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Abstract : Studies were carried out to examine the antitumor activity of agrimoniin, one of tannins
isolated from Agrimonia pilosa Ledeb., using syngeneic systems including C57BL/6 mice-E.L.4 lympho-
sarcoma and BALB/c mice-Meth A fibrosarcoma, and the effect on immune responses. Agrimoniin
significantly inhibited the growth of both the tumors and showed a tendency to prolong the survival
period of BALB/c mice bearing Meth A fibrosarcoma. In the in vitro study the tannin also exhibited
a cytotoxic activity against E.L.4 lymphosarcoma, Meth A fibrosarcoma and L-929 cells in a dose-
dependent fashion, and the activity was seen within 4 hour-incubation. Agrimoniin, however, neither

affected the production of humoral antibodies such as hemolytic plaque forming cell and hemolysin
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against sheep red blood cells nor the formation of cellular immune response induced by picryl chloride
in mice.
These results suggest that agrimoniin may be one of the antitumor constituents of A. pilosa and

display the activity through the direct cytotoxicity rather than host-mediated mechanism.
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cellular immune response
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Fig. Chemical structure of agrimoniin.
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REGGERE 20£1C, EEOZOHEEMEEMERL U, HHEKTCEREEEL - TRE LI

%Y : Agrimoniin ZENHEF L VREINIZLDTH 3. HEERDIZDIC FT-207 (KIB#ZE), 5-fluoro-
uracil (3EF{%), levamisole hydrochloride (Aldrich) 35X ' prednisolone acetate (FHIET) 2L 1,
W b RITE A THBUKICIERL, BER in vivo EERTIIRSELY 0.2ml/animal & 722 X SiclBLIZ. 2
O, HEE LU Tike v oRIER (SRBC, HEME) 8L picryl chloride (PC, H({F) %, RIGRAFEEL U
T ethidium bromide CEH:{bF) 2ZNZNMT.

In vivo OREBEBER : BHEERICHCIESIIEABA Ly 2- X bEE 3Nz E.L.4 lymphosarcoma ¥k
* Meth A sarcoma Tdh b, v v 2DEKEE U T 1 BREICEHER LIz, C57BL/6 38X BALB/c w7 =
DOEESBE TICZNZN 10% cells @ E.L.4 3L 10° cells OMeth A BB »BE LT, BER?2 5108,
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50, 100 #7213 200mg/kg/day @ agrimoniin ZEHROKRES L, EEHEL X OEFEERBEL 1. BHHEE
DB/ FREAVCTRESICERZZHAEL, RRCL > TEHORE 3 2RKDI,
Tumor size=4/3X =X (E#/2)x (&#%/2)2 (cm?)

In vitro OESEVER : E. L. 4 lymphosarcoma, Meth A sarcoma 33X L-929 #l8 (= ¥ 2iEHIEMIE)
RERAVMIEE U, EEMCEGMRREEER 288U, Tab b, 10* cells/0.1ml RN REEBICIFAEE
25~500 pg/ml DOFEMFER 0.1ml 2H% T COz2 incubator 1 T37°C T 4 Feff], 24BFfH% 121248 RIREER L. 835,
IR 4 & OV BRHIEROIERRITIZ LT OR5E M 2 A 7o 100U/ml penicillin G (BAABIEE) s X 08 1004g/ml
streptomycin (BH7SHUZE) %A 72 RPMI-1640 (H/KH{#K) o 100ml i fetal calf serum (Gibco) 10ml
3B X U 6 % N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid (Hepes) (¥:3:{b3) 10ml 2Nz THHIL
720 E.L 4 310" Meth A OB X ' Feilali % 0.2% trypan blue T dye exclusion test (T
XOBEEL, KRITE - THMNHBEEERE 2R 1,

Cytotoxic index(%)=(D'/T'—D/T)/(100—D/T) %< 100

1212L, TH XD control EEITH) 5 RMIEH I X OFEMIER 2 ZNENRT 12, T'HXUD BHMHRE
VILHETIC R 2 M8 X OFEMIE R 2 ZNZ R T, L-929 MBSk BEROEMIEE %2 Fig. 2 (TR
3 X 57 ethidium bromide ¥eZEic L HRIELU 2. 2D cytotoxic index 2k X - TEKD1z,

Cytotoxic index (%)= (Io—Ix)/(Io—IEB) X100

72170U, lo 1T control M¥3¢iAE, Ix 28Iy ]
Agri ii lution 1 x10°/ml tumor cells
HAFTF ORI, Iop & ethidium bromide D grimoniin solutio
100 ul 100 ul
HiBE 2 ZNZENRT . [ ]
PiikEEE ¢ SRBC %» EDTA-gelatin veronal ‘
buffer (EDTA-GVB) TkiHL, 2WT Catt Xk

microplate

incubate at 37°C, 5% CO2,

O Mgt+ 2&¢ GVB THELUIZHE, BEAEAR for 24 or 48 hours
KB Z AT 10 cells/ml KL L, ZD 0.2 remove medium and wash twice with saline
ml/animal % ddY =9 2O BEIRIICES U THE

Uiz BiRSHIRBER S5 5 HRENRS L. & lyse cells with 0.1% SDS solution

B 5 HE 210 BEmEGES ¥, MKIZmE %5
Bt L T hemolysin QEIEICH Uz, 270, ME2H

stand for 10 to 30 min

HL, E5, B3 L hemolytic plaque for- add ethidium bromide solution (6 ug/ml)
ming cell (PFC) ¥%Z#ixE L1z, PFC #ui Cun- 1 stand for 15 min
; #12) j
ningham and Szenberg 12 1 & h AL L, Hr#il determine the fluorescence
$iZ coulter counter (Moder Z. Coulter Elect- at Em 600 nm, Ex 525 nm
ronics Inc.) ZAWVTHIELIZ, MmiEELES

Fig.2 Method for measuring cytotoxicity
1 2-mercaptoethanol #LE %17 - T hemolysin % using ethidium bromide.

BEL, 1gM kU 1gG HilkflizRD 1o

Picryl chloride (2 & % EMMERMA : Asherson L Ptak!® OFEic#ERUIZ. Tubb, »o1UDIHE
Uiz ddY Bev 2Dt 1% PC @ ethanol #A#K 0.1 ml 2BRGBURBEL . 6 HEiT 1% PC 0 olive oil
BID 1504 FieBERORBIEBH LU THRELIZ. 4 RBROEROMER% dial thickness gauge (RHBET)
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Fig. 3 Effect of agrimoniin on the tumor growth and survival time of
C57BL/6 male mice (8-week-01d).

Animals were transplanted with 10* cells of E.L.4 lymphosarcoma s.c.

into their flanks. Drug was given p.o. for 10 days from the tumor trans-
plantation. Each point indicates the mean +S.E. of 6 animals. O :
Control, As------- : agrimoniin 50 mg/kg, A—-—-— : agrimoniin 100 mg/kg

x .

: Stat1st1ca1 significance from the control at p<0.05 (U-test).

Meth A BEFOMES XUCEFHABICRIITE

Fig. 4 1t7/" 9 & Hiz, agrimoniin ¢ 100mg/kg ¥ E5F Tid Meth AEFOME AR IIHII N, EMMEAD
I ohtz, ZOEMIE FT-207 @ 40mg/kg DO ZIVTITIZLE L2, UL, 200 mg/kg #YE5EE CidfEEIEE L
SJOEFEHMRIEEAYEEBB N o1,

In vitro OHEHIER

Agrimoniin @ E.L.4, Meth A ¥k ¢° L-929 #ifaicd 2 BiEEEER % Fig 5 07T, BEME
moniin OEEECIKEL TR LIz, 2D50% cytotoxicity (& E.L.4 Tit 4 BiE 704g/ml

3 agri-
» 24F5[H{E 40¢g/ml,
48F5[ME 30 pg/ml TdhHH, Meth A Tid 4 B[HEE 200 pg/ml, 24F5[{#E 120 #g/ml, 485 80 ug/ml Th -
120 E72, L-929 #UBE Tid24R5RIME 1504g/ml,

ABRSFEME 120 pg/ml T o720 WFNODBREICX U T § BERY
DIERICHE o THIFBEEEAIZIER L 72,



40

Iz B 2 B R ZE R E Vol.

35

4 1100

-

=3

Q

5 o
>

3 2 150 3

| [

o a

'

o 3

1]

>

—

30 40 Sl 55 %863
Days after transplantation

Fig. 4 Effect of agrimoniin, FT-207 and 5-FU on the tumor growth and
survival time of BALB/c female mice (8-week-0ld).

Animals were transplanted with 10® cells of Meth A sarcoma s.c. into
their flanks. Drugs were given p.o. for 10 days from the tumor trans-
plantation. Each point indicates the mean +S.E. of 8 animals. O~———:
Control, A----e-e--- : agrimoniin 100 mg/kg, A—-—~-—: agrimoniin 200mg/kg,
O--+=--=: FT-207 40 mg/kg, B——-—-—: 5-FU 13 mg/kg. *,+: Statistical
sign;ficance from the control at p <0.05 and p <0.01, respectively (U-
test).
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Fig. 5 Cytotoxic activity of agrimoniin against E.L.4 lymphosarcoma,
Meth A sarcoma and L-929 cells in vitro.

Cells (1x10%/0.1 ml) were incubated with 0.1 ml of agrimoniin in a well
of microplate at 37°C for 4(O), 24(®) and 48(A) hours. Measurement
of cytotoxicity was carried out by the dye exclusion method with 0.2 %
trypan blue for E.L.4 and Meth A cells, and by the fluorometric assay
with ethidium bromide for L-929 cells. Each point indicates the mean
of triplicate or quadruplicate sets,
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Fig. 6 ~ Time course of the cytotoxic activity of agrimoniin against
Meth A sarcoma cells in vitro.

Cells (1x10%/0.1 m1) were incubated with 0.1 ml of agrimoniin at 37°C
for 4, 24 or 48 hours in a well of microplate. The total and viable
cells were determined by the dye exclusion method with 0.2 % trypan
blue. Each point indicates the mean of triplicate sets.
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Fig. 7 - Effect of agrimoniin, levamisole and prednisolone on the for-
mation of IgM-PFC and IgG-PFC in spleens of mice immunized
with sheep red blood cells.

Each column indicates the mean +S.E. of 6 to 8 animals. *,+ : Statis-
tical significance from the control at p<0.05 and p <0.01, respective-
1y (t-test).
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DX, Meth A zxd % agrimoniin OMKIEEIEA O time course 2L 70, #OKE 2 Fig. 6 1R T,
¥R (25~1004g/ml) Tid control & AFICIEERFBOERICH > THIZEEL, SMEEEML 2, 150
rg/ml Pl ETiIROEMEzA SN, BEEATFNCEARBRBEMOERE & B LI,

BERGEECREITHE

Control Fici3AHAEKEZEE Uz, HEEROIZDICHREHERFAD LMS 1 L HefifiFlo prednisolone
PRV, 2O Fig. 7R TN Th %o IgM-PFCEEA: 12 5 H#% T, agrimoniin 3% ' LMS #58i
FIXEBEOHIMENSA 5 N1, BE TR, -1, prednisolone BEEIIERLEIBA LN, I0HET
it agrimoniin D 10mg/kg 5 BHTHE R MBS A 6N tchs, ARERERRA SN/ d 5720 —J5, prednisolone #
SR BR RO VA 51z 1gG-PFC FEA IR 5 HE TR OTNOERYHRER L L » uBBIALNLE» 12
7%, 10H#Tid agrimoniin @ 20 I X ¢° 50mg/kg Bt BB LB M4 bl £z, LMS #58 Tl intEm
23, prednisolone BEH TR ABLREPLBEZNENA LN,

COEBEOMmEEHD hemolysin O JJffiiz Table 1ic/R3 & HiC, 2-mercaptoethanol MMLEDEEI1CE 5 HER
BIOWABKE b, WTINOEMTE - TR LA CHENA LNLD» 512 2-mercaptoethanol LEME Tid
10H#® agrimoniin 50mg/kg #5 B4 L ¢¥ prednisolone HEBICHEELBA BH b NTI0S, ZOMIZIZEAL
HEBHALNIE» 12, B, BHEER IOBEMEENCH L Tk agrimoniin 1313 & A EEEZRIZI T o1

PC (2 & 5 EMIERMACRITTHE

PC iz & 2 EAMER A D induction phase 123358 Table2 IZRTHL TH 3. Tb L, WTIHOH
P —IRB LR GEE DI DM U TS 0B A b g o 108, —IRGEEH T2 LMS BERE
IR DR A A5, prednisolone #SFHCEEOMHIEMBZNZ NS 51l ZRFKAEE Tid agrimoniin 50
mg/kg 5 EHCBREDEEEM A 5N

Table 1 Effect of agrimoniire\, levamisole and prednisolone on hemolysin formation
in mice immunized with 2X 10" SRBC

Hemolysin titer (logs)

Dose

Group Day Sa) Day 10
(mg/kg) S)

Total 2-ME resistant Total 2-ME resistant

Control — 9.81 £0.313 5.94 £0.240 9.19+0.354 7.88 £0.157

10 9.50 £0.284 5.75%0.250 9.00 £0.250 7.31 £0.283

Agrimoniin 20 9.88 +0.227 6.44 £0.305 8.75%0.189 7.38 £0.263
‘ 50 9.94 £0.199 5.50+0.313 8.43 %0.297 7.07 £0.230 *

Levamisole 20 11.00+0.231 * 6.25%0.423 9.88 £0.479 8.00+0.284
Prednisolone 10 10.43 £0.229 6.21 £0.101 8.71£0.360 6.93+0.071 t

a). Days after the immunization. b). Serum was treated with 2-mercaptoethanol
(2-ME). Drugs were given p.o. for 5 days from the immunization. Figures indicate
the mean *S.E. of 7 to 8 animals. *,t ! Statistical significance from the control
at p<0.05 and p <0.01, respectively (U-test).
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Table 2 Effect of agrimoniin, levamisole and prednisolone on
picryl chloride-induced cellular immune response in mice

Dose Ear swelling (%10 %cm )
Group
(mg/kg) 1st sensitization 2nd sensitization
Control —_ 7.19£1.658 13.41 +1.563
10 6.65 +1.215 10.73 £1.415
Agrimoniin 20 5.69 £0.681 11.55 £1.196
50 6.18 £0.778 15.69 £2.029
Levamisole 20 7.91 £1.029 12.50 £1.284
Prednisolone 10 5.13+£1.119 10.24 £2.415

Drugs were given p.o. for 5 days from the first sensitization.
Figures indicate the mean *S.E. of 8 animals.
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¢ C57BL/6 < v 2 L7z E.L.4 lymphosarcoma ¥ - f BALB/c ¥~ 2ic##E U1z Meth A sarcoma
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PIE® & 5z agrimoniin {2 E.L.4-C57BL/6 =Y 23 X' Meth A-BALB/c < v 2 syngeneic system
KB THESIER 27, ZOEELBFIEENSMEEEICL 2L 2RRT 2555, BERKFEOBES 2HE
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WU T ERLHEEALNL» -1

LEDZ &5, agrimoniin ¥ ¥ I Xk FOHEBRTDO—2THB L ENTBING F T XLXD 24
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