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INEEERE D~ 7 A ) BRI E D
—ESEEDIEYIERIY > 2 SERRIEERER B L T —

Kk 55h

Ba iR

E B EYHEFEEDOZKICEE IS ) o SERRIEERER (DLST) i, EAEDRE><A b
Yz EMSRIZTEER/NEFSE LT R VBRE AW TR L7z, /NEHEIZ in vitro
TeA M VIEEETRL, CAERTCHESEEL Tu, NEBBRRELTAD
ARl Y > 38k T2 CD 3* i@ RE 2 v — 3 > & IL-2, IL-4, IFN-y OELNEEML, B
Y >V RERTHIA b A VEEOEMSRD otz B v S ROFE A Y= v
(Concanavalin A, #i CD 3 #ifk, lipopolysaccharide) iz & 2, % U < 138538 (/NEHAES,
EERTREE L, MREM S I & 253 bRIGIE, NEFGEIEFCB LT LV ERENT
Wiz, /NERAE DS in vitro, in vivo DA TRT A bz VIEMESERED DLST IZHiR

RENTROEELZSZ 5HWREESF L o,
FEYIRIEY) > SBRRIEEER (DLST)

R5IARE: HUMTES

<4 Y x iEHE

&
FITIEFEYHEITEEORZ AL LT, FHICE
BTE S0, BV 5D 2 ERRIEEER drug-
induced lymphocyte stimulation test (DLST5 PER
U7 BN A SN T WSS, S »ICEYIC X
LIEETHZ LEZ6N5DIDLST BEHE L =
SRVEINEHMESNTVS, ZOSHEEEIES
AR EE OBWERRERIC B 2 BRERZEX OHE I
bEAEINTWEDR, L DEFESB L UZORKRE
HZ, invitro 7 vyEA BT BR) 7aririg) v
NEMEL (A N )EELIRDODONTSE
D1~3), BRI X 5 DLST Bz » c2kic
ERLUI:ECREERBDEFDIHRE SN TV B,
BEHEZ AT DLST i & 2B HERSFERN R Y
UNBRRIEERBLL TWE DN E D WEMTH S5
Fb L, BELH501F, EAREK X IHESE
DHFECHIRERZIEL BT 57 DX IERZ 2
WEIDSEFEOHBEERSE 2EML T LEE:
WELTWS, 5, FEHSD XBEAFEFRAEOEE
FEOFRMIMY > SBRIZBWT b, /ANEGIE S DLST

[l

BEFER B AR F PR FFHEE
<ZfTH 2002410 A 31 H>

BERE  NESG

Btk & U E sk RSBk (LMIT) == L,
Z OBEMEROE & PSHERICHE T 2 REOTHEER T &
STKRKELRERENBZLRHREL TS,

BEHIED DLST k> W CRIE 25| & & 2 T rlaeHE
DHIRFELT, EAEORSEEREDRERE R
ETAAREE R > TR I ENRBENTWS, £
KEMEBRTIEH 20, EAFEOROKRECL->TY
URERDEE 2V —vay, 4 Mh A VELRE,
NK &HEDH 2013 Y > SEREER G % & DEAL B S
WEINTHYSI, ZDkd, FE—OFEEKIZE»
THEFEROBREBICEHENS XSkl YNEROK
IGHEDED, FIEBENLZRECL2 DO TR
{, SBERDA —N—F —ViiEMET X B ATREED
EZOoNDIBOETHSE, LLLEMNs, ZOLIRHR
BROEMEZ DWW T, DLST & 0 EE THRET 2N
ZTZREIZ R,

Fxix, BENEENE—LEZ o3ROy
R &RV, FEFHESERANERE S s BT RIEE
Y U TRENBERETH /NEHBICDOWT, in
Vitro BT BT A Y U RERIZT B~ A hY 2
EHE, BIUNERSEROKRS L~y ADM - fiF
D USERDV A Y x VBRSO RN E
EREFLDT, ZTOFBRCEEEMZ THRET 5.
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MBS UFHE

1. EAET F AROFHE

DLST icft L 7 EY o BT HBR L H 21T - 7-.
INEERYS, EERREALB L OME N TS O L D
BERHEIRASHY AT 0REF(Z 7 b —R) 2E&F
BTWIFAFRERWRE., SEYOFHEITLZZ0.5g
D F A JFER(INGEBAS ¢ lot no. 240009020, FERITR
2530 2 lot no. 230025030, fk ¥ M Ml =% %5 - lot no.

Table1 Composition of Sho-saiko-to®

Constituent herbs Content (g)
Bupleuri Radex (Saiko) 7.0
Pinnelliae Tuber (Hange) 5.0
Scutellariae Radix (Ohgon) 3.0
Zizyphi Fructus (Taiso) 3.0
Ginseng Radix (Ninjin) 3.0
Glycyrrhizae Radix (Kanzo) 2.0
Zingiberis Rhizoma (Shoyko) 1.0

 : Indicated amounts of herbs were mixed
and extracted with boild water to give4.5¢g
Sho-saiko-to extract.

Sho-saiko-to (TJ-9)

9:195

2990127010) % 5 m/! @ & Fi A% Sk CRERZE &) i
SR Lo, 10%FE@EMbY v iR IRIMEE (FBS) (KH
ABUEE) ¥hno RPMI-1640 (Gibco BRL) (10% FBS/
RPMI-1640 medium) T, /NEHHE X 50 %7213 62.5
SRR, FERIRESIE & URRE N =5 1& 50 54
WL, B4 OEWIE 3000 rpm, 10 HRELE, &5
W0.45umDIYRT 7 40y —(3 70 V)T
L CREMERE LI BB % 1% penicil-
lin/spreptomycin, 10 mM HEPES, 50 xM 2 ME,
2mM L-glutamine 8 X 1 10% FBS % & & RPMI-
1640 medium (B538#7) THRL THW .

/INSEHAYS O DLST 12 8 1) % #kR i B 1% 10, 20,
40, 80 ug/mli, F 7-1%12.5, 25, 50, 100 xg/ml %
RV, EERGPRESAL B & ORI -FHll== 1 12.5, 25,
50, 100 wg/mi OYLEE % FHvs7z,

Table 1 IZEIZE LT W B/NEHES ORISR, B
X UG EES D& T F ARKRIE, PATECARRSHFET
EEC LTz, b bR, S9A, FE, #/E,
KB, HEB X EZEOBUKH T F R 138 5EHF -
FAFROFEFICHEC TIERR L, RNBEWRIRE L
B VAR & RIS EE 23 2.5, 5, 10, 20 pg/ml 2%
2L CHRB LU, SEES X Fig. 1 R LIHE
WTYERR L, TR ERE U2 S ESER O

Major ingredients in the fractions of TJ-9"

Fractions Ingredients
¢— 80% Ethanol o Y
P polysaccharides, proteins
| w oligosaccharides , peptides
P 50M baicalin, liquiriti
X — HP-20 aicalin, liquiritin
(41.0) R wogonin-7-O-glucuronoside
baicalin, liquiritin
wogonin-7-0-glucuronoside
W 50M M glycyrrhizin, saikosaponin b2
(37.0) 6.2) (3.8

Fig.1 The spray-dried extracted powder of Sho-saiko-to (TJ-9) was
dissolved in water, and ethanol was added to a final concentaion of 80%.
After centrifugation, the precipitate was evaporated to dryness (P frac-
tion). The surpernatant was dried, and then redissolved in water. The
extract was chromatographed on HP-20 and eluted with water (W
fraction), 50% methanol (50 M fraction), 100% methanol (M fraction).
The eluents were lyophilized or evaporated to dryness. ® : Yield of P, W,

50% M and M fractions were expressed as % in TJ-9 dried powder. ™ :
Major ingredients of each fraction of TJ-9. The component of each
fraction was analyzed by high performance liquid chromatography.
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TRIEE IR R EAE U CHE L, Fig.l gL
51, PWENZIBDOMBLU6.2%D50M i1,
2, 4, 8ug/ml, FIINEH37.0%D W & 41.3% D
P x5, 10, 20, 40 pg/ml O 4 JEE% ATz,

2. ¥4 Yz UYE DT

<A NP B DTS DLST SRR D Y H iz fT
- 7z. Concanavalin A(Con A)¥ X U lipopolysac-
charide (LPS) ix SIGMA ® 8 & % v, = 7 AHi
CD 3 #if&iZ BD PharMingen O 85 % FHw 7z, <A
PP xiE, EEAREKEEERTCIEREAGRL
Con A 1% 62.5, 125, 250, 500 ng/mi, #1CD 3 #ifk
& LPS % 12.5, 25, 50, 100 ng/ml DR HE % FH
Wiz,

BME LUEFENES

SHERICIEZ, SPFBREBIC Ty —YIC3E 134T
THEHE LTz 5ESHMED BALB/c vV A (HAF v —
WA Y N—=) &z, AINERGE MF ikl 0.5 w/
w R LM LUIBEEE(F Y =y NS
FH—ER)E LTy R SHEMEHERS ¥,
SR L U CRARR & RFRERE L 72 MF ikl o &
By A 8HEE BB ¥,

1) > SERODERHT & 1) 2 /N BRENE (L ERER

1. AEAE O

20IU/ml ®~%) >F b ) o A (EEHEE) £ 8.35
mg/mi D3> 7% — )V (KRAARGZE) DREHK % 0.25
m//head #IRNES L, BREFIR % CI6 U <
BIE & ¥, s £ CEFIEE R L.

2. MY Bk FHEL

BRI L, 70 um DF A > Xy ¥ a BTl
L, 5% FBS/RPMI-1640 medium iZ ¥ L 7z %,
&0 (300g, 5min, 4°C) L TH & izl % ACK
lysing buffer (NH,Cl : 8.29 g, KHCO; :1.0g, Na,
EDTA :37.2mg/l, pH7.2)Ic C¥IM& ¥, Mg
5% FBS/RPMI-1640 medium T 2 [E¥E & L 72 £,
BEFRWIIT 2X10° cells/m/ 1272 % & 9 FHELIL 72,

3. FrEZER DR

LRODAFED EETOEEL TfTo7z. Thb
HHITIL, 100 um DF A v > Xy ¥ a BT U
i %2 10 mM HEPES % & ¢ 2 % FBS/RPMI - 1640
(HF F§ medium) iz % ¥ U 7= %, %0 (1200 rpm, 10
min, 4°C) L CHE S L7z e % 100 IU/mi O ~/%Y
Y MY AB XU 35% percoll (Pharmacia) =&t
FF B medium 1 B ¥ # X ¥, %0 (2000 rpm, 15
min, 4°C) LTI & w7z, ACK lysing buffer T#&

44% 5% (2003)

M+, || T2EEREL 2, 2X10°cells/m/
Wik d XS IERE LT,

4. HHfaSEE o it

MO REHIAER I VW= 33132 BD Phar-
Mingen DL 2{EH L7z, #IE(4X10%) 1X FcyR ~
DOTEDIERFRNLEEETHT 2720, HS5HUD
<7 AP1 CD 16/32 Hitk TALEE L 72 %2, PE-#E#k~ v
A$5 CD 19 itk & FITC ik~ ~ AHL CD 3 ik,
721 PE-#E5%~ v A H1 CD 11b §fitk & FITC-#E5#~
T AT DX 5 Pk BRI T30 ARG EE, 2%
FBS & phosphate buffer saline(PBS) T 2 [E#:# L
7. et U 7-flEI3 FACScan (Becton Dickinson) %
FAwTotL, 77— L iZ Cell Quest(Becton
Dickinson) iZ TfT- 7.

5. UUNERDY A N A A VELESB X UHIE

RS & CFEZERIZ 96 v =2V 7Ty N v —
Mzl Y xndizh) 2X105cells 12725 & S HEREL,
2 ug/mi O~= 7 A4 CD 3 Pifk (145-2C11) IhnE 72 1%
FEWMT 37°C, 5%-CO, 4 ¥ F a2 R—F — NI TH:
#FL, 24 %O LEF o IL-2, IL-4 38 & O IFN-
y DV ~)v% ELISA THIE L. Y4 b4 >OD
#l % 1% BD PharMingen @ OptEIA™Mouse IL -2
Set, OptEIA™Mouse IL -4 Set 8 £ OF OptEIA™
Mouse IFN-y Set % F>7z,

6. Y > ERHEEER (DLST)

5 & [FIBRICFERE L 7z AR % 37°C, 5%-CO, 1 >~
F arR—F —T3 HEEEL %, *H-thymidine %
18.5kBg/well il 2, & & I ISKFRIEEEE L 12 18,
Cell harvester (SKATRON) THs3£ ) /38K % glass
filter 12 [EUX L, *H-thymidine O #HfEPIER D A & i
(cpm) %2 ¥ v F v — 3 > h v > ¥ —(Beta Plate,
Pharmacia Co.) THIZE L7z, (3 7 = v O SEHIERIIEE
@ *H-thymidine B¢ D ;AAREDFE) / (3 7 = v DFEH]
FEVRINEE © *H-thymidine B Y 1A &8 0 1) % Rl 8L
#E4 (stimulation index : S.I.) & L7-.

TRET SR ERAT

ETOT—5 T FHE - EERFEL LTRRLE.
B OME A9 72 #4713 Unpaired student’s t-test
ZHV, 2TORRCBVT, BHREH0.05UTF
(p<0.05) ZHETHEMICEEEZH D & LT,

& ES

1. EYRER Y >/ BRRIEGERER (DLST) 2 & (7 %/
LeERISZ D in vitro TOAER

9, BEHERREL TWRWIEE <Y RO



NG D 7 R ) 2 SERRIEE R — BRI EE DEEYIAIN Y > SERORIEERER I BE L T -

124 a = b qc

12.5 25 50 100 1

i T el I T .

2 4 8 1 2
TJ-9 M 50M

111197

7d TJe

8 5 10 20 40 5 10 20 40 (ug/mL)
w P

Fig.2 Mitogenic activity of Sho-saiko-to (TJ-9) or it’s fraction in murine splenocytes. Splenocytes were

prepared as described in Materials and Methods. *H-thymidine incorporation was measured during the

final 18 h of a 3 day incubation of splenocytes with various concentrations of TJ-9 or fractions. The

results were expressed as mean = SEM of six determinations, which were calculated as follows :

Stimulation Index (S.I.) = (mean cpm in 3 wells of each agent-treated group)/(mean of cpm in 3 wells

of non (vehicle)-treated group).

@ in vitro BRI, /NEHE, T OSEES B LV
REp A3 2N L € DLST %47 5 72, /NSEHASS X
12.5~50 ug/m! £ CIREKENICSLE.2 LHE X
50 pg/ml T EME(SI:7.56) £ %D, 100 g/
m! TIRIEFBLLT O v~ & TET L7 (Fig. 2).
TI-9 4 EES D> B, S1LE2 LR S0P ES
(EfE S 10.37) O A TH Y, MESLS 50 M HEs>
EHNEIVER 2= U7z (Fig. 2). TJ-9 2#Epk s 2 &4
g 5 DLST 21To72 & 2%, 2.5~ 20 ug/ml
DHEFELF 2RIz BNT, HEBROAKEL SILE
B EREEI, i, AL SLEZREKRENC L
HE¥, 20ug/ml TIE3.66DSILEZRL 2. #F
3 2.5, 5ug/ml TAFHED SLEERLLEY, Z
N EDRETIZC ST ERET SR, F$H, K
B, AZ, £ SLECHEELEERRIZTSE1->
7z (Fig. 3).

2. ) o ERRRERIC RIZTNESISIER O EE

in vivo lIZBF % TJ-9 DV Y RERANDFZEZIRES
T 570, /AINEHG R §EMERER Lz~ v X (B
TSST), BXUIEEED~ ¥ X (BLF Control) d f#
MR & OV BEAZBR D Sz e MG (T Mk, B #HH
Mg, NK#ifgs & O HER) O R 2 HIE L7z, EILE
i M %0 SST ¢ 11.5+0.3%107/mice, Con-
trol Ti¥ 11.04+0.2X107/mice TH Y, —K, ¥
BR #1x SST ¢ 2.55+0.20%10%/mice, Control T
2.0340.16 X10%/mice TH D, NEHGZ X 2FE
BRBRA N ot FFEBIRORE 2 v —v 3
B W T, DX5YCD 11b%" cells (NK #il @) B &

—&— Saiko
--/x--Hange
—»— Ogon
--- Taiso
--O--Ninjin
—e— Kanzo
--¢- Shokyo

Conc. (ug/mL)

Fig.3 Mitogenic activity of composite herb
extracts of T]-9 in splenocytes. Splenocytes were
prepared as described in Materials and Methods.
3H-thymidine incorporation was measured during
the final 18 h of a 3 day incubation of splenocytes
with various concentrations of herb extracts. The
results were expressed as mean + SEM of six
determinations, which were calculated as fol-
lows : Stimulation Index (S.I.) = (mean cpm in 3
wells of each herb extract-treated group) / (mean
of cpm in 3 wells of non (vehicle) -treated group).

' DX 5-CD 11bbrisnt+ cells(= 7 v 7 7 — ¥ #i i) i
BEROZEZERZXRD SN olzdy, SST @ CD 3*
cells(T, NKT #il Jig) % 46.5+1.8% &, Control ®
34.0+1.0% iR L CHEE ML 2. —7, B
Bz B V> Cid T IS o M 65 B @ BER O 22 1372
> 7z (Table2).
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Table 2 Effect of orally administered Sho-saiko-to (SST) on population in
splenocytes (SPL) and hepatic mononuclear cells (HMNC)

SPL. CD3*(%) CD19*(%) DX5*CD11be"+(%) DX 5~ CD 11bb"'&rt+ (%)
Control 32.740.7% 54.6£0.5 1

88T 33.0£0.7 53.7£0.5 1

HMNC CD3*(%) CD19*(%) DX5*CD11b%"+ (%) DX 5~ CD 11bbrisnt+ (%)
Control  34.0%+1.0 31.1+0.9 10.9+0.7 10.5%0.5

S8T 46.5+1.8*** 24.6+2.8 10.1+0.5 8.9+1.0

® > mean+SEM of 6 determinations

#*#% 7 p<0.001 compared with control group

Table 3 Effect of orally administered Sho-saiko-to (SST)
on cytokine productions in anti-CD 3 monoclonal anti-

body stimulated splenocytes (SPL) and hepatic mononu-

clear cells (HMNC)

SPL IL-2 (ng/ml)

IL-4 (ng/mli)

IFN-y (ng/ml)

0.98+0.05
SST 1.360.05%**

0.09+0.01
0.12£0.01

2.04£0.29
2.96+0.18*

IL-2 (ng/ml)

IL-4 (ng/ml)

IFN-y (ng/ml)

Control  0.46+0.12
SST 0.93+£0.19***

0.27£0.07
1.4340.54*

1.41£0.30
3.561+0.68*

® : mean+SEM of 6 determinations
*AEE T p<0.05, 0.001 compared with control group

3. Ukt A b AA CEEICRIZTINESRS
ERNEE

SST 8 & Uf Control @ a3 & O 8Lk D Y
A N A A VEEARERHEIE LTz, U v BRI o fif
frick v, ARG T s >0 RIF
LTWBHAEEEDE Z S iziz, Vo REk% TH
fa~4 v x> THBHCD 3 Hifk(145-2C11) THE
L, 35%%% 24 B0 biETRIcEEE s vz IL-2, IL-4
BIUIFN-y DVv~L 2HIE LT, FFEZERIZB WL
T, SSTiZIL-2, IL-4B8 X UIFN-y DV )%
Control Dz ol L CEEC LAsY, i,
i BT h, SST IR IL-2 8 LV IFN-y O v
~)L% Control DZFN S IZHIKE L TEZ I LR X¥ 7
(Table 3). $1CD 3 FifRIERIB D MRS L O HE
ERKDY A b A )ik SST B & O Control 3

WCHIERFUT CThH o7z,

4, EBVA PP T B ) NBRORIGHEIC
INEBISIERA S A B 5

OB E NI BEHENY VS BROZE<A Y =
YANDRIGHECRIETHEERE T 570, SST B
& U Control @iz &fE~ A ¥ = > (Con A,
1 CD 3 fHifk, LPS) #@inL, Zi<id *H-thymi-
dine DFGA A ZLLEHES LTz, 2hbD~<A by =
v% optimal ZAETHWVWIEE X, FhoDSL
EIZEEER2 5 27> 72, suboptimal 7 FAE TH
WheBEawiZ, SSTR~A roxrick3SLiE%:
WL/, §%2bb, BifiExA VY= ThHSB
LPS iz v>T, SST i& LPS @ 25 ng/m/l 3L
E 7SI {&iX Control ® Z #Lictbfg L ¢ L& L, 100
ng/m/ WE TR ZD LA ZEEZ b D TH oz (Fig.
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Fig.4 The effect of oral TJ-9 administration on mitogenic response induced by various mitogenes.
Mice were provided with normal diet (Control) or 0.5% Sho-saiko-to contained diet (SST) ad
libitum for 8 weeks, and splenocytes were prepared as described in Materials and Methods.
3H-thymidine incorporation was measured during the final 18 h of a 3 day incubation of splenocytes
with various concentrations of mitogenes. The results were expressed as mean = SEM of six
determinations, which were calculated as follows : Stimulation Index (S.I.) = (mean cpm in 3 wells
of each mitogen-treated group)/(mean of cpm in 3 wells of non (vehicle)-treated group). Con A ;
concanavalin A, anti-CD3mAb ; anti-CD3 monoclonal antibody, LPS ; lipopolysaccharide.
EkEEE T p<0.05, 0.01, 0.001, significantly from Control group.

Table4 Composition of Keishi-bukuryo-gann (TJ-25)® or Mao-bushi-saishin-to (TJ-127)%

Constituent herbs of TJ-25 Content (g) Constituent herbs of TJ-127 Content (g)

131199

Cinnamomi Cortex (Keihi) 3.0 Ephedrae Herba (Mao) 4.0
Paeoniae Radix (Shakuyaku) 3.0 Asiasari Radix (Saishin) 3.0
Persicae Semen (Tounin) 3.0 Aconiti Tuber (heat-processed Bushi) 1.0
Hoelen (Bukuryo) 3.0
Moutan Radicis Cortex (Botanpi) 3.0

®  Indicated amounts of herbs were mixed and extracted with boild water to give 1.75 g Keishi-bukuryo-

gann extract.
Mao-bushi-saishin-to extract.

4-c), F7z, THilE~A bY = > Th 551 CD 3 Hifk
BLUCon ARIELZBWT Y, 12.5ng/ml LLEDH B
WiX 125 ng/ml PA E D E ¢ SST ® S.I & 1x LPS
FEERRIC Control ® SLEX D E <, 100 ng/ml ®
PLCD3HMARE TR ZD LA BEERbDTHo
(Fig. 4-a, b).

5. EHED DLST IZRIFT/INEHSERDOZE

INEHRG BB L7z~ 2D ) 8Bk D, in vitro
TN EREICHT 2 RISEERE L., T4
bB, SST B % \»ix Control DI EEEFE R 1T L
T, U7 EEFE T H 5 /NS (T]-9), Table4
WRT & 5 W/INEERG & IR ARSI EE LY
EERRE AL (TT-25) 8 & R M- FH#=F %5 (TT-127)
ZUINUAIRE D378 % EF L7z, Control o BRE#HIZIC

 : Indicated amounts of herbs were mixed and extracted with boild water to give 1.5g

xf LT, TJ-25, TJ-127 & TJ-9 [EIAEEFE R 505 145
LTz, 20 ug/ml LA ED TJ-9 28U 1254,
SST @V ¥ SBRIFEE TIZ H % 5 Control D ) > /%
BREVBEWSLERZRL, 20 ug/ml TEZ0OERZE
BTholz(Fig.5-a). TJ-25 &ML IEE I,
50 ug/ml T Y SST #% Control It L CTHEIZ
EWSLEERLUD, FOMOIBETIXECEES
5 2 7e - 72 (Fig. 5-b). TJ-127 #fl@x TJ-9, TJ-
WIEERTEHWYA MYz v EEZTRL, 25~200
ug/ml TEEREFENIC SLEY2 FEX¥7. SST ®
S fEIX 3 XTDHE T Control ® S.L{HIZEE L T
ARCHEMEERY, 200 ug/ml DRETIE 2 FHEW
EfEIE L7 (Fig. 5-¢).
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Fig.5 The effect of oral TJ-9 administration on mitogenic response induced by various Kampo-
medicines. Mice were provided with normal diet (Control) or 0.5% Sho-saiko-to contained diet
(SST) ad libitum for 8 weeks, and splenocytes were prepared as described in Materials and
Methods. *H-thymidine incorporation was measured during the final 18 h of a 3 day incubation of
splenocytes with various concentrations of Kampo-medicines. The results were expressed as
mean = SEM of six determinations, which were calculated as follows : Stimulation Index (S.I.) =
(mean cpm in 3 wells of each Kampo-medicine-treated group)/(mean of cpm in 3 wells of non
(vehicle) -treated group). TJ-9 ; Sho-saiko-to, TJ-25 ; Keishi-bukuryo-gann, TJ-127 ; Mao-bushi-
saishin-to. ****** [ p<(.05, 0.01, 0.001, significantly from Control group.

% %=

Friz g9, DNERGICRBE SN TOER WELE
BALB/c =7 A O E#fla % Fvs, /INEHAE O DLST
BHEM LTz, BEHIED B WITLERE T F 2 DKEIRP D
TIEITIREESE & LT Y o SERRIBE M5 2 v i3
MlEEEEY TS T OTEELSD, BLIURERT —
%), BT BEEES L UESE T F A KB IZED
ET7 4NV —Yav itk o CREEREL, B
BEWE LTS Az, TJ-91350 ug/ml EE T
LW A MYz UiEEERL, TO2E0ORET
BHICELL~A MY 2 UIEERIIHEI L2, 20k
3 RINEEIG D~V Y = A FEIOVERI & SRR Y
NERE WA S OIFFETHRES N T WS,
Fig. 2 @R L7z & Dz, /NEAGIIZ Y o SBRkgsE %
EHALT 24500 P &G 2 16 % 45 M,
S0MBHEZEENTWBEDT, ZhsDHKT 31E
%&b DORADNT > 2 L > TEMRIER 2R3 O
b Ly, FERAEED S B TIIHE, Sy
D U RBRRISEE R B 123, Thid~ v A DN 2
FA V> 7z Matsuural4), Okal® ¥ X U Yamadal®) & @
e, & NRAEMY > 8k % F w7z Tachibana & @
WEDEL—HL T3, HETIELEEmS S~ A
MY ox UYEMERRS E LTI, %7z, S S 13 B
a4 b x> ELTlignin BROESFRREE S N
TWwaB, SEEWYA Yz VFEREERLLEP
SEIC I ZFEERPEAR EDEDTHLLEENTE

D, NEAGICEENE~A Nz U BESTE2ER
ELTWAHREMENE Z 5N 5, HEOMRS L&
M 5T B L/ANESRE O in vitro TD Y >/ SEREELIE
HERECHEICX 2 e an s, HEGERER
RHOENTWBEEFUFTD 70% L EDMLFICHE S
NTWw3sZ s, £ OEFED DLST ARicE
WTINSDEHEDA MY = ViFESEEE RITT
AIREMEDS D B,

—7, FCEWYERTIED 25, BEHFECTEL O
SETMERSM N T WS, JifE - TUESIERA»HR
EENTW ST KHE I C57BL/6 ¥ 7 A DFFEE
B NKT#ilAORE 2 v —y 3 > e NS €19,
FlMFRGE T Y ADRFEILEE Thl ¥4 72FHh
L0~ 3 %, Fiz, YRGIEEIE~ Y A DIELE
#Th2 4 7RFEEI VI EERRESNLTL
224, R IZ/INEHG O B ARS8, il B ER
O IL-6 EEA® LPS ElffifEEZ e LT 7 ADHK
WML > TR B2 E252 52 L x2BLicHREL
Tw325.20, AREEIZBWTS, BEICL>THHA
S L7z /NI 13 BALB/c = 7 A O FFBEZER D
CD 3 M (T, NKTHIfg) O R 2 v —va vk
HT CD 3 HUAERIEEE DY A b A4 A v EEAREICHE 2 K
EL, B W TR av—ya >y 22 &k
BRPoT2bDD, VA bhA VELEERTTESY
o, TOEE, FEY > oSBERIZEERTHIED VD > Ek
DEEDHBELVEETHo72hS, ZHIZIFEZDODH



NG D= Y R ) 2 SERRIEAER — BT EE QSRR Y >/ SERRIHERER I BE L T -

REENERELTEZ NS, 2T, ik, BE
PiEIC & 5 F il b s h s NK #ifg< NKT g
BMBDNEER Y BRI D FEL L E L, HERAKZ B
THIEE VZELPEL2B#HRT 2 yo THRLEE
CHEETAIENRESNTVRI, 20X 5 %
B OFEIEDS, BEFTEERMIN T B SUGHEDE Y &
Bl LTWwAHREESEZ S5, Kig, BO®K
S 3 nEYRIBERIN S LPRIC L > GEER T
SIS E T 2720, BRI SEMEE, REO5RE
M AT, R CREHRT S ORE M & ©fF
BLARWE D REHEERSIC b RE SN 5 RS
v, EEE, LES20E, EHHCEENI R FUE
SE@EORESE T~ 707 7 —VEEMBERZ25RT)
23, RAYMmE s E s 00, HEECXLY
N &N THFIC £ TET 5 2 & % ELISA 1T & 2
FEEZAOWTHEHSAIZL TS,

AHFFE T I3/NERE 2R B U Tz = v A D gl
B4 MYz UPE(Con A, ¥ CD3¥Hifk, LPS)T
F#T 2 ik ) EuPELRIGETRT 2 EBRD
Shiz, FIEHFE U TNEHEB LU~ MY = UiE
MR B T 2 EEE, RIS, M -FiHEs % F
WISGEITIE, /INEERG, EERRESILICB W TIEZED
HIIER RBEE TR RV b DD, Wb IEEIE X
DIRIETE— 7 EIZEL, FREHRTFHEGCB LT
BERECBW CIHERFCH L CEEL SLED L
BRI, 200 pg/ml Tld/NEHAG B, JEE
BEOSLEOHIE 1.8FIE L., 2D kiX, BES
¥ x w7z DLST SEIC B W T, B in vitro T
WIMUICEAEOBE TS~ A MY = VIFEWERT Tk
<, BEFERMAICE > TY V8RO K EHE %
STWAAREMIC BEBELTBLLEERELTY
B, THIZBIL THER S OME ZTHKRE Y, T4
bbb, EHEEHSLIEZICBWTIE, HEEAWL
72 DLST HER CIERAE LV BV BHER 2R T 25,
REE S E R VEAREERALCEE THRROESR
BRSNIZ, ZOHEICOWT, ERTIE, HEESE
LAEWESFECODHRBRCODEEINIHBERSWCE-T
) VNERDBAES NI ATREESF R I N T2, b
SV EDDREEE LT, EHERAICL->TY oY
BROEHEALDHE Y R T RoTwWiclediz, K)o
FI A N2 THAREORIBIC L >TEVE
W SLENESERBECESNELEZS5NS,

in vitro T® in vivo THEHZRY & 5 iR
SEREE & L, ROFITHE0IZ, Th

151201

5DHEADELBZFDE FOETCMFBITLENS
EBHISNTWBEFEFEIZ DO WTIE, DLST O
EFEROBRICIZ TR EBENPRD 5SS &5 IEb
N3, EHEOBERzOWTIE, BEMEHLERES
Vo AMFER ENL SN TWBDS, EHEDE K
WY, BRE TR & 2 & Bbh s EYHITE
ERCLENEZOOH B, i, BERLCPREM
B LI X BFEEER & ORERE b N0 —& 2l
S TWw3, IhsDRMPLIEYIC b Lika EREY
BEREzhTwa effEsh, LROEHTED
DLST : [AEDRIEMSH - 2 AREERSEZE L S 5.
SEYIMEIT RS OEE e 22 & [REYE D9EBA D 72 1z
1%, DLST OREEDH LR FIEOEAE/ L & b i,
Zh s O DLST SERIZ B W TGO F 4 ik &
nrzh, HESNIVTEEY(B 775 LRGIEH
RAPMMUFE— PR ERHBEHEORENSH B)IZ
HIGTAREZ & 512 DLST 2% R LD, Hbowidse
LWL AEEEAT 2LESD S 5. ZhiddE
WIHLWERETIED 2, ez id, ALBEECE
PAHEE, FAHEESE R B0 & > TR AR AL L
T, EBICHERNICEET 2 L B3R E#R:T %
Fifff &, EHAR) o BRkE AL LT TREL EDE
BRRC 2 —Yar LT, HEVIEFE—HEL~
VT, BETE270—H4 b X ) —HilieiEas
beEhid, BEOHNOERE ETY, DLST O
ErEDDILRARETHS S, 7z, BFE, EERH
121 MHC o & LT v 2 HiE peptide ZIEH & &
THMEETEIEREDARRICK>TWE I D
5, BENRIGTATEZDSDEEBHEDY ¥ /38k»
SHEBEHEEFEIE T 5 Lo e X 5 Rk b Rk
BEBEENLZLOLARY, wWFhictk, 207k
i, IS ORPIEMICE Eh B SEREiES O
FHE 2RI 2 C e S BE T ETEEEE Z
55,
&

< v 2D E BwicRETT, INERGCEEN
F NI =D e G NSRS N =P= 2 7/b S 1 D)
> BRI EMERER (DLST) 1 FEHLIFARRFLAY 72 [ & G
TR TEL, INERGOBREIC X o THRERIR
ey v B GRIEE2HET 2 2Ltk o T
b, /ANGEHIE % v 72 DLST 055 12 JEHT R 18 2L
RS 2 BRIREMESRIR S iz,



16 -

2)

3)

4)

(2]
=

7)

8)

10)

202 KT i

3 Ak
HERRERE, W OFIF, WA, i SRR R
BT 2EYORFENE L. BHREZCBVWTTV
WFIRBECHCONDEREDY »8BRIZH T 5
PECTE T DWW T, FIBEESESE 613239,
1989
IR, TEREE,
DS FERRENE T 3 2 HERLAESE D R4,
3EEE 7 288—289, 1990
REREEME, BB, BNTHE, i Esr 5
T -mitogenic lectin ® 43 ft. FIEEEESE 1:
182—183, 1984
EAER, /NEEEE, EEK=RR, i EHFEIC
X9 2 ) S SERYEACABR A E D 7z O I
L7 B RERE D26, FFIE 42 : 460—
464, 2001
EAER, INEEEE, BEIEK=ER, i B
& B E IR E OFME — ) >/ SEREEELRER A
EORIE EBIE L T —. Kl 43 : 282—287,
2002
Mantani N, Kogure T, Sakai S, et al :

dence and clinical features of liver injury

8, it K
AR

Inci-

related to Kampo (Japanese herbal) medicine
in 2,496 cases between 1979 and 1999 : prob-
lems of the lymphocyte transformation test as
a diagnostic method. Phytomedicine 9 : 280—
287, 2002

FER, W %, SRE—E I /NERGOE
b U oSBRIZ TS 2 SuE SRR — EERI N >
2 SERTEAER & B Bk PR FRBRT B8 1 B /NS
G OTURTROMRE —. BERIESE 271 307—
316, 2001

Borchers AT, Sakai S, Henderson GL, et al :
Shosaiko-to and other Kampo (Japaneses
herbal) medicines : a review of their immuno-
modulatory activies. J Ethnopharmacol 73 :
1—13, 2000

Kaneko M, Kawakita T, Yamaoka Y, et al :
Development of susceptibility to oral tolerance
infuction in infant mice administered a herbal
drug, Hochu-ekki-to (Bu-Zhong Qi-Tang). Int
Immunopharmacol 1 :219—227, 2001

Ikeda Y, lizuka A, Amagaya S, et al : Anti-
type I allergic mechanisms of Mao-bushi-
saishin-to in mice. Jpn J Pharmacol 82 : 29—
30, 2000

44% 55 (2003)

11)

12

~

13)

14)

15)

16

=

17

=

18

=

19

=

20

=

21

-

Yamashiki M, Nishimura A, Huang XX, et
al - Effect of the Japanese herbal medicine
“Sho-saiko-to” (TJ-9) on interleukin-12 pro-
duction in patients with HCV-positive liver
cirrhosis. Dev Immunol 7 : 17—22, 1999
g B, ZfR M REFFRERE GG o o s
B OIEMA R BB 35879887,
1997
WA, WO, SrEs, i /NEEEs
X UKEESAZ D in vitro 1281 B HAEE I RIE
R, FIBEZERE 1:235—242, 1984
Mutsumura K, Kawakita T, Nakai S, et al :
Role of B-lymphocytes in the immunophar-
macological effects of a traditional Chinese
medicine, Xiao-chai-hu-tang (shosaiko-to). Int
J Immunopharmacol 15 : 237—243, 1993
Oka H, Ohno N, Iwanaga S, et al - Character-
rization of mitogenic substances in the hot
water extracts of Bupleuri Radix. Biol Pharm
Bull 18 - 757—765, 1995
Yamada H, Kiyohara H, Takemoto N, et al :
Mitogenic and complement activiting activities
of the herbal componets of juzen-taiho-to.
Plamta Med 58 : 166—170, 1992
Tachibana Y, Kawanishi K : Mitogenic activ-
ities in the protein fractions of crude drugs.
Planta Med 58 : 250—254, 1992
Izumi S, Ohno N, Kawakita T, et al : Wide
range of molecular wieght distribution of
mitogenic substance(s) in the hot water
extract of a Chinese herbal midicine, Bupleur-
um chinese. Biol Pharm Bull 20 : 759—764,
1997
Matumoto T, Sakurai MH, Kiyohara H, et al :
Orally administratered decoction of Kampo
(Japanese herbal) medicine, “Juzen-Taiho-To”
modulates cytokine secretion and induces
NKT cells in mouse liver. Immunopahrmacol-
gy 46 1 149—161, 2000
Ishimitu R, Nishimura H, Kawauchi H, et al -
Dichotomous effect of a traditonal Japanese
medicine, bu-zhong-yi-qi-tang on allergic
asthma in mice. Int Immunopharmacol 1 :
857—865, 2001
Yamaoka T, Kawakita T, Nomoto K : Pro-
tective effect of a traditional Japanese medi-



22)

23)

24)

INEERG D= v R ) ¥ SERRIEAE R — BT EEDFEMIERINY > BRI I BE L T —

cine Hoch-ekki-to (Chinese name : Bu-zhong-
yi-qi-tang), on the susceptibility against Lister-
ia monocytogenes in infant mice. Int Immuno-
pharmacol 1 :1669—1677, 2001

Li T, Tamada K, Abe K, et al : The restora-
tion of the antitumor T cell response from
stress-induced suppression using a traditional
Chinese herbal medicine Hochu-ekki-to (TJ-
41 : Bu-Zhong Yi-Qi-Tang) . Immunopharmaco-
logy 43 1 11—21, 1999 '
Nakada T, Watanebe K, Matsumoto T, et al :
Effect of orally administered Hochu-ekki-to, a
Japanese herbal medicine, on contact hypersen-
sitivity caused by repeated application of
antigen. Int J Immunopharmacol 2 : 901—911,
2002

Bl &, TEEM, XaM%E, i BEERE
XS % BEHEDIHENR BT 5 BRI |

25)

26)

27)

28)

172203

THY/TH2 OFEE LY. ERARESHEDO D
W& 16 1 80—83, 1999

Ohtake N, Suzuki R, Daikuhara H, et al:
Modulation of lung local imune responses by
oral administration of a herbal medicine Sho-
saiko-to. Int J Immunopharmacol 22 :419—
430, 2000

Ohtake N, Nakai Y, Yamamoto M, et al:
The herbal medicine Shosaiko-to exerts differ-
ent modulating effects on lung local immune
responses among mouse strains. Int Immuno-
pharmacol 2 : 357—366, 2002

(LI EE B - T 3 D BERH D EERERFFE I X B fiREA
Prog. Med. 15, 2630—2642, 1995

EAES, MEEE, HEE—, fi EHEC
T3 Y oSHRYECREBR O MBI S 5 TEhT
98, BABEEEESFEE 51 :1093—1099, 2001

The immunostimulatory effects of a traditional herbal (Kampo)
medicine, Sho-saiko-to in mice : A possible influence
on drug-induced lymphocyte stimulation test

Nobuhiro OHTAKE, Kenji WATANABE

We evaluated the effects of Kampo-medicines (Sho-saiko-to, Keishi-bukuryo-gann and
Mao-bushi-saishin-to), or various mitogens (concanavalin A, anti-CD 3 monoclonal antibody and
lipopolysaccharide) on drug-induced lymphocyte stimulation test (DLST). BALB/c mice were
administered orally with Sho-saiko-to (SST) or vehicle (Control). In Control splenocytes,
Sho-saiko-to showed mitogenic activity, and the constituent herb Kanzo had the strongest
activity. In SST splenocytes, cytokine production by anti-CD 3 and mitogenic response by all
mitogenes and medicines were enhanced. Some modulations in immune response were found also
in SST hepatic mononuclear cells. The immunostimulatory activity of Sho-saiko-to, as a poly-
clonal mitogen in vitro and as an immunopotentiator in vivo, may confuse the diagnosis for side
effects of Kampo-medicines using DLST.
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