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( Abstract )

The Antiallergic and Antioxidative Effects of Chaenomeles Sinensis (CS)
in RBL 2H3 Cells

Lee Seung Yeon

Department of Pediatrics, College of Oriental Medicine, Dongeui University

Objectives

The purpose of this study was to investigate the antiallergic and antioxidative effects of Chaenomeles Sinensis (CS).

Methods

CS pretreatments inhibited anti-DNP IgE in RBL-2H3 mast cells for an hour. we measured cell viability, [3
-hexosaminidase release, IL-4, TNF-a secretion, and IL-4, TNF-a mRNA expression CS pretreatments inhibited
DNP-HSA(10 pg/ml) for ten minutes, we measured Dicholrodihydrofluorescein(DCF) and DPPH radical-scavenging
activity in 0.5 mM 1,1-diphenyl-2-picrydrazyl(DPPH) radical solution, 0.1ml, 99% ethanol 0.8ml, and CS 0.1

ml mixed solution.

Results

0, 1, 2, 3, 4, 5 mg/ml CS treatments were not affect on cell viability and inhibited b-hexosaminidase release,
IL-4, TNF-a secretion, CS treatments also decreased IL-4, TNF-a mRNA expression in RBL-2H3 cells.
CS treatments inhibited reactive oxygen speciestROS) and DPPH radical-scavenging activity.

Conclusions

These results suggest that CS may be useful for the prevention or treatment of allergic disease.

Key words : Chaenomeles Sinensis, [3-hexosaminidase, IL-4, TNF-a, ROS, DPPH radical-scavenging activity
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Table 1.Chaenomeles Sinensis
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0. #kt 2 5k

1L A=

Ao

E AFo] AFgH  anti-dinitrophenylONP)  immun
oglobulin E(IgE), DNP-HSA, 1, 1-diphenyl-2-picrydrazyl
(DPPH)= Sigma(USA)ZH-E], 2',7-Dicholrodihydrofluorescein
diacetate (H2DCF-DA)T Molecular Probes Inc. (Eugene, OR,
USA)ZHE], Dulbecco's modification Eagle medium
(DMEM), fetal bovine serum (FBS), penicillin, streptomycin
9 trypsin-EDTA solution-S Gibco BRLZY-E], tetrazolium
bromide salt (MTT) 2 dimethylsulfoxide (DMSO)=
Amresco2F-E], Interleukin (IL)-42} tumor necrosis factor
alpha (TNF-q) kit= BD Biosciences Pharmingen © 2 5-E,
RT-PCR kit (AccuPower RT/PCR PreMix)+= Bioneer 25-E]
Tste] AREsAT

2) AeRe] Az

= 5 s Azl 40 g
of 20Co) ZASNAH APHH el

RBL-2H3 (rat basophilic leukemia cell line)-S 3= 3
ZF2-3 (Korea Cell Line Bank, KCLB)oJ| 4] &-9Faro} ujj ok
SFATH M E Q] v kS ¢35k 10% heat-inactivated FBS
(Gibco BRL, USA)¥} 1% penicillin & streptomycin (Gibco
BRL, USA)S- Z3F3+ DMEM (Gibco BRL, USA) HJj &koH o]
A HfFstA ). M= 377C, 5% CO, 273}l A] vl
A, Al F2o] e AT FAE §487)
#3}+ed 0.05% trypsin-EDTA solution (Gibco BRL, USA)S
Aelste] A2E FrAIZ o Al s sk

[E7

B34 T (g)
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Table 2. Primer Sequence for RT—PCR Analysis

Target gene Oligonuclotide sequences (5 " to 3 " direction) Expected size

L4 F ACCTTGCTGTCACCCTGTTIC

L- 351
R TTGTGAGCGTGGACTCATTC
F CAAGGAGGAGAAGTTCCCAA

TNE- a 501
R CGGACTCCGTGATGTCTAAG

& F GTAACCCGTTGAACCCCATT .

1 1

R CCATCCAATCGGTAGTAGCG

F: forward, R: reverse

2) MTT assay

RBL-2H3 cellsS 10% FBSS ¥33 DMEMo]| HEHA|
71 3 24 well plate (Corning, USA)®] 5 x 10" cells/ml<]
MEF7F HEE BF5F 37T 5% CO, incubatorol] A
247t v BT S5 FEE (0, 1, 2,3, 4 2 5
mg/mhE A 2] F 1 AJZF FRF WREAIZ] v wi Y
= AASIL 5 mg/mle] MTTE 7} wellel] ¥ il %+ 4
F % 4 A7t 37C incubatoro| A Bl st T}
tetrazolium bromide saltZ A 73} 11 DMSOE- 300 ul¥ &
F31] wellol] YA E formazin®] & HS 5= A FE
3] £59] E5F =9 & microplate reader (Molecular
Devices, USA)S AF&-3}4] 540 nmol| A SFH =S =43}
of Y@ BF WAE FIHAh

3) B—hexosaminidase =%

318k AgA oA B-hexosaminidase?] F-H] o))
v X= 9S =435)7] Y5t RBL-2H3 cellsS 10%
I MEMo]| SEA]Z] & 24 well plate
(Corning, USA)®)| 2.5 x 10’ cells/ml®] N Z57} HE2
B=3519t}h 7 % and-DNP IgE (0.5 pg/m) s 7H28}aL
CS (2 mg/mh)E A 2]8}] 37°C 5% CO, incubatordl] 4] 24
A17E vkttt 72t welle] M| EE-2 Siraganian buffer
(119 mM Nadl, 5 mM K, 0.4 mM MgCl,, 25 mM PIPES,
40 mM NaOH, pH 7.2) 2 2 ¥ A& T2 7} well B
5.6 mM glucose, 1 mM CaCl,%} 0.1% BSA7} 3=
Siraganian bufferS- 37}tk 10 & &<t 37°C 5% CO;
1ncubator°ﬂ A v %8l 3 DNP-HSA (10 pg/mh)E =] 3t
% 10, 30, 60 & &A1 7131 ice batho| A] 10 & 5<%
WA & w5 TAANZT
plate®l] £ 7]al substrate buffer (4-pNitrophenyl-Macetyl
-b-D-glucosaminide 1 mM, sodium citrate 0.05 M, pH *”
80 plE Y1 37°CoA] 1 A)17F vl A7) TS 2} well
stop solution 200 plE H7pste whs-S ZFZAA|ZATH
Microplate reader (Molecular Devices Co. Ltd., USAYS A&

A3
pul
Rzl
=3
o

Az 20 plE 96 well

&tof 405 nmol| A FHEE SAHSUH

SAl|-=4-A AgAA oA B-hexosaminidase2] H-H]
o DA FEE ZA57] A5 S @ mehh S 168
2R Ao Az el FEA N 24
& 9ol st 2o) S

4) IL—49} TNF—a 54

RBL-2H3 cells& 10% FBSE £ 35 DMEMO] AEA|
71 & 24 well plate (Corning, USA)ol| 2.5 x 10° cells/ml 2]
NEF7 H2E B3890 1 £ anii-DNP IgE (0.5
pg/mhE 7H2FEFaL 37°C 5% CO, incubatorol| A 24A) 7k
Bl stA T 2 well®] M| ¥XE-2 Siraganian buffer (119
mM NaCl, 5 mM KCl, 0.4 mM MgCl,, 25 mM PIPES, 40
mM NaOH, pH 7.2) 2 2 ¥ &3 t-2 7 well & 5.6
mM glucose, 1 mM CaCIZQ]— 0.1% BSA7} ¥38HH Siraganian
buffers 7FeFATH 1§ CS 2 mg/mhE AP 3}o] 1
AIZE Z9QF 37C 5% CO, incubatorol| A HjoF3lt X
DNP-HSA (10 pg/mh)E A 2]+ F- 4 AJF 52k ¥hg-A]
L ice bathol[ 4] 10 i &<F WX g & WH-3-5 FAA|
ok A5de 2el3le] 5,000 pmol| A 2 B Fok 4R
gate] g AZHE 70T BASIATH} 149}
TNF-a ELISA kit (BD Biosciences Pharmingen, USA)S A}
£-5}ed =43}9th. Microplate reader (Molecular Devices
Co. Ltd, USAYE AHE-31e] 450 nmol| A FF=5 SA43)
o FEH 149} TNF-a 9] FS Abetach

5) RT-PCR

RBL-2H3 cellsS 10% FBSS &3} DMEMo] EHA]
71 & 6 well plate (Corning, USA)O]| 2 x 10° cells/ml2] A
IV HeE BEFeY Y 1 & and-DNP IgE (0.5 1
g/mhZ 7F2Fs}al 37°C 5% CO, incubatorol| A 244|171 Y
oksit) A28 DMEMH| X2 w33 & CS 2 mgm)=
MZo A stHet 1 A7 Z¢F vkt & DNP-HSA
(10 pg/mDZ AF=3h - 4 AL F7 w3kt <52
S AAZ F 1 mle] TRizolS Y3 2 E7F 1
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Fig. 1. Effects of CS on the cell viability of RBL—2H3 cells.
Each column represents the mean + SE. of 3 independent experiments.
The absorbance was measured at 540 nm using microplate reader.

* p<0.05 vs untreated cells

chloroform& ¥ 31 10 27} vortexing3}al 12,000 rpmof| A] 7) DPPH vzt 2A% &A
15 B2 QAR F, A4S Holo] el spropanel ASBAE 2R317] SNatel DPPH 22 27
S 3sle] EE50] FUTE 12,000 pmol|A] 10 71 9 = FHHLS [ioh T 59" W o g a5lg =), 0.5

—6‘
ABg)sle] AFZ=NL A AL peller DEPC (diethyl mM DPPH 2tz €98 0.1 ml, 99% o B+ 0.8 ml¥}
pyrocarbonate)-DW 20 plol] ¢ RT-PCROY| AF8-3}$3 T} s 894 0.1 mu kS E3tE 2 =48t 7 £98
RT-PCR kit (Bioneer, Korea)S AF&3}ed 45ColA] 30 &, ZH £33 & 517 nmollA] SREE SHsIEeH, o
94TCoAlA 5 EIF HESAIZl & 94TCAlA 30 %3F Z7O 2 Vitamin C (L-ascorbic acid)7} AFE-HSich
denaturationA] 7] 31, 55Col| A 30 %7} annealingA]Z] T} DPPH )z AAEAL AAEE YeERlglen, o
2, 72Tl A 1 E7} extensionA] 71 cyde 32 3] WHE + Aol 9Ja) ALtretA

3 & m}R) 2} extensionS 72 Coll A 5 £7F PCR machine Inhibition(%)=(C-T)/Cx100, C; control, T; test sample
(GeneAmp, PCR system 9700, USA)S| 4] $=3) 34t} 2+ 8) &/
PCR productsi= 2% agarose gelol] loadingd}ed 100 V 27 AE-E SPSS 17.0K for Windows =4 T2 138 3)]7]
oA 30 B3t H7]19ES Tt A48T mRNA A S ARESt] HEA + FELAE YA F
HHE Wl == Scion Image Release Beta3b software (Maryland, O FFE P<O.0SE ’6‘]—9}1‘4—, 7+ Ay 7+ BA A
USA)E AL&3le] AEkslgth 2 i addox] 2= E2L one way-ANOVAS} Dunett test 7442 A A3}
pixels®] 5 A3t HlA=FTo] gk BIEZ YERY Aot
ATt 24248 primer®] G714 €& U3 20 (Table 2).

6) AEW ArAF(reactive oxygen species

ROS) %7 I, & I

anti-DNP-IgE (0.5 pg/mDZ 712H RBL-2H3 cells

(510" cells/ml, 500 l/well)2 37"(:01]/\1 30 #5910 uM 1. AEREE g d3

H2DCF-DAZ | =St 71§ PBSE Hj Aol Ho} 3l RBL-2H3 cells®] AEE] HX|& F&Fs Potr7]
= H2DCE-DAE AAZ F S 2 mgmhE A2f5te} 30 918} MIT assayS AT oFFdd A2 & 314
B0k v F8}aL DNP-HSA (10 pg/mboll 10 E&<t 2} & thrTolA 11120159 FHEE b}EMJ ‘2}9_
259t 1 T 9L oA HreS HAA|7] & CS (1, 2, 3, 4 and 5 mg/m)2] FEZ

490nm  (excitation)Z} 530nm  (emission)o)| 4] fluorometer ZY7} 1.3540.10, 1.34+0.03, 1.27+0.10, 1.26+0.05 2
(SPECTRAMAX M2 , Molecular Devices Co. Led. USAYE 1.06£0.049] TR 5= Jeho] BE X5 oA A4
AFg-8te] ROSO| ofsf AFshe DCFO] &S S48 o nlg) AEAYEES AT o)A eiTkFig. 1).
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2. B—hexosaminidase &H|ol| thg+ J3F

39814 A3A|9] RBL-2H3 cellsol| A F28 3
34 AF F A2 B9
4 A g 3
& A3l A Z+Z} 0.09+0.00, 0.10£0.01, 0.10£0.01
BEE Vepilon, o g A=k Al oA
Z+Z} 0.16+0.00, 0.20£0.00, 0.21+0.002] &F=E &}
ol obFd A& otA 92 AEo Bls) folg
(p<0.05) T7F UYERIIoH, CS 2 mg/ml)y& A2 g

-hexosaminidase 2] 258

o} g 108, 308 2 60F & o} F-

O

Y
Joi &3

q]

yd v

— I

>

(OD 405nm)

pB-hexosaminidase release

MEA A 0.14+0.00, 0.17+0.00, 0.18+0.01¢] T =

=
=

Uehfo] ggloz A58k Al Eol] vla) -23Hp<0.05)
72 HOTKEg. 2A).

)-8 AFE7) 2] RBL2H3 cellso| A F=2 B
-hexosaminidase©] -2 3l A= & AIZPE R #EEle]

o A= 108, 304

2 602 F ol¥d A2E 3

A 8 M EAA 22 0.09+0.00, 0.10+0.01, 0.10+0.00
9o THEE YESloH, g0z 23 AL A

Z}Z} 0.15+0.00, 0.20£0.00, 0.21+0.002] &4 %=

" [ Vehicle
# "o E Anti DNP-IgE+DNP-HSA

E3

10
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Fig. 2. Effects of CS on the B—hexosaminidase release at the antigen—antibody binding stage (A) and the

antibody—receptor binding stage (B).

Each column represents the mean + S.D. of 3 independent experiments.

The absorbance was measured at 405 nm using microplate reader.
# p<0.05 vs vehicle, * p<0.05 vs anti DNP-IgE-+DNP-HSA
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Effects of CS on the production of IL—4 and TNF—a from RBL—2H3 cells.

Each column represents the mean £ S.D. of 3 independent experiments.

The absorbance was measured at 450 nm using microplate reader.
# p<0.05 vs vehicle, * p<0.05 vs anti DNP-IgE+DNP-HSA
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Fig. 4. Effects of CS on the induction of the IL—4 and TNF—a mRNA expression in RBL—2H3 cells.
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131

Expression of the cytokines IL-4 and TNF-a was induced with anti-DNP IgE+ DNP-HSA stimulation in RBL-2H3 cells. The time
of maximal mRNA induction was 4 hours after pre-treated with 2 mg/m¢ CS. IL-4 and TNF-a mRNAs were expressed by RT-PCR

method. Fig. 1. Effects of CS on the cell viability of RBL-2H3 cells.
Each column represents the mean + S.E. of 3 independent experiments.

The absorbance was measured at 540 nm using microplate reader.

* p<0.05 vs untreated cells
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Fig. 5. Effects of CS on FceRI—triggered ROS production in RBL—2H3 cells

IgE-sensitized RBL-2H3 cells were pre-incubated with 2mg/ml
with PBS, and resuspended in Siraganian buffer.

of CS and 10 pM of CM-H2DCE-DA for 30 min, washed twice

CM-H2DCF-DA-loaded cells were stimulated with Ag for 10 min, and

ROS-mediated DCF oxidation was measured with excitation at 490 nm and emission at 530 nm with a fluorometer. The data are
expressed as the percent increase in DCF oxidation above the unstimulated controls. * p<<0.05 vs anti DNP-IgE+DNP-HSA

ol olEd A= 3 )
(p<0.05) =71= YERY 219—111, Cs (2 mg/ml)% A3

pud

e i B

LreR o]
(p<0.05) 7

gdoz

2E ES’&EHFIg 2B).

3. IL—49} TNF—a A2bol] o3t gk

RBL-2H3 cellsof] A H-0]E [L49] & o} A&
1A e M EAA 0934047 pg/mlo] Yo, Lo
Z 2123 A LA 7.24+1.80 pg/mlE o} EH HYE
a2 ko A Eo Hla] G238 (p<0.05) 27+ UERY
Atk HHA €S (2 mg/mh& A 2|e A EAA 1.88+2.13
pg/mlZ FLOo 2 A= Azl HI3| 23 (p<0.05)
g Byt

RBL-2H3 cellsol] A 8] ¥ TNF-a2] %2 o}F-# Xz
&2 ¢k A Zol| A 9.01+0.71 pg/mlo] G oH,
2 253 A Eol| A 33.3042.09 pg/mlE P A g
3FA] -2 A3 HIE| o g (p<0.05) F7H YE
Aok ¥FE S 2 mgmhE AEE A|EolA
16.7240.77 pg/mlZ 310 2 2423} A Eol| Bls) <
3 (p<0.05) A4S HYthFg. 3).

(o

=

4. IL-4 mRNA®} TNF—a mRNA 2ol ok 43
RBL-2H3 cellsol] A ] I1-49} TNF-q2] mRNA2] dH&]
o thall ZAkg A, obF-d AP E 1A 2 A2
v Ao 7 A3 A Eol| A mRNAS] W& o] &
AEHA =718l ™, CS2 mg/ml)S &2 8k A E A
IL49} TNF-a mRNA®] o] #AJs}A| 7Hashe AL
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=B~ Vitamine C
- CS

DPPH radical scavenging activity (%)

Fig. 6. DPPH radical scavenging activity of CS.

The reaction mixture contained 0.1 ml of 1 mM DPPH radical solution, 0.8 ml of 99% ethanol, and 0.1 ml of CS. The
scavenging capacity was measured by monitoring the decrease in absorbance at 517 nm. All data are expressed as % inhibition of
the inhibition of DPPH radical. Inhibition(%)=(C-T)/Cx100, C, control, T; test sample

E YEPTHEg. 4).

5. FeeRl &/gdstell oJal} =l ROS A4kl thgh g3k
RBL-2H3 cellsol] A 2] &-¢7}=o] o]5] = ROSY]

Fe ZALG AT, 408, S0, B 607 F FAAFS

312 2 AL A ROS F7HE2 242 35.36+3.17%,
36.4240.90%, 2 37.41+1.41%°|%0H, Yo 2 A=+

3k A Eo) X ROS Z71E-S ZH7}; 41.47+43.30%, 50.80+
18.82%, D 45.47+6.12%2 Z7}3t94 21, CS (2 mg/ml)
S e M EAA ROS Z71ES 77} 26.88+3.20%
(p<0.05), 26.86£2.32%, X 26.06+2.60% (p<0.05)Z i
st= ZAC 2 YEltHFg. 5).

6. DPPH eft]Z A7soll gk gk

Cs9] gaks}l guts dolr ] 9Jsj DPPH 2ljZ &
A%l thall 2Ae 23} Vicamine CE 05, 1, 2, 2 3
mg/ml®] FEol N 22} 96.3, 97.6, 96.3, L 96.5%% L}
BRton, CSE 05, 1, 2, 2 3 mg/mle] FEolA ztz}
41.6, 68.1, 87.4, & 92.8% % YEILT} Vitamin C2} A}
SHA] 733t free radical 2AEAS B thFig. 6).

V. % %2
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A9l goloe 1 W Ee Winss BEST 3
3 Z7k5kn AT, QAN B3] & 5 9t o
FEEIe) 4%, $ABol} B B, A5 ]
At R o) s FRAZ A3 $2) B W
AAZ N WFo M W ZE AU S
Q) 1gE7} sk 4455, ool wet ol 744 )
N BAE) 219 AFHEY D8 BEA 92
o F23a Yo

= guiel
IgE 314 9} multivalent antigen®] AEE W) &
antigen¥} FceRI9] cross-linking © 2 A3} = ™ H|TkA| X
o] A Yol 3}8hul) 7] A histamine, proteoglycan, serine
protease, carboxypeptidase A, sulfatase, exoglycosidases) 52}
S0l el Apo| Bkl s Le2] el
2] W 57] Wg-S oIk Ak} oleldk skl
Ao ME 402 AH 0 ARET HET B
Hoz JFuhge dog??

Histamine2- BIWHA|X Q] I} o 2 BE 717 w2 A
el e sHehi AR 24 T2 el e T34 3
A7 AL, 718A FE2o] ggk F52E, A
FH gk A2 IR A8 FE& el
FElvrg 2 vy PEe doh,

RBL-2H3 cells2 mucosal type mast cellZ} A3 EAE
& Ve, AEERI) £49 Ao 155847} £
@t 1gbol BAE Fol o] MLE Fol WHg e
histamine-S- & 8}=T| b-hexosaminidasex= H]THA| 9] -
e R P Fo R CL e
SdsbEu histamine?} 7 FyHo FulsEg
b-hexosaminidase®] A3} B]THAE €3 o] F X2
A2 A AHEETH. wheba] RBL-2H3 cellsS histamine o}
b-hexosaminidase =R] o] &#A|A] 2 k&9 a5
Arshed 2o APRd FeA ok

B A3 o)A CS7} RBL-2H3 cells®] AEE ] 11X &=
FFE Lot 7] Aste] MIT assays AA8HA=H of
A AEE A ¥ T 1110159 FH=
= Jehfd o), ¢S (1, 2, 3, 4 and 5 mg/m)9] FE=
A3 Ao A Z+z} 1.35+0.10, 1.3420.03, 1.27+0.10,
1.26£0.05 2 1.06+0.042] 3352 JeEh)o] RE H¢
NA GGA|zEe vIE) NZAYEES] AT HolA] &

I THFig. 1).

P

ha)
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oot

-3k AgaA 9] RBL-2H3 cellsol| A +54
<H LA 108, 308 2 60 F ol AHYE
BFA] 98 M| EollA 242} 0.09+0.00, 0.10+0.01, 0.10+0.01
o] FAEE Yefilow, o 253 Al oA
217} 0.16%0.00, 0.200.00, 0.21+0.008] &J =2 UE}
ol obrdd AZE shA] ¥ Aol Hls] ot
(p<0.05) 712 YERA ™, CS (2 mg/mD)S 23
A EA A 0.14£0.00, 0.17£0.00, 0.18+0.01¢] ETFT =
Uelde] oz 5% AEd Hls) o
(p<0.05) ZHAE XY THFig. 2A).

GA|-5-8A] AFA A RBL-2H3 cellsol| A +&
¥ Bhexosaminidase®] Y= - A= F AIRPIE #
SAETl, LA 10, 30 B 0 § o A
= 3R @& AEANA ZHZE 0.09+0.00, 0.10+0.01,
0.10£0.009] FFEE Yehil o), gdo=w A=3
A|ZE| A ZFZE 0.1540.00, 0.20+0.00, 0.21+0.009] §-3F
S5 Uehfo] o} A& oA g2 AlEe Hls)
T Hp<0.05 T7H HERAICT, S 2 mg/mh<
A& A FEoAM 0.1240.00, 0.17+0.00, 0.17£0.008] F
FEE Yo} oz x5k Al s st
(p<0.05) 7FAE HYrthEFig. 2B). IHEZ CSE= A|E
AEE IS HolRA] g FE3}I)A B-hexosaminidase
o] FEE AT E 5 Uk

4= SATE ARIREE9] v )2 IgES) WIRkA
w7h A HARhg-o] AR 1140 A4 ST delA|
o) o] T3¢ A4S e Ao dHA Yo

RBL-2H3 cellsol] ] 209 149] % o}l -d A=
A 2 MZAA 0934047 pg/mlo] o, o
2 A= Mol A 7.24+1.80 pg/mlZ o} FH XS
S}A] & AEe Hls] o3 (p<0.05) F7H e
Atk " CS 2 mg/ml)yS A 2] g Al EZoA] 1.88+2.13
pg/mlZ FHOZ A=k A|azel] vlal] {9 gk (p<0.05)
AAE Bk

HIWEA| 2o A F2]E TNF-ae= 429 dIhlajA
3of| Zhgste] W] @] FFE FEste A
2 53] gyA 149 @] F8% A
EEAEIC
RBL-2H3 cellsol| A] H-8]% TNF-a9] & obF-dl 2]
317 2o A Zol|A 9.01£0.71 pg/mlo] o™,
02 A3 AL A 3330+2.09 pg/mlE oFEH AT
S}A] 2 Al HIg) F & (p<0.05 F7He YE
At} A CS (2 mg/mD)S A28 A E A 16.72+0.77

i

o

=
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pg/mlE FLOo2 A=7k Aol Hlsf FoJ3 (p<0.05)
s B ATHEg. 3).

5E3F RBL-2H3 cellsol| A19] IL-49} TNF-a2] mRNAS]
B e AL A, ol A2 E A B2 Al
o Hlsl PO Z 253 AL oA mRNAS] T &
o] @A STk, CS 2 mg/mhg A 2|7 AlE
ol A IL49}F TNF-a mRNA®| F& o] FAsHA Hashe
o2 Ve TKEg. 4).

A Ah A F(reactive  oxygen  species)T AP AALZ
(reactive nitrogen species)o]] 2] 3} oxidative stresse= AY | Y
ofe] 74A] A2 285 s 45 W Lo
HHE ] Utk )52 W AlFbo] w9 g2 wiT o
RHg-E2 vl AM AE o) ofg 74 FE AR
ol Sk 251 DNAS A8 A A< %“EL’B‘}E
AEARE o7 ndst FHWEs AR, Fube s
A, 27, & Soll Zo] BAHo] Y.

BL-2H3 cell& 3}9lof] oJa) A=5 WO FeeRI
cross-linkingol] &3] ROSE AYAksle] M| X Q& HW&3}
), FeeRIZA 0. 2 5% A EWY ROSE calcium -2}
hEE R 2™ S A= Aow delA
9T},

£ ARelAM = AEY R
H2DCF-DAE AME-31 =t ©
A Az HF7} 7 @ %‘*Z}Olt‘r KR!
2] oF= H2DCF-DAE H]:Bﬂ ol zE2 & 2J3) o
otMEstE Il ROS g AE AEE Fl
2" 7"-dichlorofluorescein (DCHE &3-S wA =k

CSAA|ol] o] g A} ROS AY4ke] FFES Fofr 7]
5] M X ROSYU-S H2DCF-DA fluorescent probeZ
ARg-8te] S48 A=, RBL-2H3 cellsell A 9] &A=
o o8] =¥ ROSS| % EARE A3, 40, 50,
960 & FUAATS 3R] e xﬂf{ow ROS 57}

& 77} 35.3623.17%, 36.4240.90%, B 37.41£1.41%
MJIL }Ao g 223 A Eo M ROS F7HES 7ZH
Z; 41.47+3.30%, 50.80+18.82%, L 45.47+6.12% % =7}

A0, S 2 mgmlyE A 2]k A ZlA ROS F7HE
& ZZF 26.88+3.20% (p<0.05), 26.86+2.32%,
26.0612.60% (p<0.05)Z #iste= Aoz Yelydy
(Fig. 5).

A o] kst WolAls ks a9 Hlas
2 kst EAER o] FolA vk FibE GEiAl=
A et o] 27) S AlskaL olv] A E A
f 2tz dajde kst =2E0] s A

059 & 2%4317] A4

S Aoz 92 A UlelA datsl EH7
ABLEA A7) 59 A8 2EE Alo)d 7+
o] FAHA ot 2 Fikst UL S A
Fot 49, Ao e BHHE 5, 2EH S,
A 5T 59 ARE ALFHL AA Y A3} 2~
Ef2E ST 3tst WolAl o] kS st
A,

Cs9] k3l a9t= dolr 7] 98 DPPH o)z 4
Aol &l ZAFeE A3} Vitamine C= 05, 1, 2, 2 3
mg/ml9] FE X 247} 963, 97.6, 96.3, & 96.5%% 1}
Bhgon, GSE 05, 1, 2, @ 3 mg/mle] oA 72}
41.6, 68.1, 87.4, & 92.8%= JE}Y} Vitamin C2} F-A}S}
Al 73 free radical A4S B ATKEg. 6).

23k A3h= ol of 3 Al 2 ROS A3He] A=
ksl Aol 71l Ales AztdEd.

o] Ans Z9d) B Riks dyE7] 93w
$S Yo Al EFIIY BHIE EA|5lal 7
Aksl Z1-g-o] 9lo] Ak G274 Agke] X7
2]

of &3} Lozl Azte.

(M oo e O & oo

=

ol
ot L

% o
e

1. K FZE-& B-hexosaminidase 18]S 7FAA|FTH

2. KR F2EL 149 AL THAAAH

3. KN F2ES TNF-a AR ZHAaA 7T

4. A 3552 114 mRNAS} TNF-a mRNA &S
AR A

5. KR FZE-2 FeeRl A4J3}0l| 93] =% ROS A
AR A Z Tk

6. KJ F25-2 DPPH 2jt)Z &7 A4S AR F:
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