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Effects of Seokgokamibokhapbang(SGBHB) on anti-CD40-and
recombinant IL-4-induced cytokine production and immunoglobulin E and

histanine release in highly purified mouse B cells
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**+% Dept. of Pathology, Collage of Oriental Medicine, Daejeon Univ.
* Dept. of Anatomy, Collage of Oriental Medicine, Daejeon Univ.
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In the present study, we examined anti-allergic effect of SGBHB in cultured B cells. B cells
were prepared from isolated murine splenocytes and activated by co-treatment of anti-CD40
monoclonal antibody and recombinant IL-4 allergens. Anti-allergic effects of SGBHB in activated
B cells were determined by measuring B cell surface activated molecules (CD23+ and CDlla+),
and expression levels of IL-1B, IL-6, IL-10, TNF-a, IgEk, and HRF. The major findings are
summarized as follows. 1. SGBHB treatment did not produce significant cytotoxic effects on mouse
lung fibroblast cells. 2. SGBHB produced significant inhibitory effect on the expression of B cell
surface activated molecules (CD23+ and CDlla) in activated B cells. 3. SGBHB treatment
significantly inhibited expression levels of IL-1B, IL-6, and TNF-a mRNAs in activated B cells.
IL-6 protein levels were significantly decreased by 100 ug/m¢ of SGBHB treatment, and TNF-a
protein levels were decreased compared to the control group, but statistically insignificant. 4.
SGBHB treatment significantly increased IL-10 at both mRNA and protein levels in activated B
cells. 5. SGBHB treatment significantly inhibited levels of IgE production. Thus, the present data
suggest that SGBHB has an anti-allergic effect on activated B cells by controlling immune
responses, and further implicates the possibility on clinical application as a therapeutic agent.
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Diethyl pyrocarbonate(DEPC), chloroform,
RPMI-1640  ul<kol  isopropanol, ethidium
bromide(EtBr), Dulbecco’s phosphate buffered
saline(D-PBS), magnesium  chloride(MgCi2),

DMEM, collagenase A, DNase type I, 3+ &
ol trichloroacetic acide= SigmarHU.S.A) A&
€, antibiotics, trypsin- 0.2% EDTAY GibcoA}
(US.A) A EE, rabbit complement lyophilised:

Serotec’HU.K) A|%&, antibody Avidin-HRP
conjugated+= BiosourceAHU.S.A) AFL, Taq
polymerase<} deoxynucleotide triphosphate

(dNTP)+= TaKaRaA}Japan) #AE&, SdAlEA

(moloney Murine Leukemia Virus Reverse
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Transciptase ; M-MLV RT)$ RNase inhibitors
PromegaAt(Madison, U.S.A) #}#¥-&, RNAzolB&
Tel-TestAHU.S.A)  AEL,  -elo}d H(fetal
bovine serum, FBS)2 HycloneAHLogan, U.S.A)
AES, FHAE d3 EMo] A9 phycoerythrin
(PE)-anti-rat
isothiocyanate
anti—-CDA40,

(Torreyana,

conjugate Ig, fluorescein
(FITC)-anti-CD23,
anti-B220-FITC+
US.A) AES, 3H-
Sephadex G-102  Amersham  Pharmacia’t
(Bucking-Hamshire, UK) #|%# &, rmIL-4+= R&D
AL AFE AHEstEl o, ZleE dnE Ajeke
Al kS AFE-3E Tt
2 Aol
evaporator(Biichi
dryer(EYELA

microscope(Nikon,

anti-IgE,
PharmingenA}t
thymidine,

E
= R

AHgd 7171&
B-480, Switzerland),
FDU-540,
Japan),

Rotary
Freeze
bright

inverted

Japan),

microscope(Nikon, Japan), flow cytometry(Becton
Dickinson, U.S.A), spectrophotometer(Shimazue,
ELISA LEADER
U.S.A), CO2 incubator{(Napco, Germany), imager
I photo-

centrikon(Sigma,

Japan), (Molecular devices,

system(Bioneer, Korea),
U.S.A),
Primus 96 thermocycler system(MWG,
Germany), ice-maker (Vision, Korea), Sephadex
G-10 column(Amersham Pharmacia, US.A) %
homogenizer(OMNI, US.A) 59 #E& 21434
o

bio-freezer(Sanyo,
Japan),

2. Hik
1) ¥ 8
a9 (Fagopyrum esculentum Moench) 17 g, %

Z(Oleum Terebinthinae) 22.5g,
Fibrosum) 15 g, g (Bamboo salt) 25 g& =
1,200 CCol ¥ <kgt Eo| §lojd wizpx o
%, 9719 A mA drj2F 27 LE Fo EF
k3, ol& oAHAZ e F At FTHAA
(Rotary evaporator, Biichi B-480, Switzerland)2
%34, 5" AN8E T2 UZx7|(Freeze
dryer, EYELA FDU-540, Japan)Z o]&3dte] &4
Ax¥ SGBHB(172 g)& o] Y&H(-84T) &

A 31 (Gypsum

SHA ARE v 45 Agad.

2) #ify B5#&
(1) A7 <) lung fibroblast A X Hg 2 ujok?

el AAF lung fibroblast cells(mLFCs)&=
Balb/C ##e #H =A& a7t D-PBSE 33
AR F AL 7oz Hdsto]  conical

tube(15 mé)o] ¥ o] 1,400rpmolA 5&37F dAEE
stg ot Tubeol DMEM{containing collagenase
A mg/ml, BM, USA)¢ DNase type I1(0.15 mg/
m¢, Sigma, USA), antibiotics (penicillin 10° U/m¢,
streptomycin 10 mg/mf, amphotericin B 25 pg/
m)}E il 37C9 COp wld7iolA 2412 F¢F
ujekat gl 05 % trypsin-02 % EDTAE #H7}
& F 30 23 AS widsta, uig £ oAagF
AYXNAF(PBS)E oF 23] 1,500 rpmoll A YA FE-
218 & DMEM-10 % FBSo| 1Y < wjyst
9. 1Y F 05 % trypsin-02 % EDTAZ
mLFCsE &8s DMEM-5% FBS ujokoiol
10cells/mt 552 230} 96 well plateo] 253t
At

(2) A7 B-cells 3 2w

Balb/C 43¢ H3& 78, vAHAETE A3
% 2,000 rpmol A 583 94 sl AXE 3
Fatdth A7) HEFEHEY 2 mE 91 37C
g e 58 A F olE Al 10 me
D-PBSE #7tshe] 2000 rpmol Al 583 Y4
g3tuet. ®Bd vFAEd J1J10, GK1.5.3,
M1/70 w1F 35N me/10°cells)S A @ F &
ol A 3083t v A HtH(Table 1). ¥-& ¥ 23]
D-PBSE $A83 7] rabbit complement
lyophilised (Serotec., UK) 05 mE s % 3
7C &L FxoA 122 <t wdstdct wet
% A 53 complete mediumoE FAE L
Sephadex G-10 column(Amersham Pharmacia,
USA)o E3AlA B-cellsE 22389t B-cells
&g ZA437 Astd a-B220-FITCE ©] 83
o FAEEFEA7Z B AHFig. 1.
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Table 1. Monoclonal antibody used for
immunofluorescence staining
Immune cell types Markers Monodional
antibody
T cells Thy1.2 J1J10
helper T cells Thyl.2 GK1.53
Macrophages CD4 M1/70
E S 17
81 8226 . 083%

% I A%

Refative Uell Namber

n

Flunrescence Infensity -PE (BI28 )

Fig. 1. Purity of B-cells isolated in Balb/C
spleen cells.

The splenic cells obtained from Balb/C mice
were dissociated by RBC lysis solution. a-thyl.2
(J1J10, GK1.5.3, M1/70) complement was added
and then B-cells were collected by sephadex
G10 column.

3) M wE

AEEAN 2L MCB assayd'¥e ¥z w33}
o Agd ALL3ldvt. mLFCsE 37T, 5% CO:»
Hik7loll A 1A12F widst ¥ SGBHBE 2+ 200
pe/mé, 100 pg/me, 50 pg/ml, 10 pg/mb, 1 pg/mé 5
=2 34ste 4842 B¢ Ao WY F
B Fo vtdSs vy AAAFEA(PBS)LE
23 A, 4 wellol 50%  TCA
(trichloroacetic acid)® 50 ulE 78t 1A1ZF %<
4T A3k o) ¥ FHRF-ZE 53 AEE o
S well plateg 7] FolA Ax& A A7)
MCB(04 %/1 % acetic acid) &% 100 ul/well
2 7tstm A2odAM 3087 dMs agln
0.1% acetic acid 8422 °F 4~53 AHF o}
7] FolA AZE31 10 mM Tris BaseZ 100

w/well2  E3WA| At o] plateE Al plate
shaker(Lab-Line, U.S.A)olA 35 speed® 5%3
shaking & ELISA READER (Molecular devices,
U.S.A) 540mot X F3 =& ZAH A

4) B3 B Ml WA o0

A7 B AZE 24 well plated] 2x10° ) E/well
2 EF331  anti-CD40 mAbGBO0 ng/ml)=
rmIL-4(500 U/me), 2231 100 pg/me, 10 pg/ml &
%9 SGBHBE 7tste} 68A12F Wi &, ol & <
AEEAYANAE % FEioldE A, 01 % NaNa)2
2 23 FA8lY 4TCoA B FF NS AHA
stgth. Zzte ATFE 2 x 10° MEZ 249
% phycoerythrin  (PE)-anti-mouse  B220,
PE-anti-CD11a, FITC-anti-mouse CD19, 221
fluorescein isothiocyanate
(FITC)-anti-CD23-FITC 5& 41 3087 ¥
oA wESAZT w8 ¥ 33 ol PBSE #4

<3

% F flow cytometer® CD23"/ B220°, 2|2
CD11a’/CD19'el #d& EA3t. ¥4 Z2a

WL CellQuest EZ273  (Becton Dikinson,
USA)e. & CD23/B220°, CDlla’ /CD19'¢9] Hl-&
(gated, %)< &4

5) IL-6, IL-10, TNF-a 2 IgE 4p&E HE

AF B-cell& £8 3l 96 well plated] 2} well
of 2x10° H¥H BEstm, o7l 100 pg/me, 10
pe/mt EX9 SGBHBE Hd H, 1A% F
anti-CD40 mAb (500 ng/mé) =}
rmlIL-4(recombinant mouse interleukin-4, 500U/
n¢, Pharmingen, U.S.A)S ZtZ} 1093 4871 &
gt A vigstsdch

dA dEzFLEE rmll-10
mouse interleukin-10, 50 ng/mé, Endogen)& A}-&
ek Mg 5 F AA igAS 2,000 rpmol
A &7 dARYsn A4S NE 348 ELISA
of ALg3tgict

1IL-6, IL-10, TNF-aol o sk
ELISA(Enzyme-linked immuno-sorbent assay)<
48N 7 Fo, IgE EHlFE 104 W £ FAs)
Aok 4 FAE coating $¢F £ 4o

(recombinant
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ZEW Ed ulAe &% 5

microwell®ll coating3l 4T 4 overnight3 %
Zt well& 33] washing &% £doF A3
B-cells #l % AO%“‘IE 100 ue¥ %3}‘31‘4 ol &
Al 1A1ZF SoF AL wxs £ 23] NH ¢
Z fd902 AHFHFT L antibody Avidin-HRP
conjugated 100 g & AHsta 1A 24 @
g F oAl AFHEAT. 4714 TMB 7]Z‘£
100 ¥ BF3la gadA 308 $xg¢ F 50
w09 stop €98 Aajstx ELISA leader 450 nm
AN FFEE ZHsHL

6) Mol

gyt AFgezRHeE L& HAH{+E  mean
tstandard error of mean (SEM)E 7 E3l9 1,
foAd AZL Student’'s t-test B4 HH L o] &
3l A s

M. ESRE
1. mLFCsoll & #ffisik
AF e HAXE HEsid wdd T HNEEA

& 5A% A9, dETAEAEES 100%)0 ¥
3 SGBHB 200 pg/mf 5% FoZL 8544512
el 100 pg/mé, 50 pg/me, 10 pg/mé 2 1 pg/
m ¥ FAFAdME 4zt 913146, 95.7+56,
9541743 976165 %2 YEl} mLFCsolA & A
X =Ao] Yel}A goktH(Table 2, Fig. 2).

Table 2. Cytotoxic Effect of SGBHB Extract on
Mouse Lung Fibroblast Cells (mLFCs)

% of Control Data

Drug Dose

(gl mLFCs
Control 0 100 + 5.7
1 976 + 65
10 954 + 74
SGBHB 50 957 = 56
100 913 + 46

200 854 * 51

3

8

FF\H\.;\;

£ » o]
o o o
A A A

Cytotoxicity of Control data(%)
N
o
I

“Control— 1~ 16— 50— 100 — 200~
SGBHB extract (ug/ml)

‘o

Fig. 2. Cytotoxicity effects of SGBHB on
mouse lung fibroblast cells (mLFCs).
mLFCs

were pretreated with  various
concentrations of SGBHB. The data (%
cytotoxicity of SGBH-treated cells to
non-treated control cells) in the Figure are

expressed as the mean * SEM. Comparisons
between SGBHB-treated and untreated control
groups were analyzed using Student’s paired

test (*p < 0.05).

. AF B Mffaol A CD23+/B220+ #Hf| v X
= w%

AF 2l A B AEE F&sle anti-CD40
¥ rIL-42 #Zsx, SGBHBE @sle 68417
kst & B AE W EA2 CD23(FCeRD2
4y oA ZHE FAX BYZ 2X3 A
FAE% B M¥e CD23+/B220+ A¥ 2gL
119 %2 velyd sy, anti-CD40% rIL-42 #1338
gzFe AT LS 204 %E JEyon,
anti-CD40%} rIL-42 #3331 SGBHB 100 pg/
me, 10 pg/md3 Al ST HETo AE 2de
242} 143 %<9 198 %2 YEhy 2 Fo| v ety
ZHA 8t oHFig. 3).
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Anti-mouse (B3
10° 10' 107 10° 10*

10¢ 10°

10° 1.5‘
Anti-mouse B220
Fig. 3. Inhibitory effects of SGBHB
extract on CD23+/B220+ expression in

murine splenic B cells.

Mouse B cells prepared from healthy Balb/C
treated with both anti-CD40
monoclonal antibody and recombinant IL-4 (500
U/mD in the presence of SGBHB (C: 100 pg/mé,
D: 10 pg/mf) or the absence of SGBHB (B).
Untreated B cells (A) were used as a control.

mice were

Cells were incubated for 68 hr, harvested, and
assayed for CD23+/B220+ expression by flow
cytometry.

3. A7 B ffgol A CD11a+/CD19+ EEgfol v
e B

Ao njger B AXE Hl3le] anti-CD40
3} rIL-42 #3383 SGBHBE A 2jsle] 68412k
Wikt ¥ B HAE EWHEXC CDlla (B cells
activation marker)®] & A EHAE FAXE £
q712 FA3% 47, FAHEF B O AEY
CD11a+/CD19+¢] AxX =L 18 %ol
anti-CD407} rIL-42 A3 =9 AxX 24
2 125 %oled, anti-CD40# (IL-42 =53}
2 SGBHB 100 pg/mf, 10 pg/m¢3t EA] wjekst 4
del Ax 28-S 747 81 %9 108 %= e
v djz el vlste A ThFig. 4).

2 2
o A 1.8 % L Y 12.5 %
2] 2]
® ®
v‘} :"!?‘,
2 it e
=) 7 = =
A 107107 10F 0 |
o
=l o 7.6 % - 10.4 %
=] R . =1 D
il =)
2 o1 [ o) bl
| e - =4 e
2| s ol = '

107 10" 10% 10° 10 10° 107 10F 10° 10*

\nti-mouse € D1la

Fig. 4. Inhibitory effects
extract on CDl1a+/CD19+
murine splenic B cells.

Mouse B cells prepared from healthy Balb/C
treated with both anti~CD40
monoclonal antibody and recombinant IL-4 (500

of SGBHB

expression in

mice were
U/ml) in the absence (B) or the presence of
SGBHB (C: 100 gg/m¢, D: 10 ug/mé). Untreated
B cells (A) were used as a control. Cells were
incubated for 68 hr, harvested, and assayed for
CDl11a+/CD19+ expression by flow cytometry.

4. A7 B oA RolE7IQl EET EEA
X HE

1) IL-1B mRNA #Ax}t L@ v X g

T3 (media) B AX9 IL-1B mRNA #AxA}
@42 Ht el 452 vieEld Wb anti-CD40
mAb$} rIL-4Z ¥A) #AE3 dEzee Ht #2
9o 2 ‘elgon, SGBHB 100, 10 233 1 ug/
n FE AT 47 55 66, 647 YVER} iR
ol vlste] A3 oHTFig. 5).

3 4 5
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Fig. 5. of SGBHB
extract on IL-1B mRNA expression in

Inhibitory effects
murine splenic B cells.

Splenic B cells prepared from healthy Balb/C

treated with both anti-CD40
antibody (mAb; 500 ng/ml) and
recombinant IL-4 (rIL-4; 500 U/ml) in the
presence of SGBHB or the absence of SGBHB.
Cells were incubated for 6 hr, harvested, and
used for RNA preparation for RT-PCR.
Amplified IL-18 PCR products were analyzed
on 1.2% agarose gel. Lane 1: Untreated control,
Lane 2: mAB + rIL-4, Lane 3: mAB + rlL-4 +
100 pg/m¢ SGBHB, Lane 4: mAB + rIL-4 + 10
pg/m¢ SGBHB, Lane 5: mAB + rIL-4 + 1 pg/ml
SGBHB. B-actin RT-PCR was used as an
internal loading control.

mice were

monoclonal

2) IL-6 mRNA f3dA 28 v X& 43

T3 2(media) B M¥S IL-6 mRNA #x
2y Ht gtel B2 Jehd ¥HE) anti-CD40
mAb%} rIL-42 FA A= iz Hr g2
682 YElsren], SGBHB 100, 10 &1 1 wg/ml
5 AT IL-1B §3da wdo] 7}z 30, 42,
5322 JEY T oEHoz gz vy
#4319 HFig. 6).

[>-actin

Fig. 6. of SGBHB

extract on IL-6 mRNA expression in murine

Inhibitory effects

splenic B cells.
Splenic B cells prepared from healthy Balb/C
treated with both anti-CD40

mice were

antibody (mAb; 500 ng/ml) and
recombinant IL-4 (fIL-4; 500 U/ml) in the
presence of SGBHB or the absence of SGBHB.
Cells were incubated for 6 hr, harvested, and
used for RT-PCR. Amplified IL-6 PCR products
were analyzed on 12% agarose gel. Lane 1:
Untreated control, Lane 2: mAB + rIL-4, Lane
3: mAB + r1IL-4 + 100 pg/m¢ SGBHB, Lane 4:
mAB + rIL-4 + 10 pg/m{ SGBHB, Lane 5: mAB
+ rlL-4 + 1 pg/md SGBHB. B-actin RT-PCR
was used as an internal loading control.

monoclonal

3) IL-10 mRNA #H A @@ nx= 43¢

22 (media) B X9 IL-10 mRNA #&Ax}
w4de Ht gel 252 YEd ¥, anti-CD40
mAbs} rIL-42 FA ASFH dxz$e Ht 2
572 veEldew, SGBHB 100, 10 28|12 1 ug/mé
T A@Ze IL-10 $-4x #do] 7} 85, 62,
6602 dETol Hste F718 A H(Fig. 7).

1 2 3 4 5
+ + + 4+ L4 plusanti-CT40

IL-10 <« 258

B-actin

4—543bp

Fig. 7.
extract

of SGBHB
on IL-10 mRNA expression in

effects

Inhibitory

murine splenic B cells.
Splenic B cells prepared from healthy Balb/C

mice were treated with both anti-CD40
monoclonal antibody (mAb; 500 ng/ml) and
recombinant IL-4 (IL-4; 500 U/ml) in the

presence of SGBHB or the absence of SGBHB.
Cells were incubated for 6 hr, harvested, and
RT-PCR.
Amplified IL-10 PCR products were analyzed on

used for RNA preparation for
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1.2% agarose gel. Lane 1: Untreated control,
Lane 2: mAB + rIL-4, Lane 3: mAB + rIL-4 +
100 ge/m¢ SGBHB, Lane 4: mAB + rIL-4 + 10
we/m¢ SGBHB, Lane 5 mAB + rIL-4 + 1 pg/ml
SGBHB. B-actin RT-PCR was used as an

internal loading control.

4) TNF-a mRNA #3x} 28] wx&= J

2 2l(media) B Al%£2] TNF-a mRNA # A
WEe Ht gol 1528 uehd whE anti-CD40
mAb®} rIL-48 FA] A3 dzTe] Ht @&
1952 JEelgen SGBHB 100, 10 233 1 pg/
m F5E APFS TNF-a §3x 2do) z#z
164, 170, 1872 ey gizo] w3ty sx 9
EH o2 7+2 8% tHFig. 8).

1 2 3 4 5

+ o+ o+

+ rlL-4 plus anti-CD40

4— 258bp

B-acti <— 548bp

Fig. 8. of SGBHB
extract on TNF-a mRNA expression in

effects

Inhibitory

murine splenic B cells.
Splenic B cells prepared from healthy Balb/C

mice were treated with both anti-CD40
monoclonal antibody (mAb; 500 ng/ml) and
recombinant IL-4 (IL-4; 500 U/ml) in the

presence of SGBHB or the absence of SGBHB.
Cells were incubated for 6 hr, harvested, and
RT-PCR.
Amplified TNF-a PCR products were analyzed

used for RNA preparation for
on 1.29% agarose gel. Lane 1: Untreated control,
Lane 2: mAB + rIL-4, Lane 3: mAB + rIL-4 +
100 pg/mé SGBHB, Lane 4: mAB + rIL-4 + 10
rg/m¢ SGBHB, Lane 5 mAB + rIL-4 + 1 pg/ml
SGBHB. PB-actin RT-PCR was used as an

internal loading control.

Table 3. Inhibitory Effect of SGBHB on
Cytokines Expression in Murine Splenic B Cells

Cytokines mRNA expression
(HY

IL-10 TNF-a

a-CD40 riL-4 SGBHB

{ug/mt)

L-18 IL-6

RPMI1640
-media
+ + 0 % 68 57 195
+ + 100 55 30 85 164
+ + 10 66 42 62 170
+ + 1 64 53 66 187

Splenic B cells prepared from healthy Balb/C

0 45 »H 2 152

mice were treated with both anti~-CD40
monoclonal antibody (mAb; 500 ng/ml) and
recombinant IL-4 (rIL-4; 500 U/ml) in the

presence or absence of SGBHB. Cells were
incubated for 6 hr, harvested, and used for RNA
preparation for RT-PCR. Amplified RT-PCR
products of IL-1B, IL-6, IL-10 and TNF-a
were analyzed on 1.2% agarose gel. The DNA
band intensity (in Ht values) was obtained by
1D-density program.

5. IL-6 £pE] vxe ¥E

B-cells et 23 F AA wjgd-g 2,000 rpm
A 5%+ 9N R e F
ELISAd Al£3l9ct. A¥++E B AXo FHE
3  RPMIIG40 SAN=ETE, L4 HEF,
anti-CD40 2, anti-CD403%} rIL-4 ¥ & A
3 )22, anti-CD40, rIL-4 ¥ rIL-10 ¥ & A&
3 FAANEE, anti-CD40, rIL-4 2 SGBHB(100
pe/ml)E WE AT YL oR o] YT
& 2A3% A7 ztzt 760 + 140, 3701 + 298,
2104 = 365, 1985 + 743, 278.1 + 554, 3422 +
46.4 pg/mt = Ve THTable 4, Fig. 9).

A= ol L.
RS RS

- 138 -



A7 B3] Anti-CD40% 1IL-42 G589 472 B AXoA Mo|E7H A4 & B2 2 B Eol wx= g3 9

Table 4. Effect of SGBHB Extract on IL-6

Production in Murine Splenic B-Cells

) SGBHB  IL-6 production
L -
anti-CD40 -4 rL-10 (ug/ml) (pg/me)
RPMI1640-media 0 76.0 + 140
+ + - 0 3701 £ 298
+ + + 0 2104 + 365+
+ + - 100 198.5 + 743
+ + - 10 2781 £ 554
+ + - 1 3422 + 464
400 1
%04
Em- -k *
o
i
g
B 1504
&
< 1001
2 g
o4
—— MnliaContrd—dli- 10— SGBHB SGEHB
{100 i) i g feel)
aCDA0mid - + + + + +
dAL4 - * + + + +

Fig. 9. Effect of SGBHB extract on IL-6
production in murine splenic B cells.

Splenic B cells prepared from healthy Balb/c
mice were treated with anti-CD40 monoclonal
antibody (mAb; 500 ng/ml) and recombinant
IL-4 (GIL-4; 500 U/ml)
absence of SGBHB (100, 10, 1 pug/m¢) or
anti-CD40  monoclonal antibody (mAb; 500
ng/ml), recombinant IL-4 (rIL-4; 500 U/ml) and
mllL-10 (50 ng/ml). Levels of produced IL-6
were assayed by the ELISA. The data in the
Figure are expressed as the mean * SEM.
SGBHB-treated
untreated control groups were analyzed using
Student’s paired test (*p < 0.05, **p < 0.05).

in the presence or

Compansons  between and

6. IL-10 4B A= &
B-cells 14 $8 & AA o¥AL 2000 rpm
AH 583 PR el A5

ELISAe] A&t 4dw2 B AXol Fxg
% RPMII640 SAuEF, 1lL-4 Az,
anti-CD40 A @, anti-CD40#% rlL-4 ¥ & &
g =, anti-CD40, rIL-4 2 rIL-10 B & A g
g YU ET, anti-CD40, rIL-4 ¥ SGBHB(100
pe/m)E W& ANEd dFFoR vol A
& SAHS 47 47} 32 + 64, 57 + 72, 176 +
32.3, 147 + 194, 110 + 25,1, 96 £ 146 pg/mLo. &2
et (Table 5, Fig. 10).

Table 5. Effect of SGBHB Extract on IL-10
Production in Murine Splenic B-Cells

Anti-CD40 riL-4 rIL-10 S(f;:g? IL_1o(rilr/omczl)mon
RPMI1640-media 0 2 +64
* - 0 57 +72
+ £ 0 176 + 323w
+ - 10 147 + 19.4m
¥ ro- 10 110 * 25.1»
+ + - 1 % + 146

20040 A . . { :-\:; + *.-. igiandy

L4 - + + + + +
Fig. 10. Effect of SGBHB on IL-10

production in murine splenic B cells.
Splenic B cells prepared from healthy Balb/c
mice. were treated with anti-CD40 monoclonal

antibody (mAb; 500 ng/ml) and recombinant

IL-4 (rIL-4; 500 U/ml) in the presence or
absence of SGBHB (100, 10, 1 ug/ml) or
anti-CD40 monoclonal antibody (mAb; 500

ng/ml), recombinant IL-4 (rIL-4; 500 U/ml) and
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rmiL-10 (50 ng/ml). Levels of produced IL-10
were assayed by the ELISA. The data in the
SEM.

and

Figure are expressed as the mean =
SGBHB-treated
untreated control groups were analyzed using
Student’s paired test (*p < 0.05, **p < 0.05).

Comparisons between

7. TNF-a A& v pE

B-celis W% &5 ¥ A w]FAdE 2000 rpm
qA 5EZ AR 3d9 3] 4351
ELISAc] AH&8dth. 4832 B Axe 53¢
g RPMII640 S4d=Z, L4 AHZ,
anti-CD40 A 2], anti-CD403% rIL-4 #H& A3
3 g%, anti-CD40, rIL-4 2 rIL-10 H-& A&
3 A ZEE, anti-CD40, rIL-4 2 SGBHB(100
pe/me) S WL AL HYFLoR Yyo] HAAF

AL ol O
0]-0 ‘BIF_’

[y

87, 1368 + 156, 1451 + 178, 1604 = 169 pg/
n¢ 2 Jepbgth(Table 6, Fig. 11).

Table 6. Effect of SGBHB Extract on TNF-a
Production in Murine Splenic B-Cells

Anti-CD40 rL-4 dL-10 SGBHB  TNF-a production

(g/ml) (pg/me)
RPMI1640-media 0 680 * 56
+ + - 0 1,687 + 220
+ + + 0 1,250 + 187
+ + - 100 1,368 + 156
+ + - 10 1,451 + 178
+ + - 1 1,604 + 169

Fig. 11. Effect of SGBHB on TNF-a
production in murine splenic B cells.

Splenic B celis prepared from healthy Balb/c
mice were treated with anti-CD40 monoclonal
antibody (mAb; 500 ng/ml) and recombinant
IL-4 (rIL-4; 500 U/ml)
absence of SGBHB (100, 10, 1 pug/mé) or
anti-CD40 monoclonal antibody (mAb; 500
ng/ml), recombinant IL-4 (rIL-4; 500 U/ml) and
rmIL-10 (50 ng/ml). Levels of produced TNF-a
were assayed by the ELISA. The data in the
Figure are expressed as the mean * SEM.

in the presence or

8. IgE #utigol v = B2

B AX¥o YA RPMII6A0 SHdxT,
riL-4 Ael¥, anti-CD40 A&, anti-CD403}
rIL-4 3§ Had T, anti-CD40, rIl-4 2
rlL-10 8¢ A3 FAUZE, anti-CD40, rIL-4
2 SGBHB(100 pg/ml)S W4 A2 dFTLe
o] ELISA leader2 MAFE A% 4Ax, &4
2} 93 + 12, 273 + 34,47 £ 07,59 + 12, 74
+ 15 155 *+ 26 ng/me2 YepcH(Table 7,
Fig. 12).

Table 7. Inhibitory Effect of SGBHB Extract on
IgE Production in Murine Splenic B-Cells

Anti-CD40 AL-4 miL-10 SG@;E? IgE (l:‘zdmlq;:tion
RPMI1640-media 0 93 < 12
* - 0 273 + 34
* + + 0 47 + QFww
* F- 100 59 % 12
* + - 10 74 + 15ms
* r- 1 155 + 26¢
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2 B2 53 2xdo] fen®® 53 ojxvy 3
22 Hde A3 29 5 in vivo &5 I Alado]
S - dse) gge 4PR d7sk JPHAD Yo
‘gm* 1011
| 18
3 121 _ £ A8 A Rgge A4 daelA 9
& o4 o = 3
% ) N2 BEHE Aoz HE UM, AF, 0B
N 2 K oz ooz, oF TA B
Mt Crmt—lb= 10—
BT E5e AMud 9oy g
a-CDA0 mab - + + + + +
a4 N FEE D)L 12~15% @GWdo] giHo] du

Fig. 12. Effects of SGBHB extract on IgE
production in murine splenic B cells.
Splenic B cells prepared from healthy Balb/c

mice were treated with anti-CD40 monoclonal

antibody (mAb; 500 ng/ml) and recombinant
IL-4 (IL-4; 500 U/ml) in the presence or
absence of SGBHB (100, 10, 1 pg/ml) or
anti-CD40 monoclonal antibody (mAb; 500

ng/ml), recombinant IL-4 (rIL-4; 500 U/ml) and
rmlL-10 (50 ng/ml). Levels of produced IgE
were assayed by the ELISA. The data in the
Figure are expressed as the mean + SEM.
SGBHB-treated and
untreated control groups were analyzed using
Student’s paired test (*p<0.05  **p<0.01,
*x%p<0.001).

Comparisons  between

IvV. & %

olETA HRBYE, FolA2Ad #AY, 71#HA A
A 5 WY A9 AL ARz E‘Lﬂc‘“’\‘]
£33 A% F9 vz, o s #AA F

£ AAsta glrk

A % AW RS A3t Feke on|
JAHo g AAANE Fram glo], Futztel
A& AAAE oo dig #H3, 7e3A Azt
H 972 evidence-based medicine (EBM)S &
BaleE ol Foug: F a3l

WY Aol Hg- oA XNFEHI A3t
A AAEHE HEY AS FFIALE FolHAR
& 37E HAdYdE AL 4y 98 2 47 =

:\21~r1

s e OF i (5 7%) &
Qo TR o AW, A 9, F, old F
143 "Erl Bl1# B2% ﬂ‘um o], 49l
¢l TWAs, n¥YY, 2y, 9F3Y 59 9
I Ax A7t Husen, HZ AFozH
THI AR A ®¥y|, tlo]jo]E Fox [
7} e Aoz QA Al°“1‘9, £3 TZO)-?:
ngd 27 REAd HI Hxes nad gz gl

ol

9 4d a7, HHYS, 28 gF 574,
a5 o g av, X2 g a7t A
PHo2 U5H uprt gon® KL FElEMK,
BELE 50 Jdov, FATTAF g3zt
ol g s ZE7 AAMo digd B i
@ A¥x wust gon® FEE BaEK,
BaEik® A go= ods A 283 dES B
H, #5 S JRdgdx $gdagi®

BES FIME, 48, ERILEE, FIfk Fgoz
W, NB, B, HEERS Bt A
ME(A-549), HASAHAEKATOM), FAGHME
(MCF-7), dA2gAHE(SK-OV-3) 59 ¢ F4
A &7, 43 & FHEAL(ADH)Y A GEH)
TS B 4F B 5y, 9Feidy mad
Aol 93 % BT g9 IR ¥g 5y Fo| A
FHog dFHAR

Al we}l o} 3] (atopy)=
A (asthma), FE=# 7|(urticaria), A F3
(chronic eczema, skin irritation), & 24} &3
A e} 2L oe JHA P2 Jeldo oE A
F 2T n g EY g & fREHE FA
gl wgo] FHSGPP

22 ) MVAE R oloh A3 £ )

A% 4d(hay fever),
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o TFT7t IgE-uviel o A& wA H
ddAeA JH ZEs Hd 7R Fo @
o] dojvttt olgE MEE FIFAHo Qe Ig
Batol gelo) AW, o] MEISZRY g
FHY vy 2do| wEZA FugozA FAH
o2 @ FHAo] FristH, e A 7]
#A 2 W HEgLY #F, 18 3F €%
T 2E nkgol °é°1"“427_29) o] ¥hg-& T
FA0] g2 F, 8 W F53A AR o
ol ol & é’\] 3 g1 ¥k-8 (immediate
hypersensitivity)o| &t §-&

A% FAE Tyl vk wAE AlE

oo rE

<o)

A
NAE ol HA(FHNAA, atopy)eleti F-
zed, H2 Agsie $2 &3t ¥stz o)y
3 A Pol Hx F7F AR U] A Aoz F
A7 Ha 9k

A AEET e AU WY A8 AsAH=
2H Z0]=4 tacrolimus #2 H|5o]3 WY <
AA L I3 2etviA 2 dFH F4 &AL
tesn e’ 2% s Rangoz A
o Z7)ZF AMgo] o, &3 JA dAIHA A
S7F &t

uetA HZ olEY RIS HRG dgTd ¥
g4 Ago i Boh EHFHolm FFgo] &

AL g Aol FHoz FIsbi o]
FolAa gl

2 A7 oA olEm  HRdd W
evidence-based medicine (EBM)& #x3tx, o

¥ g ARE MLEr] sk, A Q12
A g8dn Yy A9 A uryiu]Egyr
(SGBHB)E Alaz AHsigc B dAto|a] 9
4 e At =5EHE Al 9?%01] g FA
3 tEo], ol FHOE A 3 8y
& MEstax o,
AA Ao FA B A AXEALE Hrts)
7] g ZFAAEA BFH2 lung fibroblast
cellstmLFCs)ol W3 MEs54d& Hreg e,
7 2%l 200 pg/miol A 8541512 ER
71&9 Ay Ao vuste B o NEEA
feS ¢ F UrHTable 3).

defizr)e] Wedty 28 71dE IgE A9

AR MDAE Ao B, F4
ggel @A,

A w3
MR EAA felR s ol

Edol 23 237 Agje @A T 3dARZ Uio
A o] whg o R JiFxA 78‘1.‘, H| Hute] ¥
Z5o] gl divkgEe HH REAHo U+
IgEst &9 ] dk-2-5te histamine® #-2 33 A
g Edo] WEsFo] HPZL 5, N9 BF ¥
EL ) "7}2 doZozH ?——101&‘:}3".

Abgrel @x Yoo e APHME Fo TE7]

TE T2 g9 Qg WE s97|FeEn FEH
v 232 Fo|ME vthAl E(mast cells)2lxa H-2
o v E 2] FHOE= IgEQ Fe %7 A¥js
e receptor7} EA33 o], Fdo] AA o S
< ¥ IgE Ao A v E e dAE
Az v E  EFEsts Y= heparin®
histamine 5& #FegozHy x4 Fs& 4o
o A ZE Axud e A4 IgE
+ 4 A(FERI=CD23)2 FAN &43dd™

& HWd Hzso] Qe gk B4 54 4
o] A¥sted IgE7l WA AFEHA wrgo] fity
i, EAXo= HAEY sHT 4T Al
ZEo. gdo AE =FHUS W B =L
IgEZ Aibsiy, IgEZl HIMHAIE 2 Sg79 X
Aol EA3lE o] Fe +48A9 Afsta, 2
3t IgEsl A FUS dAvte] 435 gl o
olFo M o] AXEc] A3 ol v/l EAS
S WEsed, o] F AR HMAY ¢ 39T
9 AZXAYW FHH AF=H gk FAFH #H9
Wgo] dA HaElHd F4L o] Ruld WA B
Ao g0z ols AR,

2 AgdA AF nFeM B AXE 2@ F
017101] SGBHBE A&ste] B AX BEE AU
CD23(FCeRD 2d oAl a84& FAX 47
2 &74% Ay, SGBHB 100 pg/ml, 10 pg/ml =
E 5o AXE 2de] dxad Hste Fx
gEH o Ao B AHVt E F84
(FcARM=CD23)2 BalAx EAdstsv vlHAE
g4& JAFEE ¢ & AdhFig. 3).

£ B ME #HHW FAQY CDlla (B cells
activation marker)oll PlX:= Ao Ax iz
H3lel = EFHo2  FxdY(Fig. 4,
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CD23(FCeRD®] 2d A &3t =AU

IgEE A 138 ZAY #HukgoA reaginO 2
zZhg-ghe). o] IgES) N-oA AFPS o] v
A ES] BN AFSIH FA-FANEo] o
ojvt YL s ed, olu i Ad FFHo]
TR Z oA 2. o] 3stE o] &Hyar] F
Ae dogle HAHAQ 9ol Edo| ArpY,

& BRE A 2A9 n@sbAE B gx Ao
o3 HA4se REE HTAE 2 5979 AE
HEAAANA e Fdo HolHolx, 33ty oln,
4A LEE = FeeRlolel E2l& Fe &A1 2
e IgEol dig o] 8A9 ddre ¢ 1
X 10-10MQld], o] Aj2 = Y& o= o
£ Fc #8&A49 Agndx Zsict. Ao g4
T 8A43td 34 E IgEl 9§ ADCC vk
< do A

AMgFosto e olEHAg A& 7iTA A
g 2714 H Y, otEAA H5gF, FotR Fex
g3 gE 34L& 2 343 ujg 2=y’ 2
AFo| A IgE ELISA kit2 &A% IgE AAFHS
AN NEIEUE & ZTog IgE BAL JASA
v Z3dov dxdd v 53 JAxHs}
vebsicH(Table 7, Fig. 12).

IgEx B-celldlA AEHE A4 FAZ,
B-cell& 2} 9AME & cytokine €9 4F&
Wol ®3HA do. & IL-4, IL-10, TGF-Bo
o]ate] B-cell& A= [gA+ AIEE F3}h5,
IL-5° <& IgA+ HE9 ZF23 clonal
expansion®] 714351 [L-69] ¢l&f IgAE £
& 4 e dFAMER Bahag¥?,

A FAv AAA A AlojdlE IgES] A
Abel glo] a3 o]zt gl #Hwl AHA HE,
53 3dd da] 2 49 IgErt A4 =4 H
q QXM= dwrmor & Ig FFF
(isotype), & IgM3} [gG7} RAMEY, IgEE A%
o2 AANEY IgE 8= #H, gdd A&
Z9 old, g9 A, ¥, BE T Y=ZF
2 o525 EH EHEHE Aol EFIRIF #E 47HA
2dlo] ofa) zAEGY,

BA X9 F-3tet 843t HAdA 2d5E HdA
AzF 37t NF-xkBQlHl, anti-CD403}

x &

o]L‘:_

riL-40l oj3te] FAstsin). A7 B MEA 2
A5 e HolE7IAZF TNF, IL-1B, IL-69] ¢ dol
NF-xB A Azl @A43to) ojste] Frhd e
Aoz gA ADY.

o9} 2 IL-10& B A X9 23& JA&:

Aoz g4 d=gf? Liu 2¥e 1LpPSE &
By B AE F4 #HAH F OIL-1, IL-2, IL-4
IL-5, IL-6, 18] 31 TGF-B9 A wde &7}

83, IL-109] $)3te] elAlEchn 23 vt Q)

#

o] who & A F 9 BAXo} rIL-49 anti-CD40
o2 FA AT A, IL-6 Ld NF-kBe
DNA binding 4 ¢} %7t 1, IL-13} TNF-a¢
AR wdel FRHATGE Ba*e Az
HRFE A#< BMXEo A3 Az IL-2, IL-4,
IL-58 71, BAIXe9] MHC-II8} NF-xkBe] 2
d& ZF7IAA IL-1, IL-6, TNF-a9 23L&
up-regulation HAcHE B aPSe] gl

2 AY 23 E AFY B AXE &5 ¥
ko] rIL-49F anti-CD402.2 =A=33le] BAIE 9
3o €438 =% ¥ SGBHBE A3 4
%}, IL-1B, IL-6, TNF-a9} #Ha} &&d2 7438}

r

[e]

L

1\

Ai(Fig. 5, 6, 8), IL-109 x4 &3 A
T/t 2H(Fig. 7), 471 o2 &E3te w94
AE A7 e

oldel Axtz Hol FEMKEES AL A
ol e AES5Ao] “yEtA dxu, A13E #
URks, & dHE7] Beel Fo4 AE 94 &
FZ vetdoza el olEFE vRI &
gyl ad Ao 7|8 AsA2AY §8&0] 7]
B9, +4 FE dE 7€) AAE B 9
Aol g A+ At F F JldEd

V. & W

ABNRBE ) (SGBHB) 9 dddEzr] &S
dolr 7] Hste] A wFoM B HMEE Ei
gt defjA] weE FES F B AT ¥ &
4 AHCD23+, CDlla+), IL-1B, IL-6, IL-10,
TNF-o % IgE 28& A% 43 dgd 2o
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A3s Aok

1. SGBHB+ mLFCs®l wiate] AL EAJo] e
v kst

2. SGBHBE B Ax9 &4 x49
CD23+3} CDlla+9] 28& A&

3. SGBHBE IL-1B, IL-6 mRNA 32 23§
S TE YEHoE YxTol vste FaAH

4. SGBHB¥ IL-10 mRNA #3# 23d& &
¥ F=AA dzdd vEte ZFsiAzl wha
TNF-a mRNA §3z #8& g4 AR

5. SGBHBx ¢#x wgo] =€ B AXolA
IL-6 A& 100 pg/ml F50A FAAHUA oA
893, TNF-a A4 tizo] Hste] 439
ou F94-& veERR gkt

6. SGBHB: ¥¢&ElA W&ol =8 B Al XA
IL-10 A& 2E A3 FxoAM gzl v
o FAAUA FHAA

7. SGBHBE €A wgo] f=¥ B AFNA
IgE A4 & A FEAA dzTol ¥3y
T4 QA AA A F

2l

¢

—
rE

o|Ae] Az Hol SGBHBE WHZH zgo|
% gader] Fgo] AAH YA &
279 @AY Ag 7B XNzAZAN L8]
7l
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