helst & ASAS AAskgo0),
“FaHo] AAHE A2 pellet 60 CollA] 1 h g2t X35
t}h AZE AEE pelleto]] 10% DMSO7} 3-8 1 N NaOH 150
ULE 7KL 3712 1 h 59t 60 C g2x0x] A2|st
of A o] Wehde gaRach Hel 5 7 AR 100 4L
= 96-well plateo]] 531 3 405 nm oA SHY=S



2.9, SAX=|
= AR 33 WHEsiol S48l Balgh + FEHARR
Ans UeRfiglom, FARALE: Prism (GraphPad Software Inc.,
USA) RIS AMgelsich ATt ROy AR
AREX|(one-way analysis of variance, ANOVA) 2 Tukey’s
testo]] &J5k AR S Sl ASIAT: EL di: ot
A2l o] SARH el AL Student’s tests AR
slEo EEHA (p-value < 0.05) =Fof|A H7 BT
aj

k=

3.

Z1t

al
=

3.1 H=2| o 2&lzo| 2=
sl2F 9l DPPH Radical A7 &

Sufo] M2 YR £8E0] F Zeus ¢ & 22
Hi-o]= 31kS Table 20] UeRNITE 94 folin-ciocalteu
AORS ARgSTo] AR HH ] 0% ofek; ik 22
2 9 5 2350 5 ZYuis 2 SAHE 1358,
21.86, 40.06 U 29.97 mg GAFg® S22 E H3|2o| 7}
w2 ZoR sRIEQE ey F St ieo|E B4
ofld= HrEle] 70% offehe 9 B EIELS ZehEo|
=7t AEEA] ko, skl Wl SRR BB
27k 767 9 13.67 mg CEg2 BEAEQcE AR B35
o] F Edjuls ¥ ¥ SuhEeo|E TRk E)uisy
g o|E Jlfo] whe Ao R Wiy Hx}o] F Eely
= 31EF (16.02 - 233.68 mg GAF/g)7} & ZabH -o|= 3}
& (4490 mg CEHT A or vhe =320] Zog
SRIE|QICH3]. Fre fupd EIEe it S
DPPH #HjZarsS Fato] 243 daf 70% ofeh

o=

E0EL0|E

v

== Alslal E22E Y
oA s A= DPPH 2hzds 4
=] ArkFigure 1). EFL HHe] SREF HElE0]
Ao 7MW & vl B Eehiieo|= Bl &
QI wlel o] UAZ DPPH 2foZd 47| 2 Kz
SEEE Z8E0] AR 7P #A FIEA B
He ZEaX B35 400 gmle] F=rt 7P $gt
a7 B@22%re JEpiglen, dikEoR ks
o] f=sittal & Fl 30 M &) ascorbic acid®t -FARE
45,6770 02 DPPH 2|2 27|8hk= Zlo] ZRIE 3
o dubHos ookt A= fek it &
SlelEat EehEo|Ers B Akas H free radicals A}
Aoz AAst] A s e 4= okl 2
JEIEH32,33]. IS FEE 70% ofeks, il SRRE
2 = 2= s Aol w2 DPPH o) &7 &
do] AR R FolRt eolM Ptz ascorbic
acid (30 (M)ETH LSl FANE ] =Rk HaA

X
ol
o
rr
L
o

2 60
Tge %o
5 8 £ 40
;_5’8 30
a 25 20
o810
9 0

DSPONPO MR PO PO POEN PO PO PO BN PO PO RN

wgmi) © S SRS SHHS S

Total Hexane Chloroform Water-

soluble

Figure 1. DPPH radical scavenging activities of H. wvulgare L.
extracts (Total) and their fractions (hexane, chloroform, and
water). C: ascorbic acid (30 uM). Statistical significance of
differences was evaluated using a one-way analysis of variance
(ANOVA) followed by Tukey’s test.

Table 2. Total Polyphenol and Flavonoid Contents of Hordeum vulgare L. Extracts and their Fractions

Total polyphenol concentrations

Total flavonoid concentrations

Extraction methods Solvents Fractions (meGAF/gFxt.)’ (meCE/gExt)"”
Total 13.58 + 0.62 -
Hexane 21.86 + 0.27 7.67 £ 3.33

Reflux extraction 70% EtOH Chloroform 40.06 £ 0.56 13.67 + 0.76
:Vditlje 29.97 + 0.72 -

*Expressed as milligram gallic acid equivalents (GAE) per gram extract.
**Expressed as milligram catechin equivalents (CE) per gram extract.

. Soc. Cosmet. Sci. Korea, Vol. 45, No. 3, 2019



292 e - Eg s - A

A A= AME 7ol Aral AlEErk

3.2, AHZ| 20 E5/20| NO MM D)X= g&F

e grid EEE0] ) 24 Bl A ol &0l
RAW 264.7 AN|3£9] *“}—ﬂ] m)X)= J3kS W IATi(Figure
24). g BSIES e (50, 100, 200, 400 pg/ml)E
2]2]510] RAW 264.7 A3 AJELo]| ]| gake 7}
g Aak SliF B21E 200 2 400 ugmle] ot SR
F 28E 400 gmle] F=E Akl B A oA

[PSEEE 27 LR} =AU SARE Al AYERES dol
sioict Fue| gupd BE A 2ol uk2 RAW 264.7 A
3O NO A4 oAl B2 71kt 23, Al AEes
s OFe 400 pgiml HE0] 70% EtOH %%, 50
2100 pgml FEo] skt H3lE, 100 2 200 pgml
Eo| FREFE H3Eo] LIPS A FEh 722 <l
T==0ll4] RAW 264.7 A|329] NO*E*é% oAk Aol =

Cell viability
(% of control)

(ug/mL) (Jq"ﬂ o °0 QQ o QQQ QQB?Q & QQ@Q PP QQWQ P

Total Hexane Chloroform  Water-
soluble
(A)

3
= B
o0
v Y
e
£0°
Z R
S

O HH O HH SOOI HH

(ugmL) P OETOS ASSS SIS A

Total Hexane Chloroform Water-

soluble

LPS - + + + + 4+ + + 4+ + + 4+ + + + + + + +

(B)

Figure 2. Effects of H vulgare L. extracts (Total) and their fractions
(hexane, chloroform, and water) on Raw 264.7 cell viability (A)
and nitric oxide production (B). LPS induced Raw 264.7 cells were
treated with various concentration of samples (50 ~ 400 pg/mL).
C: non-treated control, LPS: lipopolysaccharide treated control, Q:
quercetin (5 uM) treated control. Statistical significance of
differences was evaluated using a one-way analysis of variance
(ANOVA) followed by Tukey’s test. ~ p < 0.001 versus LPS treated
control sample.

ek} g5 ek A, #4598 A 3 &, 2019

olE|gjom, duid oz NO A4 oA EAdo] Lo=slctar
A A HETR] quercetin [34] 2] o} fARE 4
FO 2 RAW 2647 AlE£2] NOAS Ak Zlo] 2l
E|QckFigure 2B). X ] & HEE2 HE FEoll4] RAW
2647 A|l2£S] NOA S-S Aoz oAlslA] X3,
s W ZRRE BslHo] AiRon s aylzlown
RAW 264.7 A|329] NOAYS A= Zio] SI=3Ie
3.3, F=2| BiiE 2&l=
20| O|x|= HaF
el g E£2E9] RBL-2H3 Alszof tieh B-hex-
osaminidase HHE] 17| 2Hd H7lol| SA] o]F0] Al A
z9 J:17]__ 2-33) 7:ur S T SR RE BB () -
SIS ZE AHelol] LPSTIE: 2] e} ) 5
AR AEE BEES SIS ‘:KFlgure 3A). AEe] gHpd
E3E Aaof| wkE RBL2H3 A|3£9] (3-hexosaminidase &
T oA S HrE ATl AE AELS AHEHA|
=200 2 400 pg/ml 5=2] 70% EtOH F=5, 25 2
50 ug/mL l"—E_J oﬂ/\l- ul Zaax tgn ;ng_ o]:/\—l
tz=7Q1 cyclosporin A[35] A2] Ett Avpaolxl ok
o, immunoglobulin E (IgF) BHE AHalich g}l
—,—‘._—01]/\1 RBL-2H3 A|£2] B—hexosarmmdase e o
AlsH= Ao Eelw|dck(Figure 3B). “1&L} RBL-2H3 A3
o) MR A e 20 gl 5 *ﬂi 4
298 Asfait ojmrt e 100 syl 5w & 2
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Figure 3. Effects of A vulgare L. extracts (Total) and their fractions
(hexane, chloroform, and water) on RBL- 2H3 cell viability (A) and
B-hexosaminidase release (B). RBL-2H3 cells were treated with
various concentration of samples (25 ~ 400 pg/mL). C: non-treated
control, IgE: immunoglobulin E treated control, CsA: Cyclosporin
A (1 pg/mL) treated control. Statistical significance of differences
was evaluated using a one-way analysis of variance (ANOVA)
followed by Tukey’s test. “"p < 0.001 and p < 0.05 versus IgE treated
control sample.
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Figure 4. Effect of H wulgare L. on various cytokines
productions in RAW 264.7 (A) and RBL-2H3 cells (B). Raw
264.7 and RBL-2H3 cells were treated with 100 and 50 ug/mL
H. vulgare L. chloroform fraction, respectively. C1: non-treated
control, C2: lipopolysaccharide treated control, CsA: Cyclosporin
A (1 ug/ml) treated control. IgE: immunoglobulin E treated
control, T: H. vulgare L. chloroform fraction treated samples.
Statistical significance of differences was evaluated using a
one-way analysis of variance (ANOVA) followed by Tukey’s
test. ~p < 0.001 versus LPS treated control sample. p < 0.05
and "p < 0.01 versus IgE treated control sample by Student’s t-test.
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Chloroform
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arbutin (0.5 mM) treated control. Cl: non-treated control. C2: o-
MSH treated control. Statistical significance of differences was
evaluated using a one-way analysis of variance (ANOVA) followed
by Tukey’s test. ~p < 0.001 versus arbutin treated control sample.
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