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( Abstract )

Experimental Study about the Pathway of Inflammatory
Allergic Reaction of Cheonmaec-tang

Kim Yong Hyeon, Lee Seung Yeon*, Kim Won Il

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

Objetives
The purpose of this study was to examine the pathway of anti-allergic effects of Chexumectang (CMT).

Methods

We examined the cell viability, [3-hexosaminidase release, pro-inflammatory cytokines secretion and mRNA
expressions, nuclear factor-kappa B (NF-kB) (p65) activation, inbibitor kappa B-alpha (IxB-a) degradation, and
MAPKs activation in RBL-2H3 cells pre-treated by CMT of 2.0 mg/ml, 4.0 mg/ml separately.

Results

We observed that CMT reduced the secretion of [-hexosaminidase, TNF-a, IL-4 and the expression of COX-2
mRNA in RBL-2H3 cells. Futhermore, CMT inhibited the levels of activation of NF-kB (p65) protein, ERK
MAPK, and degradation of IxB-a in RBL-2H3 cells.

Conclusoins
These results show that CMT has an anti-histamine effect and inhibitory effect of NF-kB (p65) through
regulation of IkB-a degradation. These suggest that CMT could be used as an anti-allergic medicine.
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Table 1. The Prescription of CMT
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2) AlE

RBL-2H3 A|¥= A 3EF238) (Korea Cell Line
Bank, KCLB)ol|A] Hokdbola] A}g-515Ith

3) Al

E A&o] ALg-F phorbol 12-myristate (PMA), cal-
cium ionophore A23187, 3-(4,5-dimethylthiazol-2-yl)-2,
5-diphenyltrtrazolium bromide (MTT)2} p-nitro-phenyl-
N-[3-D-glucosaminide= Sigma Chemical Co. (St. Louis, MO)

4 (Herb name) Bl 4 (Scientific name) Hi(g)
PNRES Asparagus adindiinensis 20
SRS Qhigrgm japaniass 10
= ol Atraaylodss lanaa 10
2 Gleditsia sinensis 10
O Aaxitum armidadi 5
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ZHE, Dulbecco's Modified Eagale' Medium (DMEM)3}
fetal bovine serum (FBS)= HyCloneA} (Logan, UT)Z5-E,
TNF ELISA kit, IL-4 ELISA, kit INF-y ELISA kit2} anti-
COX-2 monoclonal antibody= BD BiosciencesA} (Fran-
kline Lakes, NJ)ol| A, anti-NF-kB (p65), IkB-a, B-actin,
p38, ERK, JNK 2} phosphorylated-p38, -ERK, -JNK poly-
clonal antibody+= Cell Signaling TechnologyA} (Beverly MA)
ollA, anti-COX-1 monoclonal antibody= Santa Cruz Biotech-
nologyA} (Santa Cruz, CA)ol| 4], phosphatase labeled affinity
purified antibody to rabbit IgG2} BCIP/NBT phosphatase
substrate= KBLA} (Gaithersburg, MD)ol|A] -5} A}
&3

2. ik

) AYe A 2 Eo

CMT 203 £ 1,100 g2 round flaskol] ¥l &5
1800 mlE 73t 3AIE B9 7MEFES & FE2Y
TANZSI 1623 g9 ITE Do 4TolA HAs
At A5 F A Qe 2194 PBS (phosphate
buffered saline)o]] =] A}8-3}43ch

to ¥

O
-

2) NE uj %

RBL-2H3 A|¥ 34| E2-08) (KCLB)O|A] ok
grom M X vjokS 5l 10% heat-inactivated fetal
bovine serum3} 100 U/m{ penicillin 2 100 yg/m strep-
tomycing X3S DMEMO|A] 37T, 5% CO,¥ =71
stoll jeraielch

3) MTT assay

RBL-2H3 A EZ 2x10° cells/well®] F=7} HE=
24 well plated] #-F3to] 24A17F 5 HHSIAIZ] 2,
CMTE 54 (0, 20 % 40 ngnhZE A3 - 127t
SRt WRSAIZ T WA S AAT ¥ 5.0 mg/ml MTT
solutiong- 200 R Zt wellol] 212]3F &, 4A]7H5<t 37C
incubatord| A WF&-A)7)31, MTT solutionS A A3} 1
& DMSOZE 200 02 EF31] wellol] AAF formazin
o] & =5 F M T3 EEO BF 5% F 96 well
platedl] 100 02 %71 5 microplate reader® 540 nmol|A]
FREE S

4) B-hexosaminidase activity
. .. 11-12
B-hexosaminidase 2] activity= Schwartz 5 )94 HhH

o ot} =434t RBL-2H3 A EE 3x10° cell/well

Tdghel Q=] ARG 7)HEA) B A 95

o] FEE 24 well plated]] £33} th2 37C, 5% CO,
incubatorol| A 24A)7F v k3t Th ZF welld] A EES
extracellular buffer2 2 A|AH3 2 ZF well T
extracellular buffer?} CMT (0, 2.0 & 4.0 mgml)S *]2] 3t
T 1A17E 308 B WA ©]F 50 nM PMAS}
1 UM A23187& AFE3le] HEE 37T, 5% CO, incu-
batoroll Al 1A17F FRF ASAIZ F, icedl A 1083E
incubation A]#A B8-S ZAA AT ZF welle] AFA oA
20 plE 96 well plated]] 7)1, B3+ 0.1% triton X-100
1 mE A E7 F2E 0] 9l 24 well plated] H7}s)d
pellet& =91 3 96 well plated]] 20 pf Y=t} 96 well
plated]] substrate buffer (4-p-Nitrophenyl-N-acetyl-3-D-
glucosaminidase 1 mM, sodium citrate 0.05 M, pH 5) 100
WE 3718t 37°C, 5% CO, incubatorol| A $2102
1A 7} B2t Wkg-A)7ITh Wkg-0] E14H 0.1 M carbonate
buffer (pH 10.5)5 74 7}3Fc}. microplate readerE ©]-83}
ol 405 mollA FBEE FAsAT SA4E
4929 F= e cleslel S ol ol ¢
z3helct

A 495 of sup.

-hexosaminidase release (%) A}

B-hexosaminidase release (%) =

A s of sup. + A, of pellet
2] AollA Agse 405 oM S8 thaa 3 A9

=
T 7 ZHe] &% Zko)al, sup.& supernatant (7% o)
=
=

5) Enzyme-linked immunosorbent assay for inflam-
matory cytokines (TNF-q, IL-4)

RBL-2H3 M XZZ 6 well plated]] 5x10° cells/well] %
EE FFE 5 24470 g v, CMTE T
0, 2.0 3 4.0 mgmHZ AEe] M)A 1A 2%
H] ket $ 50 nM PMAS} 1 uM A23187-2 A2]gh 3}
AelehA] B2 To ' o] AgjstaL, 8AIRE St Hl
Fateh widol B ol g AS Eelste] 5,000
pmol| A 323t fAEe]sha, FelE g HE 20T
BHASFATE TNF-q, IL-4 ELISA setS A3} manufac-
ture's protocoldl] W} A&-S AAJF}FATE Color develop-
ment= 450 nmo| A TFEE =73} Z} cyrokine2]
EFE BT,

6) Total RNA £ ¥ RT-PCR

Total RNAT Trizol 0. &2 H2]3}th A3l Trizol
reagent (Invitrogen, Carlsbad, CA)E H7}sle] &3)A171
o}, Chloroform 02 mi& H7151e] 2 E345 T, A2
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2-383F HheA
rpm, 2083F A4 BEd &, O GAAs BdE A

N3 59| isopropanolS 7}
ohal, & S § ARolA 1587 AR o]
47C, 14,000 rpm, 2087 Y4 223k T,
W AZo] 75 % ethanol 0.5 mlS 37
31 4T, 7,500 rpm, 57 A4 EE]gk & AN
3] A ASFATE RNA pellete 2204 24 7
RNase free watero]] AESFYTE 28] H total RNATE -7
0CellA Hastich

34 B (Spectrophotometer, BioPhotometer, Eppen-
dort)% AFE319] roal RNAZES: 2315tk ORI
ol M-MLV reverse transcriptase (Promega, Madison, WIS
0|43l DNAE AN, F4E DNAE PCR
template 2 3}¢] PCR amplificationS- A A]3}$ T}

PCR amplification- PCR machine (ASTEC PC802)2 AR&-
39tk 10 mM Tris-HCl, 40 mM KCl, 1.5 mM MgCl,
250 uM dNTP, 1 unit of Taq polymerase”} H7}=]o] A=
PCR PreMix (Bioneer, Korea)ol] 3 g2 RNACZ $HAI %
Z}+ 7}+9] (DNA template®} Table 201 713} primersS 7}
3}, distilled water 2 PCR mixture 2<% volume©] 20 07}
HA 3k} PCR amplification 2712 th2-3} 2t} 95T
oA 57} pre-denaturation A]Z1 &, 95 CollA] 40% dena-
turation, 53 Col|A] 503 annealation, 72°Col|A] 402 exten-
sion®] S-S 1 cycdeE 3}, 28 cydesES WH-A|ATE 1
& 72CoA 787 post-extension Al ZTH

PCR & ZZ5 &L 0.5% agarose gelS o235}
0.5XTBE buffero| 4] 27195 AAI8FAaL H7]%9E0
£t gel S EtBr (Ethidium Bromide)ol] $3A3}ad UV A
ZEZNES 3913} tl. GAPDHE internal control 2 A}
L5F9tHTable 2).
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7) Western blot analysis

1XPBS bufferE o]-&3}a] A|EE A Z3 &, scraper
2 AZE mot) Fob A|Eo lysis bufferS 37}t
etsl & M| X ZEE protein extractions 3FC}. Protein
extractsZ Bradford & 2 A &3t & Z 29| protein A1
EE5 10% SDS g o]&3to] A7) FEstt 17
4% T SDS gel® bandsZE nitrocellulose membrane]]
transfer}1, transfer® blotste 5% BA|FS ©0]-&3t
blockingA]Z Tt} 12} Antibody®l NF-kB (p65), IkB-a, 3
-actin, p38, ERK, JNK, phosphorylated-p38, -ERK, -JNK
polyclonal Antibody, monoclonal AntibodyE- Z} blotsol] 3
7¥ated 4°Coll M REGAIZ] #, 23} Antibody S 3 7}5}od]
ALl HEEAIZA. "hg-o] €1 AP (BCIP/NBT
phosphatase substrate) system ©]-83}] Z} blots2]
bandS 3HQ135}4TH

8) Protein extracts o H|

1xPBS bufferS- 0]-83}] A|XZE 2 AHH3 &, scraper
2 NEE 2ot} ol M| X protein extraction solu-
tion (PRO-PREP, Intron, Korea) 200 pf H7}3F & &
oL, iced A 3083t HEEAIZI T HEg-o] Eubd 4T,
14,000 rpm, 20%-7F Y44l E2]8l & cyroplasmic protein©]
e e dAAE e E A microtube 2 #71t-
o} A= pelletol] nuclear protein extraction buffer 100 S
A7ksted FEAIT] 5 iceollA] 30 27 RESAIZIT) HEGo]
E1H 4T, 14,000 rpm, 208-7F DA 83 &, nuclear
protein©] $F-E|0] = AA NS HHFH A microtube

Z o

9) BAAY
e FEA+EFQ AR JeE L FF A7t

Table 2. Oligonucleotide Primers Used for RT—PCR in this Study

Targer Name of Oligonucleotide sequences Expected Accession
gene Primer (5' to 3' direction) size number
TNE-3F CGTCTACTCCTCAGAGCCC
TNE- 226 by 0126
¢ TNF-3R TCCACTCAGGCATCGACATT P NMO12675
L4 114-1F AACACTTTGAACCAGGTCAC 330 b X16058
ILA-1R AGTGCAGGACTGCAAGTATT P
COX1-2F ACTGGTCTGCCTCAACACCA
COX-1 223 bp S67721
COX-1R CAAGGGTGAGACCCCAAGTT
COX.2 COX2-6F TGACCAGAGCAGAGAGATGA 250 b 67722
i} COX2-6R CATAAGGCCTTTCAAGGAGA P
GAPDH GAPDH-2F GGCCAAAAGGGTCATCATCT 201 b NMO17008
GAPDH-2R GTGATGGCATGGACTGTGGT P
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Fig. 1. Effect of CMT 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.
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Fig. 3. Effect of CMT 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.
significant as compared to
unstimulated group, */<0.05, *x/<0.01; signi—
ficant as compared to stimulated group by

###P<0.005;

Scheffe's multiple comparison.

HTEMES Student's etestS 0138}0:] ﬁ stgdom p %k
°] 0.05 P w £y
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RBL-2H3 |3 2] AHZE-0 thsl] AEH ol 23
E 3R] &8 AL AEE-S 100£0.140]1.0™, CMT 2.0 mg/
ml, 40 mgml2] F=5 A2Igk Mol A 22t 100.64+0.47,
107.20+0.149] AEE-S Yepfo] oA e Wske
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Fig. 2. Effect of CMT on B—hexosaminidase release
from RBL—2H3 cells. Cells were treated with
the indicated concentration of CMT. B—hexosa—
minidase release into represented as mean =+
SEM (Std. Err.) of 3 independent samples.
### 1<0.005; significant as compared to uns—
timulated group, **x/<0.005; significant as
compared to stimulated group by Scheffe's
multiple comparison.

AATHFig. 1).

2. HZo| gtagol n|x= &

B-hexosaminidase @] FEES- o[ e X B 5}A] &L A
FlA 6.08£031%3107, PMAS} A231872 A5k A2
A 11.60+038%= @A18] F7HP<0.005)3F3.0H, A= A
CMTE 2.0 mg/m{, 4.0 mgmle] TE2 2|23} A XM=
217} 835+0.60%, 7.56+0.34%2 F-2]4(P<0.005) Y& 7+
AE HYHFig. 2).

3. TNF—a ELISA assay

TNF-09] #HIZE oFFdd AX|E 814 &2 AlaEolA
488+0.11 pg/mlA.0™, PMAS} A231872 A}=3 A Fol|l=
448.03£13.94 pg/mlE R3] F7KP<0.005)3} 2.1,
A= A CMTE 2.0 ngnl, 40 mgnfe] FEE 23k A%
ol M= 22} 388.37+11.38 pg/ml, 376.42+9.57 pg/mlE
A (P<0.05, p<0.01) Y= A4S HHUTHFig. 3).

4. IL—4 ELISA assay

IL-48] FHFE oA XX E oFA] B2 Aol A
1.94+0.06 pg/mlF o™, PMAS} A23187F A}=3k A|E
oNE 602.61£1.78 pg/mlE T3] Z7HP<0.005)3}H L.
o, A= A CMTS 2.0 mg/nl, 40 ngmle] =& *2]3H
M Eo| M= 22} 545.88+2.10 pg/md, 513.80+7.51 pg/mlE
214(P<0.005) A= FAE Y THFig. 4).
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Fig. 4. Effect of CMT 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. ### P<0.005; significant as
compared to unstimulated group, *¥*/<0.005;
significant as compared to stimulated group
by Scheffe's multiple comparison.

1 2 3 4

Fig. 6. Effects of CMT on the PMA plus A23187—induced
COX—-1 and COX—2 mRNA expression in
RBL—2HS3 cells. Levels of COX—1, COX-2, and
GAPDH mRNA were assayed by RT-PCR.
GAPDH was used as internal control gene.
Lane 1. negative control group
Lane 2. positive control group (only treated sti—

mulus)
Lane 3. CMT 2.0 mg/ml + stimulus
Lane 4. CMT 4.0 mg/ml + stimulus.

5. Pro—inflammatory cytokines mRNA expressiondi|
oAl B
CMT?®] pro-inflammatory cytokines (TNF-q, IL-4) mRNA
HHEo)| vX)= JIS Lol 1A} RT-PCRE AA|SHTh
CMTE Z} 352 (2.0, 4.0 mg/ml) RBL-2H3 A| ¥ 1
AZFE9r A xE)slal, PMAS}F A231872 718k 10
AIZFERE RESAIZITE 7} Z49] cytokine& PMAS} A23187
o &3] mRNA H&o] P3| S7HE U0 (Lane 3),
S A Aet APTelrE mRNA Tdo] MT 5%
SEH o7 A= St SR 4 Il (ane 4, S)Fig. 5).

TNF-a <— 226bp
IL-4 <— 330bp
GAPDH <— 201bp
Fig. 5. Effects of CMT on the PMA plus

A23187—induced inflammatory cytokines

(TNF—a and IL—4) mRNA expression in

RBL—2H3 cells. Levels of TNF—a, IL—4, and

GAPDH mRNA were assayed by RT-PCR.

GAPDH was used as internal control gene.

Lane 1. negative control group

Lane 2. only treated CMT 4.0 mg/ml

Lane 3. positive control group (only treated sti—
mulus)

Lane 4. CMT 2.0 mg/ml + stimulus

Lane 5. CMT 4.0 mg/ml + stimulus.

1 2 3
¢-NF-kB -
n-NF-kB - - e, —
B-actin A N S —

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

Lane 1. negative control group

Lane 2. positive control group (only treated
stimulus)

Lane 3. CMT 4.0 mg/ml + stimulus.

6. COX—2 mRNA expression0fl B|X|& H3t

CMT9] COX-2 mRNA H&dl| vjx]= JEFs Pofu
A} RT-PCRS A6kt &4 TNF-q, IL-4 mRNA
expression®] A9} FU3HA COX-2 HE3F PMAS
A231879] 2]3] mRNA expression®] 33 =715
O 1KLane 2), CMT 2.0, 4.0 mg/ml-& A g3t A+
o] J+= mRNA expression®] CMT F& &0 2 7ka
He 2S RIS AU Qace 3, 4. T2t COX-19Xd=
mRNA expression®] Z}o]E 218 4= iU (Fig. 6).

7. NF—kB (p65) activationoll O|X|& H&
CMT2] NF-kB (p65) activationdl] P]X|i= QRS dolr
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Fig. 8. Effects of CMT on the degradation of IxB—a
in RBL—2H3 cells. The cell extract were assayed
Western blot analysis for IkB—a in cytopla—
smic extract.

Lane 1. negative control group

Lane 2. positive control group (only treated sti—
mulus)

Lane 3. CMT 4.0 mg/ml + stimulus.

A} Western blot analysisS AA|3FITE CMT 4.0 mg/mlS-
RBL-2H3 Al|3Eo] 1 ARFESE 7 A 2jefaL, PMASH A23187
< A7kt 3 A|7FE St ¥RSAIZITE Nudear extracto]| 4]
+ PMAS} A2318791 ]3]} NF-kB (p65) activation®] 2+
A S7HE A& g1 4 AT Lane 2). T2} QMT
4.0 mg/ml& A 2|3k AFFo| M= NF-kB (p65) acti-
vation©] ZHA3FtE WHH, cytoplasmic extractol| A= NF-k

B (p65) activation®] A}ol& 18 4= It} Wb aMT
ol oJell NE-kB (p65)2] 3] ) o 5o] ZA2HI5S &
AN (Fig. 7).

8. IkB—a degradationol A[X[= G

CMTY] IxB-a degradationdl] V]| FgFS LolH 112}
cytoplasmic extractZ- ©]-83}] Western blot analysisS- 4
A8k th CMT 4.0 mg/mlS- RBL-2H3 A|Zo] 1 AJ7Fs<t
A A2I3laL, PMAS} A231875 37181 30 F9F WA

71tk PMAS} A2318790 23} cytoplasmol| A IxkB-a degra-
dationo] ot AL &1 4= U hLane 2). T2}
CMT 4.0 mg/ml-& 1 A2] gt A4 = IkB-a degra-
dation©] Z+A3}9 Tt (Lane 3)(Fig. 8).
9. MAPKs AEXERAO O|xl= FE

CMTY] inflammatory cytokines 2r&lol] 1] X|= gk
W3 YAYESE YolH 1A} Western blot analysis 2
MAPKs 4S8 3101513tk CMT 4.0 mg/mlS- RBL-2H3
A 1 AJ7HEEQr A 22)dlar, PMAS} A23187S A7}
Bkod 24175 B A ZITh CMTol] ©)8)] phosphory-
lation-ERK MAPK &XJo] 7HAhw AL 3el3ig o), p3s
7} JNK MAPKsol| A= A8 ER1E 4= gl (Fig. 9).

Todae] SeIE] g 2 71 Bk G 09

(e}

38 - "

P-p3s8

ERK

P-ERK i e 1

P-JNK

B-actin >

Fig. 9. Effects of CMT 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.

Lane 1. negative control group

Lane 2. positive control group (only treated sti—
mulus)

Lane 3. CMT 4.0 mg/ml + stimulus.
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