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Experimental Study about Pathway of Aconiti Ciliare Tuber on Allergic Reaction of Inflammation

Won-ill Kim

Dept. of Internal Medicine, College of Oriental Medicine, Dongeui University

Objetives : The purpose of this study was to examine the pathway of anti—allergic effects of Aconiti Ciliare Tuber (ACT).

Methods : We examined cell viability, A —hexosaminidase release, pro—inflammatory cytokines secretion and mRNA
expressions, nuclear factor—kappa B (NF— xB) (p65) activation, inhibitor kappa B—alpha (I x B—« ) degradation, and
MAPKs activation from RBL—2H3 cells pre—treatment by ACT of 1.0 mg/ml, 2.0 mg/ml separately.

Results : We observed that ACT reduced the secretion of A —hexosaminidase, TNF— ¢, IL—4 and the expression of
COX—2 mRNA in RBL—2H3 cells. Futhermore, ACT inhibited the levels of activation of NF— x B (p65) protein, ERK

MAPK, and degradation of I x B—a in RBL—2H3 cells.

Conclusions : These results show that ACT has an anti—histamine effect and inhibitory effect of NF— x B (p65) through
regulation of I xB— ¢ degradation. This improves that ACT could be used as an anti—allergic medicine.

Keywords : Aconiti Ciliare Tuber, 3-hexosaminidase, TNF-a, IL-4
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1) <A

Ao ALg%E %9 (Aconiti Ciliare Tuber)=
Fg AR HAL, ol A FAES Y, A
A-8-8F3A T

2) A=

RBL-2H3 A¥+= A EF23] (Korea Cell
Line Bank, KCLB)ol|A] #&FRtolr AL8-3}3iT)

3) Aot

B AEo] AMgE phorbol 12-myristate (PMA),
calcium ionophore A23187, 3-(4,5—dimethylthiazol-

2-yD-2, 5-diphenyltrtrazolium bromide (MTT)%}
p-nitro—phenyl-N-B-D-glucosaminide™ Sigma
Chemical Co. (St. Louis, MO)Z5-H, Dulbecco's
Modified Eagale' Medium (DMEM)3} fetal bovine
serum (FBS)+= HyCloneA} (Logan, UT)24-E], TNF
ELISA kit, IL-4 ELISA, kit INF-y ELISA kite}
anti-COX~-2 monoclonal antibodyx= BD BiosciencesA}
(Frankline Lakes, NJ)ollA4], anti-NF-xB (p65), [kB-
a, B-actin, p38, ERK, JNK<} phosphorylated-p38,
-ERK, -JNK polyclonal antibody+ Cell Signaling
TechnologyA}F (Beverly MA)°l|lA], anti-COX-1
monoclonal antibody+ Santa Cruz BiotechnologyA}
(Santa Cruz, CA)°llA4], phosphatase labeled affinity
purified antibody to rabbit IgG¢+ BCIP/NBT
phosphatase substrate= KBLA} (Gaithersburg, MD)
oA Fdste] ARSIt

2. fitk

1) Ae) 24 2 =

%2 200g< round flaskel] Yal 75 2,000 M=
7kete] 3AIZE &9t 7FEFE oldlth FEE &S
AR E Este] TS EElskarl 0.2 mn o 2]l
o]3}5}] rotary evaporator® 200 mé7} =% 749t
TE5S ¢ WExste] 40 g9 39U E Aol -20T
oA Bty ARAA A2 gy PBS
(phosphate buffered saline)oll =< 0.2um syringe
filtering §- 2]4 ko] A&l

2) AlxZ wjk
RBL-2H3 AH|¥i: oA 23

wEster Az

inactivated fetal

23 (KCLB)°lA
S skl 10% heat—
serum¥ 100 U/ml

penicillin 2 100 pg/mé streptomycine X33}
DMEMel A 37C, 5% COz2] 27 sfoll v %Fgict.

bovine

3) MTT assay

RBL-2H3 AZE 2x10° cells/welld] %7}
= 24 well platec]] #-F3}o] 2417k FoF oFA 3}
5 %202 55 (0, 1.0 2 2.0 mg/m)= A3t
LAIZE &t RESAIATE v gdS AA% £ 5.0 mg

f >

— 156 —



/m¢ MTT solutione 200 w2 7+ welldll #2]g &,
4X7¥EeE 37°C incubatorol Al WHEA]Z]aL, MTT
solutione A|A%} 71§ DMSOE 200 X &+
3lo] welloll ¥ formazino] 2 55 4= A FE-3]
EE0] BF =2 3 96 well platedl] 100 pl® %71 3
microplate reader® 540 oA FHEE SHSIITh

4) B-hexosaminidase activity

B-hexosaminidase®] activity= Schwartz 5% V9]
Hho] o] sto] =43t} RBL-2H3 Al £E 3x10°
cell/well®] =& 24 well plated] 53 )3
37C, 5% COs incubatorol| 4] 24 A3t wjeFslsict. 2t
well?] MXEES extracellular buffer® 2W A2 sk
o2 2t well 9 extracellular buffere} %< (0, 1.0
2 2.0 mg/m)E AH2let F 1A17F 30 &9t vESAIF T
0]% 50 nM PMA®} 1 uM A231873 ARE-slo] MEE
37C, 5% COs incubatoroll A 1At &< AF5A171 3
iceol| A 1043} incubation A7 WHg-S FZAAIZA T
ZF well9] 4 20 wE 96 well plateol] &7]3L,
E3 0.1% triton X-100 1 mE AE7} F-25 o]
A= 24 well plateol] #7Fsle] pellet =21 5 96
well plateol] 20 0 Y=t} 96 well platedl] substrate
buffer (4-p-Nitrophenyl-N-acetyl-D-glucosaminidase
1 mM, sodium citrate 0.05 M, pH 5) 100 (& 37}
sk 37C, 5% CO; incubatoroll A 7102 1A|3F
&t WA Whgo] Eu 0.1 M carbonate
buffer (pH 10.5)%& %7}3$H}. microplate readers
o]-&3ate] 405 mellA FFEE SAAt 544
izt ATt FFE 7hS o] &ate] o 2
°]3] B-hexosaminidase release (%)E 2F&33T}

A s of sup.

B-hexosaminidase release (%) = x 100
A5 of sup. + A, s of pellet

o] Aol A Ayst 405 mmell A SAE iz 2
folal, sup.= supernatant
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N

N

>
o
o

i
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5) Enzyme-linked immunosorbent assay for in-
flammatory cytokines (TNF-a, IL-4)

%20l o3l o}E3] -4 WAl Apts Sl

317] 918 RBL-2H3 AMXE 6 well plateo] 5x10°

cells/well®] FE2 53+ & 24A17F v stk U2,
95 ¥54 (0, 1.0 ¥ 2.0 mg/mO)E Ao Az
aholch 1417 F<t vieet 5 50 nM PMAS} 1 uM
A23187& A3 w3} AEehA] 2 TOoE o]
AstaL, 8AIZE EF vt wiko] vt o
A NS F2lske] 5000 rpmoll A 387 ARk,
wEE NS -20Ce] BEalek. TNF-a, IL-4
ELISA setE AF&-3}o] manufacture's protocolol] wah
285 At Color development: 450 nm
NN FHEE SHt 7 cytokined] FEFS

6) Total RNA #2 % RT-PCR

Total RNAE Trizoloz ¥2aisitt. A2l
Trizol reagent (Invitrogen, Carlsbad, CA)E %715}
g3l A)71t}. Chloroform 0.2 mlS H7}ske] 2+ &3t3l
<, Aol A 2-383F HHSAI 1T HEg-o]
4T, 14,000 rpm, 20%-3F 94 #2)3
HyE A microtube®  %71th
isopropanols % 7}star, #
1587 FdA . o] &
rpm, 20-7F 94 Bl &
MZoll 75 % ethanol 0.5 ml& 718k 4°C, 7,500
rpm, 5iAE A4 FEE A NS 2] A sIGIT:
RNA pellet> 2204 21 7132A|A, RNase free
waterol] @& 2] total RNAT -70CelA
B yeeitt.

4 F=7A (Spectrophotometer, BioPhotometer,
Eppendorf)E A}2-3}9 total RNASS =33}t
A& A2l M-MLYV reverse transcriptase (Promega,
Madison, WDE ©]&3}] cDNAZ 38, A=
cDNAZ PCR template® 3}o] PCR amplification=
AR

PCR amplification PCR machine (ASTEC
PCB02)& AHE-3F3ith. 10 mM Tris-HCl, 40 mM
KCl, 1.5 mM MgCl, 250 uM dNTP, 1 unit of Taq
polymerase”} #7}=|o] 9]+ PCR PreMix (Bioneer,
Korea)oll 3 g9l RNASZ FAH ZHzFe] ¢DNA
template®} Table 1.0 3713 primers& #7}shaL,
distilled water = PCR mixture #%- volume®| 20 07}
A 33t PCR amplification Z4-& th&-3 7t}
95CollA 533F pre—denaturation A1Z1 §, 95CA
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40% denaturation, 53°C°ﬂ/\1 50%
2TColA 40% extension?] ¥H&S 1 cycleZ 3},
28 cyclesE WHSAIHGY, 1 72TCol|A 7EZE
post—extension A]Z T}

PCR & 549 222 0.5% agarose gelS ©]-&3}]
0.5% TBE bufferell A 71952 28131, 7]
d5o] 1t gelS EtBr (Ethidium Bromide)ol 341
st UVelA S3FAHES ZR1ek%itt. GAPDHE
internal control® A&}t Table 1>.

annealation, 7

(Table 1) Oligonucleotide primers used for RT-PCR in this study.

Targer Name of Oligonucleotide sequences  Expected Accession
gene Primer (5" to 3’ direction) size  number
o TOE ST 1, o
Lo L MO 5,
COX-2 COX2-6F  TGACCAGAGCAGAGAGATGA B0 bp  SETIZ

COX2-6R = CATAAGGCCTTTCAAGGAGA

GAPDH GAPDH-2F GGCCAAAAGGGTCATCATCT

GAPDH-ZR GTGATGGCATGGACTGTGGT 201 bp- NMOT7008

7) Western blot analysis

1X PBS bufferg ©o]-&sto] MEE AT 5
scraper = A|EE B2t} Holzl Al lysis bufferE
HA7Vsle] dErslk & M| E25E protein extractionS
skt}. Protein extractsE BradfordH 0.2 &3t &
52| protein AEES 10% SDS gelS ©]-&35}¢]
A7) Gsssich A7195 &, SDS gel?] bandsE
nitrocellulose membrane®l transfers}il, transfer
% blotst™ 5% EAf+E ©]&3to] blockingAl Zth.
12} Antibody Q] NF-xB (p65), IkB-a, B-actin, p38,
ERK, JNK, -ERK, -JNK
polyclonal Antibody, monoclonal AntibodyE 2}
blotsell #7Fste] 4TolA ¥-g-A171 & 22} Antibody S
H7teto] ALoA AT BEgo] £ AP
(BCIP/NBT phosphatase substrate) system= ©]-8
3ko] 7} blots?] bandE 213513t

phosphorylated—p38,

8) Protein extracts ZH]

1X PBS bufferg ©]-&3ste] AxE 2 M3t &
scraper® AM¥E et} Ropxl AH¥E9] protein
extraction solution(PRO-PREP, Intron, Korea)
200 wl 7A7Fet & dEslal, icedll A 307 WAL,
HES-o] E1H 4T, 14,000 rpm, 20483+ 94 &2k
%, cytoplasmic protein®] %o = A NS
Hetd Al microtube® #11th Fol A= pelletol]
nuclear protein extraction buffer 100 & %718}
AR F, icedlA 30 w3F WA HEG-O]
£ 47T, 14,000 rpm, 205‘{ LA w2k 3
nuclear protein®| $+r¥o] & NS Hard
Al microtube® 71t}

9) SAA

i Fr AR Ak= YERIIAL x| 7k
HEM-S Student's testE o]-&-3dlo] FrEska o
PFko] 0.05 Pl o) 753k o2 sttt A
2]2]+= sigma plot 9.0 AR&3}3ith

I & 2%

1 AlZ BEE]

uAE 3%
RBL-2H3 A 9] AEgol mA= FaFs oty
&8 MMT assayS AAeH ) o}l AR =5 1A
oko tlzitoll Ale] A AJEE-S 100 £ 1.150]91.01,
%9 1.0 mgml, 2.0 mymle] FEZ st Aol A
747} 101.85 + 0.47, 101.17 + 0.769] AE=&-S e}
o o4 e Wk fltKFigure 1>,

2. A28 g3 A& 9T

B-hexosaminidase?] FE&H-2 o}l A= 314
25> MZellA 4.73 £ 0.18% %121, PMAS} A23187=
=3 A¥oA 837 + 0.32%= A3 F7}
(7X0.005)31510H, A= A %295 1.0 mg/ml, 2.0 mg
/mee] FER i%ak& Az M= 242 7.11 £ 0.32%,
6.04 £ 0.17%= +973(7/X0.05, /X0.005) A=
e HAUKFigure 2>.
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ACT (mg/ml) 0 1?0 1?0

(Figure 1) Effect of ACT on cell viability in RBL—2H3 cells, Cells
viability was evaluated by MTT assay, Data represent
the mean + SEM (Std., Err) of 3 independent
experiments,

ACT : Aconiti Ciliare Tuber

PMA+ A23187

10 7
o T
—_ S 9 *
g 1
Py -4
§ ook
T 6 s
2
: s T
E
E] 4 1
Z
Z 3 A
7 3
=
L,
1
) T T T T
ACT (mg/ml) 0 0 1.0 2.0

(Figure 2) Effect of ACT on g —hexosaminidase release from
RBL—2H3 cells. Cells were treated with the indicated
concentration of ACT, p —hexosaminidase release
into represented as mean *+ SEM (Std, Err)) of 3
independent samples, ### P{0.005; significant as
compared to unstimulated group, * P{0.05, ***
P(0.005; significant as compared to stimulated group
by Scheffe's multiple comparison,

3. TNF—a ELISA assay

TNF-q9] #H]Z-2 obf-ed X5 34| &2 Alx
o A 4.37 £ 0.08 pg/m$lo™, PMASH A23187%
A= A Eo = 474.85 + 15.81 pg/ml= 3 A 3]
S7H/0.005)8t% oW, A= d 225 1.0 mg/m,
2.0 mg/me] FE=Z A3 ML= 747} 353.28
+ 9.75 pg/ml, 31240 + 588 pg/mE o4
(70.005) 9+ 7425 HAY<Figure 3>.

AT mat=

600

540

480

Hokk

360

wokk
I

300

8 240

6 180

TNF-o secretion (pg/ml)
(qu/3d) wopa.a23s n-IN I

0 T T T T T 0
ACT (ng/ml) 0

PMA+A23187 - - + + +

(Figure 3) Effect of ACT on TNF—a secretion from RBL—2H3 cells,
TNF—a concentration was measured from cell supernatants
using ELISA method, Each column represents as the
mean = SEM (Std, Err,) from 4 wells, ### P{0.005;
significant as compared to unstimulated group, ***
P(0.005; significant as compared to stimulated group
by Scheffe's multiple comparison,

600

500

8 300

IL-4 secretion (pg/ml)
(T3 d) wonaaaas -1

100

N
0 T T T T T 0
0 2.0

0 1.0

ACT (ng/ml)
PMA+A23187 - - + + +

(Figure 4) Effect of ACT on IL—4 secretion from RBL—2H3 cells,
IL-4 concentration was measured from cell
supernatants using ELISA method, Each column
represents as the mean + SEM (Std, Err,) from 4 wells,
#iH# P(0,005; significant as compared to unstimulated

group, ** P(0.01, ** P(0.005; significant as
compared to stimulated group by Scheffe's multiple
comparison,

4, IL—4 ELISA assay

[L-49] 0]k obfel A& 3hA] 282 Aol A]
1.81 £ 0.05 pg/mid o™, PMAS}F A23187% A=3k
AFol= 531.39 + 945 pg/mlE &AAS 7}
(7X0.005)80o™, A5 A 225 1.0 mg/ml, 2.0 mg
/mee] FEE AES MEoAE ZH7F 435.95 £
16.52 pg/ml, 404.15 + 14.66 pg/m= oA
(7X0.01, /X0.005) U&= #AAE BAKFigure 4>
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1 2 3 4 5

(Figure 5) Effects of ACT on the PMA plus A23187-induced
inflammatory cytokines (TNF—z and IL-4) mRNA
expression in RBL—2H3 cells, Levels of TNF—« ,
IL—-4, and GAPDH mRNA were assayed by RT-PCR,
GAPDH was used as internal control gene,

ACT cytokines RT-PCR : 10h stimulation
lane 1, untreated

lane 2, only treated Med, (2.0 mg/ml)
lane 3. control (treated stimulus)

lane 4, ACT 1.0 mg/ml + stimulus

lane 5. ACT 2.0 mg/ml + stimulus

{PCR condition)

TNF=a : Tm = 52 C, 40 cycles

IL—4, GAPDH : Tm = 52 C, 28 cycles

5. Pro—inflammatory cytokines mRNA
expression®] U]z FgF

%29 pro-inflammatory cytolkines (TNF-a,
[L-4) mRNA & HW% AFe Yolr izt
RT-PCRE AABIALE 225 72 w=¥H= (1.0, 2.0
mg/ml) RBL-2H3 A3l 1 Al{%o A AL,
PMAS®} A231878 #7Fete] 10 AlZHe < Whe-A 71t}
7}7}+e] cytokine PMAS} A23187°ﬂ °]3 mRNA
o] sl T7HER oK Lane 3), 225 A A2|gt

A& oA E mRNA 2éo] 5% o&F 0 2 7kAEE=
A& gRlE 4 A tHLane 4, 5)<Figure 5>.

6. COX—2 mRNA expression®] u|X|= g3

%9.9] COX-1, COX-2 mRNA Zde] v 2= ek
S Yol 312} RT-PCRE A A5t} 24 TNF-q,
IL-4 mRNA expression®] A¥}2} 5AsHA COX-2
w3l PMAS} A231879] 23 mRNA expression©]
s S7FE R oY (Lane 2), 22 1.0, 2.0 mg/ml<
A A sk Aglato A= mRNA expression®] %9

s oEA R Fade A dUdT 5 Sl

COX-1 <— 223bp
COX-2 <— 250 bp
GAPDH

<— 201bp

{Figure 6) Effects of ACT on the PMA plus A23187—induced COX—1
and COX—2 mRNA expression in RBL—2H3 cells, Levels
of COX—-1, COX-2, and GAPDH mRNA were assayed by
RT-PCR, GAPDH was used as internal control gene,

ACT cytokines RT—-PCR : 4h stimulation
lane 1, untreated

lane 2. control (treated stimulus)

lane 3, ACT 1.0 mg/ml + stimulus

lane 4, ACT 2.0 mg/ml + stimulus
{PCR condition)

Tm = 55 T, 30 cycles

(Lane 3, 4). 1891} COX-194:= mRNA expression?]
ZpolE gRle 4= gl u<Figure 6>.

7. NF-¢ B (p65) activation®] ©]z|&= H3F

2.2 NF-xB (p65) activation®] "]x]&= ek
OLO}‘E_L_X]' Western blot analysis& A8}t %22
2.0 mg/mlS RBL-2H3 A3 1 AZFs<t A Agslal,
PMA®} A231875 H7kste] 3 A|7HE<t REg-A]
Nuclear extractol| 4= PMA2} A231879] ¢J3}] NF-
kB (p65) activation®] & S7Hd AL glst
AR Lane 2). 12t} 22 2.0 mg/mis A A2]g
A gl A= NF-kB (p65) activation®] 7343}31
HbH - cytoplasmic extracto| 4= NF-kB (p65)
activation®] x}eo]& &elsh 4= gt} Ul}ﬂl-/ﬂ Q9
oJal) NF-xB (p65)¢] 3 ] o]-so] THAaHU= &
AN TF<Figure 7>.

.ﬁ

8. Ix B—a degradation®] "]A= ¥

%29 IkB-a degradation®l|
B2} cytoplasmic extractE ©]-83}o] Western

v Gee ol
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1 2 3
c-NF-xB — — ——
1n-NF-kB e — S—

B-actin T TR

(Figure 7) Effects of ACT on the activation of NF—¢ B (p65) in
RBL—2H3 cells, The cell extract were assayed Western
blot analysis for NF— B (p65) in cytoplasmic (c—NF—«
B) and nuclear extracts (n—NF—« B).

ACT NF-x¢ B Western blotting : 3h stimulation
lane 1, untreated

lane 2, control (treated stimulus)

lane 3. ACT 2,0 mg/ml + stimulus

c—NF—x B : cytoplasmic extract

n—NF—x B @ nuclear extract

blot analysisgE AAlSHItE %2 2.0 mg/mls
RBL-2H3 Alzell 1 Al7Hg<t A A 2jstal, PMAS}
A23187-S #H7}ste] 308 HoF HESA|7It) PMAS}

A231879 )3l cytoplasmell A [kB-a degradation®]
dojd AL ER1E = 3T} (Lane 2). 18} 22
20 mg/m< A AHFS AITNAM= kB-a

LA

degradation®] ZFA3} Tt (Lane 3)<Figure 8>.

9. MAPKs AISHAGA A nA]&= 9
%2.9] inflammatory cytokines W&ol m]x]&=

o] #3 WAYUSES dolR iz} Western blot

analysis® MAPKs #AS 3kl 5}035} *2 20
mg/ml< RBL-2H3 Aol 1 AlRFs3F 2 A28,
PMAS} A23187& F7kste] 2417HE<F WA 71T,
%20 93| phosphorylatlon—ERK MAPK N IS)
ad AS & JO}Oﬂ o1}, p383 INK MAPKso| A+
ArE AT 5 A I<Figure 9>.

7| H Mol B3t AT
1 2 3
IkB-a —— e e
B-actin — e S—

(Figure 8) Effects of ACT on the degradation of lx B—« in RBL—2H3
cells, The cell extract were assayed Western blot
analysis for I B—a in cytoplasmic extract,

ACT g B-a Western blotting : 30min stimulation
lane 1. untreated

lane 2. control (treated stimulus)

lane 3, ACT 2,0 mg/ml + stimulus

1 2 3
p38 E—— T S—
P-p33 S— b —
ERE
TS TR
P-ERK e
T —— - —
JNEK A —— —
— - —
P-JNK = S
B-actin —— e A —

(Figure 9) Effects of ACT on the activation of ERK MAPK on
RBL—2H3 cells, The cell extract were assayed Western
blot analysis for the phosphorylation of p38, JNK, and ERK,

ACT MAPKs Western blotting : 2h stimulation
lane 1, untreated

lane 2. control (treated stimulus)

lane 3. ACT 2,0 mg/ml + stimulus
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T AEF Gell?} Coombell .Jcﬁ/q [-IVEog Be

N

f

A
ml

wo] AbgE A gtk 1,1, IM&E e FA7} Tolahs
Aed Megrkgol, o] 5 16%%11 g Al 2d
ol A pgul-go] Aojujar M- AE 9o o]
) Ve F2 T AE9) EH”/HHJ} zhoj 5=
AZuA W W0z Fabo] AR $Y Fo
Uehhs A998 wkgoltl, o] 3 A 18 Fuuks-e
HRhA| o] FatE HTA Tl 9atgs oy

histamine & ¥} s}t A7} fr2ls] o] WAskal, ofuf
M Eo] A3l wH FHED N (leukotriene), T&E

2Eladd, EAREASIRIAL (PAF) 59 o)xhsksh
u &) 7} 6=, oAl v T 22 5E L-3, L4,
[L-5%2] Ale]E7IRlo] FH|Hr) 27 g
HlE shetuA) o] ofg]2hg- 0 ' Al48] YAt kg0l
dojitar, st Ao} Afo] EFFRIS] 2hg-0 = Ak

Zo] d= NEI}F RolEa o] AEE9 o =r

Fel27] AFugo] AL,
el 27] Wgke) el Fa s %S sk

H

A% Ehrlichell 9]3l] 2 ¥z, WHH o) 2¥5
- A=} AARIAFE | tiEk ATE B8] o=y
5, 7184 A F g vl T oleriA 4
27] A8S dustAY A5 ¢ dE S N
ah= Aol ol o] gx 1 Ik,

MTT assay= Sl RBL-2H3 A1E2] &gl s
AR o z%xle A 92 M AEES 100

T 1.150|9°oH, 22 1.0 mg/ml, 2.0 mg/me] s=&
2|3k A|3ZolA] Z Zw]' 101.85 £ 0.47, 101.17 £ 0.76%]
BEES VERIQI oL o4 Qe wshs glo] 2&
1.0-2.0 mg/ml2] sxolM= AE AEFol| JaS

w22 58 & 4 AuFigure 1>.

Histamine< 5":*’-4 HThA| Lo} 537 —_rLOHH A
il AT o] whgol ofsf wHjE & dR/E
Eoto] A 07 SiEo] Fyt 4 9 I3 T
< ST, BERAAAY dsAE 0w 3 AF
HhE-o] B2 F3S 7Ae o= d#fA o, B
~hexosaminidase= histamine®} 7] H]REA3E )0l
EZASE GaAEA g9 histamine 2]
T2} dlgleto] v Aow A o)t
HIWhA|329] e gS A o2 S48kt 83t
A EE o]§H L Ut

¥ 230 A B-hexosaminidase?] FEH-S oF-¢
HA 5 oA & MAEAAM 4.73 £ 0.18%%1 .M,
PMAS} A23187= Ab=3+ Al3Ee|A] 8.37 £ 0.32%=
A3 S7F (/X0.005)3H3 0™, A= A 22E& 1.0
mg/ml, 2.0 mg/mle] FE= i%j/]?} A Eol| M= zHzt
711 £ 0.32%, 6.04 £ 0.17%% <4 (7/X0.05,
X0.005) = s Bl meba 2971 vt
AEZe] g3igs JAsE 28-S drta Azt
<Figure 2>.
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o17te] M|WrAM|EE= TNF-q, IL-4, IL-5, IL-6,
[L-8,IL-13 %< cytokineS WHEo] Wed), ol&
cytokine5< neutrophil?} eosinophil& RO+

-
A Sn], AFUEL Posltd Fad o

£ cytokineE¥ @9 2Hgete] 2R YO =
EGAAOEZAN T HAE FEATIAY, 2E
Hiolg &~ 52 7| AFol ok ¢l fial 52
A s FEA7I71% gtk HRRA oA felE
TNF-a&= 520 FahfiujA| o] 283}
0y g gt g3t 9] f5E e Es g
2719 4 SRkl &

2 A A TNF-a9] #HH|FS oFF-dd AA]E 814
Fo AEA 4.37 £ 0.08 pg/miF o™, PMASH
A23187% A=3F A= 474.85 + 15.81 pg/ml=
A8 F7F (X0.005)3k% o™, 2= 225 1.0
mg/ml, 2.0 mg/mle] FEE A3 AT = 22+
353.28 + 9.75 pg/ml, 312.40 £ 5.88 pg/ml=E 2]
(/X0.005) %= #AE HG I8BZ 2=
TNF-a9] W3S oJAste] G505 AAlsh= 2=
g Azkel = Qlu<Figure 3>.

w35k [L-4%= NK cell, mast cell, neutrophil®
eosinophild| 4] #H] ¥ = cytokineo & U@ =7]
HhE-o] ik, B A|lze] Fshet 52, IgEe] A4 Fol
Fofsto] G5 g 0] EEE A {2y ofEy] 9]
Ao FoF ATS s Aow A A
 AFol| A [L-49] w1 o XX & sHA] 28
A3 A 1.81 + 0.05 pg/ml3i o™, PMAS} A23187%
Ap=3k Aol = 531.39 £ 9.45 pg/mlE AA 3] STt
(7X0.005)31510H, A= A %25 1.0 mg/ml, 2.0 mg
/mee] FEZ AEe Mo Zbz; 43595 +
16.52 pg/ml, 404.15 + 14.66 pg/ml= A
(/X0.01, /X0.005) = #FAE HUKFigure 4>.

olglgh @tol tigt 7|ds EAE] fla 229
pro-inflammatory cytokines (TNF-a, IL-4) mRNA
Weo] wA= 9IS dobH A RT-PCRE A
sttt 2282 7 EHxHE (1.0, 2.0 mg/ml)
RBL-2H3 Aol 1A17Hs< d A gakal, PMAS}
A23187% Z7Fske] 10A13bEt WH-g-A17I. 242t
cytokine2 PMAS} A231879] 23 mRNA 4H& o]

ko
e
18
]
[o
Ol
=
o,
<

g1 4= SSltcFigure 5>.

Prostaglandin< arachidonic acidol|A 23}
A5 HANESS H]ES] smooth muscle tone,
vascular permeability, cellular proliferation Il
Z}8-31= intercellular, intracellular messenger©]t}.
Prostaglandin® Alao] ZHAelA Faig LPS S
Q) 2Ap=ol] oJsf Al 2] Ad3o] phospholipase
A29l 93 WA=+ arachidonic acidZ3F-E 759
At} = arachidonic acidi= cyclooxygenease
(COX) EA9] AH8-5 Wol PGE §dah=tl, PGE29}
PGI2&= @3 T &xlof] 28-S 33, tromboxane<>
W& f500 Fofsh= & PG 53 7P #=o]
718 7oz A k. COXE 183 M3e] 2714
isoforme] &A%t 18 &9l COX-12 93
B3 Aol dRxd, g4 53 5 Al ARl
71%S FAskEd T8 A8S SH= house
keeping enzyme{! WHA, 957 Z}=of ofaf o
FEEE 080 COX-2+= H53 o 59 7% =44
Aol Fa3k JFg PO,

%9.9] COX-2 mRNA %ol nx]&= JaFs
B3z RT-PCRE AAIgE 23} eH TNF-q, IL-4
mRNA expression®] 2o} FAsA COX-2 HE3F
PMAS} A2318791 2]3] mRNA expression®] “333]
S7FE o, 22 1.0, 2.0 mg/mls  As ATt
o 4= mRNA expression®] §%= &40 HAEE
AL Fle = ARt 2o COX-194+ mRNA
expression?] zto]lE g1t = ¢l tKFigure 6>.

T dd Aske] WEjAEle BAbeAw 2
A WiNshes 284S FAES FEshe AA
Q1x}o] o] A ol of ] 7EA] AARIA} Sl A
nuclear factor-kappaB(NF-kB)7} vll-¢- 5 Q.3+ <&
< sk Aoz dA Stk NF-kBE 19861 Sen
and Baltimore®l] 93] B cell®] kappa light chain®l A
A% transcriptional factor® 9% Wk, WS Wk
Soll AHSsHA 2-8shH 54 AlaEe] At wde
HoJsl= AAR elxleoltl. NF-kBE LPS, cytokine,
UV irradiation, growth factor, oxygen free radical,
oxidative stress®} vital infaction 52 A=l 2]}
st A 02 NF-kBe WM Ze} HE+ 5
o] Maze] A3ZAe| 9% inhibitory kappaB(kB)

()

e

-
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Gl v AgkE o] 9l NF-kB7} A=-& Waks
NF-kB-IkB 5314 QAkshe] i kB w2 ahy)
oz st FHAF ] 2d Fglol] Agtsk & o
A WiAAY] FEA FE S RS of e ¢
7)) 2= COX-2, inducible nitric oxide synthase
(INOS)E @&slsl= frdAHEgt ofye}, IL-1, IL-2,
IL-8% TNF-a 53 22 A4 AtelE711e] At
ATh?. webA NF-kBe] @4 z4do] 7hsat 4¢ wh
A 54 G523k X g5ol f-88H A2 4 Qlok
2 A4 PMAS A231879) ]3] NF-xB (p65)
activationo] StAsHAl S7He 3S ER1E 4= ST
T 22 2.0 mg/mie A A Al
NF-«B (p65) activation®] 743} t}. A, cytoplasmic
extracto] A= NF-kB (p65) activation®] z}o]&
glst = gl wEbA 290 93 NF-xB (p65)
o] 3 W o] Fo] AAHASE & F UNTKFigure
7>, 3 PMAS} A231879l 2J3)| cytoplasmollA] Tk
B-a degradation®] ¥dojwtoy 22 2.0 mg/ml<
A A3k g ol A= kB-a degradation®] 74
3t t<Figure 8>.

APAE T8 249 XL ES o3 3 9

a2

spol] AlEA o= ihg8hs S]] Flo=

£

=

ofN

g AR
R o] Ao TERo|} Alo]EFIel E9] A%
v JAAE AE7F FEAIE Sl ol 1 ARE
Aoz Aste] AAFE FARE DHAAZ 0 ZA] vk

e

SHAl Hth o] gk M|E el A FHE A Fofst=
29 49 b7} MAP kinase cascade©]th
MAP kinase family:= mitogen—activated protein
kinase(MAPK)/excellular signal regulated protein
kinase(ERK), c-Jun N-terminal Kinase(JNK)/stress—
activated protein kinase(SAPK)¢} p38, ERK5/
BMK1 o2 FAEh o]F MAPK: Alxdd
Zz117te) o) &rdo] sl s =t vhsf INK
oF p382 EA-ollA o] 71| Ap&JA, AbstEd 2,
ANE=FAl 5 =EsheRl ~EH 2 o) &dste] =
Aoz orpA Qren

%29] inflammatory cytokines ®r&ol| 1] X|:=
Fako g HAYSFS Lot Al Western blot
analysis2 MAPKs 4% #9181t =2 2.0
mg/ml< RBL-2H3 Aol 1 AlZFs<F 7 A 2sha,
PMASE A231875 F7Fste] 2417bg<¢t W-g-AZIT
%20 93] phosphorylation-ERK MAPK &S

y

o

AAA 7= Aoz HriEglov, p383 JNK
MAPKsAA &= A4S &1 4= gltFigure 9>.

o)ge] Aug Fste] A Ed ME 548 e
WA = FEslo A %22+ B-hexosaminidase?]
FES A7) AL, TNF-q, [L-42] A4 2} 105 A8
Al ek 53 & WA ] NF-kB (p65)9] protein &
AL AgAAHeH, AxF oA  kB-a9
degradation @ ERK MAPK &4<& 747t} 19
B2 %29% IkB-a2l degradation JAZ =3 3
W22 NF-xB (p65) translocation Z=47]x o7 <ty
2719] A5HkE-5 oAlsk= 2R8-2 sfaL qlrkal AJZEh

ol 229 AFHFde A% S o835t ol

]_

il

Vo Z:]‘E'_ %
%99 B-hexosaminidase &%, TNF-a¢}t
[L-49] W&o nx]&= o] HAsto] A&t Ay}
o2 g 228 Ak

1. 22 1.0 mg/ml, 2.0 mg/ml 2] F=ol A RBL-2H3

A AEE] FFS MAA Bk

2. 22+ RBL-2H3 A4 B-hexosaminidase2]
FEEFS 148 A TAaAIFH.
3. 29+ RBL-2H3 A|¥o|4 TNF-a2] @3S

AL A Z

4, 29 RBL-2H3 AZol|A L.-49] &3S 59
AA A A Z L)

o

5 %9=

P D SN

RBL-2H3 A|3EZA4] COX-2 mRNA
expression= A A 7T}

6. 20

P D SN

RBL-2H3 A¥o|A NF-kB (p65)
activationS A A FH T

7. 29 RBL-2H3 A A kB-a degradations
A AT
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8. 29+ RBL-2H3 A|¥9]4 ERK MAPK
activations A A|FH th
o] =12 20098hd% o tistul Ad XLl

ofsto] AT A=

FaEd
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