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Abstract

Objective : The water extract of Bojungikgi-tang (BTE) composed with Ginseng Radix, Astragali Radix, Angelicae
gigantis Radix, Atractylodes Rhizoma alba, Aurantii nobilis Pericarpium, Glycyrrhizae Radix, Cimicifuga Rhizoma,
and Bupleuri Radix and it has been traditionally used for chronic diseases or weakness after illness in oriental
countries, However, litle is known about the effects of aqueous extract of BTE on trimellitic anhydride
(TMA)-induced contact hypersensitivity (CHS). Therefore, the aim of this study was to investigate the effects of
BTE on TMA-induced CHS in BALB/c mice,

Methods : In this study, the extract of BTE was prepared by extracting with distilled water at 100C for 25 h,
The extract was freeze-dried following filtration through 0.45 um filter, Mice were orally administrated with or
without BTE extract of different doses (25-200 mg/kg/day) for 28 days. During the challenge period, mice were
externally applied with different doses of BTE extract one time per day 30 min before TMA treatment. I examined
the effects of BIE on the serum levels of IgE, IgGl, 1gG2a, and IgG2b, nitric oxide (NO) and prostaglandin E,
(PGE,) production in isolated peritoneal macrophages, Th2 cytokine production in isolated spleen cells, ear
swelling responses, and the leukocyte infiltration induced by TMA.,

© 2016 the Society of Korean Medicine Ophthalmology & Orolaryngology & Dermatology

This is an Open Access journal distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/license/by-nc/3.0/)  which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

16



R 9] 69+ Aliiiie] 5 IS vl

Results : The orally and externally administration of BTE dose-dependently reduced the serum levels of

hapten-specific immunoglobulin E (IgE), IgG1 titer, and PGE, production as well as ear swelling responses and
leukocyte infiltration in TMA-induced BALB/c mice. The levels of NO and PGE, production from peritoneal
macrophages stimulated with TMA-BSA were markedly suppressed by pretreatment with BTE in a concentration

dependent manner, Furthermore, the levels of Th2 cytokines (IL-4, IL-5, IL-13) production from spleen cells

stimulated with ConA were markedly suppressed by BTE treatment in a concentration dependent manner.

Conclusions : These results suggest that BTE treatment suppresses chronic contact hypersensitivity, and it can be

assumed that the suppression of ear swelling, serum IgE, NO and PGE, levels, leukocyte infiltration, and Th2

cytokines in an animal model. Therefore, these properties may contribute to the strong anti-CHS response effect

of BTE.
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5ol At Aol A&, TMA = &Y
AL IgE w7 2R 7176l ol frden, B
g TMAR ZHH whe2e dof] siRe] 3o
7 ol IgE A= MW E(mast cell)sh
S Aok Fee RI9E wikg- 3t Aol olsto] &
A 23S Fleke Zlow deilnh o9kl
TMA 33t 3ol oJaf S71He Igke= 719A] A4,
Yo nEst o] TR 5 B4 Ane
A A deA o™ mhex md drg
Eslo] A4 Y5(allergic inflammation), 7%
I19k-Sairway hyprres- ponsiveness)¥} CHS ¥R
59 71377} FaEo] Yy,

wEby E 7= BALBe vR-AE PR
TMA®] oJaf =8 A9 75, 71 23] Nd+ 3
&, B IgESt PGE, Ak 2 HlAIE] Thigt
Th2 AlO|E7}Q] AJat 5 CHS W<l |Al= ik
el BE 2ALelo] fofdt A Al B
A3k= wlolot,

ox, o

AL

Il #% " Bk

1. #H
1) e

Trimellitic anhydride (TMA), ConA, aluminium
hydroxide, NH,Cli= Sigma-ArdrichAKSt Louis,

MO)ZHE s}l RPMI 1640, streptomycin/
penicillin, glutamine, $-EJlo}FEH(FBS)= Gibco/
BRIAKGrand Island, NY, USA)ZHE T-4]8512
o, IL4, IL-5, IL-139} PGE, immunoassay kitst
R&DAKMinneapolis, MN, USA)ZHE T8t
96 well immunoplate™ NuncAKDenmark)ZHE]
P
conjugated monoclonal rat anti-mouse IgE mAb,
rat anti-mouse IgG mAbT PharMingenAKSan
Diego, CA, USA)ZRE] 7<latoict

, Rat anti-mouse IgE mAb, biotin-

2) #H)o] 3% (water extract of
Bojungikgi—tang, BTE) ¥ A%

Agol ALS3F FEE 3R FH A-, A%
< 4dite g F ) i A5 &7, Hwe
T 1T, whEe Y R, Bike A ik
T T, e 73 JHeE BT Y] Aot
P T, kg Axe= WE 1
(.61g), A%, HIlt, HH 2 1853.75g), i, Bk
7} 5453(1.87g), FHii, %8 7t 353(1.12g)% “Jegatod
i aR(22.85g/¢H) ERAE sl F203
(457902 BHeEZ7|(n|7deke], ME-727)0] E<l5}
931, A47|GRR, U-2000)014 A5H & 5000m
£ F71ste] 100 oM 2ARE 304 53t 8813t
S8 WS 2000mE TAAZSIY 459 7
ZEE Aar -20Col BslEA el Aot

Table 1. Oriental Herbal Medicine Composition of Bojungikgi~tang (22.85g/cheop)

Drug

e Crude drug name Scientific name Dose (g)
HIC Astragali Radix Astragalus membranaceus 5.61
NEE Ginseng Radix Panax ginseng 375
Y Atractylodes Rhizoma alba Atractylodes japonica 375
H¥ Glycyrrhiza Radix Glycyrrhiza uralensis 375
ol Angelicae Radix Angelica gigas 1.87
5358 Aurantii nobilis Pericarpium Citrus unshium 1.87
Fi Cimicifuga Rhizoma Cimicifuga heracleifolia 1.12
eS| Bupleuri Radixhas Bupleurum falcatum 1.12
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1) CHS ¥ #=
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T opAET 2eH YU £941, A/O)l TMAS
ol 500 ng/ml TMAENE Axsial 7ol
Laverma S3%¢] Wb o] uje} Fig, 13} -2 =23
o] &Jato] T&o|| 25 1 TMA(00 ng/ml)S H}EIL 7
A Fof 25 4 TMAQ50 ng/m)Z 22} 7H2HAIZACH
1% 149, 2197 289 T 3AHE AEA| 25 4
TMA(100 ng/n)E FA3IFAL, QEZ Foj= thA
oMIEF ZEHoY §NA/0OS et

500 mg/ml TMA 250 mg/ml TMA
-

er ensitization

100 mg/ml TMA
challenge

>
Day 0 7 14 21 28
100 pl 50 pl 20 pl

on the back on the back on the left ear

Fig. 1. Schematic diagram of experimental protocol. Mice
were sensitized on saved back skin with 100 #
of 500 mg/ml TMA on day 0 and 50 4 of 250 ng/
nl TMA in A/O on day 7. On days 14, 21, and
28, left ears were challenged with 20 4 of 100
mg/ml TMA and right ears were applied with 20
# of A/O. Control group received only filtered
water for 28 days, 2 days later experimental
groups received the different dose of BTE
(25—200 mg/kg body weight).
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2) #1°) A2

22Tt S8 87599 BALB/CA) mhe2s2 5
whepy st TMAR 73] 308 Ave
T TS A7 NGRS} OFR25-200 gk
A% Sl 134 ATE sk

3 A 59 33

shes 7] o] 2 bz TMAS 9%
ol 342 [T 343 thE 8ARE Tl HAE
ZA7|(Model 7326, Japan)= &35ttt A FA=
10* QX2 BEslgdon, 7 FE vkS{ear swelling
response, ERS)2 thd} 7o Aksloirt,

ERS - TMA ¥4 ¥ #1¢] F71 - TMA 344 7i2] )

4) 8H9 IgE, IgG AE A oFF 374

) IgE, 1gGl 2 1gG29] Ak ELISAH O
ZA519it}. 2ok, anti-mouse IgE, anti-IgG13}
anti-IgG2= FEEN(0,1 M NaHCO;, pH 8.2}
0]83}o high binding immunoplateol well 3 100
HE FUSIL 4TColM 24ARE WA vy 0.1%
Tween 200] Z3t=0] gl= PBSZ 33] A|Hs}aL 3%
(wtfvol) BSA-PBSE F¢J3laL 2ARF 53t 273}
ik, AL IgE, anti-IgGl7} anti-IgG2E 4317
SelA 11002 3M51eIct. E7 e 4C 3
oAl 12A17F o WEXIgE & 0.05% gelatin S0
biotin-conjugated monoclonal rat anti-mouse IgE
mAbS FYstaL Aol 1ARE F3F B, W
A0 avidin-alkaline phosphatase (1:1000)2 F%J8}
3L ARoA] 1ARFERE BhE- A7) TRy 63] AlFste]
phosphatase 7|22l o -nitrophenylphosphate,
disodiume F7psl  BAAIA 405 mofA
microplate reader (Molecular Devices)Z S3=E
Z7gsct. 1gE, IgGl % 1gG29] 542 R&DAP}
AAIGE ¥goll Este] ELISAR S ZAsirt.
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5) TMA-BSA 2%

TMA%} BSA] AL 0.1 M sodium borate <+
ZN(pH 9.4)°] BSA (10 mg/mlyS T Z&s}0] =
o]aL BSA 1ml 3 1.5 mg®] TMAES FJslaL A
ox] mpkstaL 1ARE Fof] 22 o] TMAE F4igt
T 2ARE ERF Aox] amkeglrt, 5t 390GE
sl Feds Fslal iktEgd (pH
7.20] 24ARFEQE 4ol EAsigit. FAH
TMA-BSAE 7Fsd7xste] AR w7lA] 4C
W delela] Baslgict, TMA-BSAS] APAEE
Sashidhar S*"¢] Wl o]| wa} 24 6-trinitrobenzene
sulphonic acid® ¥HAIA 7] $-2] ol 59
ofs) ARt

6) 7 dAEe) 2l 9 v}

TMAZ 7t BAE ohgsol
thioglycollate brothE }2]g 2 ¥ B2 FA}
718 ol8ste] et 39 F vheaE AR
th2 heparin(5 U/mi)o] 718 HBSS 10mE B30
el W BRRIARISIC, s F 260
A 1008 FAPIE olgato] Wow f3l AE
£ 42 % 23] A Aot 2 AlEE 10%
FBS9} 1% penicillin/streptomycin©] 47}E RPMI
1640 vl AJel] F-H-A1A wlggAlel 453 & 37Cs
5% CO7t wAIERE vlg7]00M 2ARE 53t (s}
et 1 F diAAES] T AEE AASH] A
W7} HBSSS: olgatel 33] W A, Ra
A7 B dAAE= 10% FBS?E 1% penicillin/
streptomycin®| 71E RPMI 1640 vjA]o| sk
F 4% Bl ek ARE Aafo] wiagsitol ALgat
k.

Brewer's

7) obdit =S &4

NO¢| 712¢] L-arginine L-citrulline?} 94k}
Arg wshed), ol w2 O ok, of
A, Addom Wt Jels Aok (Griss
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reagent: 0,5%2] Adupdop|=, 25%¢] iF 4
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Ol

ok 7] dixadt ALY AE 1 WA 69 A%

100 AL Z7ketar, 1 EFES 37N 108
2 vk AIZTE $3EE Spectrophotometer(MD,
US.A)E 540 melX] Z7sIgict. obdige| &

£ AEt oligle] BERMo e AN,

8) PGE,] 54

BARAAE 5x10°/n)E of] 7HA] F& (25-200
ug/ml)®] Wi FEEE 2AHES A AR
T TMA-BSA (3 ngm)E A= & F 242 52
wFatoict, vl AgdE do] F2€ PGE,9] %5
=459k, PGE9 DA
(Minneapolis, U.S,A)7} AARE W] F3lo
ELISAY o & Agateict,

Zapie

z

9) WAE Wik U Aojmziel 27
HPAEE PSR § SA] v92E SATI
npe-20] upgo g e At ¢ AE FHde
Ficoll Y% YARZZE Eslo] A& T RPMI 1640
Hjgelo g 23] A AlH & AHIFE AAs] 9
34 0.83% NH,Cl (pH 7.5)0 37°CollA] 105252t
WG thy oA wjkdoR 335] AT 1 F
streptomycin (100 wg/ml), penicillin(100  Ufml),
glutamine(5 mM)¥} 109% FBS7} &2 RPMI 1640
HiZlo] BRAZ|IL 24 well BIGFE7Io] well B
5x10° N2 FE2 HE3}L, 341K Tofl Con AR
ug/m) & A=8taL 377t fAIERE CO, wWi%7195%
W71/5%COy) M 48ARFERL vkt tha AIE A
WG Al 70T BHAsIEA APJETRI SZA
AMgslgiTt, Ao 2 RE IL4, IL-5 2 IL-139]



immunoassays= R&DAP} AAJH ELISA HPol| 9]
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ZAA AL v AL 3 o 722K &
of ug-AE ST, QEZI ABAE 2
10% 54 22 A5ApH 7.4) 14T F o
do| &S AR slEidel| wiEAIR F ulo]2
ZE (SM 2000R, Leica, Germany)& o|83}o] 4
m2 et ZAFES AT 1§ Wright
Giemsa §AMS- stof Tl IaAdws ¥4
7Fet1oH, Congo red §4-& o]-83te] TAH| 3
& 7 Aokl Bzt AESFE Alrtsto]
F2g sy,

=N

B

11) SAAE

=AY 7k R oA gAgeH, B4
B0 ANOVAS} Student’s t-test® 2|30, &
A = p0.052 A3}t

lo

. &=5a #ER

1. # £F 30| 0|X|= BTEQ| X 1t

2Ef 27} #jAE 8F% BALB/cA RS2
TMAZ 7F8}7] 305 ol Ml FZ(BTE)
S 3HFol 1312 28U7F FE=H(25-200 ng/kg) = 73T
fFofeto] BTEY] &3k ZARIIE 1 23 TMA
7h AE A hEte Ao BFo] Chai 599
Axe} o] - Al =i oY, BTES F
g ARTNE TRl gEHoT Ao Fgo] I
AEJtHFig, 2). 53], 100 mg/kg¥} 200 mg/ke BTE
Folzokds 2 AEITE AAHKp(0.00).

2. WA ER0f 0|kl BTEQ| &1t
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B A&slo] vE50] Wright Giemsa?} Congo red
e st BREEE A polymorphonuclear
leukocytes, PMNLs)2} Z4FHeosinophils, Eos)2|
Zh&oll mIA= BTER] 2345 ZALskgirt 2 2%
BTES} TMAZ} A2j=A] &k 24 dizde #z4
9 ZlF(dermis)Zoll Ho] A=, BIF
(epidermis)el] ThEMETe} SATF mig 27t
537.8198,77119} 26531573712 wll§- =2 AlE]
g0l BEEUKFg, 33 4). T Gy
9] 79 BIE 5o Tl 2&F oz oA =3l
om, 50-200 my/kg AN TP AET] %
o] AA3] AA|=|TFig. 3). TEgh TAS] 7ol
& BIE Fojire Fkof o&F o o4 =glon,
100 ng/kg F%= oPdelA FefsiAl Al 237t A
tHFig, 4),

80

ERS (X10 ~4inch)

0 25 50 100 200
BTE concentration {(ma/kg)

Fig. 2. Effects of BTE on ear swelling responses (ERS)
following TMA challenge in the ears of BALB/c
mice. Mice were oraly administrated with or
without BTE of different doses (25—100 ng/kg) for
28 days. During the challenge period, mice were
externally applied with different doses of BTE to
dorsal skin one time per day 30 min before TMA
treatment, ERS were analyzed as described in
Materials and Methods. Each column represents
the mean + SD. from 5 mice, {005 and
" 50,01 versus control group treated with TMA
alone,
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No. of PMNLs (mm?)

0 0 2% 50 100 200
BTE concentration ( ma/ke)

TMA challenge

Fg. 3 Hfects of BTE on infitration of
polymorphonuclear leukocytes (PMNLs) following
TMA challenge in the ears of BALB/c mice. Mice
were orally administrated with or without BTE of
different doses (25-100 mg/kg) for 28 days.
Duing the challenge period, mice were
externally applied with different doses of BTE to
dorsal skin one time per day 30 min before TMA
treatment, 4 un thickness paraffin sections (ear
tissue) were stained with Wright Giemsa solution,
The number of PMNLS per unit area mi was
analyzed as described in Materials and Methods,
Each column represents the mean = SD. from
5 mice. 005 and 001 versus control
group treated with TMA alone.

3. 889| IgE, IgG1, IgG2a,iG2b AAl| O|xl=
BTEQ| x| St

TMA 313t 39| 3t g4 o3k IgE,
IgGl, IgG2a%} IgG2bXAtel| BTES] &5-S At
71 $feted A 5 A¥t o] BTEZ} Azl vhe-
29| 9 FAE AT F AN EH FAS dof
4C WPdEeM 23] S F AalEelsto]
BR& YL IgE, 1gGl, IgG2a%t IgG2b AAte]| v]A]
+ BTEY| 895 ELISAHOR ARSI,

22
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Fig. 4. Effects of BTE on infiliration of eosinophils (Eos)
following TMA challenge in the ears of BALB/c
mice. Mice were orally administrated with or
without BTE of different doses (25—100 mg/k) for
28 days. During the challenge period, mice were
externally applied with different doses of BTE to
dorsal skin one time per day 30 min before TMA
treatment, 4 m thickness paraffin sections (ear
tissue) were stained with Congo red solution, The
number of Eos per unit area mii was analyzed as
described in Materials and Methods. Each column
represents the mean + SD, from 5 mice. ©{0.05
and “p(0.01 versus oontrol group challenged
with TMA alone,

71 A3} Fig. 59} 2] TMACE AggA] e &
Aizre] 44 Igke Ao AtEA g vk
TMAZ}F A2d dzToME dA15] T71E90
ot Z2i TMASH BTEZF A2jd AF%=25 ng/ke)
oli= IgE ol ZHAEA] WA, 50 me/kg A 2]
HpC0.05)F 100-200 ng/kg HEH(p(0.01)olA=
#A3] A=,

TMAYE AL 3¢ AgHA] &2 v
ol Hla] IgGl, 1gG2as} 1gG2be] Aol Z71E2)
Ak, TMAS} BTEZ} A28 7% 25-100 ng/kg 23



oA o5 A Aakgel Hsprt Qo). 1E=
o] BTEQ00 mg/kg)®] 739-lvt IgGl, IgG2a%t
IgG2b 5 A Aibo] THAasl= o] QISITFig.
6-8). olgfet Avk= BTEZ} ¥ejA] 8 A2l IgE
of k2 GAo T ZoFE v, W75 A3
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N
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TMA 33} 3hgle] 7Ha) 3AE vpexo] B
ML) NOAYAkl HIX|E BTES] &%5& doli
7] $tste] B thAAHEGX107/n) S HF3la 341
Zo|| BTES 25-200 ug/nl®] FE2 2A17F B9t A
A2gt The 3 mg/mi 2] TMA-BSAE. A}=55}0] 244]
Zhjoste] 4SS Fsta A9 ofidS &
“gataict.

1 A3 Fig, 99} o] TMAS} BSAE 77} A
3 739 obF oFEo] AR e AR
HsHA NO<l Aatolls g3 FA EIARE
TMAS} BSA7} A4 =2 A=58 7¢- Valstar
579] Azle} 7ro] He ko] NOZH AAHEIH, 1
#} BTES #|2[8 749 =l gEHoz oA}
= &3} 99t} E3] 100-200 ng/kg®] FEorE=
I JAEHE AFYCKP(0.01). olefg A=
BTEZ} G5H7E2] NO2| Aiks oAk a3t

ke A A FI

5. =2 CIAMIE PGE, Aol 0lxt= BTEC| o4

k=ry

TMA 3}3t 39lo] 742 34E nhgo] 87
AAES] PGEAe] WA= BTES] &5 Yo}
17| 9Jato] B} iR Z(X107/nl)E HEs}L 34]
7F Fo| BTES 25200 ug/nl®] FE2 247 Et
A A2let TS 3 mg/nl 9] TMA-BSAZ 2}53}0] 24
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ARE wigete] Eds FHstal A€ PGEr
ELISAY] o 2 2743}t

1 A3 Fig. 109} o] TMAS} BSAS 27t A2
3 7% opdl obgo] A2|ER] e AUz
HISSSHA| PGE9] Aibolle 93-S A4 XA,
TMAS} BSAZF A% oFE= A= 39 B2 &
9] PGE27} AAt=Igiet. 22l BTES A28 734
= &Aoo At &t et 53
100-200 mg/kg®] FEelM= 1 AAEI} AAR
TP (0.05, P(0.01), o3+ Azl= BTEZ} 9=uj7}
EQl PGE9] ik dAlshs 2t Sitke A

A F

2500 A

2000 |
E 1500 -
g
5 1000 -
500
0 -
0 0 265 50 100 200
BTE conceniration {mg/kg)
TMA challenge
Fig. 5. Effects of BTE on IgE production following TMA

challenge in the ears of BALB/c mice. Mice
were orally administrated with or without BTE of
different doses (25-200 mg/kg) for 28 days.
During the experimental period, mice were
externally applied with different doses of BTE to
dorsal skin one time per day 30 min before TMA
treatment. Serum was collected at 4 weeks, IgE
production was analysed using an ELISA assay.
Each column represents the mean £ SD. from
5 mce. 0005 and 001 versus control
group challenged with TMA alone.
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1gG1 (pg/ml)

4000

3000 -

2000

1000

0 0 25 50 100 200
BTE concentration {mg/kg)

TMA challenge

Fig. 6. Hifects of BTE on IgG1 production following TMA

1000 H

1gG2a (pg/ml)

750

500

250

challenge in the ears of BALB/c mice. Mice were
orally administrated with or without BTE of
different doses (25200 mg/kg) for 28 days. In the
challenge period, mice were externally applied with
different doses of BTE one time per day 30 min
before TMA treatment. Serum was collected at 4
weeks. 1gG1 production was anadlysed using an
ELISA assay. Each column represents the mean +
SD. from 5 mice, 005 versus control group
challenged with TMA alone,

0 0 25 50 100 200
BTE concentration (mg/kg)

TMA challenge

Fig. 7. Effects of BTE on IgG2a production following TMA

24

challenge in the ears of BALB/c mice, Mice were
orally administrated with or without BTE of
different doses (25200 mg/kg) for 28 days.
During the challenge period, mice were externally
applied with different doses of BTE to dorsal skin

one time per day 30 min before TMA treatment,
Serum wes collected at 4 weeks, 19G2a production
was analysed using an HLISA assay. Each column
represents the mean £ SD, from 5 mice, 0,05
versus contral group challenged with TMA alore.,

2000 A
1500

1000

19G2b (pg/ml)

500

0 0 25 50 100 200
BTE concentration (mg/kg)

TMA challenge

Fig. 8. Effects of BTE on 1gG2b production following
TMA challenge in the ears of BALB/c mice. Mice
were orally administrated with or without BTE of
different doses (25-200 mg/kg) for 28 days.
During the challenge period, mice were
externally applied with different doses of BTE to
dorsal skin one time per day 30 min before TMA
treatment. Serum was collected at 4 weeks,
lgG2b production was analysed using an ELISA
assay. Each column represents the mean =+
SD. from 5 mice. 0,05 versus control group
challenged with TMA alone,

Nitrite (M)

0 TMA  BSA i} h 50 100 200
BT concentrafion (ma/kg)

TA-RSA conjugate (3 mg/ml)

Fig. 9. Hfects of BTE on NO producton by
BSA-conjugated TMA in peritonial macrophages
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Fig.

. Effects  of

isolated from TMA—treated mice, Mice were orally
administrated with or without BTE of different
doses (25-100 mg/kg) for 28 days. During the
challenge period, mice were externally applied
with different doses of BTE to dorsal skin one
time per day 30 min before TMA treatment,
Peritoneal macrophages (5% 10°/well plate) from
BALB/c mice were cultured and stimulated as
described in Materials and Methods. NO level
was measured in the culture mediaby the
method of Griess. Data are means = SD of
three independant experiments. o (0.01 versus
control group treated with BSA—conjugated TMA,

(1] TMA  HESA o 25 50 100 200
BTE concentration (ma/kg)

TMA-BSA conjugate (3 mg/ml)

BTE on PGE, production by
BSA-conjugated ™A in peritonial
macrophages isolated from TMA-treated mice,
Mice were orally administrated with or without
BTE of different doses (25-100 ng/kg) for 28
days. During the challenge period, mice were
externally applied with different doses of BTE to
dorsal skin one time per day 30 min before
TMA  treatment,  Peritoneal  macrophages
(5x10°/well plate) from BALB/c mice were
cultured and stimulated as  described in
Materidls and Methods, PGE, level was
measured in the culture media by ELIS ng/kg
assay, Data are means £ SD of three
independant  experiments, {001 versus
control group treated with BSA—conjugated
TMA
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Fig. 11. Effects of BTE on IL—4 production by ConA (2

IL-5 (pg/ml}

150

120

ug/ml) in spleen cells isolated from TMA-treated
mice. Mice were orally administrated with or
without BTE of different doses (25-100 mg/kg)
for 28 days. During the challenge period, mice
were externally applied with different doses of
BTE to dorsal skin one time per day 30 min
before  TMA treatment. Spleen cells were
isolated and cultured and stimulated as
described in Materials and Methods. IL—4 level
was measured in the culture media by ELISA
assay. Each column represents the mean +
SD. from 5 mice. %005 and ~ 0,01 versus
control group treated with ConA alone.
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Fig. 12. Effects of BTE on IL=5 production by ConA (2
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ug/ml) in spleen cells isolated from mice
challenged with TMA, Mice were orally
administrated with or without BTE of different
doses (25100 mg/kg) for 28 days. During the
challenge period, mice were externally applied
with different doses of BTE to dorsal skin one
time per day 30 min before TMA treatment,
Spleen cells were cultured and stimulated as
described in Materials and Methods. IL=5 level
was measured in the culture media by ELISA
assay. Each column represents the mean +
SD. from 5 mice. X005 and X001 versus
control group treated with ConA alone,

2500

IL-13 (pg/ml)

0 0 25 50 100 200

BTE concentration (pg/ml)
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Fig. 13. Effects of BTE on IL=13 production by ConA (2
ug/ml) in spleen cells isolated from mice
challenged with TMA, Mice were orally
administrated with or without BTE of different
doses (25-100 ng/kg) for 28 days, During the
challenge period, mice were externally applied
with different doses of BTE to dorsal skin one
time per day 30 min before TMA treatment,
Spleen cells were cultured and stimulated as
described in Materials and Methods, 1L-13 level
was measured by ELISA assay, Each column
represents the mean £ SD. from 5 mice.
"™005 and "p001 versus control group
treated with ConA alone.
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