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Inhibitory Effect of Jaeumganghwa-tang on Allergic Inflammatory Reaction

Yu-Kyung Kim, Hong-Joon Kim, Woo-Sung Kim, Hyoung-Jin Park,
Goo Moon, Dong-Woung Kim, Jin-Hee Won

Departrent of Intemal Medicine, College of Oriental Medicine, Wonkwang University

Object : This study investigates Jaeumganghwa-tang(JGT) has been used for the purpose of prevention and treatment of
allergic inflammatory diseases. This study was to investigate the biological effects of JGT.

Methods : Cytotoxcicity and inflammatory cytokines secretion with human mast cells(tHMC-1) were examined. HMC-1
cells were stimulated with phorbol 12-myristate 13-acetate (PMA) and calcium ionophore A23187. JGT by itself had no effect
on cytotoxicity of HMC-1. The effects of JGT on the secretion of tumor necrosis factor-alpha(TNF-2) and interleukin(IL)-6
from HMC-1 were evaluated with enzyme-linked immunosorbent assay(ELISA).

Result : It was found that JGT inhibited PMA plus A23187-induced TNF-a and IL-6 secretion. JGT also inhibited the NF-1

B(p50) expression.

Conclusion : These results suggest that JGT inhibits the secretion of inflammatory cytokines in HMC-1 cells through
blockade of NF-KB activation. Taken together, these effects support a role for JGT as a therapeutic agent in treatment of

allergic inflammatory diseases such as asthma,

Key Words: Jacumganghwa-tang(JGT), human mast cells(HMC-1), TNFa, NF-£B
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(1) %%

£ Agd AHE3 e B SN AR
Feoll M ol & & fefske] 28 Abgsidch A

SSCRBEE) A A G Bk e
Table 13} 72t}

Q) A2

A Zuj ek Iscove s Modifide Dulbecco s
Media(IMDM)-& Gibco BRL (Grand Island, NY,
USA)ZHH 7943} 2d, phorbol 12-myristate 13-
acetate{PMA), avidin-peroxidase, 2,2 -azino-bis (3-
ethylbenz thiazoline-6-sulfonic acid), 3-(4,5-
dimethylthiazol-2-yl) -dipheny
bromideMTT) 9} HE AlFE-L Sigma(St. Louis,
MO, USA)lA 14393t} Anti-human TNF-o/IL-6

Itetrazolium

Yo YT YR U¥N 27 YSS ¥NY

Table 1. Prescription contents of Jaeumganghwa-tang Per

Pack
REH B TEE
EESED Paeoniae Radix 52
I Angelicae gigantis Radix 43
S B Rehmanniae Radix 4.0
NES Liriopis Tuber 40
=hin Atractylis Rhizoma 40
He i Rehmanniae Radix 3.2
5 Aurantii nobilis Pericarpium 2.8
J1RE. BRI Anemarrhenae Rhizoma 2.0
L B Phellodendri Cortex 20
HE Glycyrrhizae Radix 2.0
H3 Zingiberis Rhizoma 6.0
K E Zizyphi inenmis Fructus 40
Total amount 44

3}, biotinylated anti-human TNF-o/IL-6 34, 712] 31
A %3 human TNF-a/IL-6+= R&D Systems$}
Pharmingen(Minneapolis, MN, USA)ol| A T3] 8t ch

2. Bk

(1) EFafs ok 5 A 2A(extract) A

Agol ALS bERE A Ash 184
Bl g FR4ol 91,34 A= B o,
043"}? T4 z3uth A 4T EHsid
A Agel] AHEEATE A 29 &2 o 43%0|%
o} 0111: 28 phosphate-buffered saline(PBS)o]| =
o} 0.22im A 2 A 7sted AF o AG-8tATE

(2) HMC-1 A & HH &

Aol B A 39 HMC-1 A £E IMDM wi <k
Ao A wjjekstgdtlh. IMDML 100U/m 9] penicillin,
100ug/m! streptomycin, 50nM mercaptoethanol®} 10%
fetal bovine serum(FBS)E X dsi o 37¢C, 5% CO2
o} 95% =7t frA = ' wld)elA vkt Al

= 50nM PMAS} 14M A231872 x2617] A
3087 etk is AAE FrEE AAE Sk 37
Tol A 8417 Wi Fat Tt

(3HMTT

AT AJEES A8 98t MTT A #F& AA|
st =, HBMC-1 M £ (5 x 105cells) 50044 F 4-well
plate]] seedingdted 1.0mg/ml EE0 ifafs ki5 o

o!l Py ;(-"Z._.
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2 A2 Z3 HeshA ¥ T2 AT v,
8AIZE %k 3 A =g sy o2 uhy 3 500us/
nl F=o MIT 45 A7ig & 37CelM 443
g 94 839 42 formazand]
disodiumsulfoxide(DMSO)E #7}sle] & =9 &
96-well plateo] ¥ & & 540nmolA] EFEE &% 3}
At W@k AES M2l R T2 100%2 3t
of gpekEkiES A Lo &S A8

GHAZTEHYER AE

A ZEAE2 9] TNF-as} 1L-62] £H]E enzyme-
linked immunosorbent assay(ELISA) ¥l 2 & =3 3}
9l & HMC-1 £ & 10% FBS7} A71€ IMDM
o2 wjekdal PMA(SOnM)S}l A23187(1:M)E A E
T g2l Mg ¥, 8A 75t vkt v
gale AR st 75T E@sth 96-well
plateol] 13} capture 34l (lug/ml)E 10044 o] =
el8}l 11, 0.05% tween-200] 3 7}E PBS(PBS-tween) &
A g 2 1% BSA, 5% sucrose, 0.05% NaN37} X
35l PBSE 14]7} £9¢F blockingd}$i o). Blocking®]
EFUW PBS-tween® 2 A 8t3, FHIHE A&}
7 g 41 Ue AT AXZEHEI L 100

HE gol 247 FAE F, TpA 2417 Fof) PBS-
tween 2.2 AN 3} 22} detection A (0.5-1ug/ml)
E 1004 & gojA] A7 B9t BHX]3) L wellS
PBS-tween® & A&} avidin-peroxidaseE o]
308-7F w2 A]ZAT) 308 ¥ PBS-tweeno.® A3}
1 7]4<9l azinobis93- ethylbenzothiazoline-6-
sulphonate(ABTS)E H7}ated whajnh-go] dojitm
405nm 3}Ao) A ELISA reader& o| &8l ZIJ 2
2339 TEE ¥ e A2 AXggER
g o| &3t A5 FE AP

(5) Western blotting

MEE Zol PBSZ AAE thg, 1% Igapel-630
lysis buffer® @3 A EE L33} 4ToA 143
BREAIZ] & 15,000 pmo 2 A4 2 O, 33
94-& bicinchoninic acid(BCA) A o 2 Ak gt} &
gd oula 50ug-S 12% sodium dodecyl sulfate-
polyacrylamide gelo] A A71Y F3 &, 4T oA
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nitrocellulose membrane]] #o]A]7]11, 2 membrane
< 0.1% PBS-tweeno]] 288} 5% skim milkE A7}
Z<t blocking 3t%1Th. PBS-tween2. 2 71E Al A4 3
pS0 12} &4 2 [A7F Bt ¥hgA]
#th PBS-tween 2 2 A7} E9F A& st1 23] g4
g Al 308 B HEARTE 1 F XML F
¢} PBS-tween©. 2 A7 8t 3 Xay &l ZHA)1 A

6) BAEA

RE Ao HEHLEELARE Ve, B
TEE Al A o)t Y€ 48E it I
o} 2870 gt v 2 & 984 Student s t-testS
AN ET BAE fd4¢ AT FeEe

p<0.052 #4319

% membrane-&

. WEERRHE

eSS ME S aE
(Mél‘%k@sdl g NE QJEEE FEI] A3t
o] HMC-1 A Z oA} MTT 7% %2 Al 3Ath. 1.0mg/
ml FE9] ERASE 8AZT B AEste =t
3]' :’1-’] kﬂg"g““é’z a \l' é-"}‘i, (Eﬁéﬁék(a%
HMC-1 M 2] tial] fo4 A AZ =40] 8l
€ A& AP chFig.1).

2. IR RS HMC-1 MEZZRE2| HEN M
EMEX 28| = &

ket kB gd2r1d 45 e 24 39E
#2793 HMC-1 A/ £5 PMAS} A231872 =}
3¢ F EH €54 AELYEZEY TNF-e9 IL-
69] FH 2 Hlw Ak ELISA W 2.2 TNF-
a9} IL-69] EH| g & %3 27 PMASH A231878
A3 2F (114 + 0.03ng/mi)d] B3l iz
xig O.1mg/ml, 0.5mg/ml, 1.0mg/mlE A 23 £
749 TNF-a& Z}Z} 1.26 + 0.09ng/ml, 0.61 +
0.03ng/nl, 0.82 + 0.04ng/mio] EH|HT}. E3] 0.5me/
ml Xe]2 10ng/nl Ml 34 Az ¥n
FHRE W A9 de 22 29E Y



(P<0.001)(Fig. 2).

IL-69) 7%= PMAS A231878 2=3 t|z2F
(10.29 £ 0.6Ing/mi)oll v|slol Fikafe xS Zhzt
0.1mg/ml, O.5ng/ml, 1.0ng/ml & A gk ol A
[0.14 + 1.12ng/ml, 9.40 + 0.98ng/mi T} 7.82 +
O04lng/mie] Ev1E Bt BhsbE kS [.Ong/ml
Ao 4 P<0.05 o FoFES UERT (Fig. 3).

the & gk Ee A7 Azt uhE WslE &
A Aday] Asto] kskeAisS PMASH A23187
AT 4 A17EE 1A A 23 PMA 9 A23187
A= 141203} 4A) 7 33 2] 22 o], TNF-a2]
Hu)gkg BA3Igch TNFeo| dAjA o] 714 =
Qb beRR A 0.5mg/nl & Zh7Ye] Al 7ol Bl 5l
A5 A 1A FE AeleM = TNFe f =
AA &S B ot gbgR s A= 44
e AT T AT 4AIET A & R
off loiM e AA =82 Vel Al sttt (Fig. 4).
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cell viability(%)

) I
JGT(1mg/ml)

Fig. 1. Effect of JGT (1 mg/mi) on the ceil viability in HMC-1

cells.

Cell viability was evaluated by MTT assay 8 h after
JGT treatment in HMC-1 cells. Data represent the
mean +SEM of three independent experiments.

IL-6 secretion(ng/ml)

1 2 3 4 . ‘
JGT(1mg/mi)

Fig. 3. Effect of JGT on the IL-6 inhibition in PMA plus

178

A23187-stimulated HMC-1 cells.

Cells were pre-treated with JGT for 30 min and then
challenged with PMA plus A23187 for 8 h,

IL-6 concentrations were measured from cell
supematants using ELISA method. Values are mean
+ SEM of duplicate determinations from three
separate experiments.Line 1; control, Line 2;
PAM+A23187, Line 3; JGT(0.1mg/ml)+PAM+A23187,
Line 4; JGT(0.5mg/ml) + PAM+A23187, Line 5;
JGT(1.0mg/ml)+PAM+A23187

"P<0.05 : significantly different from the stimulated

group.

TNF-a secretion{ng/mi)

1 2 3 4 5
JGT(1mg/ml)

Fig. 2. Effect of JGT on the TNF—¢ inhibition in PMA plus

A23187-stimulated HMC-1 cells.

Cells were pre-treated with JGT for 30 min and then
challenged with PMA plus A23187 for 8 h. TNF—¢
concentrations were measured from cell supematants
using ELISA method. Values are mean +SEM of
duplicate determinations from three separate
experiments. Line 1; control, Line 2; PAM+A23187, Line
3; JGT(0. 1mg/mi}+ PAM+A23187, Line 4; JGT(0.5mg/ml)
+PAM+A23187, Line 5; JGT(1.0mg/mi+PAM+A23187

*P<0.001 : significantly different from the stimulated group.

1.6

1.4
1.2
10
0.6

0.6 -

0.4

TNF-a secretion(ng/mi)

0.2+

0.0 L EE
1 2
PMA+A23187 - &+

3 4 5 6
+

Fig. 4. Time-dependent effect of JGT (0.5mg/mi) on TNF—¢

secretion in PMA plus A23187-stimulated HMC-1
cells.

Cells were pre-treated or after-treated with JGT for 4
h, 1 h and challenged with PMA plus A23187 for 8 h.
Line 1; control, Line 2; PMA+A23187, Line 3; pre-
treated with JGT for 4 h before stimulation, Line 4;
pre-treated with JGT for 1 h before stimulation, Line
5; treated with JGT after 1 h stimulation, Line 6;
treated with JGT after 4 h stimulation.



« p50

Fig. 5. Effect of JGT on the expression of p50 protein in
HMC-1 celis.

Cells were stimulated with medium or JGT and than
challenged with PMA plus A23187 for 1 h.
Expression of p50 was assayed by Western blot
analysis. Lane 1, control ; lane 2, PMA plus A23187 ;
lane 3, JGT (1mg/mi) pius PMA plus A23187.

WERA, FFEEEE § o8] FEC] vehdT

s NS M BBEE Qe k@l Y2l
MFEEYSe) NEE £3tm, BML, HHmES st
of JHIEFEIER-S M tAI7 o Bt ML, HEE
sto] HURMMAI D o 2 X Fikas o] [EES ke

T F I=E ATy ek T8
B9 H5¢ B, HEEEE S RS Idsin
HRE Aas) v, BT HA sk, eSS
s S5 e BEE U HAS
Hiehe, AthE-S 5.0 Filfst T 2942 i BrE
TR (M E5o] low, Biftd il BB RS
T, BEE B T.%:PE TR HE e 35S Hit
sopPonaly jEekEAES dElEnA He, 718A
A4 9 o 7]&74 AFL ABdle=d FE50A
288 ¢ gl WA ot

AN geigel g 484 dTF2= &
o} vbaREkige) Ry BEE PUEER 2 O
WA H Aol vl X I RS WA 2 i
ERexBIR Rl 433 HEdH fhmd miA e
F gkoll T3l AFo] BnE o] sich vt ek ek
ol Hdl| n)xle Gl uig A4dH A7) o
Foi2 vzt gl7lol, AAbe & STl Rk
| Aol £973 7|He] He gH27] 4% dA
Bh&-o] 213 B} A1) Badlhe vlolth

Ao gy 2, v AT L IgE 7} Bejdle] &
vE] = stusiae] 2 Q e Fgo oA

[}

w geujA 9 Ale]E7)2, # 23R} (adhesion
molecule)7} Taldle] 7 AAZ Fod & ZA X
olefA Tl 712 A g2y d=A4 g
o2 Js2 ik

1

AU

o)}&;{%o EI—
Aﬂﬂ"“s«l ) 3] Slg AZ ARAE AT
< ) A4S 1B AL AH AN BT,

‘fm

Hlmhﬂi gt A ol dREA Fr=lo] Uk

w3 FYstE A 2R RE O AZEYE
Ago| BujEy, 53| gHl2r FFukee] wd
o 23 MEZPYEZLE0] M Hel 27N
BHET 58] dF L gdde] g AXEA
£ (cytokines)?) tumor necrosis factor-alpha (TNF-

a), interleukin ([L)-4, IL-6 2 IL-82] F%7} 7]#x
44 B o4 W B S L 5 ATE

I 9y V)AL de] V= ol Eolod A4
TYZ 7o £¢02 B YZF2RE E
Sold A7 BEo] 2tk o] g4l ol
| A, 2B 71T ‘:/] EH F44 0
FLE g =€ B o] \“Fa—
A E e o7 7}1 i}fﬂr ALE
2 Lg|gt) o|E A Ag)ﬂsl /‘ﬂi

EZo] FHxH 4 X
Sol A A, AAH
b v kA 2
ol A AR, B
IgEF&-A(FeeRDE F3
of A%= o] U= REFATL el o3t
YA vvA 27} E48E T o AT g3
dojrt 38A wisjEAe] WAt 3 2EY,
PGD2, LTC4 & 71 R7} WEEo 718
F&, AR g, gAgg T P&
o7 A7 g A8t FA|E A o]
doj o Wgk A X ol2|g 27] gl =T
=lo] 2= 740] ozt 27] 7|¥ Bl

b
L

4
)
¢ e M

b oo
a9
e

Lo

o

H:{ o, e
Lot r
i)
fd

[
T
T

{o

JE
o
hut

oz tuw 94 390

§ 24o)
BAS A B e Yk ERD

°lt715}°% HE7E FHNA 45 ‘i%—% op7] %t



dalaKige Lell27 M RERENH HR

G A Zoll A AAbEE L4, IL-6 F IL-135-&
Th2MLe] 8t&& F7H17A, 25 IgES] Aig 5
DL 2A Y G il 7oAl ot
TNFa & 27 £4< Fe8tn 4359 $28 7
AlAtz gelA o INFaz Eduis) 4 Lol A
freste] HET F
HAA EF wEE op]

Felo] MEol| 243

A4 LA By | Q

7 2 7} 9] (chemokine) & Hv)dlA4 g} wg
Brown-Norway ratsol| 4] TNF-e2] &8 7j=3qldt
L& E7I1Y Al dEiME 22 A B3
L IL-6= 4% vheo] dojyEs B9t e i

A AErg e MESHELE, H] ExlolM F3
Anch E7hHol Yk AL L & UTPLIL6E L1
2 TNF-eof| of3f &8 AFAEZ, B E, 4 F
oM E FollAl APBTE. TNF-a8h IL-62] Hd-&
HAVIA NFB 4 o) Z30]h. NFBE BE #
2] promoter 9o EAfst= DNAo] F-33}o
TNF-as} IL-68 T3 d54 AxZYEH9 A
A8 ANSEY B3Pt RS NFABE o] 2
o]™ Rel A (p65) ¥ NF-«B1 (p50) I NF-#B2 (p52)
2 74 g

£ Aol iEkkkige] ddErd 43S
24 338 7Hsly] A8t Abge] T EFY
HMC-1 4| £& PMAS} calcium ionophore A23187 2
Aot} wilge 954 AZRHEL U A
gAsige) a%he 2TEAT:

Z+45 ionophore?] A23187& A|XW] Zge 3= E
FME B42 AE Zeel Frke vTax
g 43N A AZEEELE EuA7Ie B
t}. PMAE protein kinase Col] 213 g3l ¥4 &
A ZA HEEE 843 A1A tFe] AZEA
E2& A

el kigel g A X MESS MITHF 4
Hoz 23 el, kxS HMC-1 A X
F95tA 54dc] gSS BEA3A H(Fig.1).
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2E] TNFad} IL-69] #vj3s &H &9t 1 23
PMAS2} A231872 212§ HMC-1 A Lol A= TNF-
as} IL-69} A F71&E HQl vHH, TNF-a] 7
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