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An Experimental Study on the Anti-inflammatory Effect of Taeeumjowui-tang
(Taiyintiaowei-tang) in Allergic Late Inflammation

Yu-rim Yeom. Hee-jae Jung. Jin-ju Kim. Sung-ki Jung

Division of Allergy, Immune & Respiratory System,
Dept. of Internal Medicine, College of Oriental Medicine, Kyung-Hee University

ABSTRACT

Objective : Allergic disease, a very common chronic illness that affects all ages of patients, has been well characterized as
an [gE-dependent immunologic response. Recently, interest has grown about the late inflammatory reaction as well as the early
one characterized by IgE and mast cells in allergic disease. The purpose of this study was to find the anti-inflammatory effect
of Taeeumjowui-tang (Talyintiaowei-tang) in allergic reaction.

Methods : The experiment was performed using Raw 264.7 cells pretreated with Taeeumjowui-tang contents extracts. The
results were measured for different concentrations of Taeeumjowui-tang extracts (100, 200, 300 pg/ml): the toxicity and
proliferation of cells by MTT analysis, LPS-induced NO production using Griess reagent and IL-6/ TNF-a production. which
is a significant criteria for diagnosing allergic reaction.

Results : No toxicity of Taeeumjowui-tang (100, 200, 300 pg/ml) on Raw 264.7 cells was found after 24 hours incubation.
LPS-induced NO production was reduced after treatment with Taeeumjowui-tang (100, 200, 300 pg/ml)(P<0.001). IL-6
decreased only at 100 pg/ml(P<0.05). TNF-a production decreased only at 300ug/ml, but still statistically insignificant. There
was no relationship between any components of Taeeumjowui-tang alone and inhibition of NO production.

Conclusions : These data suggest that Taeeumjowui-tang has anti-inflammatory effects in allergic reaction.

Key words : Allergy, 1L-6, NO, Taeeumjowui-tang, TNF-a
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] 4 nitric 0x1de(NO) A
o+# 2l lipopolysaccharides(LPS)
F 53 Raw264.7 Cellol K&

2

[e] ==

= H

F NOWA 4= 24sde 10 A=

L-6¢F TNF-a2] A
Aol Ul?l” éf%‘% gt Kl
AEBS 9% 94 23t 45eE dedle
YANEE AAAY 2 2P0z A7 A

[ =

) A=zF

A7 e/ E ADe] A EF] Raw 264.7
<= SA 2T (M H st oA g Ta)
ol /] FsJaksiet. Al Eu kS $13 DMEM(Dulbecco's
modified Eagle’s medium) #}A]¢ll sodium bicarbonate
(NaHCOs, 2 g/L), 344 (100 units/mL penicillin,
100 mg/mL streptomycin), 10% FBS(fetal bovine
serum) & A7 S o] 83kt

2) Al oF

DMEM(Dulbecco's modified Eagle's medium,
Invitrogen, USA) ®l#], FBS (fetal bovine serum.
Invitrogen, USA)} penicillin (10000 U/ml)/streptomycin
(10000 U/ml)(P/S)+= Gibco BRL(Grand Island,
NY, USA)3A AEFE  AHEsled, LPS
(lipopolysaccharides) & Difco Laboratories(Detroit,
Michigan, USA) 34} A E-& A48l o)

7 9 Aleko 2 NaHCO3(sodiumbicarbonate, Sigma,
USA), & 5§ A2 s Gress AloF
(Promega, USA), IL-69+ TNF-a ZA3}7] $130
ELISA kit (enzyme linked immunosorbent assay,
BD Pharmingen, USA)Z A3}t

3) 74 on

KEREL T4 e 78'443%
(Mg, g=n)ellA F8lete] 43 %
%%"F 1500mL°ﬂ Y ke w5 %75 El
50g qoew (5% 0 24%) A W

% o33 2 (Table 1).
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Table 1. Contents of Taeeumjowui-tang( Taiyintiaowei

-tang)
Herber Scientific name Weight
name (g)
ZEUM-  Coix lachrymajobi var. mayuen 12
7R Castanea crenata 12
FIRAF Raphanus sativus 8
#% Liriope platyphylla 4
FETH Acorus gramineus 4
£ KR Platycodon grandiflorum 4
it Ephedra sinica 4
Wk Schisandra chinensis (Turcz.) Baill 4

(Sa]
Do

Total amount

2. & H

D AZ AEE 34

3-(4,5-dimethylthiazol-2-y1)-2.5-diphenyl-tetrazo
lium bromide(MTT) Al¢k& o] &3t AHE A&
& AT EN AEEAHE A3 Raw
2647 AEZ 48-well plate(2x10° cell/well) ==
96-well plate(1x10* cell/well) s=2 F&3 3 7}
wellell T= AY Feidte] 37T, 5% CO2 ik
71 A et AI7H24, 48, 72 A1ZH) S vl okakad
ot MTT £4(5 pg/mh) & H7Fsta 447 3 A

T T &

2 0
300 e 9o FEA9 formazano] $&FHE
o micro plate reader® 565 nmelH FF=
At 273 v weH

2) NO &4

b4 NO AbsHE-¢9l NO2-(nitrite) & Griess HF
2% ol 43t FA. AEuF ASAE
flat bottom 96well plateel]l 50pl® Y
Greiss Al¢F sulfanilamide solutione ¥ % 7}s}
o] 1087 9H5A1Z] % oA NED solutions %
F A7tste] 1087 s & 540 nmellH FE=5
=439 ek Nitrite?] 5%+ sodium nitriteE 100
nMAAEE 156 nM7HA] 2644 3]st A =
F FA3 vl wsle] AAbsksioh

w2

848

3) IL-6¢} TNF-a 5= &4

ul o8t M £FZ lipopolysaccharides (LPS) =%
T KEHRE FE2ET 2ol wigst AFdE
24717k Zof| 3]43ted ELISA kit (BD Pharmingen,
CA, USA) & A=ddlo| 85 IL-69F TNF-a9 o
< 24319t} Anti-mouse IL-6 monoclonal antibody
T+ anti-mouse TNF-a monoclonal antibodyS
2508 3] A sked 96well plate (Corning, NY, USA)
ol 100p1% ¥ 4TolM overnightdieh. Washing
buffer (PBS containg 0.05% tween 20) 2 3% washing
%, 1% bovine serum albumin (BSA)%l PBSE
200 plA W Aol A 1417 B9t uke-stgic) o
Al 3H washing ¥, standarde} 2-104 3)A3
samplese 1008 Y3 2417t vbg & ofA] 5W
washing®teh. 7 3 working detector (washing buffer
2 2504) 3]A 3t detection antibody?} streptavidin
-horseradish peroxide-conjugated detection antibody)
100 ¥ ¥ 1A17F vbe3kgdet. 74 washing
. TMB substrat reagent A%} BZ 53 42 7
100 114 ¢a of 7 A 308 Ft WA

FAeh 2 ¥ 1M H2S04F 7 504 ¥ 34

o ot it

S3ted 450 nmoll M FHE=E SAUA. A%
F FAE ke FAseH, o] W FA 3
2]+ 15.6 ng/mLe] %t

4) 54

£4 A2]& Prism 4 software (GraphicPad Software
Inc., CA, USA)& AH&-3led post test (Dunnett)<
Z38t one-way ANOVA testZ A& A3}
%o}, A3H= mean + S.E.M(standard error of mean)
o7 A, FAH KA Aele *p0.05

wE #0012 Ao sed.
m. & =

1. KE&FABH2 Raw 264.7 cell MZ =
off Chet oz

da 4



4

D) KE#BE @5 A

PN «%4 264.7 cellel Wt NE FA
o A wA & ‘WE FAsb7] $l5ke] K&
B¥%-S 100, 200, 300 pg/mle) =2 A28t 24,
48 T3 12X 7 Wik Foll FAEEE 100 %o
stod N Z J2ES A9 (Fig. 1. A, B).
Az, 4A7E Wl FA KIEFHE S 100, 200 18

-

[N pu

(A)
TMTT 24hr
3 1254
b b ed
= _
g 100 == ESH
S ——
Q 1
s 75 ——
)
£ 501
L
= 254 —— /
-
3 ol . -
T (pg/mi) 0

-
[=1
o

200 300

2300 pg/ml F=oA 27 1146, 89.85 T
112.1 %, 48717 i eF A ZbzF 66.13, 67.63, 2=
68.45 (p € 0.00D) % & “reble] KEEFHEE 100,
200, 300 pe/ml SEeI4] 247} joF Aol SAol
9 Aoz veht o wEs Aoz A9

=2ue
A ek
(B)
TMTT 48hr

S 125-

=

]

8 100 ==

s

o 754 Rk xRk *HK

Z 50 =

E 25_ %

-

3

[&] T

U 1
T (g/mi) 0 100 200 300

Fig. 1. Effect of Taeeumjowui-tang(T) extract on the toxicity and proliferation of Raw 264.7 cell.

T extract was treated for 24 hr(A), and 48 hr(B) as concentration of 0, 100, 200 and 300 ug/ml, respectively.
The effect of these on the toxicity of cell was checked by MTT analysis method. The result was shown as the
mean = S.E.M.. **P{0.001 compared with no treated group.

2) KIEFAE G LPS W3 A=+

KEFFEHS LPS 1 pg/mlst 7o) 100, 200,
300 pg/mle] =2 XEsar 24A7F wlek 3o
ol A& EP‘] oke 753 LPSq X2 1
T3 MTT W& o] &3l A28 AEES vl
g TS 100 %2 Beke df, LPSq A
g3lds A9 KE#EES LPS 1 ng/mlst 7
o] 100, 200, 300 pg/mle] == A3 A% 44
N E AYEEe] 1001, 1050, 100.6, T3 1044 %
2 Jepdeh(Fig. 2). whebd KEEREES LPSE
wWa Heat A3 o] =% Wole|A HEEA o
719 g Aoz J*D}ﬂ"i o] ¥ WHE 7E
o2 AYE A

125+

100 =

75+

50+

254

Cell viabillity (% of control)

ol T
gml) - - 100 200 300
LPS 1 pg/ml

Fig. 2. Effect of Taeeumjowui-tang(T) extract with
LPS on the toxicity of Raw 264.7 cell.

T extract was treated for 24 hr as concentration
of 100, 200 and 300 pg/ml, respectively. The
effect of these on the toxicity of cell was checked
by MTT analysis method. The result was shown
as the mean * S.E.M..
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2. LHAIMIZZ NO A4t

RAWZ6ATO) SAAZ) NO 4AHe $eshe
Aoz 42 Lipopolysaccharides (LPS)eh K&
WEE (T)F A AHelste] 24A17F vkt 3wl
okl F A E/F AARE NOZ FE Absie 3§
Bel NO2-5 58 24sigch LPSE 502 A
23l e NO2-5=7F 27.11 + 1.27 nM A=
7HA] F7Veta A, KIEFREE 100 ug/ml A&

2170 + 0.60 nM, KEFBE 200 pg/ml A+
1992 + 096 nM, KEEFBE 300 ug/ml oAM=
17.30 + 012 nM7} o], KEERES 5= &4

22 NO2-5=7} #asld KERBHS LPSZ
Fr=g HAA ] NOAAr A JAI2H4-&
el ¢l (Fig. 3).
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T(pgm) - - 100 200 300
LPS 1 pg/mi
Fig. 3. Effects of Taeceumjowui-tang(T) extract on
LPS-induced NO production in RAW 264.7
cells.

Cells were pretreated with T extract (100, 200 and
300 ug/ml) for 1 hr followed with LPS(1 ug/ml)
for 24 hr. Nitrite in the medium was measured
using Griess reagent. ***P<0.001 compared with
LPS alone.

3. IL-6 ‘A4t
KIEEB €18 NO A4k A7t AR A
HAAES] NO A4S AToH dolhir
EE NO A4S fESE BE 249 4 o
A% A AAAE dehir) slaked 94
AL AR AEA Aol =TI L6

Al
*

850

HEkS A8yt LPSE 9507 AsielS
9] [1-6 5= 2 2507 pg/ml 74A] Z7}s8l4) o
o, LPS9} KRB LS 34 AHelstas 9 IL-6
ol SAT A9 KEFHFE 100 pg/ml oA
+ 2,185 pg/mlE ZAstd ek (p <€ 0.05). 2=y o
B TEAM L6 ¥9] FhEsE HEEA Ak
oH(Fig. 4).

3000~
£ 20004 %
B
s
3 1000
0- -
Tgm) - . 100 200 300

LPS 1 pg/ml
Fig. 4. Effect of Taeeumjowui-tang(T) extract on
IL-6 production by LPS-induced Raw 264.7.

Cells were pretreated with T extract (100, 200
and 300 pg/ml) for 1 hr followed with LPS (1
pg/ml) for 24 hr. The concentration of IL-6 in
the medium was measured by enzyme linked
Immuno-sorbent assay (ELISA). *P<0.05 compared
with LPS alone.

4, TNF-a A4k

KEEFABE 28 NO A GA17F A - o=
WA Z NO AHS dAIFgezH dojuh=A
== NO S ke o2 249 JAaks o
A A Q] AR S Goprr] §l5te] 4]
AZ7F AAkshE = o g &3 Ate] E71qlel
TNF-09] & A3 94 LPSE 9528
A2l e W TNF-a8 ¥5+ 16960 pg/ml
7HA F7bskaeh LPSet KIEdBH< 7 Az
= TNF-a® & 343 23 439 KEHRE
% 300 pg/ml 1M 2H] A ZI7L Bol} B
A FAAE FelE 2 glglen, I o3l F=
dME A4 2945 & 71 gk (Fig. 5).
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Fig. 5. Effect of Taeeumjowui-tang(T) extract on
TNF-a production by LPS-induced Raw 264.7.

Cells were pretreated with T extract (100, 200 and
300 pg/ml) for 1 hr followed with LPS (1 ug/ml)
for 24 hr. The concentration of TNF-a in the
medium was measured by enzyme linked immuno
-sorbent assay (ELISA).

5. TS 220l THAIMET NO M| THsh s
AL NO S AN KBS T

kg F A7 dAHZES NO AAE A8l &t
£ dolr 7] $I5te], RAW264.7¢1 HAMES] NO
AAHE FEdte AeE o=zl LPSHl KEHE
me FAGEY EHMC Coix lachrymajobi var.
mayuen seed (69 ug/ml), #73%E Castanea crenata
seed (69 ug/ml). 21 Raphanus sativus seed (46
ug/ml), 2534 Liriope platyphylla tuber (23 ug/ml).
A B Acorus gramineus rhizome (23 ug/ml), #
1% Platycodon grandiflorum root (23 ug/ml). Fi#
Ephedra sinica stem (23 pg/ml) I3 HBRT
Schisandra chinensis (Turcz.) Baill fruit (23 yg/ml)
5 27 Agste] 247 vkt & wjckd F o
7} Ak NOZ HE] b=l el NO2-
T2 24390 (7 okl e 7 Ao}
el R R A B H]i‘:ﬂﬁ}f’:‘ A&kl
H Fx9l 300 yg/mlell o7k Z44e oFEe
S gol 2ho] 300 pg/ml x 128/52¢ = 69
ug/ml =5 300 ug/ml x 8g/52g = 46 ug/mleZE
AAkste] Aol
LPSE =522 Asisls wWe NOZ-g=7}
4764 nM A=A FrFstd AR KERE S 2

Al

L Q. off _12
rlr ru[m H:l

AN

)

zre] FA kR 7ol sl
7rAskA kskek(Fig. 6). aﬁ%
A& Yele] NOE 2451 L;M‘

o

NO production (nM)

AN
N
\
N

.
&
B RS

R

Co Ca L A P S

LPS 1 pg/ml
Fig. 6. Effects of each contents of Taeeumjowui-
tang(T) extracts on LPS-induced NO
production in RAW 264.7 cells.

Cells were pretreated with Taetemjowee-tang
contents extracts (Co: 69 ug/ml, Ca: 69 ug/ml,
L: 23 pug/ml, A: 23 pg/ml, P: 23 ug/ml, E: 23
pg/ml, S: 23 ug/ml) for 1 hr followed with LPS
(1 pg/ml) for 24 hr. Nitrite in the medium was
measured using Griess reagent.

- ¢ LPS alone.

Co * Coixlachrymajobi var. mayuen

Ca : Castanea crenata

. Liriope platyphylla

: Acorus gramineus

. Platycodon grandiflorum

. Ephedra sinica

- Schisandra chinensis (Turcz.) Baill
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et B A7 KEFTFLS oddH 27
F7]uk-gl T&r*’d'& 85 A 2HE ] )
sty KIEFATF Gl RAW 2647 HANEZFE o] &
3} OﬂZu}O,q. #A3=5 NOY AA 2 A= Ajo
E7k1Ql IL-6, TNF-a®] Akl mx& ks
J&ré}ﬁ}‘ﬁﬁ}

itly“ FEHS Raw264.7 cellell, 200, 300 pg/ml]

T2 A8l 24, 48 2|3 72417 wioF Fo
*rﬂﬂv"'a‘ 100 %2 3l NE AEES A3
Ak 24A17F wieF Al KEEFREY 100, 200 2830
300 pg/ml sxellA Zb7F 114.6, 89.85 T3] 1121
%, 48~17F Wi oF Al Zhzh 66.13, 67.63, 122 68.45
(p < 0001) % & “Febel KEEFEE 100, 200
J2]7 300 pg/ml H=olA 247 wok A] K&
B A2 Fo4 e 5A4E JepliA 48
TE ik A S Falslodd. ol ARE ut
eoz KEFHBEHS LPS 1 pg/mist &4 100,
200, 300 pg/mle] =2 xE)st 24A|7F wjF =

of ol AME A %> 153 LPSut At
255 MIT W& o] &3] A2 AEES

waao 2 A3 LPSRF AEleas 749 Kz
nJ*]EE'WJE LPS 1 pg/mls} 34 100, 200, 300 pg/ml

TEE A A 44 AE AEE] 1001
105.0, 100.6, 2] 1 1044 %2 o] % HSA K
BB A5 719 gle Aoz sty
ol FE WHE 7IFLE v AdS AT

RAW264.70] HAMES] NO HALS F=3he
Aoz odefxl LPSe KE#MELS ¢4 A3t
of 2417k kst &, wjckel] F A A 27} A
& NO= ¥ A3te el NO2-5 =5 34
A3 LPSE @502 A3dE 49 NO2-5=
7} 2711 aM AE7A FrhetdAnl, KR E %
100 pg/ml 7ol A=g 4¢ NO2-w=& 2L70
+ 0.60 nM, KEFAES 200 ug/ml & 2] 223

73%- 1992 + 096 nM, KEE#E% 300 ug/ml <
7ol x%ﬂ 74%-17.30 £ 0.12 nM7}F Hof, Kz
a5 & oz asodd. o 235 F3

_4

—_

=

n

e

T AoE AztEd.

KIEEFAFHA 25t NO A JAI7F - o=
HAHEL NO AAHE AAFozH oA
== NO AALS fr=she o2 B4 Aiaks o
A A ARG Gotr 7] $3le] A
AE7E AARE B E2A4Q] Abe]E7iqlel IL-6,
TNF-0¢] #v]eH& w8t ZA319d IL-6% BA
x5 Bshp=sla, THEZE L2 AAE 378t
25 53l 945 ubeE I AL )
0% TNF-ae 570 2Hgste) 357
FA7)E 9L sk, o= L2y 945
oM z7]o FAEE ARF AlolETIICRE &
27 ug BAelA Zrpdos Bt g
IL-69] 4<% LPSE ©5oz Azlstyde d9
IL-6 5=7F 7 2507 pg/ml H=7HA] 718k e
o, 100 pg/ml KERAFHS 2ol A=slde o
2,185 pg/mlE ZFAsFh (p<0.05). 2=y o&
TEoME IL-69 #u7 ZFAaEA sk dE

32 TNF-09] 7% 100 pg/ml 200 pg/ml KEE#HE
EoME a7t et 300 pg/ml KEEFHE S
TEM FYAE dovt paEHE v

E AFedN, KEAFES NOE 5= &4
o2 AAke]l gAlstg e, IL-65 KEFHEEHS
A =(100 pg/ml)ell A EE 72HAs = 27 (p<0.05) 5
Uelliglz, TNF-ax Z3E(300 pg/m)3=olA

ekes

= KRGS ¢d27] 371 95kl 3l
ol F L Fo¥ J¥E e dHAEE
ARH ez AAste 95 44E dehlie A
L2 5% 4 % 1y = g 95 714
5L Abo] E7kl IL-69F TNF-a& 545 =l
At A &3t e KIEHE (%ﬂ 95 714
o2 Wil ofjAIR FxEo wE F7HHQ AT
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