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Role of the component crude drugs of Mao-bushi-saishin-to
on the primary immune response in mice
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Abstract

We previously reported that Mao-bushi-saishin-to (MBST) increases IgM antibody production in
mice. MBST consists of 3 different crude drugs: Mao, Hobushi, and Saishin. In the present study, we
respectively evaluated the effects of Mao, Hobushi, and Saishin on IgM antibody production. In addition,
the effects of the following combinations of constituents were also evaluated: Mao+ Hobushi, Mao+
Saishin and Hobushi+ Saishin.

Neither Mao alone nor Saishin alone increased IgM antibody production. However, Hobushi alone
increased antibody production by 160 % in wvitro and by 170-180 % in wvive compared to antibody
production in the controls.

Although neither the combination of Mao+ Hobushi nor Hobushi+ Saishin increased antibody
production, the combination of Mao+ Saishin increased antibody production by 220 9 in vitro and by
170-180 9% in vivo compared to antibody production in the controls. ‘

These findings suggest that the effects of MBST are regulated by the combination of potent effects
of Hobushi and those of other constituents. In addition, potent effects are induced by the combination
of Mao and Saishin.

Key words Mao-bushi-saishin-to (Ma-Huang-Fu-Zi-Xi-Xin-Tang) MBREM FH#¥E%, Ephedrae
Herba, Aconiti Tuber, Asiasari Radix, Anti-IgM antibody response, mouse.
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L TER U L hehth, FREM THFEE 2 kT
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(1) FEMFHEESS L UBREREORS | REH T
W33, WE (Ephedrae Herba, hEHjE, KA
&), HEHF (Aconiti Tuber, hEE, KKiiHH), M
3 (Asiasari Radix, S, KRB H) 22 zn
MY LESER4: 1 30EETRAL, KoL) hhk
PROCHAMLI XA EZAV:, Tabb, AXER
D10 ERDOBEA > KREIMZ 724, #100°C T 1K
R L 72, S E 100 A v 2 2 O TlEEE,
WA L CURER FREE s AR L 2, 2/, Bl
EORE, WHT, HEc>wTL, FhfFhotEsr
ML 2%, FRROBETHE L 72, BEREEIEHD
9 Lo 2 R HAS b ZHREAERICOW T,
RE MM FOBEAEETIERL4: 1 DEES TRA
L, MO HETHRE L2, FRAHMT EHENESE
HTRERLL:3OEET, MEEMEORESEETIE
BRI 4:3DEETRALT, ENEFNRERDOFETH
L2, "THhOTX ZALIEIEIH Y TH- 72,

(2) EERFHY  EBRICIZI0BK~12:88 o C3H/
HeN (Sle) Rt~ 2 & H\w7z,

3) ¥R in vitro DERIZE, BRIHKFEDURD
dinitrophenylated lipopolysaccharide (DNP-LPS) #
Avs72, DNP-LPSIZ, 2,4-dinitrobenzenesulfonic acid
sodium salt (DNBS ; B AL I 28) (2 E.coli lipopoly-
saccharide (026 : B6 ; Difco 8) ##A&34¢7, LPS1
FFH720 7 DNP #8513 49T - 72, in vivo DE
Bz, BiRIE R EMERUR o) dinitrophenylated dextran
(DNP-dextran) # w7z, DNP-dextran (x, DNBS
1= dextran T-2000 (Afb2ETEE) 2453872, dex-
tran 14074720 > DNP E# 279 TH -7z, I
LOHELL, Haba &'k fv TEBL 7,

4) EKBREE:

1) in vitro E5*% ;

MEMROREE 5~TEo=w7 A5 BEEHEEL,
ATV AR Ay 2 (100 mesh) #38 L T BEMIY
7 — N (1X107/ml in RPMI-1640 medium) # 5% L
P

BB OB | AN T-MEE, BeekE, “mEs
AP F N F 1 RPMI-1640 #53H (HF M EZEHE
Fra) CHREBL, UTOBEICK2 LRl B
M FHREEOBREIX 500 pg/mlcFBL L 7o, FERCESK
DWEIL, RETIE 250 pg/mlICERRL 72, F 724
T3 63 ug/mIDBEIC, S LITHIFETIE 190 ug/ml D
WEICENFNFEL 72, 3HEOERAEEN ) b1
ARV THRESEEOBRIEIR, RELEHTOH
AHEIETIE 313 pg/ml DBEICTHE L 72, T F2ME
MIE DI EAEITIE 253 pg/ml DIBFEIZ, WKIEEMFED
HMAHETIE 40 pg/ml DBRFICEINFARAB L 72, =
o R IGBRE L 721, BERHRL CTHIFEEZERDER
WZHwW72,

LR AR L UTHREA SRR EL, RER
FHIES 500 pg/ml DBEZHICL T, £EOEEL
# (4:1:3) »oiEL,

BRI 035 | HRAMIE ORI, 24 REEE TV —

C hEBRBMR - 1ml, EBERD 1ml, B
L O DNP-LPS (B#IBEE 0.0025 ug/ml) %2 CTigfn
L, 37°C, 5% CO, F# FT5 HRM#EEEL 72, 5 B 5
# oyl DNP-IgM difkEA 8+ ELISA i%%)ﬂ W
T, HEFREBICHIEL 72, Bl DEBIZ 3~4 BIEED K
LTt -7,
2) in vivo K% |

BEHEOFAY  OREM FMEH KL WIT 5 mg/
mlDBEE % b L) IiA A KicBRE L 72, OFRE
oS, FRE T3 25 mg/ml DB, WETT
I3 0.63mg/ml DEEIC, METII1Img/ml DEE &
LhI i F2NFNA A KICBEL 7z, OTHKRES
DR E R, RE ST OEAAEETIE 313 mg/
ml DEEIC, HHF & MEOEA LI TIE 2.5 mg/ml
DB, RE & MFOEAEHETIE 44 mg/ml DRE
ERDEIICENTNRA A KICEBELL, ZN6D
BERAERB L U THREASEEOBEIR, MEMTFMES
BEROEE (Gmg/ml) %z L THEENEAE LI,
LIEE L, WWIEREDEBROREIIL, O~Qn#s
W10 BRE % RO R THEL 72,

BhEERERE D ERRE 1 RIORESREIL, K
E2g400ImlelL7, 2nb%21EB1M, 5HHEB
VT ERACCEORE L, REMTFHZEENRSE
b FEALB SR (1.2 g/60 kg/day) o HHEL T,
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20 mg/kg/day & L7z, BEBAEZRICOWTIIHRENKS
#13 10 mg/kg/day & L, MM i3 2.5 mg/kg/day &
L, Mi¥i375mg/kg/day & L7z, ZBREAEFETIIMK
H LMW Fo e E#IT 125 mg/kg/day & L, WEHT
EMRENEAERIT 10 mg/kg/day & L, RRELMFED
HAEHKIT 175 mg/kg/day & L7z, wTFhofbgED
MREWFMESHREE 20 mg/kg/day 23 L T4
KR EHE» LBE L 12, 72, 10EBENERIIZ
NS BED 10 EFBE S L R IZEEOR
A% v KERRNFETROKRS L 72,

PR S & ORI RS OFRIZ, 1IEH2
200 g &> DNP-dextran # BEIR & 9 #E L THIRAI
W7, BURMBLO 5 HigiciRm L, migsg o DNP-
IgM ¥tk B % ELISA 2 W THIE L, WREW T
WY, R4 s L U TREA ) [gM R4
AT TEIRER~N ., TN Tz, 1H4~-8 L
2 A E AV, 2~3EEDIRL TT- 72,

(6) ELISAZIZL 2MBENKRE 96 X~ A{ 7o

7L— | (Dynatech 8 Immulon 2) 2 DNP-BSA (2
ug/ml) 100 ul & A, 37C 054 > %2~} LT
a— L7z, 0.05 9% Tween20-PBS I & 2 %iEE, BiE
% 100 pl #L 72, 4C T TR 18 BeMIARE L 7248, Hkid
L, BEFEE#IAK (HRP-rabbit anti-mouse IgM :
ZYMED #) #% 100 pl#simL, 37°C 60 434 > % 2 ~<—
U7, BRIEtR, EEM 00kl 2EML, #EXL CER
T30 X2k, 2N EREE % 100 pl iz T ROGMEIE
L7zeeA4 707 —} ) —%— (Tosoh & ; MPR-A4)
#HWTODEZMEL 2. ODE 0.5 2R REKNH
Wi+ Hitka & L,

(6) HHETAEE | EBRFEOBFIAEERORENICI
Fisher @ PLSA #:% vT{7- 72,

¥ R

1. in vitro EEROKE

FRECE T8 O [gM B4 ic RIZ T3 % Fig.
TRl 7z, BREH T#FEH D50 ug/ml D BEE T0.0
pl/ml OFUKR I A~ 60 9% DDA & L7z,

KIZFNENDRERAEED IgM HIREAIZ RITTH
Be Fig 2R/l 7z, 2oL 0.0 xl/ml nEEZER LF
HOPKEEREY 100 & LT, HlEENFBED
BEALEPOIRELARRRL LD TH L, KESB
S UMFE T, WINOBEICBWTLHkEA BN
i & 5 e o 72, HBEF T 63 X107 ug/ml o i
D 5 63X107! pg/ml i B H TH 20~60 % OB
mipsade> b7z,
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o
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Fig. 1 Effect of Mao-bushi-saishin-to (MBST) on anti-

DNP-IgM antibody production iz vitro. Each value is the
mean*S.E. of 4 experiments.
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Fig. 2 Effect of component crude drugs in MBST on anti-
DNP-IgM antibody production in vitro. Each value is the
mean*S.E. of 3 experiments.
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Sz, T L fEOEAEE (B-S) TiwTho
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120 % DF L msEH Lz,
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Fig. 3 Effect of combination crude drugs in MBST on anti-
DNP-IgM antibody production in vitro. Each value is the
mean=tS.E. of 3 experiments. M-B: combination of Mao
and Hobushi, B-S : combination of Hobushi and Saishin, M-
S: combination of Mao and Saishin

KEk=7 225 HEZEO®RS L, PURESEL 2% miE
i [gM Hifk B oW 2R L 72, IgM Hiik &L, PRI
AHB»SL FRLIILHS~6 HETRLSWELZTL,
ZDBBA LTz, F2T, DBOEBRTIIHERMES H
HFoOMmMBFRD IgM biikE 2/~ L & L7z,
BB OZhE 2 772K | Fig. 5 (SRREW THF
BB LB HEREED, [gM PUREEIZ T TR 2 H
NIz TH b B T-HF 5% 58T, 20 mg/kg,
200 mg/kg DT oHE5 R THLHRE (0.0mg #¥) o
W 25 9% DYURERB OB b L7z, e
DRER ST, 10mg/kg D5 & TEBEMIEA S

Anti DNP-IgM Antibody titer (x108)

0 ) 1 L 1 1
3 4 5 6 7 8

Days after immunization

Fig. 4 Change of anti-DNP-IgM antibody titer in serum of
mice after immunization with DNP-dextran. Each value
is the mean=S.E. of 15 to 17 mice used in 3 independent
experiments.

Anti-DNP-IgM antibody titer in serum (x 103)

0 d s
Control 20 200 10 100 25 25 75 75 (mg/kg)
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Fig. 5 Effect of MBST and its component crude drugs on
anti-DNP-IgM antibody production in mice. Each value
is the mean£S.E. of 10 to 20 mice used in 2 to 3 indepen-
dent experiments.

*p <0.05, **p<0.01, significantly different from the con-
trol.

Nl h 7255 100 mg/kg HEEH & TR BB L~
30 % orEmS A LTz, MFERSEETIE 7.5 mg/kg, 75
mg/kg DI NOB/SETCLREKEELEESEINIZIT L
AE B LN - 72, MK-FSFE T 2.5 mg/kg D
55 T# 80 9% 7, 25 mg/kg DHEERETIIH 70 % OB
MHaed Lz,

A EEDOEE P EE ; Fig. 6 12 TREA
B IgM PUABEEIC RIS TR 2 F~N LB TH B,
BRI & M F oG (M-B) #5855 L HBHTF &
MFEDEAEE (B-S) HE#IZIT IgM HUKEERD
WIIZEA A LN -7z, L L, MELHIFED
A (M-S) 858 T, 175 mg/kg %58 Txf
MR HA~NH 70 % 9, 175 mg/kgn & 58 TH 80 9% N
HUKREE RO RS bz,
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Anti-DNP-IgM antibody titer in serum (x 103)

0
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Fig. 6 Effect of combination crude drugs of MBST on anti-

DNP-IgM antibody production in mice. Each value is the
mean=S.E. of 8 to 12 mice used in 2 independent experi-
ments.
*p<0.05, ***p<0.001, significantly different from the
control. M-B: combination of Mao and Hobushi, B-S:
combination of Hobushi and Saishin, M-S : combination
of Mao and Saishin
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oz lx, o TICRERFHFESICIE>T7 A0 IgM
KB EREZ B 2RO D 5 2 L e BmELE. A%
BTl3, RREMTHEE 2 BRT 5 3BHEHNEED IgM
HUKEE I RITTRIE S in vitro B LU in vivo DEER
FEHGTHRN, SERAERESREN-FHIEEORRIC
EDL I ABEERL LT EHLPIZTAZE
BERATZ,

in vitro DFEBRRIZ BT, WREK TS 50 pg/
ml DEE T [gM TREE R BN 720, £Aliio
BETRREELZEOIHMBEIA LN -T2, &
AR B B TR TR, I 63X 107 pg/ml &
BRED L 63X107 pg/ml DREICED E TOHE TH
REEAEDH 20~60 9% LA L Tz, L L, BRI UHH
FFWTANBEEICBWTL IgM HikEA L ED 25
RI3B LN Loz, ZN5DT & M FICIEEV
BEGHTIgMTTKEE 2 EH RS 5 Z LD
BTz, KIS DRNRD in vivo DFEBERTL AL
NEDED T, REM FHESHRESHF T}, &
FEA L HRSRICHET2E (& FMHEE) BnT
LIFERICBWTD, WINLBRECEH2 % 7
IgM JUhBEA D bR A LN, BRERAEETE, BT
LT, RS L T80 % DF
Lw kg »abne, Larl, RERSHLCHFE
BRERICRIAERELE 25O B ALN L -T2, 2
NHDEFEND 10 1ER 2 HE L 2T, RERSHET
L#30% D EA»EDH LN, THZ EIFRSEEE
AU, BRE M TY IgM HiikEL Y FR 28 2%
P TE L EHZ bl MERSHETHLO®RSE
BTLHRELED FRVE LN LD -T2, (- THIEH
T IgM HUAEE % SO 2 ER A~ E 4w ]
DEEZ Lz, —F, BEF TR FHEERICBWT
LUEBICBWTLIBEEE2EL (BOH T2 0E-
T, EARN T L VBT IgM SiiREE £ 5T
ESHIMPELHL D EFEZLNLZ, ZNHLNDTE
P b, n vivo DEBRRIIBVOTLHRERFHFED
[gM HiikpEE 2 &> 28R ICITHH Tk E (b
TwaLnEFEZ LIz,

LI b, in vitro 3 & U in vivo OEBR CRIED K& 15
L7z Z &b b, BREMFHISES O IgM BiikpEL: 2 &6
LENRIZIE, W FOIRDAEREFEEHEH->THE LD
LEZ Lz,

Riz, 3MBEOBRAEED ) Lo 2BHEOERF L
Hb i THREAEEORE TR, in vitro DEBRRIC

BWTh, invivo DEBRIZBWTLRRE & MIFED B
BHEERTEL WHKEED LAPRD LN, 202
E L RE & MEICIE, BRTIEBEL2LEMRIZALN
s, THREBEEST S EOUREL F T LR E
NI EMRENT, —H, BERRTEL WHIRERLT
WM, Mo 2OV T HOER L HAA LY
TY, RPEH L 72, ZNHDOBE» b, 2 o
EEEPEHAET LI 013, #lAAbE L AEKIC L - THE
I EMOMELREEL LY, TLoBEKICBITEL
WHIRZARTIEELHEOOTR LW EEI LN
72,

Ll b &, MEMFRFEE O IgMIUTKESIC K
ITTHRICE, BRERZNEFNTIIEHFrmd kE
TREFRLL T2, ZHESEETIIMRE &M
FEDEEDRELRENERLZLTWDBEZ EARENT,
INLDZ s, REMFHESGD, BEhTidmuiE
MEFHOAEL BB TIIMELRI T VAERTERIN
TWB DI, ZNs 3BHOEREDH T, BETIEHE
YRR R OHRBENNRIALEIN L —H T, B TIIH
RERE LA TLEATLZ LICL ) TRFF-> T
DEIRDBIELZEINTL BV, AL 2AEEMD
ERNEED e BN, BHENEE L NF L ORREEY)IC
REINB I HIICHAEDLENTVWERLDEEZ LN
72,

FENL, #E DIEERBL LRBICEREINTER
LorFEzZ oD, TOFREBET 2ERENZNY
FOMEIR, ERLZEATLHZ LTI NVMHAICHEEE N
T, HEIDOFFOMEEDBIE 1IN T2 eEZ LI
3, BBEAICHLNTW e INLNZ K3, 4HDRE
WZE > TERWICHALPICENTZDO TR TV L E 2
5o

AEBRTIE, K= 2 3 5 AE) 2HWT, IgM
PURBEABE 7 T, BB FH RO I Rz T15%E
PR 72, SHIBICEREIL, RS E & LICKREBIIETL
TR ZEDHENT WD, - T, MR IET§
LHIBICERICK L T, MEMFHEGZOMEI LN L
JNCEET DD, T b I BREREEDIRE D E D &
BT 2O E2RETEIEISBRMELEZ LN
%,
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