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Effects of Kamichihyo-san on Anti-CD40 and Recombinant Interleukin-4
Induced Cytokine Production and Immunoglobulin E in Highly Purified
Mouse B Cells

Chul in Ham, Yang chun Park*

Department of Internal Medicine, College of Oriental Medicine, Taejon University

In order to evaluate the antiallergic effects of Kamiohihyosan(KCHS), studies were done. We measured the
cytotoxic activity for lung fibroblast cell, cytokines transcript expression, production of IL-4, IL-10, IFN-v, proliferation
of B cell in anti-CD40mAb plus rIL-4 stimulated murine splenic B cells. The results were obtained as follows: KCHS
was not showed cytotoxicity in the fibroblast lung cell, KCHS increased the gene synthesis of INF-v, TNF-q, IL1-B, IL-6,
IL-10(m-RNA), KCHS decreased the gene synthesis of IL-4, iL-5, TGF-3{m-RNA), KCHS decreased the appearance of
IL-4, IgE significantly, KCHS increased the appearance of IL-10, IFN-v significantly, KCHS decreased the proliferation
of B cell significantly, The facts above prove that KCHS is effective against the allergy. Thus, | think that we should

Korean J. Oriental Physiology & Pathology 17(6):1479~1486, 2003

study on this continuously.

Key words

: Kamichihyosan(fnik;a%8%), 1L-4, IL-10, IFN-v, antiallergic effects

A

B 20~305E 0] ol LH2r) ®EY X&Hl
= AEEREY 8} Rl £25 BAskE ASE Bl
=3] 196040l HIBHA] 20006 Kol IR LB 27 R &
H 80| 3~5u) 1Emsiirt. LT Afrt QARTRE A
3 EyEol tigsied Ueh b B Kmo] XA BZsA
A2k AL Lol BEBERECIZLE STl BERmnE
RES v £58 UHEH -8 BRESERES gE &0 8
BEBREOIILE BUCh & HiFol thdt IgE #ifh} Q4
o} o] ¥iis} M ENERS Mk FEEIR AlEH ol
s A s SuEwA BES EHENMES
2HI511 0| B WES NEHRY TEF e 52 90

o= 22—

=
i

Y IURAL - BkE, FFA] HET 8YHE, iFURS FFYEY
- E-mail : omdpyc@dju.ackr - Tel : 043-229-3705
- &4 1 2003/09/23 - 4% : 2003/10/30 - AE : 2003/11/17

0P, ks 2% (BHEE) o 7MY B 8
RS 2318 BHOE HRES IS A2 ABKEK
B BE AR MRABoIA REXE Sol #8HE tl8dl=
7501k,

22 o HYTEA SRl S BRI #5E7} oA
O1RA L YWY, mEkBEH e mEZE 2Vl
pertussisT 2o YA MEOIA FBY T MRS AQE0) v
AE BES GESINCE olo] BES MIKKRESO] B Al ZolA]
A1 ETIQ) 4gET} IgEoll niXlE S Lol IAL B Alo]
E71019] 5, IgE 3, B MBS MR niXlE BEES
BIESINY vl HES KRS Poi WEsIE Hlolth

Az %

1 58 % oK

RRse fitt 45789 BALB/C 8RE BEMLEBHIEMN

=

- 1479 -



BEel - uigs

oflA] ftiautol EERE B MA BEIRARHEYA T HSAR
Co)2t 22 SE0] HH6510L Hil 2242TE A& FFSIEA 2
EHM RBRE Rl BEAY & Hiol ERSINCE

& JWerol fERSH Bhs KEAZER BB BARREOIAM B
ASH RS Fislol RSN K RED 1159 BE2 o
=0 £t

Table 1. Prescription of Kamichihyo-san

BRED SWY F {(s)
£ § Pinelliae Tuber 60
B Fraxini Cortex 40

TR Hoelen 40

8 3 Ephedrae Herba 40

¥ 3 Perilae Folium 40
%% Asteris Radix 40
=053 Fritilaeriae Rhizoma 40
= Ansu Semen 40
ROE Mori Cortex 40
Bip Platvcodi Radix 40
& Aurantii Fructus 40
Ha Glycyrrhizae Radix 20

2 | Zingiberis Rhizoma 120
BER Stemonae Radix 40
Tolal Amount 64.0

2. AlBAIR

NBRAEER 148g0ll 74 1300 M2 7Hskd EHEES7I(H
&, DWT-1800T)ol| A} 317} 7183810] P2 ZENUE KIMTEXE
oAt & BB FXiE%E (Rotary evaporator, Biichi B-480,
Switzerland)2 BESIIL O1E TIA] SF ZE7(Freeze dryer,
EYELA FDU-540, Japan)E 0|83l &2 oW HAxE BEUE
BB (-84T) RESIHA HYS BERZ 34510 AIRIINAC

3. Alek & 7171

Diethyl pyrocarbonate(DEPC), chloroform, RPMI-1640 42k
o8, isopropanol, ethidium bromide(EtBr), dulbecco’s phosphate
buffered saline (D-PBS), magnesium chloride(MgCly)2 Sigma
tUSANES A8l o, Taq polymerase&}
deoxynucleotide triphosphate(dNTP)= TaKaRa it (Japan) % &
g, AHAE A (moloey Murine Leukemia Virus Reverse
- Transciptase ; M-MLV RT)®} RNase inhibitori= Promega iif
(Madison, US.A.) ®| &2, RNAzolBE Tel-Test if(US.A) A E
g, LHlol@3(fetal bovine serum, FBS, Logan, USA)2
Hyclone it (Logan, US.A. A&, 12|l agarose(FMC, US.A)E
g AB5l8a, SHME gFE4o]l ABE  phycoerythrin
(PE)-anti-rat conjugate Ig, fluorescein isothiocyanate (FITC)-
anti-IgE= Pharmingen ft(Torreyana, US.A)Y HEE,
3H-thymidine, Sephadex G-102 Amersham Pharmacia it
(Buckinghamshire, UK)oll4] #5121, 7|E} Yt A2 &
g AlE AREsInct

& ®geol #ET #= bright microscope(Nikon, Japan),
inverted microscope(Nikon, Japen), flow cytometry(Becton

Dickinson, U.S.A) spectrophotometer(shimazue. Japan), CO;
incubator(napco, Germay), imager II photo-system(Bioneer,
Korea), &E/{\538t8%(centrikon, Sigma), bio-freezer (sanyo,
Japan), Primus 96 thermocycler system(MWG Biotech.,
Germany), ice-maker(vision$i&8, Korea) % homogenizer
(OMNI, US.A) §9) Zg ERSIAC

4. ¥
1) A3 Wi

ABZ) O} A A} lung fibroblast A} (mLFC)= BALB/c 4% 9]
3(lung) X & cool D-PBSZ 33] 48 & A2 RAUOE Hrh
g & conical tube(15 m¢)oll Eof 1400 rpmol| A 5271 A2l
31Tt Tubedl DMEM {containing collagenase A(5 mg/ml,
BM, Indianapoilis, IN, USA)S} DNase type 1(0.15 mg/ml,
Sigma), antibiotics(penicillinm 104 U/m¢, streptomycin 10 mg/
me, amphotericin B 25 ug/ml)}& @I 37T CO; ui7lolA] 2
AlZ} B¢t RSl 0.5% trypsin-0.2% EDTAE H7H8H & 30
27 A% ST e T QIAIENTIAAS(PES)R OF 28]
1500 rpmoil4] Q41223 & DMEM-10% FBSol|l 13 S0F ul
It 157 & 05% trypsin-0.2% EDTAZ mLFCAHXE B
2)51] DMEM-5% FBS uijrlol 105ME/mt 552 2HXo] 96
well plateo] 2F3]IACt.
2) fBRE B (cytotoxicity) BIE

M ZELUHS SRB assayx' 'S At HEBl] Aol A
8819t mLFCs M 2= 37T, 5% CO; t&710llA] 1417 sleF
o & IRBERE S S5 200 gg/nl, 100 pg/mnt, 50 xg/ml, 10
pg/nk, 1 ug/nl)S 48A13F St MEISIRTY BIYEE Fofl Y
Hg ol QUIAESENPBS)E 28] AAGINCE 2 wellol
50% TCA (trichloroacetic acid)& 504E 7151 1 A1 S¢F
4ol YABINTE EFFE 53] AMEHT L5 well plateE 371
ZollAl HESIAUCE SRB(0.4%/1% acetic acid) SHE 100 ul
/well2 71311 4l &(room temperature)oil 4] 3027+ HLBEI%A
C}. J8)31 0.1% acetic acid U Z oF 4~53] NAHT tIg &
71804 7EBIL 10 mM Tris BaseZ 100 pi/well2 284133
T}, 0] plateE plate shaker (Lab-Line, US.A)0llA] 3.5 speed 2
5 871 shaking®t ELISA LEADER (molecular devices, USA)
o4 540moilA EETE FFoIIT
3) B MR B R

BALB/C 4F|ollA] BIZE 225K Bl &A Z(spleen cel)E
A3l 2000 rpmoflA] 5823 AU BEIGI M ZE 33T
olo] T8 (Sigma) 2 ME B 37T g24%0 5 B
WASIRTE. 221 VA H4] 10 me] D-PBSE 715l 2000
rpmoflA] 583 AREI5IH ARBSINT:. EElSh vI&H Zol
J1J, GK153, M1/70 wjQra}EoR(1 me/10°4F) 1211 Thy-1.2
Ab 40 pg MEISH F LSollA] 30 B iBAICh W8 F 2
3] D-PBSE 4A¢t & rabbit complement lyophilised (Serotec., '
UK) 05 mE At & 37C gR4FolA A2 St uitsl
St Wi & 53] complete medium@&E HGEL Sephadex
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479! B fiEolA] anti-CDA0Z} rIL4E RTE AKIETFIQ) Y4t HAZEEY Eoll thdt mikiamEsme S

G-10 column{Amersham Pharmacia, USA)oll EA1H B M EE
Eoiokurt. BMZ gite 385l fsied  a-B220-FITCE 0]
83l FAHZHZEAM7|(flow cytometry)E 2431t

4) B fkEclA] AOIETIQ! EBTRE 44
(1) B Mol HbkiARERL EIE

A BMZE 22|51 24 well plated] Zt welloll 1x10°4
EFOHL, MRS FEE(100 sg/nt, 10 pg/md, 1 ug/ml)
Aelsidl, A4EAE 1X17 £ anti-CD40 mAb(500 ng/ me)
I} rmlL-4(recombinant mouse interleukin-4, 500 U/me,
PharMingen)& &A] MBI IbkEES FEET ant-
CD40 mAbS} rmiIL4E SAMIYSIA 6417 & i HENRS
HZ| X PBSE 23] MHSIACh

(2) B ###3S) RT-PCR

@ RNA :&

HYEE & 4EHE AAHSH & RNAzolBE o] &3l 4F
BAZEE EB{ER] & RNAE Z&ESe e "Hsigoh
RNAzolBE 1/10 ¥OZ CHCl; (chloroform: 40 x6/400
RNAsolB)E @& & 15 &7} vortexE EEGHIL & (ice)ollA]
1587 YRI5t ZE5AUEE7I(4TC)E 15,000rpmolA] 158
7 A EEIR F HBUE Fol] SYY iso-propanolt E&
Bl FHSl EE0 FUck 1211 RKJFUEEVIUT)E
15,000 rpmoil A} 15827 AUELIT F 4EHE AASIL 1 nt
9] 80% EtOH/DEPC D.WE ¥l A% vortex® 15,000 rpmoi]
A1 1587 26 AENRE THA] AAHS speed-vacO &
ZAx= A3t} DEPC/D.W(0.05%)F &£&3¢} total RNAE diethyl
pyrocarbonate(DEPC)E X213t 20 w9 ZF ol {3 RT-PCR
ol AHE3IRT.

@ AEALBEEL AHUS(RT-PCR)

T AHreverse transcription) ¥HS-2 FHIE total RNA 3 g
& 75TColA] 58 59t ¥4 (denaturation)A]7] 1L, olol] 2.5 wi 10
mM dNTPs mix, 1 g¢ random sequence hexanucleotides(25
pmole/ 25 p), RNA inhibitor24] 1 g RNase inhibitor (20 U/
@), 1 4 100 mM DTT, 45 ¢ 5<RT buffer(250 mM Tris-HC,
pH 83, 375 mM KCl, 15 mM MgCh)E 713} %, 1 w9
M-MLV RT(200 U/ uf)E t}A] 7}512L DEPC 218 SF4TA]
HE Boi7} 20 w7t HTE BINACt o] 20 9 vkg EpAE
42 5 2,000 rpmollA] 5571 AF A3 37T &2 X0l
Al 608 SQF UK2A|A first-strand cDNAE §Hd 8} thE, 95Coll
4 58 ¢t WAlsl M-mV RTE E&43] A7 & gdo] &
% DNAE polymerase chain reaction(PCR)ol] AFSSISHCH.

@ cDNA PCR

PCRE Primus 96 Legal PCR system(with high pressure
lid, MWG in Germany)Z 0]83l0] HAMALEEEA 4812
€ YT vE 2 oln] FEE 3 e (DNAE FH2E A}
£35139.1, F8oll thel primers P-actin, interleukin-1p(IL-1p),
interleukin-4(IL-4), interleukin-5(IL-5), interleukin-6 (IL-6),
interleukin-10(IL-10), TGF-p1, IFN-y, tumor necrosis factor-a
(INF-0)Z ZZ3l7] {8kd sense primer(20 pmole/ u0)S}

o =

antisense primer (20 pmole/ uf)E E¢Hsld 1 WE 715K, THA)
3 2 25 mM dNTPs, 3 uf 10xPCR buffer(100 mM Tris-HCl,
pH 83, 500 mM KCl, 15 mM MgCly), 12]1 018  Taq
polymerase(5 U/ )& H7Igt ths AF Hulrl 30 ¢ HEE
HAEFSTE 7Kl predenaturation ; 95C, 5%, denaturatio
n;95C, annealing; 557, 1%, elongation;72C, 182&
25cyclesgt ¥ postelongationE 727TollA] 38 Q19 £7HOE
PCRE 553t 2t PCR productsi= 20 @ 1.2% agarose
geloll loadinggld 120V R0} 2087 H7|BES Bl &
4314} Oligonucleotide®] H@7Ivig 2 &3t Ztt

Table 2. Oligonucleotide sequences of primers Used for Quantitative
RT-PCR

Gene Primer Sequence
Sense 5-TGGAATCCTGATCCATGAAC-3

B-actin

Antisense  5-TAAAACGCAGCTCAGTAACAGTCCG-3
IL-1p Sense 5-CCTCTTCTTGAGCTTGCAAC-3
Antisense  5-AGCCCATGAGTTCCATTCAC-3
IL-4 Sense 5-ATGAACTCCTTCTCCACAAGCGC-3
Antisense  5-GAAGAGCCCTCAGGCTGGACTG-3

L5 Sense 5-ATGGCCTAGTCAGTCTCTAAAT-Y
Antisense  5-GTCACAGTCAGCTGTATAGGG-3'

L6 Sense 5-CCGTCGATAGTGGCATCCATGAAAC-S'
Antisense  5-GGACCAATACCTGCTATAGGGS

iL-10 Sense 5-ATGGCCTAGTCAGTCTCTAAAT-J
Antisense  5-GTCACAGTCAGCTGTATAGGG-3

TNF-a Sense 5-AACACTGAACTCAGATTGTTAG-3
Antisense  5-TAAGTCAGTTTAAATGCTTAGGG-3

TGF-B Sense 5-ACACAGTACAGTACAGTA-S
Antisense  5-CCGTAGATACGTTAAAC-3

EN-Y Sense 5-AAGGAGGTGTCAGAACACTGT-3
Antisense  5-TAGCATTGGGGGTGTTGTCTTT-3

PCR product®] 22 Windows 1D main program(AAB, USA)® 0185101 A2k height:
Hieg2 ZH6IALE
5) IL-4, IL-10, IFN-v 8] IgE ¥ &3

AWz B MZE 22510 96 well plated] Zt welloll 2x10°4]
I BEFFII, mkiErEg M0 mpe/nt)E Nelsig, o
EXE] 1A17F & anti-CD40 mAb (500 ng/ml)2t rmIL-4(500 U/
n)E 10Y 7} 48A17F ¢t SA| iBIECE it &5 & A
NS 2000 rpmollA] 527 A EZ] dlo] U4ERE 45l
o] - ELISAo] AEdIdrt. ELISAE  IFN-y, 1IL4, IL-10
enzyme-linked immuno-sorbent assay(ELISA, Endogen, U.S.A.)
£ 48A]7}, 18] 1L IgE ELISA kit(Pharmingen, US.A)2E EH]
T 109 EQF WY & ZENUCE Z BA (antibody)S
coating &g Mol 545k microwellol} coatingd} F 4Tl
overnight513Ct. 2+ well€ 33] washing $EEHCZE MAHt
F B A E ulri}EH culture supernatant)E 100 g4 233519
Th 1 A7} SQF A20l|4 YRS & 23] washing AEENCE
A& ¢ TH2 antibody Avidin-HRP conjugeted 100 x£E X235}
I 1 A7 Aeoid BRI £ TiA] AESITh TMB 718 g
10044 BFSIIL AacA] 30 B wXIT F 50 w9 stop &
MG XIS & ELISA leader 450 nmoll4] HBTE ZF3IC
6) BRERES] iMAIIETECN THS &

A BAZY FAE ZHI ASlH 96 well plateQ] 2}
welloll 2 X 10° A Z4 2RI, MSREES RS 2100 pe/nl,
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10 pg/mt, 1 pg/me)E REIACE ABAE) 1A £ anti-CD40
mADb(500 ng/m¢)2} rmIL-4(500 U/ me)E 72 A7t EQF E4) ulY
BIAC}. SANY 40417F WA F 50uCi/meS] [methyl-3H]
Thymidine(Amersham, US.A)E H7I8t & & 48A| 7} vl U5}
Bt MENE E48 YA SAYL9 38 £-5) Y5k
HZUE M ELL7IE AT fE14d 80X (Glass microfiber
filter, Whatman) ol ZE31L, AX$E & ukid &7
{Liquid Scintillation Counter, LKB}Z 0183k @il S494
9] & FHsINct
4 A

1. FifBMESF ROl A ERRELO) DIXlE B8

Mgk SF A MRS DXl BEe duE Ay
BEagroll A ol il BEKEN BV} Ao HEHU
T MBS HolX] YUcHTable 3).

Table 3. Cytotoxicity Effects of KCHS on Mouse Lung Fibroblast
Cell(mLFC)

Doselug/ ml) Viavility(% of control)
Control 0 1000£2.7
1 999153
10 984148
KCHS 50 98536
100 979129
200 846167

a) : Means + standard error, Control - non-treated group. KCHS : prefreated group
with various concentration KCHS extract.

2. 43 B fiiEclA AlOIEFNQ] BT O
1) B oA IL-1p BEF 38

E#BOlAE Ht 210] 64, HMBEO Ht 212 93, HEaHrolA
= 96, 84, 75E UERITHTable 4, Fig. 1).

N C K3 K2 K1

IL-17 SRR . 361bp

Fig. 1. Effects of KCHS on IL-1p transcript expression in anti-CD40
plus rlL-4 stimulated murine splenic B cells. N : Non-treated group. C :
Anti-CD40 + 1iL-4 treated group. K3 : Anti-CD40 + rL-4 + KCHS(100ug/
ml reated group. K2 : Anti-CD40 + rlL-4 + KCHS(10ug/miltreated group. K1 :
Anti-CD40 + riL-4 + KCHS(1we/mi)treated group.

N C K3 K2 Ki

L4

Fig. 2. Effects of KCHS on IL-4 transcript expression in anti-CD40
plus rlL-4 stimulated murine splenic B cells. £t N, C. K3, K2, Ki& Fig.

17 45

<-382bp

2) B fHRAONA IL-4 EET 588
EFEFAIT Ht gto] 14, HIBEEO Ht 242 38, HERRYOIA]
£ 14, 13, 428 UEhdTHTable 4, Fig. 2).

3) B MMM IL-5 @EF I
E#BtolAE Ht gto) 27, #IBRO) Ht 2k 53, BEEolA]
= 25,50, 4002 LERITHTable 4, Fig, 3).

N C K3 K2 Ki

-5 «“—342bp

Fig. 3. Effects of KCHS on IL-5 transcript expression in anti-CD40
plus rlL-4-stimulated murine splenic B cells. ¢t N, C, K3, K2, K1 Fig.

11 48

B-actin

4) B #ipgo)A] TNF-a @7 388
ERBOIAE Ht glo] 149, BRSO Ht 32 122, HEEfol
Al 155, 163, 1658 LERITHTable 3, Fig. 4).

N C K3 K2 K1

Fig. 4. Effects of KCHS on TNF-a transcript expression in
anti-CD40 plus riL-4 stimulated murine splenic B cells. Tt N, C K3,
K2, Ki= Fig. 13t &5

5) B fEMIOIA IL-6 BT HE
IEERFOIAE Ht gto] 22, #HBES Ht gt 41, HEEolA =
115, 56, 798 LIERJTH(Table 3, Fig. 5). '

N C K3 K2 Ki

Bhmmaeweg < — G33bp

BR s vt A 4-—548bp

B-actin K
Fig. 5. Effects of KCHS extract on IL-6 transcript expression in
anti-CD40mADb plus riL-4 stimulated murine splenic B cells. &t N, C.
K3, K2, Ki= Fig. 12 &3

C K3 K2 Ki

Fig. 6. Effects of KCHS on IL-10 transcript expression in anti-CD40
plus rit-4 stimulated murine splenic B cells. ¢, N, C, K3, K2, K1= Fig.

10 a8
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6) B fIOIA] IL-10 BT HEE
Ex#olAlE Ht fto] 27, #i@#2] Ht 4k 35, EEREfolAl
& 57, 71, 412 UIERJTHTable 4, Fig. 6).

7) B fHREONA TGF-p EEBF 38
ol A= Ht gto] 215, #EEEEO] Ht 2t 234, HEREO
A= 220, 215, 20022 LFERGTHTable 4, Fig. 7).

N C K3 K2 Ki

TGF-p1 «—308bp

Fig. 7. Effects of KCHS on TGF-£ transcript expression in
anti-CD40 plus rlL-4 stimulated murine splenic B cells. £t N, C, K3,
K2, K1= Fig. 110t &5

8) B MlfEcIA] IFN-v BT %8H
ERFOIAE H 210 21, #RREES Ht 12 15, HBHolAE
104, 98, 22 UENTHTable 4, Fig. 8).

N C K3 K2 Kt

«—308bp

Fig. 8. Effects of KCHS on IFN-v transcript expression in anti-CD40
plus rlL-4 stimulated murine splenic B cells. £t N, C, K3, K2, K1= Fig.

17t 88

Table 4. Effects of KCHS Extract on Cytokines Transcript
Expression in Anti-CD40mAb plus riL-4 stimulated Murine Splenic
B Cells

Cylokine m RNA — KCHS i/ nl)
expression Normal Control 100 10 1
1B 64 % % B 75
L4 14 3 14 13 I
L5 21 53 % 50 4
TNFa 9 @ 1% 18 16
L6 2 41 115 56 79
IL-10 27 % 57 7 41
TGF- 26 2 20 25
IFN-Y 21 15 104 % 2

Table 5. Effects of KCHS Extract on IL-4 Production in
anti-CD40mAb plus rlL-4 Stimulated Murine Splenic B Cells

KCHS IL-4 prodution
Group {1/ al) 09/ ni)
Normal 0 655+84%
Control 0 236.1¢15.1
KCHS 100 132.7£95™

a) : Means + standard error. Normal : Non-treated group. Control : Anti-CD40 + riL-4
treated group. KCHS @ Ant-CDA0 +rl-4 + KCHS(100we/mi) treated group. * :
P-value 00 Statistically significant value compared with control data(*: P(005, ™ P{001,
= P¢0001).

3. IL-4 £l BiXlE 8

EHBolA = 655484 pg/mt, EHABHES 236.1+15.1 pg/ud,
EEaolAl e 1327495 pg/mZ VIER} AR A HHRE
7} UEbATHTable 5).

4. IL-10 ARgol uiX|e= 8

EREF Al 5247.6 pg/ml, $BEES 187417.7 pg/mt, BER
BrollAlE 284£179 pg/meE VIERY HEME AT W7 LERG
THTable 6).

Table 6. Effects of KCHS Extract on IL-10 Production in
anti-CD40mAb plus riL-4 Stimulated Murine Splenic B Cells

Group KCHS IL-10 prodution
(1g/ml) (pg/ ml)
Normal 0 5276%
Controf 0 187177
KCHS 100 28417 9™

a), Normal, Control, KCHS= Table 4%} &/&

5. IFN-v A&/l v|X|= B8

[E#EOlAE 54104 pg/nt, HBRE 125:0.9 pg/ml, Kk
BolA= 21.5:38 pg/mE VIERL BEYE AE w7 Vel
CHTable 7).

Table 7. Effects of KCHS Extract on IFN-v Production in
anti-CD40mAb plus rlL-4 Stimulated Murine Splenic B Celis

Gioup KCHS IFN-¥ prodution
(ug/ml) (pg/mi)
Normal 0 54+04a)
Control 0 12509
KCHS 100 21,5838

a), Normal, Control, KCHS= Table 42} A&

6. IgE £l vXEe B

E#FolA S 15926 pg/me, HIERES 86.1:8.1 pg/nt, W
EErolAlE 427197 pg/mZ UELL HEM A W7 UE
WTHTable 8).

Table 8. Inhibitory Effect of KCHS Extract on IgE Production in
Anti-CD40mADb plus riL-4 Stimulated Murine Splenic B Cells

KCHS IgE prodution
Groun (e i) (ng/m)
Normal 0 159+26%
Contro! 0 86.1£8.1
KCHS 100 42797

a), Normal, Control, KCHS= Table 4% &5

Table 9. Inhibitory Effect of KCHS Extract on B Cell Proliferation by
Anti-CD40mAb plus rlL-4 Stimulated Murine Splenic B Cells.

Group KCHS B cells prodution
{ug/nl) (com)
Normal 0 1267¢146”
Control 0 31228+2455
KCHS 100 27809£2361*

a), Normal, Control, KCHS= Table 494 AME

- 1483 -



B - ugE

7. B fBAES] @il viXl= B8

EFFFol A 1267+146 cpm, IRBES 31228+2455 cpm, B
ERBFO) A= 27809+2361 cpm 2T LIERL HEM AT BV LV
ERgtHTable 9).

SUAE -

IRREES 299 (FHEEE) o JNY mERol BE
&S 2518 BHOE HHERS 718 iH 08 KERSRN
BEARE MHRASN KEXHE So S#EE O8sl=
B50ICY. 1 SREmolA £H, 156, B, 51, B8 K5
FEFE LRILZEHEID, M B ABS BHEASESL
MR, BURS BEMKSIL, KHS MARRSIL HEs Ha%
© gsln syl

Y271 F4ES HIRS olED A 2ol IgE B
= 503 98 sheu IgE 19 44 BEE AFslE
10 Hatat Follo) v k& Qo Aol WE |§X4E g
2, TYEEF, AloJEFR, FeeR1/CD23 Y IgE 8k&lo] théh A}
7Vl Sol WAL PEA YT, 01213 IgEE REAITIE
B @IZT HMbe A 7IK EFA A5l At AME B A
Y FiR 2EME Solo olRolx = HE KHEN RES
ZEsHed B 988 It SRl Th2 EiedlA] S8
IL-4, IL-13 Z+2 cytokineol] QI3 A ZHct Ax= B #IS} T
#EAAS] interactiono] OJ5jed MBECH?. olw} B S} Th ik
o] WEL2 B Mol thE 1w SRS M6l olm 2EH
Q) HEte 4Gk BEE-ligand RS B M FEol= CD4O
0|1 435 Th MiEcIAE CD40-ligando|c} ™9,

Th YZFE cytokineS HHGI] REY RERES R
She £Q3 REIS StL AT Th Y=ZFE AOJETRIS
##80) wie} Thl, Th2 @Z 7 LpHo] A o]F Th2 =7
= IL4, IL5, IL-6, IL-10, IL-13 £ £EsIH HSELERRE,
FETHED 22 YBiAt BE, FasmLol S BEER
ol BB, Thl Y= 79 Th T 7= A E RS U
Elo] #gso]l MilEls B&ol SR YBAlE RETWHE
BES 71 TA FiMTERIEOIA S Th2 Y =79 7150 HikE
o] @=L Urk?.

IL-1p= 5 U AES) BAMEA Sitiio] RIESIY B
RES WIBAI7)E #aEe oheul™™ B arsk@me) mash R
S we B MmeES HEsicy.

IL4E oig] £89 @iol tigst 7158 UEklE BARRE
" 20kD9) cytokineQE X7|0lE (kB B MHRE F4A71E &S
OF UEiM B MRKERTE EYrt F2 Th2 Mol 44
U B3 ERERT A4 IL4E B MY o)
wgk 7 7)150) ek RE B AlZol) tislds EMETE &
83l MY 2717} AXS MERE MHC S-#EN FR
RES EX0 4319 B oA RERTFE 283619
DNA ghd8 SXIA|7] 1 E7E#S] B MilolAE HMERTFE &
851 1gGlat IgE BH]|E §TAI7|E yidHol 1gG2a, [gG2b 1

211 IgM BB MASich 8t IL4= T Y =79 B
48 EX5M KAMMS /EAE SXRAIZIC) IgEs £
HERBPERES Y27 523 QA|EZ IL4 419 &
e YHA WA 583 TS sHHECY.

IL-5+ VERUVE T M7t ARSI Eitke B Mg
WFES 7t e A B M7t IgMe} [gGE ARA 8l 1=
S IgA ERGE FU#ETICY. K B MR IL-2 SBFHE REAT=
fEFAE QU B A7} IL-29) ZIEE oJo) WM sk RE
WEISICL. L5 HURYT XAESH giE T Mol IL-2 2548
RHAIA IL-29) fEROE BE T MHEE 2dls RE Mt
T 4k st AT F=t AERIAHGM-CSHet #8508 R
WEERE WEAIA FBIRE SMUAICE 3l HEERE 1Bt
5he ®EIg Sk,

IL-6= WEREE T @il £REIN B M7} yiss 4&
MR ol RKEBRREE FHl= WEEA YA Atk
B3 RS T T fEMASH IL-2 2EH#E RHAIA IL28
ERAIAA WIES BREVIT S1I /E T MRS RET B
B,

IL-102 B fifS] S4lol AMSHHCZ ZE35HXT B
7} plasma fIfEE 23S tlS0l 1T E HEIZETQ M
7V SCP?. S Th19) IL-29} IFN-v 28]E msisiy.

TNF-a= THIAIME AF2O R IL-1, IL-6, IL-8 A4+ BkX)
o}al, T MMiSHEs) B #8fE yilRd4E U MBEFE 283511
TGF-p& IL-1, IL-6, TNFQ] 443 288 AIGHL 289 A
e £4e M4l AERES masicy.

IEN-vi= HES Thl BERES FTolM ZEH #AE
FE 3Esl1 B Mg 259 541 Msiskenl Thisy Th2
239l £3 \/ERTFoICE WA IL4 230 #HRERS 2o
IL-40] |3} IgE WS MAIscy®.

ololl EE= MmbkiAEE#0] YHE7] YRS mAlE #
BES EEHMCOE #B55L7] A8 anti-CD40, rIL-49] Hggkol st
REE: cytokine@l IL-18, IL4, IL-5, IL-6, IL-10, TNF-o, TGF-B,
IFN-vQ] @Egagol n|X|& B8, IL4, IL-10, IFN-vQ] £gof oiX]
& #4E, IgEQ] #¥Eol uiXie &4, B Mgl &3 WA

€ BiEsidnt TN Mk IEMREcIA i) pIxlE
EES UnE 23 BN HiEE] B3] BEKEN B’
7} AUt HEMUE MEBHS EolA 2ficHTable 3, Fig.
1). B {8} HOEHE MREE U= BHE LolA BEE 0]
7 #ETAHE Y- EAHR HERECE 43E W, B &
ol Anti-CD403} rIL4E FEHESH HEAES] Ht g1 IFNvS
TNF-aE BASIHIL UHA] AO|EFRIS #rstich mskE
HHS B wEErolAlE Ht 4to] INF-y, TNF-q, IL1-B, IL-6,
IL-102 1@40619i 1, IL-4, IL-5, TGF-p& BASIFCE. #REEo)
Ht o] E& Bl HI5k ¥4 & e RS IFN-vQ} TNF-a%]
on, wm F A A IL-4, IL-5 TGF-polAci(Fig. 2~9,
Table 4). O)RA pertussisE FUDF LYTIA] HHSolA] HIBRIGEE
#o) IFN-vE #MRAIF O IL4E BAAITIXE Qoichs g
9 g} Rpoirt e ol A= Blo) thE in vive AE T}
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479] B MMEclA anti-CD40T} rIL4E RTE AlIE7I Y4k HASZER Eoll g} mokmaEsel gt

9 Rpolofl 71Q8ke ROE WZEH & R7MEQl mEr 8
Lslziet Yzt

IL4, IL-10, IFN-v9] £ERS FHolA mukiaEiRo]l 22t
BEHUA IL49 BEE MHBIRIL, IL-109] BE S E8HAI3E
1, IFN-v9] A4 & tmAlZcHTable 5~7). Thl MZ9] IFN-v
& M#Ishs IL-109) #EF BRI AREo| Win=lA oLt S4
ol IL-47} A IFN-v7} 38mE 24 Thizl Th29 mAEE
Holl YoiA ThioZ ZEEE ALSE AAZICL B #BAERE
e o2 AEElo] LeE IgES £ERS HHolAl IgEY
WHE FEEUA MEISKIQ0(Table 8), B A9 MZE &2
ZFollA] B Al29] BAE FEMUA MHISIATHTable 9).

0|9} Zo] mBkiAEEAO] LHXEMA vX]E EE2 IL4,
IL-5, TGF-BQ) BEAS M&I5}2 IFN-vQ) BEES 18imAlA B M
o S MAISLT IgESl ARE HESCEAN HYeiAl R
g 2= ACE BREct

2 8

TIBRIAEEES] WAES #UHHASL] 61 IL-1B, IL-4, IL-S5,
IL-6, IL-10, TNF-a, TGF-B, IFN-vQ] #EaEo] mX]= B48, 114,
IL-10, IFN-vEl 4ol ulX]= §48, 1gE9] ol nIXle 4,
B MiMuigEs] #Hor MAKR 52 AESINE v g 22
fB3He LAt

TSGR MR SEAIRONA MRRBKo] NIl BEE
AnE i BEATFN BV AoV BEMIE AlsEe
HolX| kL, IL-18, TNF-q, IL-6, IL-10, IFN-v #EFAKE 18
mAZem, 14, IL-5, TGF- @EFARE RPAILCE 221
MRBERS L4, IgE o £REE FEEUA BPAZAIA
1, IL-6, IEN-vQ] AXES HRMEUA #WMAIA2H, B #Eie
e FEEUA BAPAIZETE

M ES BRE Hob meRmEEsS IL4, IL-5, TGF-pO] %88
& &SI IFN-vo] REES Al B MRS 7S MHIs)
1 IgESl AME HETE2EM HUTIA HRE ZE ACEB
BECh

o
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