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Effect of Bulhwangeumjeonggi-san on Cytokine Levels of Mouse
Th1/Th2 Cells and Anti-allergic Activity in Ovalbumin-sensitized Allergic
Inflammation Model

Kang-Min Lim, Hee Kang, Sung Min Park, Bum Sang Shim, Sung Hoon Kim,
Seung Hoon Choi, Kyoo Seok Ahn*

Department of Oriental Pathology, College of Oriental Medicine, Kyunghee University, Institute of Oriental Medicine, Kyunghee University

This study was to evaluate the effect of Bulhwangeumjeonggi-san (BS) on mouse Th1 and Th2 cells’ differentiation
and ovalbumin (OVA)-induced allergic inflammation. The proliferation of mouse CD4 T cells and the secretion of Th1/Th2
cytokines under the influence of BS extract were measured as well as the amount of B-hexosaminidase in RBL-2H3 cells
and the levels of TNF-a and IL-6 secretion in Raw264.7 cells. BALB/c mice were orally administered with BS extract and
simultaneously inoculated with OVA to induce allergic reaction and measure the level of total IgE, OVA-specific IgE and the
production of IFN- g, IL-4, IL-5 by the spleen cells. When mouse CD4 T cell were stimulated with anti-CD3 and anti-CD28
for 48 hours in various concentrations of BS extract, it increased proliferation of CD4 cells by 14% in 50 ug/me
concentration but it showed an inhibition in higher concentrations. CD4 T cells under Th1/Th2 polarizing conditions for 3
days with BS resulted in mild decrease of IFN- g in Th1 cells and mild increase of IL-4 in Th2 cell at 50 uxg/mé but the
levet of IL-4 decreased by 18% at 100 xg/mf. BS extract had a dose-dependent inhibitory effect on antigen-induced release
of B-hexosaminidase in RBL-2H3 cells. Treatment of BS exiract on LPS stimulated Raw 264.7 cells showed
dose-dependent decrease in TNF-a production. Oral administration of BS extract on OVA-induced allergic mice showed an
inhibitory effect on the levels of total serum IgE and OVA-specific IgE by 50% and 55%, respectively. Culture of spleen cells
with OVA fesulted in significant increase of IFN- g by 25% and significant decrease of IL-4 and IL-5 by 53%, and 38%,
respectively. The results show that BS does not strongly induce mouse T cells to transform into Th1 or Th2 but it has an
anti-allergic effect in vitro, and that it also corrects the unbalance between the reactions of Th cells in allergic diseases.
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&= T helper cell2 #HiFRREME THol FAE major
histocompatibility complex (MHC)S} HZAH 3 HESIOE
W g5t DEEmY, FHol ExNshs cytokineo] Ja) 18 T
helper cell (Thl cel)T} 28 T helper cell (Th2 cel)E BEFE &
Hl Interferon- g (IFN- g)7} ©20] ZX|SH Thl cell2 215k
Interleukin-4 (IL-4)7} To] YO Th2 cellE 233ICP. Thi
cello] HEEA HolAH FrlEls RPN} FFA 22
A7vEed Aglo] 2HIE, Th2 cello] HUH QR HOLAH o]
S Nzt BHIskE gERE SAE BTk SeEN &
Y27} Zslo] wilsh #rt.

Blojsol A Mo AEde ERS MR BA W I UHE
oA ZoME 4= k. (R - EEKEHR) O "ERLY, B
RSE, RERERS  (ERT - #ikEm) O "EREAN, MAET,
(ER - TERH) O L FNE, ERMET A TS AAE
), ERT R tigshs oA ulg) goid gle
2 sEkd HANE tiE Jigolzial & 4 Tk

U 27| Aol 0]|8EE Stz #t ATHIE U
v 2 =2 kEako] mast cell tHE Ca¥ RS XRHaH
ol histamine S21E AHEOEN TVET|Y S0l THHL
2 RSl BIs L, 4 SV IRERNmE FEE
Bl 29 B3} histamine EH1E A5l LEl27] &
I+ #EE tumor necrosis factor (TNF)-a, IL-6 & 2 E AA|
THI i, o] B2 mEmEnel A 183} Al 48 w2y
ol E3bh UTHL BAGKAL, OlACNT NEEER, WPRRE
o] o}ET AR GV e, YEE7) AkeS AR
= 371 vk HaEe Uk

THEEEHS (KEERAEEA) o N £58 A
02 FEE EBES, BB ILESE BEY LRILE, BHERE
EEHe £ EE S 5o VU BEOE QIS lnt, g, K
1ZacH?. AgEes o EYe uRy] o
o 4 SlopEER A8E 26K, 6l
Y2 o, s I FHETERHKC] IF PoWEE
2, Stbarium chloride % Bthistamine ZHg0] 1Om BN,
g, EEELEE Eo 998 i) vkl 2Usiith o
Y2 BEESHO] WILEREBE S8 ABRED S0t
HI7} 2% ESH IR0l AEiEE &k olEn pFRol FT
17} YTk BIsIECE PAEOE 48] S4E MHAIA
ERQ AR S B d|So] YHEY] Al F8&5H &8
1 QI SHsE O g gE =] ekl Welrt iRel gl ¥
ol AR7} Bold 2 dFoMe BiE, BRIEAY AMeT
FES HBs ATk

2 JIoAs FMEAFERES T MEo] st UIREH
sl E7] EHE Loldy] Yd riead viFdA Cb4 T
cellS Ba]5lo] 019F O F Thi cellilt Th2 cellZ2 B3IAAH 01&
RRG= 58S ZF6191, RBL2H3 cell} Raw 264.7 cells
0|88l BEE FAE NSO, olST] TIRLoA R

ok o 2

x
A, YA HEt o

=
STESH B F228 47 F9519 ovalbumin (OVA)L.E &
HE7] HES SUslNe i EH9 IgER} cytokine HEE &

el K93t 2AE Ao Basks Hio|th

=
1. AME
1) ok
Rias ERE(Bulhwangeumjeonggi-sanBS)Q]  FH A=

B giizol]l £319.0m(Table 1), 0| ot22 Zanst
gl B ohpEel obd|ollA FASIITE

Table 1. The Composition of Bulhwangeumjeonggi-san.

Herbal name Chinese name Amount
Atractylodis Rhizoma Bt 75 9
Magnoliae Cortex EX 3759
Citri Pericarpium [5-0:+4 3759
Pogostemonis Herba E2E 3759
Pinelliae Rhizoma 45 3759
Glycyrrhizae Radix HE 3759
Zingiberis Rhizoma Recens CHE 3759
Jujubae Fructus AE 3759
Total amount 3375 9

2) M=

A}2E QI EE Rat basophilic leukemia-2H3 (RBL-2H3)
cell linedt Raw264.7 macrophage cell lineo|m 3h= A Z 728
ol Al 2ok wTt
3) B2

M

e
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J8lo] AIER AEE PeiE 47 85

ol QEIAE(F)NAM + ar
At glo] SETIEA 1241 W
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4) WA L Al

Fetal bovine serum (FBS)3} OVA-grade V, recombinant

IL-2 (tIL-2), anti-dinitrophenol (DNP)-IgE, DNP-human serum
albumin (HSA), bovine serum albumin (BSA)& Sigma(U.S.A)
A T8I 0m antibiotic-antimycotictt RPMI 1640, DMEM
2 Invitrogen Life Technology(US.A)olA  TRIGITE
Magnetic cell sorting CD4 (L3T4) microbeads= Miltenyi Biotec
(US.AYIA  FASKA anti-CD3e  antibody, anti-CD28,
anti-mouse IL-4, anti-mouse IL-12, rIl-4, rIL-129} IL-4, IL-5,
IFN- g % total IgES] ELISA ZF0] AHZE OPT EIA set= BD
Pharmingen(US.A)ollA] FIEIB2M  Biotin NHS= Vector
Laboratoriesoll A T3
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AALTEREC] vIP4 Thl/Th2 4 B LHE71 g5 Qg 28 vIXlEe a3

vacuum evaporator(Eyela, Japan)Z ZIet =&¢F F  1000ml

round flaskol] 7 freezing dryer(Eyela, Japan)2 24A]17F E0t
SE 4Z6ld HaE BUE MAERY B FEE AEE

AFS SIS C yield: 5.46%).
2) HlEA 2 2Rl Fi]

Bl&ge PIeAERE HEsled 10%  FBS, 1%
antibiotic-antimycotico] 8F3E RPMI-16400 2 MAFIct
Micro slide glassZ B]&E ZA 270 FH 040 m nylon cell
strainerZ O M3IACE 1000 rpm, 1027} YAIRE] 8t & RBC
lysis bufferZ MEFE D}3IAC) 23] A42E] SF & BIAMA]
ZE trypan blue exclusion assayZ Edl YEES EQI3 & A
Z $£E FF05INk
3) CD4 T cello] 2¢)

HIAQUTFEE 1x107 cells/90 49 ETol 10 49 MACS
CD4 (L3T4) microbeadsE H715le] 1527} 4°Coll incubationd}
Atk YRR & HEAG AASKL LA 500 p02] iAol cell
pelletE resuspensiondt}. Positive selection column £ MACS
separator (Miltenyi Biotec, US.A)oll AQISH & MZRIMS
column QIO FE EFAIZICE column Qo] BAME CD4 T cellS
EPAE elutionsdle] BBt
9 BE U B4T 58

H| &S] CD4 T cellg mitogenQ & A= WIS w9 ZAls
g EF3P] 9dl CellTiter 9% TM non-radioactive cell
proliferation assay(Promega, U.S.A.)Q] protocolol] 515 4x105
cells/200 Q] =X F anti-CD3(10 pg/ml)7} coating®® 96-well
platecl] seedingd}Art. o710l anti-CD28(2 pg/m)E “1
co-stimulationd}iC}. RRSERH B REEL 0, 10, 50, 100,
2009 400 pg/mle] BEFE 48217} 37 C, 5% CO, incubatorol]
B8 & CellTiter 96R aqueous one solution reagentE& & 7}5}
ATk Raw264.7 cellQ] MEEHN AAE 9814 WA 10% FBS,
1% antibiotic-antimycotico] €3% DMEMO.Z sk & 2x10°
cells/100 9] SE 2 96-well plated]] seedingslod 2441712 Bl
kSt % BIYAS BOREYIT. AAS TE wlkle)= 50, 100,
200 400 pg/mld] ST 2 AMRSTERE 2 2EES Alsly
20A17+E HlQJSE Fol) BUSH reagentE H7ISIST). Formazan
product= microplate reader(Tecan, Austria}E ©]&35}] optical
density 490-650 nmollA] reading&I3ict.

5) In vitro Thl/Th2 polarization

Anti-CD3e(10 pg/me)7} coating® 12-well plateot] 1x10°
cells/ 2] SEEZ CD4 T cell2 seedingsll anti-CD28 2
rlL-2(5 ng/mf)E F7IBICY. Thl polarizing conditiongS TS
71 $1aiA = fIL-12(5 ng/me)9} anti-IL-4(10 pg/me)S ERAOH
Th2 polarizing conditiong QIgIAE  IL4(5 ng/mf)<}
anti-IL-12(10 pg/mb)E 715t £ 327} uieksiyTt

6) RBL-2H3 cell& 0]&3} B-hexosaminidase & &5

RBL-2H3 cell (5><105 cells/ ml)& 24-well plateol] seedingd}
% mouse monoclonal DNP-specific IgE (1 yg/ n)E Hrisiod 3
AZE ZESIFCE BAE 2ol I Tyrode buffer (135 mM

NaCl, 5 mM KCI, 1 mM MgCly, 2 mM CaCl, 5.6 mM glucose,
1 mg/ml BSA, 20 mM Hepes-NaOH: pH 7.2)Z 21 washing&}
Rt A0l DNP-HSA(1 wg/ml)E A 71SHL 37 CollAl 8t A7}
BIRFSIAE). A B-hexosaminidase BS E&817] AdIAl 1%
Triton X-1002E lysisSIArt. 454G AW EE] & & %6-well
plated)] & 0.05 ml3} citrate buffer(0.1 M, pH 4.5)0] =01 1
mM p-NAG(p-nitrophenyl-N-acetyl-B-D-glucosaminide) 0.05 ml
& 37 TollA] 1 AIZF 2FSAIZcE 22132 LAY 0.2 M glycine 0.2
mlg 715l 2SS HAISH £ microplate reader 405 nmoi] 4]
optical densityE Z&3ICt
7) Raw264.7 macrophage cellofA19] @& cytokine &4
ASUST BUET FESERES e dotdr) )
Raw 2647 macrophage cellg AFZSI9CE Raw 2647
macrophage cell& 10% FBS, 1% antibiotic-antimycotico] EH-¥l
DMEM2.Z uiF8t & 24-well plateo]l 2x10°S seeding3}iT}.
overnight incubationg} & mediumE ZOlE Sol| R#EEIER
B E FEES sLEE 7182 SAlo) lipopolysaccharide(1 ug
/ml)E FEIBIACE 1841310 At Foll AEMEG harvestsio]
-20 Coll BH3IACE
8) MASERHE € F&€ 87 5o H YHE0)Y sk g
TMEERM § 2EEE phosphate buffered saline (PBS)
ol 10 g/kgdl BLOE m}Q Aol7] 457} Qo] 4] WA 2
TFH SRt i dETFS 539 PBSE £l
Al{OH)32} PBSE SHOFE 412 S 01%9 OVAE U2 &
A8 AIZH0Y, 7Y, 14 2240l Ralslod Zaksiion &

G2 PBSE BZulo]l RS S feke s niAEt
BA4%0 15U & 7Y HERY AEF DIRA9l Hzl)
OVA %S 20 wa ZASIACE 28URlo] TIRAE nlF AT
F dFAslo] E9E AFst T SAAHT). RG] H
F2 2elet 20 Col BHBIACE A & nlAolA HIF
ZAE wWo] & AE RFAOF WEUCE

[e]

LHZ7NE FUSH ulRAY HIZRMEE 24-well plateoi]
5x10° cells/mlE seeding@t & OVA(1 mg/ml)St BHA 724]7} 3
7C, 5% CO; incubatorol BiU3IRICE. Cell harvestE & & A}

ot

10) ELISA &3

96-well plate®] 2} wello] capture antibodyZ 4°CojA]
overnight 2 coating8lirt.  OVA-specific [gEE  Qaiile
capture IgE antibody(2 ug/mé)E wellol] coating8IAL). 10% FBS7}
SR PBSE 20014/ well® B 11 1A]7} 420 & &) blocking5}3
T}. 33] washing&le] blocking bufferE 2¥138] #|A3} & standard
IgE, standard cytokine1} MME-& XMget 3]4510d 100 w BFES
o 247 2ol FUrk 53] washing® Z}219] biotinylated
detection antibodyE® 21 3} A7} 220] Foh A 73)
washingB} & horse reddish peroxidase-conjugated streaptavidin
< 100 ¥ BFESS 17 A0 E9ck Biotinylated OVAE
Biotin NHS®} OVAE E316l & B45l] AMZE & ALEsIdrt
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73] washing®. 3,3'-5,5-Tetramethybenzidine substrate reagent 100
WE T & 300] AUA]l IM HSOs 50 wE F7I6INH:
Microplate reader (Molecular Devices, US)Z 1iF&} 450-570 nmol| A1
optical densityE SE8IHTH
11) EARH

A A= BAROE FA15I8 0 SPSS 12.0& 018381
Student's t-test®} ANOVAE HZI3IAUC}

PERE

1. REESEFEH B ZEE0] CD4 T cell?) proliferationo] 2]X]
L odst

. OO

TESTERH B 7258 sTEE Y1 UL 4 T
cell€ anti-CD3 % anti-CD28E 48417} A=8 A3} 50 pg/mlol]
Al ONE EA G2 MEHCE 14%9] 57HEE HoFATHFg.
1). 200 pg/ml O|SHRE = M ZSAE AASl= Ago] 2 L
ERGET 400 pg/mlol AT 12%9 A EHE HoFo] vjuH
IBTAME AZEAE AAGkE R UERIA gteut

o
EARCSE R gt

Table 2. Proliferation of CD4 T cells stimulated with anti-CD3/CD28
in Medium Containing Various Concentrations of BS Extract Afier 48
Hours Incubation.

BS (ug/ml) Optical density(490-650)
Medium 0234 = 0015
0 0646 = 0.028
10 0669 = 0083
50 0,738 = 0043
100 0.703 + 0.080
200 0603 = 0.072
400 0571 + 0055

Data are expressed as mean + SD. of optical density(O.D.).

0.D.(490~650)

10 50 100 200 400
BS {pg/m)

Medium 0

Fig. 1. Proliferation of CD4 T cells in medium containing various
concentrations of BS extract after 48 hours incubation. Sorted CD4 T
cells were stimulated with anti-CD3e/anti-CD28 antibodies for 48h. Cell proliferation
was quantified by the ability to reduce the tetrazolum dye MTS. Data are
expressed as mean = SD. of optical density (O.0).

2. MESTESRE B £5E0] ni4 Thl/Th2 3 RIXl= &

U} CD4 T cellS Thl cellm} Th2 cellZ polarization
3UZL vkl e MBS IFN- g IL-4E ELISA ¥¥
o183l HFEIUCt Thl N2 2 FASERE & FE

(o oo

i

22 ATBE W [FN- g0 42 BRIt A7F Zadid 2t
EARCE RIGIKE BUTHTable 3). IefLt Th2 Al ZolAiE
IL4 310 50 pg/miofA= QR E71619 Lt 100 pg/mlofAd
18% AT ZHAE13rH(p=0.005).

Table 3. The Effect of BS on Cytokine Levels of Mouse Th1/Th2
Cells.

BS (ug/ml) IFN-g (ng/ml) IL-4 (pg/ mi)
0 46740 = 25.71 999305 + 379%
50 42011 £ 3444 10385.23 + 480.74
100 41292 + 2357 818396 *+ 531.3¢4*
0=0005 '

0 50 100
BS (ug/mt)

Fig. 2. The Effect of BS on IFN-g ievels in mouse Th1/Th2 cells.
CD4 T cells were stimulated in vitro under Th1/Th2 polarizing conditions for 3
days. BS was added at the beginning of culture.

250

200

150

100

IL—4 (pg/mt)

50

Normal Control BS

Fig. 3. The effect of BS on IL-4 levels in mouse Th1/Th2 cells. CD4
T cells were stimulated in vitro under Th1/Th2 polarizing conditions for 3 days. BS
was added at the beginning of culture. *P<0.05.

3. RS TERS B ZFE20] RBL2H3AZ 9] B-hexosaminidase

RBL2H3 HMZE IgEe} geg [rdld B
-hexosaminidaseZ FZ|A|7)i= HHSol td] RRLERH & &
£20] Al EHE LoIBUTE RAESERK B FEES
50 ug/miolA 21%, 100 pg/mio|A= 26%, 200 ug/mlollA{=
37%, 400 pg/miolAle 42%9 AAEE HAFAUCHFig. 4).

4. AALTER#H E F2E0) Raw 2647 macrophage cell®]
TNF-a &40 vli]E F&F

Raw 264.7 macrophage cello]l LPS&} NSRS B F&
28 SAlol Aelgt & 1811} ulekgt ol pro-inflammatory
cytokine¢! TNF-a9] gHd2tg ELISAE &3 A1, LPStts
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AMALERHO] 1122 Thl/Th2 5t B LB =27

]

T2 741852 + 301.96 pg/mloIR 2L} FEAGIERR &
E2Z=ES

Aelst e B YEHOE AAsIAED 100 pg/ml
ofl A1 5539.51 + 362.36 pg/mIQ.Z thET-oll Bldh 26% 245}
A0 200 pg/mlof A= 4301.07 + 54354 pg/mlOE 43% LA
BT 400 pg/miol Al 2422.06 + 120.78 pg/mISZ 68% L4
sigiom 2% Fo4o] JQriTable 4, Fig. 5).
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Fig. 4. Inhibitory effect of BS on antigen-induced release of B
-hexosaminidase in RBL-2H3 cells. Cells were pre-incubated with
DNP-specific IgE for 3 h followed by change of medium and incubation for 1 h
with DNP-HSA plus BS extract. Standard deviations are too small to represent. =
P<0.05.

Table 4. The Effects of BS on TNF-a in Raw 264.7 Cells

BS (ug/ml) TNF-a (pg/ml)
Media 286.82
0 741852 + 30196
100 553951 + 362.36%
200 430107 £ 54354°
400 242206 + 120.78"
* 1 PO05
9000
8000
7000
< 6000
' 5000
[~}
~ 4000
-}
1 3000
2 2000
[
1000 }--
0
Media ] 100 200 400
BS (xa/ul)

Fig. 5. The effects of BS on TNF-a in Raw 264.7 cells. Cells were
treated with LPS (1 wg/ml) plus BS extract for 18 h. Data are expressed as mean
+ 8D, * : X005

5 "L ERM & FEE 475NV OVAR dHEVIE /L
8} ot A9 total IgEQL OVA-specific IgEo] n|X|E @5k
Total IgE®} OVA-specific IgF= AESTERH B £22S
1.0 g/kg) RO T 457} 1€ yPA| A ELISA 23S 0] 85k
SEBIACE R IEFYol Al HY ATRE F 0RAE 4F
Aol d2 BHRH B FEES 47 Fod nexrg

1 85 88 280 nlAlE 53

total IgE= TRl BIg) FASHA ZAsIHch Total IgES] &
2 HHS 40 F45led ZFS W FATS 80438 =
80.76 ng/mIoIY I thETFS 5433.08 + 2054.14 ng/mlo|Aor
FELERH B FEEES T8 22 270231 £ 67458 ng/ml
2 Ok 50% Z+A513rH(Table 5, Fig. 6). OVA-specific IgE= O.D.
ol HARE2 0059 + 00082 A& HEFA 4oL} tiE

2 0650 £ 01871 FALERE B F2E FHT2 02% +
0.0548 55% 451tk Table 6, Fig. 7).

Table 5. The Effect of In Vivo Administration of BS on Serum IgE
Levels.

OVA BS (1 g/kg) Total 'gE {ng/m)
- - 804.38+80.76
+ - 543308+2054.14
+ + 2702.31+674.58*
PP(0.005

Table 6. The Effect of In Vivo Administration of BS on Serum
OVA-specific IgE Levels.

QVA BS (1 g/kg) OVA-lgE (0.D))
- - 0.060+0.008
+ - 0.650£0.187
+ + 0.294+0.064"

“P(005
6000
5000
4000

I
B 3000
i 2000
" 1000

Normal Control BS

Fig. 6. The effect of BS on serum IgE levels in mice. Al mice were
intraperitoneally immunized with OVA on days 0, 7, 14, and subsequently
inoculated intranasally with OVA from days 21 to 28. The mice were orally
administered with BS extract(1.0 g/kg) or PBS (normat and control group) three
times per week for 4 weeks and serum was obtained on day 28. The levels of total
IgE are calculated by reference to standard curves of purified mouse IgE. Each
value represents the mean £S.0. of 5 animals. *P<0.005.

OvA~IgE {0.D.)

Control BS

Normal

Fig. 7. The effect of BS on serum OVA-IgE levels. The methods are
described in Fig. 4. The data are expressed as the mean + S.D. optical density
at 450-570 nm. *P{0.05.
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6. MASIERH & FE8 475071 OVAR YH=VIE &
g Bpe28] IPN- g Flo] w[il= g

OVAE 1AM mlAE AARIY & G2 BN ZE 724
It OVAE AHHslod 1 45HE ELISAE FFokirt a4
DIQAERE] A H]AAM T 9] IFN- g= 1553.94 + 311.76 pg/ml
o EL AL 529574 + 826.22 pg/mI On RBEER
BB ZEE HIES 6698.62 + 133944 pg/mlE OF 25% &7}
SIE oL EAECE S95IA 2EATHp=0.053)(Table 7, Fig. 8).

o
a

Table 7. The Effect of In Vivo BS Administration
Production in Spleen Cell Culture.

QVA BS (1 g/kg)

on IFN-g

IFN- g (pg/ml)

155394 + 311.76
5295.74 + 826.22
0698.62 + 133844

8000

£000

IFN-y {(pg/mi)

3000
2000 |-
1000 B

B3

Normal Control

Fig. 8. The effect of BS on IFN-g production in spleen cell cufture.
All mice were intraperitoneally immunized with OVA on days 0, 7, 14, and
subsequently inoculated intranasally with OVA from days 21 to 28. The mice were
orally administered with BS(1g/kg) or PBS (normal and control group) three times
per week from days O to 27. Spleen cells were obtained from day 28 and cultured
in the presence of OVA. The levels of IFN-g are calculated by reference to
standard curves of recombinant mouse standard IFN-g. Each value represents the
mean+SD. of 5 animals.

7. MREERE B FE2E 7507 OVAR S ZV1E RE
gt A9 14, IL-5 BHlof RjAlE G

OVAZ ZZMg nRAE AT & 2 HIZMEE 724]
7t OVAR A1=sled 11 459 S ELISAR EE06INrt d
TRAZEE] P v EY IL-43= 3.98 + 3.34 pg/mlo|1RS.
o DIZEY S 16344 + 5689 pg/mio|AOm] FAGERM
2 222 DT 7787 + 14.22 pg/ml BX SAXNUA Lo
B4 (Table 8, Fig. 9). IL-59] A2 3.27 + 1.076 pg/mlo|%} O™
NETO ZL 946.81 + 194.22 pg/mlo|QR O RS FRE =
ZEE M2 58759 + 16079 pg/mlE GG A4sInct
(Table 9, Fig. 10).

Table 8. The Effect of BS Administration on IL-4 Production in
Spleen Cell Culture.

OVA BS (1 g/kg) IL-4 (pg/ml)
- - 398 + 334
+ 16344 + 5689
+ + 1187 = 14207
(0006

Table 9. The Effect of BS
Spleen Cell Culture.

Administration on IL-5 Production in

QVA BS (1 g/kg) IL-5 (pg/ml)
- - 327 107
+ 84681 + 19422
+ + 587.59 + 16079
= 0005
250
200 -
3
5 150
]
¥ 100
=
50
0
Normal Control BS

Fig. 9. The effect of BS administration on IL-4 production in spleen
cell culture. The methods are described in the legend to Fig. 6. Each value
represents the mean =S.D. of 5 animals. ™ P(0.005.
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Fig. 10. The effect of BS administration on IL-5 production in spleen

cell culture. The methods are described in the legend to Fig. 6. Each value
represents the mean £ SD. of 5 animals, ™ P<0.005.
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