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Studies on Lysimachia hemslevana MAXIM. 1.
Effect of the drug on immune responses
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Abstract

The effects of Lysimachia hemsleyana MAXIM. (LhM) on immune responses were exam-
ined in murine system. The effects with such treatment were . 1) the reduction in cell num-
ber and weight in the thymus, the increase in cell number and weight in the spleen, ii) the
suppression of a T cell mitogenic response (PHA) and a B cell mitogenic response (LPS), iii)
the prolongation of survival of tumor allografts. This drug seems to exert influence on the
immune system, presumably through enhancing the emigration of thymocytes to peripheral
lymphoid systems.

Key words Lysimachia hemsleyana MaxiM., C3H/He, immune response, mitogenic re-
sponses, skin graft, allo-tumor graft

Abbreviations AKR, AKR/J ; B6, C57BL/6 ; C3H, C3H/He ; Con A, concanavalin A,
i.p., intraperitoneal ; LhM, Lysimachia hemsleyana MAXiM. ; LPS, lipopolysaccharide ; MHC,
major histocompatibility complex ; MST, mean survival time ; PFC, plaque-forming cell ;
PHA, phytohemagglutinin ; p.o., per os . SRBC, sheep red blood cell
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1. V73RBS

(1)#z 2 % . RPMI 1640 (Gibco, Grand Island,
NY) 10 % Nu - Serum (Collaborative Research,
Inc., Lexington, MA), 100 U/ml penicillin, 100 xg/
ml streptomycin 3 £ 1F 4 X107°M 2-mercaptoeth-
anol 2L 724 0%, MREERS L CHEHL
72

QMBS EROFARY | =7 2 5 B A |EAYIC

WHL, 2HOATA F7r72ABT&BCEEL TH
MAFESELE, 2RELROF—ETHEBL, 2

[7] Hanks” balanced salt solution (HBSS) Tt
L7z, DWW, ZoBMic Eonss®wEsinz <
IR AT 4 X10°/ml & e 5 & 5 1T L /2,

(3) ¥ ## | mitogens O & & |3 concanavalin A
(Con A, Difco) 10 ug/ml, lipopolysaccharide
(LPS, Difco) 100 zg/ml, phytohemagglutinin
(PHA, Difco) 10 ug/ml & L7z, =4 72 7L —
I (corning, 25860) (ZFH%EL 72 RN IFEEHE 100
ul/well # Af1, K12 mitogen 7§ 100 gl/well % &
Il 7z, ¥z COMBEREE + v, 5%CO,
PEUBILEOTRREBL Lo L4880 M T 72, &
B, Yo BROMEALIG 2B KT 6 BRI
SH-9 3 2> (50 4Ci/ml) % 20 pl/well mADL,
FOBGAABRRHKL v FL— a7 F—T
HWEL THEEL,

2. BEB EE RIS (delayed footpad reac-
tion, DFR) &&M 75—/ RRMBAE (plaque
forming-cell, PFC) iz

PBS #H\W L 7210% & v iR1mER (sheep
red blood cell, SRBC) ### 0.2 ml % complete
Freund’s adjuvant (CFA) 0.2mlizig L 7, C3H
2P ANOETICESL, 5 HBICERFEH L TI0
% SRBCIEFHMES0 wl 2 EBICHEH L 72, W& &
L CIZERMIZ PBS 2L 72, 248k OMER
PHEL, EABICL - TRERIGEZ#EL 2,

PFC milwE iz i, RERGHIER, 48RFHEEBIC
JefmiE % 5 X105/ ml icFWB L THW2, PFCHI%E
{4 Cunningham & Szenberg® 75— 7 iz &>
Wl T 72, T4 bbb, 286 SRBC1lml & 2mlo
ERARIIFHER 0.5 ml O 7 H Xk E2 TR
AL, BERIEBImMmEI0.1mm BEF = 2
Atg, 37CT30—607MEEL 2%, BB TIE

M+ FEL 72,

3. HEBE

BEBAEIIETR D s TiTo 2. Thbb,
AKR F 72 3B6DSEHE L H 1 X 1cm DFE B LB
FERBRL, COBH OAEICERLZ1 X 1lem oD
B RARERICH AR TRES L 72, BRI —4 & fi
MEERAIBETHEL, BERTBEEIT 72 RBRE
LR #8155 7 mean survival time (MST)
PRz,

4, BEHSE

BIE® » & 5 1247 - 72, B6EI%E ) EL-4 lym-
phoma #fg % 1 X 10MEEBIEIEOE TIz#EE L,
BEICEEOKRE S 2JEL 22,

w R

1, MiRrEOES S LURIRBICRIZTRE
C3H=7 Ao &EEMHE = % 2 (150 mg/ml) %
1 EREENRS L, B BoEgs L
WMiag»HEL 2, R, Fig.1 8 L *Fig. 2
IRT &2, #5211 882 0MEOESR & i
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izl be, 4HBTHEAELY, 5H
BTiHBEICHKL CHEEICEEL TR L2, WRD
RIS EIC B L T, 1HH &2 HBICNE
B1/3i2, 3HBIIIZY/8IEA Lz, (p<0.01),
i 4 BHICHMEBENH 2 FcHEmL 2
(p<0.01),

2, Con A, PHA, LPS Rliic & 2 1) »/\EBRihE
LR

A8E X 2 (150mg/kg) # C3H~=7 223
BIriz 4 BIEENRS L, k&5 %2BHICKE
Mgz 72, €8RELRSHTIZ, PHA £ LPS
Lk A S IR 31 S [ AT TN € | 22 DP s gili s I
Hl, L& T2RL7A (Tablel), L& L,
Con A RIStz itd 2 BIGHEL, EIRGSBEL &L
THELETERE LD 72,
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IZRIZTHE
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PFCOBZELEE L -5 ITT, #8&FE X 2HFikE
MHEErOBMICHEEEZ2R DL - 2, >
0.05),
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Days after injection of Lysimachia hemsleyana MAXIM.

Flg.1 Effect of an intraperitoneal injection of Lysimachia hemsleyana MAXIM. (150 mg/kg) on
the weight (A) and cell number (B) of the thymus in C3H/He mice.
Values represent mean of 4 mice in each group. * p<{0.01 compared with nontreated
group. Nontreated mice (@), LhM-treated mice (O).
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Days after injection of Lysimachia hemsleyana MAXIM.

Fig. 2 Effect of an intraperitoneal injection of Lysimachia hemsleyana MAXIM. (150 mg/kg) on
the weight (A) and cell number (B) of the spleen in C3H/He mice.
Values represent mean of 4 mice in each group. * p<{0.01 compared with nontreated

group. * p<(0.05 compared with nontreated group. Nontreated mice (®), LhM-treated
mice (O).
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Table I Proliferative responses to Con A, PHA or LPS after treatment
with Lysimachia hemsleyana MaxiM. (LhM).
Mitogen response (net CPM X 10%)?
Exp medium ~ Con A PHA LPS
nontreated LhM nontreated LhM nontreated LhM nontreated LhM
1 4.0x0.9 3.4+1.3 342.5+116.8 347.1+129.5° 474.5+55.5 112.1+52.5¢ 74.7+14.7 26.8+3.9°¢
2 2.4+1.2 1.8+0.8 50.3+33.8 46.5+39.4° 21.7+5.3 15.5+£7.0¢ 11.8+6.6 3.9+2.8°
3 3.0+1.5 2.2x0.4 NDe ND 21.5+5.7 4.8+1.7¢ 7.0+1.7 5.8+1.2¢

a) The data are shown 3 —6 separate mice in each group for mitogen stimulation.

SEM of 6 cultures.
) Not significant compared with nontreated mice.
) p<<0.001 compared with nontreated mice.
) p<<0.05 compared with nontreated mice.
) Not determined.

Values represent mean+

Table I Delayed footpad reaction and plaque-forming cell
in C3H/He mice treated with Lysimachia hemsleyana MAXIM.
Group  Treatment NO.' of DFR PFC
mice

1 — 5 7.740.8 120.2+53.1

2 p.o? 5 7.440.3> 111.2%35.4°

3 .p.c 5 7.2+1.2>  81.6%42.1°
a) Per os.

b) Not significant compared with Group 1.

¢ ) Intraperitoneal.

Table III Skin graft survival in C3H/He mice after treatment
with Lysimachia hemsleyana MAXIM.
- No. of . . MST=xSD
Group Recipient Donor Treatment mice Skin graft survival (days)
1 C3H B6 — 0 B %010 ggr00
2 ’ AKR  — 10 35 19 1% 1010 g0 50003
3 " B6 0.0 12 1% 101010 10 b e
4 " B6 ip.e R R M G (2T KL
5 ” AKR ip. 10 101010 10,30, 10, 39 gog g0
a) Per os.
b) Not significant compared with group 1, 2.
¢) Intraperitoneal.
4, RIEWE 5, EEHBiE

SHEIX2¥C3H- 228 2 HE
PENIRE T 20 F 213445 4 7 HRERES L 72
%, B6 /2l AKROEBH #REL /2. Bk
LESEY 7T BELERBEERS L W idEO&RS5 L2
B, THNIIHIMBICL - TLBHEXE LV
AKRERNEBHRIES O EBREESRIIED LI
77z (Table III),

£EEIX 2% C3H>YRIC2BZ¢Ic2EE
ENICRS T EEERO%REL, 4B
B6 Bk EL-4%MHEL 72, BEZLSEEL X
Z % 3 EMERBEENCERET 222 3RA0KE
L7, Z08R, Fig. 3i1IRT L)z, FREHT
12, FEEIZ208 2 TIoEeIEREI N, #£O#
ERECii, THEH 5208 B CIRESIZIER 58
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Fig. 3 Effect of Lysimachia hemsleyana MAXIM. on the growth of tumor allografts.
Values represent mean=+SD of 5 mice in each group. *p<C0.01 compared with nontreaed
group. % p<0.05 compared with nontreated group. Nontreated group (@), p.o.~treated

group (O), i.p.-treated group (&).

L THRENHK p<0.01]) »@Hs5h, L
L %hh, 27THE ClTLITEREI N, BIEN
®’E5HTIE, ITHETIRAENEA ($p<<0.05) »°
FH Ly, UHETICRLICEREI N,

B

AEBICHN 2 EKERPEOBTITIRBCET
LI TH Y, FOMBEPICII ketone FH, glyco-
side 8, tannin, lipid, 7 3 /Bt L U~ sterol $i7r
FOBSHEENDL EENTVDY BCOETER
BT HERFENERBF2HELPICTLEILITED
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2, BOF 2 REENRSICL D SEREDRE R
DEEEND 1ok L CHERNEREDRES ST LN
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& 30T, MR R~ OB B R
kB AR E N, 7, £8512 PHA &
LPS Iz & 2 I4E D ) > 2 SBRIEAL BUE % F W 12
HHIL 72, S5 ICBES N REEEDEFLERES
RURDH LNz,

L Ledst,, BHEEBROEBLERDRITEE
HBEAMEE 4 EZET (major histocompatibil-
ity complex, MHC) »"—F L 2#AHbEiIZE W

Th, —“ELZWECBWTLRD Nk - 12,
Hho iz SEEAKBF LA 7O RRAT 7o P&
BERL 2356101213, BHEBHF 0FH L EBIERS)
RBARBH LN, STHREARFFIEGEEETLAEENE
BIEEIRIPBOHLNLEHREL TL WS, HEL
DEBTZTE, SBENIX 2 EFHAVED, ot
{EHEBY e £ ES0X KT # AL TB Y, 51
o I3FEMBw7 ZEFEHL 72 2O RBRIE -]
Lo T3 b2 Twb, EEOHRE
FIFRLE I & - THEEBRBEICB W L EFERY
MDD 5 W ILRBBIEICH L, THETHL, =
T B BRIz giesic e L T MHC
D77 ANFE*BEICEFL - LEAME, &
27 oy ZHIBADSTEEE L, 26 2B RIG
DRBIEE 7 ) Tz E STV B,

W5 13y SEEUKITH O A AR I RITTHE
ELT, MIREAROETE LI ety FEREFD
I RIBEDIEIIR RS LN LAY, 2/7u 77
— DRGFHERE O A AR LI T 2
BEHEL TS, RERICBWT, CBH=7 X
i PHA £ 7213 LPS ®lE o4 5 &2 4
BELX L TERICIH SN2 ICL 2 b b
7, Con A X3 2I0E IR N2 228
ZBE N, PHA & ConAlzwd i d THib %55
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