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Abstract

In the course of our studies on immunomodulating agents, we investigated the mitogenic
activity of 45 different crude drugs, which have been used for the treatment of allergic
disorders in traditional medicine. The following findings were obtained. 1) Extracts of the
whole plant of Sanguisorba officinalis, the root of Paeonia lactiflova, the root of Glycyrrhiza
glabra and the whole plant of Coleus aromaticus showed mitogenic activity on human periph-
eral blood lymphocytes in terms of high stimulation indices (S.I.) which represent the ratios
of *H-thymidine incorporation into the cells in the presence of a test sample to that in the
absence of it. On the other hand, extracts of the radix of Polvgala tenuifolia, the bark of
Magnolia obovala, the aerial part of Ephedra sp. and the leaves of Nandina domestica showed
less or no mitogenic activity with low S.I.  2) The extracts of P. lactiflora, C. aromaticus and
M. obovata, which showed high S.I. on the human lymphocytes, also showed high S.I. on
mouse spleen cells in a similar manner. 3) The P. lactiflora extract significantly enhanced
the S.I. induced by phorbol myristate acetate (PMA) on mouse spleen cells, suggesting that
helper T-cells participate in the mitogenic activity of the P. lactiflora extract. 4) Through
fractionation of the P. lactiflora extract, mitogenic substances on both human and mouse pe-
ripheral blood lymphocytes seemed to be present in the water-soluble and »-BuOH fractions.

Key words lymphocyte mitogenic activity, Peony roots, traditional Chinese medicine.
Abbreviations PMA, phorbol myristate acetate ; PHA, phytohemagglutinin ; S.I,, stim-
ulation index.
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DD RIEEMIZ, KHHNTWD T 22T, ¥
ELIZERELPLIC, REMICHDRBERDIE
WIZAVWLNTWAERL &, T15NDRIFHE
IIHT 28R ) L o EROMELREIZER L, &ET
AT 72,

MELE FE

(1) &% FEMEERQHAREE (KR LY
BAL, #NZNOEFEYIFEELD LA, BH
12X VEEE N7z, Coleus aromaticus BENTH. |Z
W. Wilbert Co. (Colombo, Sri Lanka) 5B AL
7z, 72, EMGIREIZ, BEEESTE (EL) k
DAFL,

2 SEIXZADPE  EFEESgrmEREL,
JK 100 ml T 3 BERMEAGRH L 72, 2 11 % BABSREOS,
Wistk, 12,000X g T10HE=E-L7BEL, £ EE
RORREE L TR X A Lz, A%/ — Lz
¥ 2 LEMRICEAM L 72, B2 F RITERIZEL T,
PBS #&fE iz % %, millipore filter (pore size ;
0.45 gm) AT, EBAEHEL 7,

3) 1) o EROBEAE

a) b bR Y o ROFAR  EE ALY PRI
Liz~220) kM A &, Ficoll Conray # (kb
EL1.077) 2HVYREBE.LHFEIZL > T w3k
ICELDMBEE Rl 2, b0 Mig s, PBS
REWIZ T 3k L 721, 5 % fetal calf serum
(FCS) # &t RPMIL640 2 (= =2 4) (2%B
L, 1x10% cell/ml mfRiZ#R & L T, EBICH
Lf:ij)

b) =7 2 OAE  ddY =7 2 (B,
8—12:81p) o, MEAFEH L, ML 5 S
w72 MEM g (= 2 4) I28BL, F) 2
FRMEREFA 12 TARIER & Bk L 72, D THENE
BWERAE 77 AF 7 e—L ETIEMEA > X 2
N— gy, TEEMEERELE, 2L

PR MR, 5 % FCS %2 &1 RPMI1640 5%
FERI2H 2, MIRBE% 1 X108 cell/ml I2FA%E L
TEBIIAWESY

@ ) NERHEBREORE £ FERIFMLY
VosER, X AMEMEE <4 70U 7L —
Fo(0.2ml/well) 2 TEL, SEERBEICAET
X2 kdizef b= EMZDY, Fil2ld=
A =2 EFET T, 37C, 5%CO, ¥53#R
WT3EREEL, ERET 1HETNC0.2 4G/
well @ *H- thymidine ( New England Nuclear
Co.) & welliZIL, EEHETHICELLNA—
2F— (FTR¥A x> 2) #2HTHIE% BULL,
0.6% t-butyl PBD F A 402, WKL >~
FL—arnyy—CHENEEERIEL 22D

FEEBIIT~T 1ENZD & triplicate T 3 BLL L#
DWL TIT, 1RIDBFIZIERE DO~ 2 %185
27z, *H-thymidine ¢ uptake {2, sample JE7
e dpm % 412, sample HRMEE? dpm % 5
Fiz &Y, stimulation index (S.1.) TEHL 72,

6 v b=z FHLIZ{ -
%, Table 112”7, &=A b=zl ok
R~ 72 FFEEEZFIRL T, HFEMRE
BN 2 ERD EDHT 2y b TRIG L Ty B WREE
HE A RET L 72 T BB, Lot 12k 5 C
EVRL B2, TOEMERL Iz, $72, phyto-
hemagglutinin - p ( PHA ), lipopolysaccharide
from E. coli (LPS) (3 Difco #t, pokeweed mito-
gen ( PWM) (2 Gibco #t, phorbol 12 - myristate
13-acetate (PMA) (I Sigma 1, concanavalin A
(Con A) {2 Pharmacia Fine Chemicals 8o ¢
DEFHL 2,

6 FEAI/—IVIFAORE  FEHAZ /—
X2 (40.0g) FAK1I1ICEREB S, HRkZ—
T (1), EtOAc (11), »-BuOH (11) <3 @7
DAL 72, FNENDEELREERL, T—T A
B (1.78 g), EtOAc 53 ER (2.71 g), »n-BuOH T

Table I Concentrations of mitogens used in this experiment.
. Final Target of lympho-
Mitogens concentration cytefsubpogulz?tion
Phytohemagglutinin (PHA) 1050 xg/ml T cell
Lipopolysaccharide (LPS) 0.4 gg/ml B cell (mouse)
Staphylococcus aureus cowan I (SpAC) 0.01 % B cell
Concanavalin A (Con A) 5 pg/ml Ts cell
Phorbol 12-myristate 13-acetate (PMA) 10 gg/ml Th cell
Pokeweed mitogen (PWM) 625 pg/ml T, B cell

Ts ; suppressor Tcell, Th . helper T cell.
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BES (12.0g), KuaEEs (20.5g) %72 (Fig. 1),

(7) F*=BH S . Paeoniflorin, benzoyl paeoni-
florin iz, Kaneda & ¥ o fskic & 0 BBk L 72,
Paeonol, benzoic acid 1z, FIE#L3R (#5) LV
B AL 72, Paeonimetabolin I (3, Hattori &' o
FEIZ L VB, Fuyr =8, IWES, R
18, WL (LB TEAEMEN LNES5 3N
72,

8) MMETEIRE | ) o ERIEALENRE, <A
PO ER, £RBE, EROESFLEE
L, SiairE” e ORI L. 48, &ER

MeOH extract (40.0 g)

r» ether/H,0

[ l
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(1.78 )

}» EtOAc
l
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\
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(12.0 @) (205 g)

Fig. 1 Fractionation of the Sekishaku (Paeoniae
rubrae Radix) extract.
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2BCT, 5%KELUETHEL LD, Frh
=Y 2 H, HKERO S LT 72,

w R

1. e bR N BRICRIZTERIFIDE
&

b bARMI Y o ERIFER I, nEhl, 10,50,
100, 200 pg/ml DHEZE L X 2 % EEFBEFICMZ 22
B4 SLIES, Table I1Z R+, Hikk #72,
HE, R C aromaticus DI ¥ ZDFEMICL - T
SLED ERA»RED LN, F2EE FEF, K
#H, BREDZIXZADPMZ bNHETIREIR
SLAEDET AR 5 N7z,

2, VIUREGMRIZRIZTEEIF IOE

Table 11 T, W SLE%2 L 72#%%, C aro-
maticus T X 2 XU, KW SLE 42 R L 2 HE
Fh, BRET X 2I2onT, Bioor 2BMigs Hy
THRETL 72, 2R 7 2 ) 38k TH, &
) oooosER E SRS, RS, C. aromaticus (2B E L
SLiE» LA, FEIMEEL SLENET
L7z, MEIC DWW T, HETIZ WA, Rikh
SIL{EDETERE %R 72 (Fig. 2), % #, SIL &
LT 2R L 25A12i3 Y v S5k o) viability #,
control ? dpm B4 5 #5%E L, S.ILEN{KT 2T via-
bility MIETIZ L 2L D TId 2 & 2HEEL 72,
72, BRCBOTEHSINTWARESZ X 22D
WT, IMBEOHE L LT TRETL 2L Z 5,

Mao

Wakoboku

Stimulation Index

s
e

{m o
100

(ug/ml)

Fig.

2 Stimulation index of crude drugs on mouse spleen cells.

*Significantly different from the control, p <0.05 (Analysis of Variance, Duncan method).
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Fig. 3 Stimulation index of the MeOH extract
of Sekishaku on mouse spleen cells.
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Fig. 4 Stimulation index of the MeOH extract
of Sekishaku in the presence of mitogen
(PMA).

S.1.=(PMA +Sekishaku)/PMA, *p <0.05.
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Fig. 5 Variation of stimulation index of the MeOH extract of Sekishaku due to local

habitats in the presence of mitogen (PMA).
Pr.=Prefecture, ( ) : name of city, *p <0.05.
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Fig. 6 Stimulation index of the MeOH extract of Sekishaku fractions. *p <0.05.

lug/mlizB W, miLsEEHZmRL 72 (Fig
3
3. ¥ b= oHBROYOREMBIZRIZ
TERIFADEE

ERI X ZDADTEMT, AEL SILED LEH
BEHLNIZRFIZOCT, FHTX 24 5EHEN~
4 =2z ez oERIZIN 2 T ELIENE %
BETL 2, ZO8ERPMA (R#IEE 10 xg/ml)
ZIEFERMGHIC 1 pg/ml DBEAFRS T X 2 F 4
IZIRML 72 AICDASLED LA RBDH LN
(Fig. 4), L2 L, #ofin 4 iEHo+ A +—2 2
PZoWwWTE, SLEDNEILES ST h - 1z,
%72, PMA (B&#BE 10 ug/ml) DA% IS
ML 723560 S1L+SE (34.7322.37TH - 72,

SLIZEMN R B, JLEkEE, BERE EI
R, mRRE, ALilErE, =SWRE GIBED
I X 222w T PMA RO B LEE % #ET
L7ze2h, hBEEOHRSH»RLENEEL SL
i EH &L (Fig. 5),

4. 2 AEBBROHELCRICIZRIZTHRENE
DENEE

LB ERS A ¥/ — ¥ 2%, Fig. 112577
£z, 42T Z 7 g vizaBEL, FRFRII
DWTIHELIG AT 2. HBBYE W IE A K
WEEN & n-BuOH AIEERIZ 8o L2 hY, Bl
0.001 £g/ml—0.05 wg/ml DALEE T w2 E{L
EMATRL, %% L pg/ml—5 pg/ml 0 &FBE
THOAFEZELER*RL 2 (Fig. 6),

6. VAR EILRICIZRIZTHRERS
nFE

HE RS5O W, paeoniflorin, benzoyl paeoniflo-
rin, paeonol, benzoic acid ® 4 # &, paeoniflorin
Nk M EAMERHEY, paeonimetabolin I (22w
TIHELEEERE L2 2 h, & L IcEELIEA

FEBDLNLh o7z, FOM, oy =HHz>
WT Y, ERORETET-7205, ZhbICLEEY
TERIIRED L N7 - 72,

z =

FIBIGEDRERIITUREE 2 ) ittt & ) o
CERDIRET BB RE L I2 R E NS, BB
PIRELELEEL 250, BEBEIHER-4 P —
P PRIBUICHT 2 ) oS ERIEAL R G R &
.70 2 osERY, HBELL ke b—v vk
TR EING &, BEBAKSEASKIERE L
N, TOMEBLELT S, ZoREZHELE LT
1, N BROBEREBEZTRL, REBEARN 1SN
B|RELIN TS, 2, FNFNO~A F—D
CRIBICIXT B ) 2o SBRDIEEIL ) SR T
v M- TRZY, 20D HEBT 297
Ty b RENT I EHTELL

A, EFES ISMEEREICERT 2 EY LR
TA5HET, b FERMIMY) > SROGECR G ® T
iz, 5RI VBB VALY —MEBRSICHWY
LA TWAEENE EAT - 720 TORE, HER,
w4, HE, C aromaticus D&% 22 S1{ED
b&, ®E, MEF BE BRENEI X 2
SILEMET RO LNz, UEDEED ) LER
IZ2WTHE, BRIZEFDOREDH TP LT LA F—
BRI, BARMICACLR TV UL,
b FRmME B2 5L, FEoRKoZ 7Y —
TR, BLICHEMLRE AT LTERREYH
D, EIEBNE PRML2ERIZFERT L &
IR TH B, 22T, BELIIEBRMHHOAFN
FEE5THD, w7 2B E: B EBRTRETL
2. ZORE, BEREHEIRETIZHC MR T X
TIE% <, b M ERABICETROICHEETH 5 ddY
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OV AERAL, FOXRIIHERNCTEMEL 2,
T, ey 2B E BV ZERBRRY, b FFRHMY
R RV AERREMEET 20 G ERANDL 2
», &P o BRTERANDED SN2 EEIZOWT
BEFL22EZh, LMIBWTALNZSLEN
H, HEVIHETS, EFREEMETT 200
D, ddY =7 A EZHCERRTLHERS
N3z b2, ZOZ kI P L ddY =
T ANDEBROBITHRTH LI L 2T o
2, SREMETL 2ERIRSLNERIEE P e
7 ZNMT, EMpEEZMZ T, RIERICHL THA
DEREHL TWBZ EPREI Nk, Kkiz, <A
=Y VAR BITAEREREI L2 2 A,
51, PMA AN EE, BROICGCHE S
T-oTHEN, 2OEBBEIIFRGEBOBHELEL
Lug/ml TH-72, 2D EH 5, K£E5iZ PMA
DIhFEALEW I L TH®shFE 4+ A L, Touraine
LOHmE" 120 h B LIz, PMA AT
cell iZEIZGT B &2 s, TOERAIE~IL —
Tcell LESHRL T2 LD RSN, Ly
L, £%, PMA & Tcell bt ORICERTHEDH
TH 7o H—T cell 2 R"TLDLH LM,
AEBETConAFRHBICIER2 RS o722
kb, Y7L o —TcellAD T
cell subpopulation IZ{ER " % TTEEME A 5V & HEE
Inzr,

S HICEERTORE 21T 72& 25, LR
HOERBBEDFFEICHFAET S Z & -
2o F72, BRICHRESD HBEBBRER N TV %, pae-
oniflorin, benzoyl paeoniflorin, paeonol, benzoic
acid » 4 f& &, paeoniflorin D349, paeonime-
tabolin LIz DWW THELELEEFN/ LA, =
NHICEEELEREED N -2, 3512,
bR oSERTIE, ASICIRBEELER? D LN
T, RECOLMEALEEIBOH SN b b,
MEBEBOMES E L THEZIN T2 2NV T EOES
EXEE TP AR - RSN G B S
fLEBEEZRET LAY, ZNGHICLEEELERITIED
bidotz, UL, EBRICAVWEZAES (HE
BE) &% (BEE) IEMmASREZLD, Fig 5o
LzE ) kRS EERLERICLY, 24 ) EASRE
WIZEXHEZ b, HEOINTFIETRWE
DHET S ERERE TR LICREOEMY S
b, EnZ &b, A% & IRFOEMIE, L
TUNDES OB EPTRE S 72, W61
FHRETT v WX —MREBCHVWLN/NEES
2, Ik 7Y S 2 EERIE GBERT v L

¥—RIGOREET V) R HEIZIHIL, ZOHER
HEPFOEHEIZFDERAIELVWZ EEREL T
W, 512, HEFIZ2E F 15 paeoniflorin 2
LR LERY D 5115 2 95, 2 9) paeoni-
florin 2%, [&EWEWRSTTHA ) LHEEEL T2, Lo
L, 40, BELDIT-2ERL L, b FRBMS
7 AR Y BRI AL UG 12 4 paeoni-
florin (2 & 2 L2 I2EHD 0 (, EHRSIIEICE
HogvibehEBbis, 4%, X251250H, B
A, FEERTEHLPIZTLLEYNS L,
¥/, SEMETL72EEDH B, C aromaticus
i3, 1> FESE (7T—a2nrs—FEE) T, TL
NE-MRBDEEIZHCLN TV 2EYTH L
A 2 Y L HER R AR b, £
T, MET—207 2= ERn ] > BRIz HT
BINEALIFEEIZ DWW T LRERTH B,
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E

HHELD T LU AF—MRBIZB LTS 45E
DEEIZ DT, I BRIZHT 2 & LEE 2K
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ZAZ ke F R Y > ERIZHT B ELIEE S 2
Lh, &EE, MEL, BRE, BREOZ X 2IHE
{LDHHITERA A LS 5 17z,

2) b FRWMY > oERTERD S - 72, K,
C. aromaticus, FIEFMI =7 2 BiEfLIZ L FEED
fER %L 72,

3) KL, v BRI BCT, wA b—Y s
> (phorbol myristate acetate ; PMA) & {#H L
72, PMA RrEMLHELEEZEEL 2, 2D
Z &, FRED) »oERIZHY B A LIEE AL
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THEL &2 A, WESEICHEL 2,
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