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ABSTRACT

Objectives : In this study, we attempted to evaluate the effects of Careswell on human mast cell-mediated
allergy inflammation in vitro and pruritogen—induced scratching behavior in vivo,

Method : The Careswell was extract by distilled water, The anti—itching effects of Careswell were investigated
on the compound 48/80 (50 ug/kg) or histamine (100 ug/kg) induced scratching behavior male ICR mice for 30
min by an observer blind, Terfenadine (10 mg/kg) was used as a positive control drug. The cell toxicity of
Careswell was determined by 3—(4,5—dimethylthiazole—2—yl)—2, 5—diphenyl—tetrazolium bromide (MTT) assay.
The regulatory effect of Careswell on interleukin (IL)—6 and tumor necrosis factor (TNF) —a levels was
determined by enzyme—linked immunosorbent assay (ELISA) in phorbol 12—myristate 13—acetate plus calcium
ionophore A23187 (PMACI) stimulated human mast cells (HMC—1). Also, we evaluated the effect of Careswell on
PMACI induced the activation of Nuclear factor—kappa B (NF—«B) into nucleus by Western blot analysis,

Result : The results revealed that the oral administration of Careswell (200 mg/kg, p.o.) attenuated the
compound 48/80 or histamine—induced scratching behavior in mice. We showed that Careswell significantly
reduced the PMACI-induced the production of IL-6 (0.5—1 mg/ml) and TNF—a (0.1-1 mg/ml), Additionally,
Careswell significantly inhibited the activation of NF—«B in PMACI—stimulated HMC—1,

Conclusion : Collectively, the findings of this study provide us with a novel insight into the pharmacological
actions of Careswell as a potential molecule for use in the treatment of allergic inflammation diseases,
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12 Ffof gt 549 o v AhE Fash
Aole E3t ket AFoz  AstE HgH|EL 294
ARIA-YT (TNF-a), JHFZ(IL)-6, IL-8, ¥ IL-13
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Ayl Aget AR AEZFo ZAsch a3y ohFst
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1. A=

1) Alet

Compond 48/80, phorbol 12—myristate 13—acetate (PMA),
avidin peroxidase (AP)2} 3—(4,5—dimethylthiazole—2—yl)—2,
5—diphenyl—tetrazolium bromide (MTT): Sigma Chemical
Co. (St. Louis, MO, USA) oA a3}t E3t Iscove's
Modified Dulbecco's Media (IMDM) < Gibco BRL
(Grand Island, NY) ©JA] Fetal bovine serum (FBS) &
JR Scientific, Inc. (Woodland, CA, USA) oA 45t 1L,
anti—mouse IgE, recombinant IgE®} biotinylated IgE-<
Pharmingen (San Diego, CA, USA)oJA] anti—human
TNF—a, biotinylated anti—human TNF-a®} recombinant
human TNF—a+= R&D Systemsol|A] F+slo] ARt

2) AAY =&

E A7 ARE ofAlE S FEET 1710 mg,
SanjgEEEd 870 mg, AYFEFEEY 570 mg, T
AFLAEEZET 59 mg, EAHFSESED 1200 mg2 F
A=l glod, RA 8o FR4E 7ieke] 647 13] €
T FES APt 20 R o2 557 (Eyela,

N-1110, Japan) & ©°]&3to] ZHdPstdx, SEAA=R7
(Tlsinbiobase, Eyela, FD8508, Korea)ollAl ZAZ3 § Ao
2 EdS Ao ARttt =582 6.7%%T

3) AEls=

2 AYoMe 7YY 34 ICR miceE Highloleya
(FHE, §) oA FFRot disteltign At ishe]
clean cage°ll ¢F 747t FSAA AREstgon, Hodr|=
12 A AsH o2 AR = oA ARSI ARSA
o] STt 23 + 2 TR SAHUTL, FTL 55 + 10%%
stgom, 22 1247 F7)(Q1F3xd, 24 8A~2% 8
A) 2 ARESHTE AlRE AYUSES ETAE, B2 A
=2 A7 53l A5EA AFH=EE St

2, 4y

1) Compound 48/80 2! histaminedl| gt =ZA AQF
S 7E

Compound 48/80 @ histamine2 §4 9% y¥rgo| I
At WiIIAEA T4 HYo] A%5E U= B
ojty, Ad AlF 1AZF Ao AFTES V& THAHZE F7]
I GEE BAd & FAFY ALY (200 mg/ke)=
PBSY| =9l & ALES 3lgn ARl terfenadine
< 10 mg/kg?d FER FFE sgon? gz
PBSE Z45F9 sttt FA45FY 30& & A¥ 2471 5
U3t 39 cageR &7 30ETE FHSAAFULE o|2HH
30& T compound 48/80 (50 ug/kg) 2 histamine (100
ng/kg)e Y AT gotRr] gt 24 LR T5t
FABIEL, FARE AS2RE FU B MELE cage
oA 108 dYE 3087t scratching frequencyS 7H-E7|
£ o]&3l A=Zslsct.

2) MI=HHE

QI7F HgF AN|ZZF (Human mast cell)Ql HMC-1 AlZ=
100 U/ml #HYAH, 100 mg/ml A2EHEnfo|Al 183l
10% FBS7} %719l IMDM HjX|& o]&3le 37C2 5% COs
AltuieF7ol A wlerstict,

3) MEZYEES

Mxzeol AEES EFIYstd MIT  colorimetric
assayS ANST, ek Flas, WA A 2 x 10)
2 2dwell plates] FUSHA Wkt ¥ chokat Hw9| Aol
298 24A7F ATk 20 we] MTT solution (5
mg/ml)& A3}l 4A17F F2t 37T, 5% COp AHjolA uj
stgdet. 1 F 25019 dimethyl sulfoxideE MTT
formazano] #7}5}3l automatic microplate readerE o]-&
sto] 540 nmollA FFEE S35

4) NOIEZIRI &4

AZ (5 x 1070 st F=9| Aojade AA st
PMASE A231872=2 12A17F A=3tqch, wiYF AEde=z
TNF-a2} IL-69 levelZ =35ttt A|EZRG] ==
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enzyme—linked immunosorbent assay (ELISA) W¥o=z
ZA3ttt 96 well plateoll Z+ AO|EFIRIO tidt GEE
3| S PBS (pH 7.4) 2 3|X35t] 96 well plateo]] 100 ul
A Zvzb 3"9% ohs, 4 ColA 12A12F F¢tF AR o]
plateg 0.05% tween©| ¥-F+-H PBSZ Al % 1% BSA,
5% sucrose, 0.05% NaN3& 3g-§3t PBSZ 1/\]7}5"}
blocking¥tth, o= ¥ A o WES H7MeE & 37C
oA 2A1ZF Bt WA & ZF well& ThA] ARSI biotino]
2% 2% FAE A7kt Al 247 b RS
Well& Aojdl o2 APE H7ISk 37ClA 30 & 5o
A8t wellE ohA] AR thEell 7]138<¢ ABTS &9 A
5tal, HHAUES-S FLISA readerE ARESHS 405 nmojA]
2,

I S
9l
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) SHCHHHA] Ha)

AL Q1A NF—«Bp65 A&S 98 ATdHAS 2253
ot 1 x 107709 AN=ZE harvestﬁ}m] PBSE ANEZE H&
2, 400 w¢ buffer A (10 mM HEPES/KOH, 2 mM
MgCle, 0.1 mM EDTA, 10 mM KCI, 1 mM DTT, 0.5
mM PMSF, pH7.9)E Yo vortexdt th2 15, OOO X g2
AAEE ot AEW(cytosol extract)S AA F, JAH
HE 300 w¢ buffer B (50 mM HEPES/KOH, 300 mM
NaCl, 0.1 mM EDTA, 50 mM KCl, 1 mM DTT, 0.5
mM PMSF, 10% glycerol, pH7.9)2 resuspension@t Th2
vortexdtil YA Balste] A= (nuclear extract)S £

sfel W g F APS SAshar

I

6) Western blot 24

AeFst thilZe  SDS-PAGEZ  A7|¥Sstr PVDF
membrane (Milipore, MA, USA)ol &F T}, Membrane
AU} A NF-«B (Santa Cruz Biotechnology,CA, USA)
9} ¥kSA]7]T TBS-TE 1587F 23] AlH & membrane
22 AR 2 AZE yREAIFT S gt Hd £42
horseradish peroxidase—linked (HRP) ©]X}3}A|o oJsf &
== enhanced chemiluminescence (ECL) Western Blot
Analysis (Amersham, NJ, USA) A|AHL o]&3}goH
Image Qant LAS 4000 mini (FUJIFILM Lifescience
U.S.A)E °]&3ty vl 24 3igct,

7) SAXE

A A= HHd +EFHA} (standard deviation: SD)
o2 Yehfia, f94d FAL one way analysis of
variance (ANOVA)Z S3stgoen, EAZY AR
Student—Newman—Keuls testE® AME3lgen, P Zhol
0.05 oJstg BAH o2 Fo3t AeR 7hstgt,

2 3
1. 7] 9% ¥ §AKE compound 48/80
o 93 F=d IF& &Y%F TERIIA Aolx
9] scratching behavioro] st &3}

Compound 48/802 7] &% ¥ A Q= v
ZE AFskes A3 BdaA 2 AdolA+= compound
48/8002 fEH AYgF FERPoA AojAA] g4
Aol diste] AES 43 ’3}‘5\‘3}. Ay A compound
48/80 T At di2T (3.4 £ 0.67)7 vlaL Al H&

= Q-r(scratchmg frequency)ﬂ Lolxog —7}0}0%:}
(182.4 + 1491, P ( 005). =4 Aol2A (100
mg/kg) T oAE olHgt FAe] A ASAN
(719.4 £ 11.21, P < 005, & AFoAA= 3| 2eAd
terfenadine (10 mg/kg)S YA UR2Loz ARESIHECH
(69.8 £ 2.54, P ( 0,05). Ao12go] AAE&L oF 56.6%
< Ve IcHFIg. 1).
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Figure 1. The effect of Careswell on scratching behavior in mice.
Careswell (100 mg/kg) was orally administered 1 h before
compound 48/80 (50 ug/kg) intradermal injection. Scratching
behavior was counted as one incident of scratching for 30 min.
Each datum represents the means + S.D. of three independent
experiments (P { 0.05 vs. control group, *P { 0.05 vs. compound
48/80—treated group).

2. 7] €% 933} FARE histamined]] 93 F=
H Z4 A% TEwdox] AoJAYe scratching
behaviore] thgt &7}

Histamine2 Z7] g3 ¥hgoA XSS vtz 8
H WEHe EAEA F42F HYo AYFE s dE
oty B AFA J|AEHICR fEE AYF FEZEA
AojAde] F4eF a3E SHT FAit, AT Bd5 A
T2 giz7 (124 = 0.8D)F ®lm A BE F= 3
(scratching frequency)7} S-2&o 2 =715ttt (152.8 +
7.08, P ( 0.05). 1} AojAY (100 mg/kg) FAL °l
AL olgyst Zato| @A FASAT (72.8 + 4.37, P (
0.05), JAIEL F 52.6%UL &9l s9tHFig. 2).
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Figure 2. The effect of Careswell on scratching behavior in mice.
Careswell (100 mg/kg) was orally administered 1 h before
histamine (100 ug/kg) intradermal injection. Scratching behavior
was counted as one incident of scratching for 30 min. Each
datum represents the means = SD. of three independent
experiments (P~ { 005 vs. control group, “P ¢ 0.05 vs.
histamine—treated group).

3. HMC-1 NlZoA Aol2Bo| NZ=A a3}

AolAde] MzEd 5IE &Ist7] Yot MTT assay
E Y5t ookt = (0.1-1 mg/ml)e] AAALe
A Nz F2EL 3T 23 BA4S YEA] gttt
(Fig. 3).

Cell viability (%)

- - - : PMACT
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Figure 3. The effect of Careswell on cytotoxicity in HMC—1 cells.
Cells were incubated with different concentrations of modified
Careswell (0.1-1 mg/ml) for 24 h and then cell viability was
measured by MTT assay. Each datum represents the means =+
S.D. of three independent experiments.

4. HMC-1HZo)A #0299 TNF-a AAo]
g &y}

TNF-at AEFH A2 Le|27] 27] W] Hoist
L Fad R @ deA ot B Ageas Aelx
Ae] TNF-aAol oA e 2Askgch HMO-1 A
Zo TeFd 5% (0.1-1 mg/m)e] ANLBS AR F
PMASQ} A2318672 A=3ttt, A|EAA EH|EH TNF-a2
L ELISAYHOR Zslgict 48 2m, faze )
3 PMAS} A231879] <Jte] TNF—ao AL foZo=z
Z7hskg oL, Aclael oste] B AEHoE Fasly
o 53] TEE (1 mg/m)e] AolAUE o 25.4%9) oA
ang ByrhFig, 4),
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Figure 4. The effect of Careswell on the TNF—a production in
PMACI—stimulated HMC—1 cells. HMC—1 cells were pre—treated
with Careswell (0.1-1 mg/ml) for 1 h and then stimulated with
PMACI for 12 h. The levels of TNF-a were measured from cell
supernatant using ELISA. All data were represented in the means
+ SD. of* triplicate  determinations  from triplicate separate
experiments (2 { 0.05 vs. control,”? { 0.05 vs. PMACI alone).

5. HMC-1A|ZA Aloj2de] IL-6 A
oj3k av}

A5 vTAZAA BHEe 1L-69 A 2F- A
ojAde] 5ItE ESHstAT) Aol theFst =9 AojAd
(0.1-1 mg/m)E AT F PMAL} A23187E 12Xt &
QF AFste] AESAE ELISAYHOZE ENsigict Ad 2
T}, 2ol Hls) PMAY}F A231870) &3te] IL-69] YA
fFeFoz FrtslF oy, olyd ke Aojadd 2ty
FTE gEHoR st E3| E® (1 mg/mhe] Ao
292 oF 20.4% 9 AAEINE HHHFig. 5).
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Figure 5. The effect of Careswell on the IL—6 production in
PMACI—stimulated HMC—1 cells. HMC—1 cells were pre—treated
with Careswell (0.1-1 mg/ml) for 1 h and then stimulated with
PMACI for 12 h. The levels of IL—6 were measured from cell
supernatant using ELISA. All data were represented in the means
+ SD. of* triplicate  determinations  from triplicate separate
experiments (P { 0.05 vs. control, “2 ¢ 0.05 vs. PMACI alone),

6. HMC—1A|3Zo|A Aoj2Age] NF—«BEAel
i3t a3

NF-xBS E4L d34 AtolEriele] MAS f=3itt
2B Ao e Aojage o7 AE FYsly] Hsto]
Aojrde] NF«BEAYZE &31E 2519t AZo| 1%
9] Aoj2gE ATt PMAY}T A23187E 2417 B¢ &
otk AT AS B & western blot 42 433}
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. & NF—«B7F & U2 olsge It a2y 1
mg/mg2] AojLdof ofste] Mo NF-,BEAY2 #2922
2 qAIge] #EHUHFig. 6).
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Figure 6. The effect of Careswell on the NF—«B activation in
PMACI—stimulated HMC—1 cells. HMC—1 cells were pre—treated
with Careswell (1 mg/ml) for 1 h and then stimulated with PMACI
for 2 h. (A) Nuclear and cytosol extracts were prepared as
described in the Materials and methods section and evaluated for
RelA/p65 via Western blot analysis. (B) The relative levels of NF—
«B were represented. All data were represented in the means =+
S;D. of triplicate determinations from triplicate separate experiments
(P < 0.05 vs. control, P { 0.05 vs. PMACI alone).
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Aol2e d2r1y @3NS oA ANE A 9
st 2% FERUL olgdle] UHS SusIRL, AT
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1. AdxdEe 27] €35 ¥H39] uj7iQdAl histamine
9 o]9] B2 A=E5H= compound 48/80 FHE &
g A%S BddA fFo¥oz JHEe AN ang
e ATt

2. AojAdE QI7F v|TEAIEQ]l HMC—-1 AlZEo|A 1mg/ml
FETA] NEEAGo] YA okt

5. Aolagls TSR vRAEdN ASHTEA A}
ol=7}l TNF-¢ 9 IL-69 A4 B& olgdoz
AR

4, AojAgL FAsE HMC-1M=A el NF-«B
o g4& FelFo= JAAATL

by Aolidl el AMET W BASE HgAE
28H f28 454 AIEAR] AT NF-eBY B4E
FoHos FaAZonn @FNGE 2T 4 Yk Ao
2 Uehyel 934 A8 A2 L AM BAE 583 of
9 4 92 Aole Yz,
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