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Studies on the Immunomodulatory Effect Using Combinations of
Several Kinds of Anti-cancer Prescriptions

Myung hyun Baik, Jong Dae Park', Yong Koo Lee, Dong Hee Kim*

Department of Pathology, College of Oriental Medicine, Daejeon University, 1. KT&G Research Center
2: Department of Western Internal Medicine, College of Oriental Medicine, Daejeon University

In order to understand the anti-carcinogenic effects of Boo-jung-bae-bon-bang(ik IE3&4%-B1), Hwal-hyul-hwa
-e0-bang(;E m1t# 5-B2), Cheong-youl-hae-dok-bang(;% 2142 5»-B3), prescriptions of individual B1, B2, and B3
treatments or combined treatments (B4; B1+B2, B5; B1+B3, B6; B1+B2+B3, B7; B2+B3) were applied to cultured
cancer cell fines. The major findings on their anti-cardnogenic effects in terms of mechanism and synergistic
interactions are summarized below. Results of cytokine gene expression analyses are summarized as follows; IL-2
gene expression was increased by B1 and B6 treatments, IFN-v gene expression increased by B3, B1, B6, and BS,
and CD28 gene expression increased by B1 and B5. IL-4 expression was not affected by any treatments. In the FACS
analysis, increases in numbers of immunoreactive CD3” /CD25™ T cells by B1 and B5 treatment, CD3'/CD63" T cells
by B1, B3, B5, and B6 treatments, CD19"/CD44" B cells by B1 and B6 treatments were observed when compared

to the corresponding non-treated control groups

Key words : Anti-carcinogenic, synergistic interactions, T cell, cytokine, FACS analysis
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O HKRIEHAHKB)T EILRS(B2), HRFSF(B)S B
(Bl) =& (EEMBK(B4Bl+B2, B5B1+B3, B6;B1+B2+B3,
B7;B2+B3)5}0] 01E9Y ¥ REFMS 8T 1 HBS HE
MOE Hs EolLA FEMRA T MEE P ULCZ ok &
BAS BHES FESIITH

AR P P

1. M5
1) €

B2 Kt 4589 C57BL/6 WFAE &5 SHol A= th
SIS ENE]oIM BASIH BERSINI, BER EBE7MA B
ER(EAA TR, QYR Co)dl EE EE0) Stiksll =
B 2:2CTE A% #RFoIAA 2577 BRE Bfjol EAR
& #Eol EAsINCE

2) ok

Sl sl ISP SN, HRIEEAABIL), SR AB2),
THEMAER A (B3), KRIEEAIMG LR (BY), SRIEBSEMSARS
75(B5), BRIEEE A INEZAR 5 IV MR 5 (B6), 15 MALBR IS EAR
BABNCE HE EHE BoIHTh

Table 1. Prescription of B1

B Y B £ B 3 A E-{(0)
43 Astragali Radix 6
M Red Ginseng Radix 6
ait Alractylodis Macrocephalae Rhizoma 6

BR% Poria 4
HE Glycyrrhizae Radix 4
28 Angelicae gigantis Radix 4

ZRSE S Paeonia Radix Alba 4

WER Cralaegii Fructus 6

BARS Galli stomachichum Corium 6

BU{ Amomi Fructus 4

eh(fd) Massa medicata Fermentata 4
EIF (D) Hordei Fructus Germinialus 4

Table 2. Prescription of B2

- B3 £ B 3 A b:{(s)
A% Salviae miltiorrhizae Radix
B Spatholobi Caulis
BA Sappan Lignum
Table 3. Prescription of B3
B Y B £ B £ A =]
Sk Resina Ferulae
-1 Lithospermi Radix
BEH Ramulus Evonymi 6

Table 4. Prescription of B4

& ol AT Eifs KERERNBRITNREOIA BA

B Y B ) 5 B B 20
- 9:3 Astragali Radix 6
e Red Ginseng Radix 6
git Atractylodis Macrocephalae Rhizoma 6

BRR% Poria 4
HE Glycyrrhizae Radix 4
B8 Angelicae gigantis Radix 4

B5% Paeonia Radix Alba 4

WER Cralaegii Fructus 6

8BRS Galli stomachichum Corum 6

BB Amomi Fructus 4

bt Massa medicata Fermentala 4

BEW) Hordei Fructus Germiniatus 4
B% Salviae miltiorrhizae Radix 6

BME Spatholobi Caulis 6
BA Sappan Lignum 6

Table 5. Prescription of B5

B Y % 5 B 3 2
B Astragali Radix 6
I 2 Red Ginseng Radix 6
ant Atractylodis Macrocephalae Rhizoma 6
arRE Poria 4
HE Ghyeyrrhizae Raoix 4
R Angelicae gigantis Radix 4
HEE Paeonia Radix Alba 4
\WEA Crataegii Fructus 6
BRE Galli stomachichum Corium 6
B Amomi Fructus 4

(1) Massa medicata Fermentala 4
BEHF (1) Hordei Fructus Germinialus 4
fa 38 Resina Ferulae 6
%8 Lithospermi Radix 6
B Ramulus Evonymi 6
Table 6. Prescription of B7
B Y B ¥ B 3% 20
BE Salviae miltiorrhizae Radix 6
ELLiiig;: Spatholobi Caulis 6
=% N Sappan Lignum 6
[(OF ] Resina Ferulae 6
RE Lithospermi Radix 6
BHA Ramulus_Euonymi 6
Table 7. Prescription of B6
2 Y % 5 B 3% E{0)]
Bk Astragali Radix 6
FIE S Red Ginseng Radix 6
an Atractylodis Macrocephalae Rhizoma 6
BR3F Poria 4
HE Glycyrrhizae Radix 4
28 - Angelicae gigantis Radix 4
SLSE Paeonia Radix Alba 4
LER Crataegii Fructus 6
B Galli stomachichum Corium 6
BB Amomi Fructus 4
fi:d:: 1600 Massa medicata Fermentata 4
EBHFW) Hordei Fructus Germiniatus 4
BE Salviae miftiorrhizae Radix 6
Bk Spatholobi Caulis 6
[N Sappan Lignum 6
fel 3R Resina Ferulae 6
%5 Lithospermi Radix 6
BHA Ramulus Evonymi 6
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3) HE B B

RPMI 1640(Gibco BRL Co., USA), fetal bovine
serum(FBS: Gibco BRL Co., US.A)), dulbecco’s phosphate
buffered saline(D-PBS: Gibco BRL Cro, USA), Hank's
balanced salt solution(HBSS: Gibco BRL Co., US.A)), glycerol
(Sigma Co., US.A), bromophenol blue(Sigma Co., US.A),
tris-base (Sigma Co., US.A), boric acid(Sigma Co., US.A),
agarose(Sigma Co., US.A), sodim dodecyl sulfate(SDS: Sigma
Co, US.A), trypsin-EDTA(Gibco BRL Co, USA),
sulforhodamine-B(SRB:  Sigma Co.,, US.A.), anti-biotic
(Gibco,BRL Co., US.A), formaldehyde(Sigma Co. US.A),
lysophosphatidic acid(Sigma Co., U.S.A), trypan blue(Sigma
Co, USA), phenol red(Sigma Co, USA), sodium
azide(Sigma Co., US.A)), isopropanol(Sigma Co., US.A),
ethanol (Merck Co., Germany), HCl(Merck Co., Germany),
sodium bicarbonate(Sigma Co., US.A), glacial acetic
acid(Sigma Co., US.A), RBC lysis 8 (Sigma Co., USA),
RNA zolB(Tel-Test, Inc.,, US.A)), Taq polymerase(Intron Co.,
Korea), deoxy- nucleotide triphosphate (Takara Co., Japan),
M-MLV RT(Promega Co., US.A.), RNase inhibitor (Promega
Co, USA), agarose(Intron Co., Korea)) DNA 100bp
marker(Intron Co., Korea), etidium Bromide(Sigma Co.,
US.A), IL-2, IL4, IFN-, PE-anti-CD25, FITC-anti-CD4,
PE-anti-CD3e, FITC- anti-CD28, PE-anti-CD69, FITC-anti-CD19,
PE-anti-CD44, PI(Pharmingen Co., US.A.), Giemsa ¥4 &
(Sigma Co., US.A)E ERHSIFCE

22 CO; incubator(Forma Co., US.A.: Model 3226S),
clean bench(Vision scientific Co., Korea: KMC-14001),
centrifuge(Beckman Co., US.A.: Model: GS-6R), inverted
microscope(Nikon Co., Japan), FACScan (Becton dickinson,
US.A), rotary vaccum evaporator(Bichi Co., Switzer-land),
autoclave(Sanyo Co., Japan), micro-pipet(Gilson Co, US.A),
titer plate shaker(Labline Inst, US.A), camera(Nikon Co.,
Japan:  601S), (Kodak Co., USA),
microcentrifuge (¥}, Korea), UV-Vis spectrophotometer
(Shimazue, Japan), Turbo ThermocyclerTM (Bioneer Co.,

imager system

Korea), electrophoresis tank(Cosmos Co., US.A), cool
block(FinePCR Co., Korea) E& #FRSIGTH

2.4
1) &8 8

LS B1-B7 28 HES 22 IS0 Wi RHiEK
1,200me ) &7 W IS 35FR S Sl WRSH BES
rotary vaccum evaporatorollAl BB BESIGCE o] & ol 7
0C deep freezer (Sanyo, Japan)ollA] 24 &QF WESIL
freeze dryer(Eyela, Japan)Z 12BRIS & ®@sle Bl
20292, B2i= 25.13g, B3 16.9g, B4l 23.20g, B5:= 13.37g, B6
= 17.31g, B7:= 26.05g9) ¥k Hol, AME HRSIACE 8

HERol= £HARK BFAA EHoINSH, MEs K
Bpsol= RPMI 1640 free mediumoll JB#EAIAH syringe
filter(0.22/m, Falcon)Z M#ASKA HASIMCH
2) Cytokine BT B BiE
(1) #ONT 5 Wy kR
IE® BALB/c 479 MRKE Misll MEMRE Hust
F o} ¥EZE RPMI-1640 KpeakolA] 1650 SQ1 iZ2d)
At oi7lol B1-B7 MEABH(100 pg/me)E ZHZ REESIIL 38%R9
B0 $EEB(37T, COy, Napeo, USA)OIA SERSIACE K&l
F 2000 rpmolA 5837 FLIRSIH LBERE RES F
RNAzolBE o835k MBS E1ER & RNAE mitHdlk= #
e Bslrh
() RNAY) %2
BB KT F 2000 rpmollA] 527 BLSEESI dEAE
BxESH & RNAzoIBE 018310 i @itolA] REtsh= Hkol
Wik} total RNAE #HSICE MHiS RNAE  diethyl
pyrocarbonate (DEPC)& JEEES} 20.09) /@Kol 0] reverse
transcription-polymerase chain reaction(RT-PCR)ol} #FR3IHC}
(@) FWH-BER EBRMW(RT-PCR)
i E (reverse transcription) FIfES XEMSE total RNA 3 ug
oll sl LS 75 Tollxl 102 591 denaturation Aj7l %, 3
2g9) RNAo| 25 9] 10 mM dNPTs mix, 1 x£9] random
sequence hexanucleotides (25 pmole/25 ), RNA inhibitor 24}
1 4£9] RNase inhibitor (20 U/ put), 1 1£9) 100 mM DTT, 4.5 ut
9] 5 x RT buffer (250 mM Tris-Cl, pH 8.3, 375 mM KCl, 15
mM MgClyE 42 %, 1 49 M-MLV RT (200 U/ x0)& tl5lL
DEPC AZ|¥ HEKZA & 2171 20 w7} BT E SRt
o] 20 w9 KM BEWE & 2 F spin downdlo] 37C E
Kiiol x| 602 SQt KMAIA first-strand cDNAE A3} TS,
95TalA 102 S K@l M-MLV RTE Fist(LAI7I L A
we) 827 HArE ol¥Al Aol TTE first- strand
¢DNAE polymerase chain reaction (PCR)o| #HISIC).
(4) cDNAS] PCR £
PCRE water bath 52} Turbo ThemalcyclerTM & 018
3l 17519 RS olu) AR 3 u9) first-strand cDNA
& FYOT HAIBINCH, AT primert Table 10 Ha5I%
.} 2} PCR BHSE sense primer (10 pmole/uf)$} antisense
primer (10 pmole/ut)& E& ¥ 1 wi] WF 1L, 0§70l 3
9} 25 mM dNTPs, 3u£9] 10x PCR buffer (100 mM Tris-Cl,
pH83, 500 mM KCI, 15mM (MgCl), I2]i 018 p£9) Taq.
polymerase (5 U/u0)8 HMSt 5, RBKEA B Bul7} 30
w7t EA sl 73k
PCR {RffS, pre-denaturation; 95C, SEE 3 TS,
annealing; 55C, 1%, elongation; 72C, 12, denaturation; 95T,
12 30 cycles 3t ¥, post- elongation€ 72ToiA] 102 &¢t
SFEACE 24219 PCR EMS 20 o M 1.2%9) agarose geloll H
71 &3 HHSIATE PCR KMol fEFIE primers table 80
Felsiirt
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Tabe 8. Oligonucleotide sequences of primers

Gene Primer Sequence

L2 Se_znse 5'-CTCCTTGTCAACAGCGCACQ—(B’
Antisense 5-TCAACAGCTCCAGGTGC-3

L4 Sense 5-ATTGTCTCTCGTCACTGACG-3
Antisense 5-TGTGAGGACGTTTGGCACATC-3

ENY Sense 5-AGCGGCTGACTGAACTCAGATTGTAG-S

Antisense 5-GTCACAGTTTTCAGCTGTATAGGG-3
Sense 5-TGGAATCCTGTGGCATCCATGAAAC-S
Antisense 5-TAAAACGCAGCTCAGTAACAGTCCG-3

f-actin

3) FAIZ FBE47I(flow cytometer)E 01 ZT AL 547
(1) R e R

IEH C57BL/6 mouseQ] FREES WSl MEAERE S8k
& % 0)g) o-CD3 mAB(lgg/md)T a-CD28mAB(lug/nl)S
coating®} 24 well plateci] SLEJOIE A ZE RPMI-1640 KO
Al 1B5RT St 5%&SH ¥ B1-B7 HERAEL(200 pg/me, 100 pg/ml, 10
pe/md, 1 pg/ml)E ZV2} EREG)IIL 24557 SO EEE3(37 T, CO,
Napco, USA)oll S#3IICE B8 KT & JM MEE sk
FAZ YZREUVIE 0183 BEMIE 2HE BITIIICE

(2) B S5

PR 712t 4TolA] B Byt (immunofluorescence
staining)S EHESIY L, ZH2to] PE-anti-CD25, FITC-anti-CD4,
PE-anti-CD3e, FITC- anti-CD28, PE-anti-CD69, FITC-anti-CD19,
PE-anti-CDME W T 3057} Y20k REAIHCL RE 3 38)
ol BERBEARABKE Kite F RAE HEBLVIE B
= EHARE askdrh
4) #at KE

HE &R unpaired student’s T-test& AMS3KH #HEt &
HEIR oM P<0.05 £ P<0.01, P<0.001 KigEolA] HEME &
yichol oi= 8

SRR

1. A BHY T MK wSikbol nlXle @8
1) IL-2 AT B X B
% C57BL/6 AMFQ T ME 286l anti-CD3 mAbS}
anti-CD28 mAb, 12| 1 B1-B7(100 zg/ml)S EA] Miekslod IL-2
RETF BEE BES HR, FAC(media) T MY IL-2 BEH
F HEES Ht 3ol 1628 UERD 8HH, anti-CD3 mAbS}
anti-CD28 mAbE RS S HBEES) He 4t 2012 viehd
FRel ool Blsle] IL-2 @EF #EH0l 2 ZoF wmE Ve
Ak of7)ol Bl REBS 221, B2 LHEEES 12, B3 RS 56,
B4 #EARES 70, BS BB 31, B6 IREEHES 214, B7 RAKS
622 BEREACHFig. 1).
2) IL4 @ET 2ol niAls B
IL-2 /553 G- HHELRE BIFESH IL4 BEF #EoA
= 2] (media) T ##EY Ht kol 022 VIER L, anti-CD3
mAbS} anti-CD28 mAbZ R FEKSH HBEES Ht 412 592
LIER} BR21Zol HI8iad IL-2 @B %Eo] & ZOT s}
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Attt o710l Bl fEEES 56, B2 HE#S 0, B3 BHBES 34,
B4 FEES 31, BS BEBS 56, B6 RS 39, B7 HEPES
278 BEHXCHFig. 2).
3) IFN-v #BET BB viXie B

IE# C57BL/6 A0 T MRS £HEEsl anti-CD3 mAbS}
anti-CD28 mAb, I2)1 B1-B7(100 uz/m)S EA] ZEsI0
IFN-v B &7 REES BES KR, FAEl(media) T Q] IFN-
v EETF BEY Ht a2 552 LERGIL, anti-CD3 mAbS}
anti-CD28 mAbZ [ERf HFESH £HIBES Ht 42 2022 vieh}
EREIT viskd & Zo& wmE VeI of7lol Bl #
B2 214, B2 BHEEFS 5 B3 HREBS 220, B4 REBS 87,
B5 fREAEES 205, B6 {REABES 212, B7 A 122 HEHNU
CHFig, 3).

Fig. 1. Synergistic effects of B1-B7 extract on IL-2 mRNA
expression in mouse T - lymphocytes. Mouse T lymphocytes were
transferred to 24-well plates with coating with anti-CD3 mAb (1mg/ml) and
co-cultured in medium supplemented  with 100 mg/ml of B1-B7(A-G) for & hrs.
Amplified IL-2 PCR products were electrophoresed on  1.2% agarose gel and
internal contro! (b-actin) and the analysis (H) was used to 1D-density program
and the other methods for assay were performed as described in Materials
and Methods

HT value

Fig. 2. Synergistic effects of B1-B7 extract on IL-4 mRNA
expression in mouse T- lymphocytes.



5 Y A9 gl W

HT value

Fig. 3. Synergistic effects of B1-B7 extract on IFN-g mRNA
expression in mouse T- lymphocytes.

4) CD28 #E-F HEHol nXE: B

IERE C57BL/6 A T #ME 538ESHY anti-CD3 mAbS}
anti-CD28 mAb, 2|1 Z}Zto] Bl, B2, B3, B4, B5, B6, B7(100
rg/mlyE FEIRy 2R3l T MBS B BRE §Esl7)
15104 CD28 @MAT HES BRD &R, FA D) (media) T M
ol CD28 gMF #8i9 Ht 3to] 13622 LIENEL, anti-CD3
mAbS} anti-CD28 mAbZ ElfF MBS HEHS 1582 Ueh)
TRkl viskd £=9] WmE LIEWIICE oi7]o) Bl #8
BS 163, B2 HHBES 0, B3 {EABS 149, B4 RHBS 165, BS
REBS 135, B6 BMBS 146, B7 HHWBS 11302 @nEy
CHFig. 4).

Fig. 4. Synergistic effects of B1-B7 extract on CD28 mRNA
expression in mouse T- lymphocytes. Mouse T lymphocyles were
transterred to 24-well plates with coating with ant-CD3 mAb (img/ml) and
co-cultured in medium supplemented with 100 mg/mi of B1-B7(A-G) for 6 hrs.
Amplified CD28 PCR products were electrophoresed on  1.2% agarose gel and
internal controt (b-actin} and the analysis (Ht) was used to 1D-density program
and the other methods for assay were performed as described in Materials
and Methods

2. PR RN Stro) nIXE s
1) Z@EM(L CD3’/CD25" T Ml Sy
FAl2l#ol CD3e'/CD25" MMEs 43%% LUERS uhd,

Az Z8dl @3 IF

anti-CD3' mAbS} anti-CD28E [ERF 1530} ¥R (control)Q)
CD3e'/CD25" = 31.8% 2 1W/MSIAC) Anti-CD3 mAbS}
anti-CD28, 71211 Bl, B5 [EI8F HHEBS CD3e’/ CD25" @M
7t 227} 42.3%, 401% 2 HEERO] HI5lo) HRHRY} S5
o} 9FH B2, B3, B4 MR HEBOIME 2 311%, 38.7%,
324% % JVEh} #IBE 118l ARME7 BRIA LUch
e B6, B7 EIRS RERS 35.6%, 38.6% 2 LIENL) BEERLO) B)
Sl AZQ) HEREEE7 HEEUTHFg 5-7).

i LT SR
o* 10" 10 10* 100 10F 107 100 100

.
»

o

Fig. 6. Effects of B1 extract on CD3+/CD25+ expression by
anti-CD3-stimulated mouse cultured splenocytes. Mouse splenocytes
were transterred 1o 24-well plates with coating with anti-CD3 mAb (1mg/ml) and
co-cultured in medium supplemented with 100 mg/mt of B1: for 48 hrs, After
48hrs, The splenocytes were washed twice and analyzed by flow cytometer.
Events in panel were backscattered onto a dot-plot of GD3e-FITC versus CD25-PE.
WT = Normal C57BL/6 mice of splenocytes Control : Spienocytes + anti-CD3 mAb
B1 : Splenocytes + anti-CD3 mAb + Bt (100" mg/ml)

o"'ﬁ:‘ T RRT o o'ﬁ{o"‘lb'* TR O T T = an T P
CD2s >

Fig. 6. Effects of B2, B3 and B4 extract on CD3+/CD25+ expression
by anti-CD3- stimulated mouse cultured splenocytes.

CD3¢ —P>
102 10" 10°

10° 10!

o® 10' 10° 10° [T 10"‘{5* 10°
CD25 >

Fig. 7. Effects of B5, B6 and B7 extract on CD3+/CD25+ expression
by anti-CD3- stimulated mouse cultured splenocytes.

2) TAFEEL CD3'/CD69" T ABiEM B,

FEXEITe CD3e'/CD69" M= 23%F LERS 8M,
anti-CD3 mAbS®} anti-CDBE [ Z®S HERY
CD3e"/CD25" MMM 27.8% 2 MMSIAACY. Anti-CD3 mAbS}
anti-CD28, JI2]1 Bl, B3, B5, B6, B7 [EJkF RBAMS 217} 40.6%,
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36.2%, 384%, 35.1%, 34.8%Z LIERL} ARER7} BEREJUTH

ol €} Anti-CD3 mAbS) anti-CD28, 12l 27} B2,
B4 [Elfs #aRt0) CD3e’/ CD69" MME= 237} 29.5%, 284%
VER #mae) 2 28271 QIIch(Fig 8-10).

Bl (CD3 mAb)

10¢

10 107

cDe9 —»

o 10
; .
%

1

AR TR ARTY
CD3e

Fig. 8. Effects of Bt extract on CD3'/CD69" expression by
anti-CD3-stimulated mouse cultured splenocytes. Mouse splenocytes
were transferred to 24-well plates with coating with anti-CD3 mAb (1mg/ml) and
co-cultured in medium supplemented with 100 mg/ml of B1 for 48 hrs. After
48hrs, The splenocytes were washed twice and analyzed by flow cytometer.
Events in panel were backscattered onto a dot-plot of CD3e-PE versus CD69-FITC.
WT : Normal C578L/6 mice of splenocytes Control : Splenocytes + anti-CD3 mAb
B1 : Splenocytes + anti-CD3 mAb + B1 (100 mg/mi).

B3 (aCD3 mab)
l 36.2%

cDeés —»
10 102 10*

10° 10*

&

3

B
1 2 B

2
0° 10° 168 10° 10* 0% 10° 107 10’
CD3e

Fig. 9. Effects of B2, B3 and B4 extract on CD3'/CD69" Expressio
by anti-CD3- stimulated mouse cultured splenocytes.

B7 (a-CD3 mAb)
348%

oo i :."-._r o3
oF 10° 10° 10° 167 10f 10 10*

CD3e

Fig. 10. Effects of BS, B6 and B7 extract on CD3'/CD69"
expression by anti-CD3- stimulated mouse cultured splenocytes.

3) S L CD19'/CD44" B MBHIE SHML

2Re)79) CD19'/CD44" ffisE 104%2 LIERS 81,
anti-CD3 mAbS} anti-CD28E IRy 1ZmSt BRI
CD19'/CD44" MfESE 143%2 #MSIRCE Anti-CD3 mAbS}
anti-CD28, 12|11 Bl it RS 241% 3 BRSO vlolo]
HEHR7 BRIIACH

B2, B3, B4, B6 R $#@mol CD19'/CDM" Mg 2zt
17.2%, 18.3%, 21.3% % HEERtol 015k A0l HFEHR7T LUIEL
W 11(Fig. 12, 13), B5, B7 EIff BB 13.7%, 43%E LIER} &

e xjo17h ARACKFig. 11-13)

3 wT & ControkaCD3mab) & Bl (a-CD3 mAb)
T > 104% | 14.3% ) 24.1%
2 ®] 2 )
S - < 1)
2 2 3
ee El Bl
0.l B . ;
(3] %—' =g R e e ko) | é ?".'w- (e300 |
o' 10° 10' 10 10° 10* 10° 10' 10* 10° 10*

.
ol

Fig. 11. Effects of B1 extract on CD19'/CD44” expression by
anti-CD3 -stimulated mouse cultured splenocytes. Mouse splenocytes
were transferred 1o 24-well plates wilh coating with anti-CD3 mAb (1mg/mi) and
co-cultured in medium supplemented with 100 mg/mi of B1 for 48 hrs. After
48hrs, The splenocytes were washed twice and analyzed by flow cytometer.
Events in panel were backscattered onto a dot-plot of CD44-PE versus
CD19-FITC. WT : Normal C57BL/6 mice of splenocytes Control : Splenocyles +
anti-CD3 mAb  B1 : Splenocytes + anti-CD3 mAb + B1 (100 mg/mi).

B3 (a-CD3 mAD)

cpis —>
102 107 10*

10° 10’

Fig. 12. Effects of B2, B3 and B4 extract on CD19'/CD44’
expression by anti-CD3- stimulated mouse cultured splenocytes.

cpig —>
107 107 10

107 10'

Fig. 13. Effects of BS5, B6 and B7 extract on CD19°/CD44’
expression by anti-CD3- stimulated mouse cultured splenocytes.
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5 8 ML zgol we N9z A B d7

WS aR Bt UEhE BicEE E 2e BIrERYS B
FHOHT Ao} olol S MR MRS BWESIL AUk

ERHN WAL L1 M8 Qo #FEL AoH, I
2e) @59 BHALE BE FRS LB BR BERE X
t & 4 U= BRI MEEM S HET BEUA &F
= Ak

& HROINET MEMNQ) Y K5 BIRY HA Fxog
SKIESE A7 (B1) T ¥ MR F(B), IEMEEH(B3)S BIHBI) S
2 1HA /%(B4;B1+B2, B5;B1+B3, B6;B1+B2+B3, B7;B2+B3)5}x
®E EHOE BRSIICE

WA KELEHS +R2ABES £AHOE 3=, o
L FRABET MRS5S R BWEER T Mk KR
3 Aol thakd ™™ olm) 4 Rbw MET vt AL, +2AH
Bk AS AEMAE FifE fEMAC] #E98 vy} Yol olg
HEEOT BEIIUCH

EORES MBERS B mEe HRAA HER
S HB/ADCEH BEAGKS) WHES WISl B KE Y
BHE MHST o012 BES &M= fERES shetl, K
olM fERE/} EEAC BISK RMEEE, RIMERBHKES,
fibrinogen X FRINI HRE Sol 1", MEBNA M/MR
BfEol AR BASH= B wibRko] B BF AR
#ol 8 4 USS FYSHL AT

& EHolA BILRAS 90 HEx widol ¥Esle B
&, WA FBOZ SR, oS0 AME Wk P
M HR RSES dsEd oed gt

WMAES T, ISR (EROE BETHE, eSS,
FREMSE £ 1™, olol thdt AR 51 U937 Mol
A} apoptosisoll HX)E &S, 0P ik BHARE, M
B WERREES 27 ®ES vt Ank

BAS FHER, MELE FHCE KEERG ESRRE,
MRS =€ B, olo) tig BIRE 617s NE Hi4s 10
HIMRE, o= DpE W IS MEFol OIS FUEERS,
X172 Topo-1 ¥t HE U MIEHKES, @02 A9 fif N2
Foll the ks fEF BEe 2zt |&d vl Aok

FBS EMER RIEE RELH EHCE BERSE
SRS, BER, WEAE 52 wala®, 279 89 s
ol st MRS, &%, o, &Y 2 %y KE Wl v)X)
= pEe, M= B HiMStE WEAS Tanshione TAE #
R v} ok B8] 2= & #RI B8 EIMLR KT
bEE-—HAES) imNSEE, TUE% fEM, R HEEERC td B
RS E3l fB BOE, BROE 0|27 EMLRA0l &
31 gRss kol 23 MM HARBENAQ K HILER,
MMP-2 &t IEIER, NS TR IWBIER 2 M/IMR EE M0
HIER Sold 0l AEMAE BRV SHiE & & Rme
Eie S0 AT FHEE i ol ARNOE mEE 4
USE =R vt Ak

BRBEENS AEH HES EHYES aHL A
o, B&s] IS WS MEIERT ohlel, HiE SERS

BBAFVIE 51, B8 EMES 4180 RPN R
AA i S EES BEouls Aol MEI/T Sy
E3 EROIME BMAEES B2 BEATL KRS BLAl
7= EFE 10 IR MET BRS BB BRI, BE &
53} mEEol REAA ZADIL ATk

RS BR EYR) KEE HEES, HINEM EES
2, H, Ws, ol Wi, BE S8 1kela®, olol thd HE
2 Sankawa U™ = S180 Bk MHIS 29 925% £HER
HRE, B EE U AES AHY) RE L SN DEBRE,
Noble RLPS HR0 Bit: ABS BWE NamRs, 4
= Hela #iffi DNA SR(E7)-GH) MAEAES 22 ®&3) vt
7} ek

FEE LB, R, RIE ERCE SRR, BB,
R, FIE S wolmY, RS HENE HOmE ERS
2 s, LR, EE BIE 52 Kok, olol Uid MER
U2 R petroleum ether YO ML) THS BT
7} ATk B FR K% REDE TF BARBD SR
fEFS BRI UL Yol £3) Mol HBHY ROE BHY
T} @mEmolA B KRS Al A% ERFRRY Bi2cs
HI, 71 BRS 2 A#t0 ERERE £ AR #S BEl 8
ASI SRR, RASER MEEL Y SRR 59 YuYg
RESME7 LIERLL, ol213 #(L7) BiS &2 1HE SRETA
VERG RS #RSIT Ak

MBS "EREN BAIF “REFE RELE" “REH
£ HBERE" S04 UERD vl Zo), ERE RNBEEE &
ol Bl EHAOE HY, RRE 2@ B BT B
EY HE RTE ZMsled, L2 Aff Ao ERTES
BRS B MEOT BESIL JAct ol AR} A5t R
9] HES HES EERSH Bt 859 £&E0A BIEH
LI 2 4 e, olid B ¥87 SE #EEL U=
ST B R 52 alwo) s B BRKe) mEE T
BeHES Rl 3 ok

%92 Bmolx BN BEROA ERS BN HiE
S BEWOT AW KM #|E WK (biological response
modifiers; BRM)Q) 488 FHil U AAAY KHES E3 28
80 mET EEHT \eEch - BEQ KEZAS B2
ohJE} RS, BILE S /EAS She EMET %X Wil
T WmEe B9 —d fEE HRE VXD Yok Hl o
2 BA Y mNE) g ERRSss B ohlel B4
oll BEE WHEMAES 7IA L Urhs FHolth Bkl Blo] R W
2 E3} £ wrv sl BEs 71a A RIS U8e £
#3 BHE Esl 7ES vy} YTk
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M3 S FAEC T @k, NK i 2811 k& fRsSe] 88
o} Qe Holl #ESK] S BREUA #EiTEIL AT

EREROIA] B BRSIERBON} R MARELEE U2 BE
ZV R =EA, A ERS LR ok BES e A1, B
gago] ETEE EFY R BRI RS FAERHA B
o) g0l &2 PHY ST BN BRKLS EEHS R
F1 et

RS Eo| T #ild SECR IER HES HEBA7A
LT il B EEARIIA REAIIH, B2 EEEE Sk
BHE A & 5 Ae BEE A=W HARE 248
B0l Al AGEd EREE AUl Ark

2 BEol Qo] BRERES FE cytotoxic T FE77} il
Hao] MHC class 1 HilR3} BEE RIS RN o]F]
A, 0]2i¢t cytotoxic T HWZT9 528 HH{LE 6] helper
T A=ZTERE 4KE lymphokines(S3] IL-2)9] £&80] EQ
BICH. ol2idt AR KW olnl B HRE S BHIUY
I, BET FANCE FREAAL UTh & RKE g
Ql &EIS WEsh= T #ills S4ESH HiRl OISl BENA T
Bl $EAES KL Yol, APColl ojsh BiET= HIRHEK
peptide oll FEHQI T M) BiEs HR HR AES
E3l, o] & EpEE BE Kol SES cytokineES] SHLES
EH(CE T M cone 387EO] YolLbAl FCH*Y. 5] T Ml
Fimol BESHe T MM $8RI(T cell receptor; TCR)7} KRS
2ol il NEEE EFE HEsle 8BRS o] 7 Al
A B B2 BEE AX BET B BEe vIAEE BF
RIE BE #E8e BRESY) Jslie ERESH T M Sl &
BE Yol WRIt firslolof gt -

BEMA g2l HiEE, AR B & T @l 889
CD3 28H4 W CD283 2+ costimulatory moleculeS E3)
il RERE EFV BEST Fyn, Lk S9 tyrosine kinase 9
EiE7} dojulil, olSol dgt o] 7 BHEES #Rk{l
(phosphorylation)Z &l 43 EF #5E BES HX NFAT,
NF-kBL} AP-13%} Z}2 transcription factorE IEHELAIDA 2 EN
B BET BES WL T Ml B E giFskA Bob.
Z18)1 TCR/CD3 complext} CD2 RHEE Ed #IRY T M
SIS CD28S Eol HEE T MM WE KES L2}
phorbol esteroll 98} Ca™ JRk#A T M WEHALE LRECH™.
T M7} TCR/CD3 ligationol]l &l #E#t € m IL-2, IL3,
IL-4, TNF-q, INF-y, GM-CSF, ¢-myc, c-rel, IL-2Ra, IL4R EEF
O} EERo) Minwlil, M RME 43F CD69, CD25, CD44,
CD285o0] sgmstAl Bt T fif stk CTL BRES 187,
RIEOI} A killingoll Q! HOE YBlM ATk

T #fE StEdkol BREE B9t & ERSE s, RENMA
24 v %71 ¢8lA U= FKBP (FKBP12, 13, 25, 59)0ll KR
ROZ @aviiil geid v} Atk o] FKBPE: peptidylprolyl
cistrans isomerase IEF rotamase iG-S 71 EEBQ folding
ofl RAERSIAILH o= TiF i Bedale EERQ BifRo] |1,
tacrolimus®} FKBPS] &8V} i Hiskol LEMQ) #E1E 5}

B ECE 7120 £EEeEN RE N #rES Uehie A
oF ogdA] Ak Tacrolimus /FKBP j&&#s= calcineurin®) B
subunit®} A subunitd] catalytic regionoll &35l 0) BREC)
ZIX I U= phosphatase $EHEE MBS

Calcineurin®} 712 & Sl transcription factor®l NF-ATc
il 71 nuclear counterpart®] NF-ATn3} 9tt &S & Oct-1,
NF-kB, AP-13} n}X}7}A| 2 IL-2 promoter/enhancerdll fERISICL
Transcription factor£0} #£&310] IL-2 $$F transcriptionS 3R
Hi5hH= #Rk7+= transcription 7§AT Y1X12) upstream 2 F ¢F 300bp
AT 7)1 grk T2 transcription factor£0] Z#%SH B0 MHE
ol HFfESh= UFH NF-ATE #E#6E lymphocyteo ATt RE
T Qe ok Ca” My MM WEHLEF calcineurin®
NF-ATcZ dephosphorylation A|7)™ 1oj| wiz} NF-ATce= #% QF
oZ BESkA Elo]l NF-ATn#} #&&56HL 0] complex?} DNAo]
BETK L2 #ETo BEE Edrt

& FEOIME AF 9 HEARE 5SEESIo anti-CD3 #iig
9} anti-CD28 HIA2Z #ESIH T ML EHAE A1711L, X HE
o] ABE HESIH B ER BRE oW A, 12 BE
oAl Bl RERET B6 HREiEolA HFEHR7Y REFIAUCHFig.
1). Z2L} IL4 EEolAE= B, BS #Ei#ko] B} HER 5ol bl
SH HEENCE £ BE7 VERIQU R HRe BEFX
QIUCHFig. 2). IFN-v @EF #EROIA= B3, Bl, B, BS Rt
«OF EHT WHEES 1WmAZ 2 (Fig. 3), CD28 &%+ #ER
oA Bl, BS #pagtollAl 1@ME UIERARAEKFig. 4). FACSo
QI3 TSt CD3'/CD25" T MilSL BLolAE Bl, B5 e
o) HEgol disld MREBFEI BEEJH(Fig. 5-7),
CD3'/CD69" T #ffigk #{ oAl Bl, B3, BS, B6 1&mEfo] #f
FRgrel vlIsld HBRHR7E BREEJCHFig. 8-10). BFEHN
CD19'/CD44” B Ml #tolxl= Bl, B6 #BBfolM MR
R7} BEEUCHFig. 11-13).

AfRold B T B Bils iR FRL BRBER
BO) RS} Mol HBHIQ) fEFSE CD8™ THAIS} natural
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# ROl 115l SIACE CD19"/ CD44" B #fig= Bl, B6
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