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Diterpenes from the Roots of Euphorbia kansui and Their in Vitro Effects on the Cell
Division of Xenopus
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2 H
ERHBII MY ¥ A 2 3B O Euphorbia kansui DR TH Y, (UFE, FHLE R EPEILE

HIZEH IS, Bk, BZEFIARE LTabh, MRAGEER TR ITH) K4BEShT, #
HOBMNEE L LTHBR TV, T, PETORKEREICLS L, HEMBHRETIL. &
EIER DT UAX—EEBCRERN, LIRS, Tl LOoBMEREOREEE LTLIEL
FERENS, BSHEORSTRIX 1943 FOBREZ T, FHBOUCTARVRER MY F A~
URFEEINTNS, U ZFDOPD ingenane B P F R UBLAWITIIF Y A VATEME (I
T HIV iE0E) OFMRRIZ X3 2 Ml Yikx RRVAEDEENBD LR, BRI TWS,

A2 IIHRIZHOWT, 77V AVAHTIADT = AF v v 7THEEZ AV, MRS EEE
PHREL LTEERSDOBREZITRST.54FT1 OBEOHRILEYEEL 3 ATEOLAY
FHEL ThoOERELEMBARL VBT = x v v THBOMRS RT3 H%E
I DWW TRET L7,

SHIZ BERFALEEROY — FMEADOREL BB LABEYOFRIZOVWTHRRIL
D¢, #5735,

BEOPETCOBKRBEFICL S L HRIBHKET IR KEIWERLOTVAR—KEBRW
EEMBALE: POEMBEICEPAIhTOWET, il S FESrRaERARE
BE LT, 2 A0EFDIZ 9 ADERBKESN, 6—15 ¥ AOEGHENBEDONFE L, IF
BOBFCHRIIKR, XBR, BE. 7XRYOARLREALT, BAAE LTAVSATY
B, EHRIIMB R & L —HEICHH < B L TAREIEN L THEREBOBEIC L EDhE T,
PRI HEOREBERSEZHOMNITREDIZ T I7IV AV AHIAT =X v T T Y
TAEERATHREOESERYOREZLELE,
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H2%(Euphorbia kansup), FilpR5, T=<VF ¥ v 77 vt 4, MMEEMAEEME DNA
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REEPNOT7 = AMRE Ly FCEBKRPHHET S, T0O, BWEBEE,»D Ca¥ O
P CoBREERET S,
0.2 mg/ml @ y -globulin 2312 50%T7 ==V ATFA ULZRAV., TFTEXT71L— MR CHERMIZ
N LERER -, VA, ARETHEL, OMEBFRLTHWEINE D> D ERET S,

DNA GHRICHT 28 (REHEFERIE)

7 =¥y v 7RI 5-bromo-2-deoxy-uridine (BrdU) Z &8 REPT37C, 30%
HETD, BrdU Iox ¥ 3R EReaMEz AN T3 7C, 30015, 3BT DNA ©
EHREBETS,
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¥ 3% X 7= MMT (mouse mammary tumor cells). LC540 (rat testicular tumor cells).3T3(mouse
normal 3T3-Swiss albino cells)#ll@Ix microculture plates(2-3 x 1000 cells/0. Iml) iZ# L.
37C. 10% C0. T3—4 BEFR L, HE, BEeLA%, BRETHREZEX S,

TEYERL 53 O 73 BE

FEEOHZEL 5kg 26 0%y /—NMZL V45 LOBEHKE L, 2hi 2@ERE LLE,
BETCTBELTL200gDF A&k, TNEKIALIZHBEREL, ZJuniih, BiBExF
W, BT =D 4 LT, BRZNZh 3BT M LE, ZThoZRERKBL, 2o
BRVALAESHBHIXL 6 5 g(G-1), BEE~FLES»GIX2 3 g(G-2), T¥ ./ —/VELIHHIX6
4 g(G-3), XBESZHMSIX8 00 g(G-4)%2H/-,

LREBEESHD DD, bob b T =wiFy vy THRIIHT HEBBEEEEOMV G-1 B
WTXR1L50g®V I BHFNAT A ODS-C18 & F A, sephadex-LH20 T b, RULFENE
BUOSHOBERE I u< /57 4 — (HPLC) 2AVTHRYIELEREZITV., LAWMW1 ~3
AFHELT,

ingenane Type

1 . EIE 4,
R, R? = H, R® CH,-0-CO-{CH=CH)-(CHa)(-CHa, R*=H
R, R? = H, R? & CH;-0-CO-{CH=CH),{CHy)4-CHa, R*zH
R'= oo(mgcm,(ou,).-cm R%= H, R=CH,OH, R'=H
R = CO-(CH=CH){CH)s-CHy R2= H, RP=CH,0H, R*=H
R'= OO—(CHE=G-I)3-(G-IZ)4 CHy, R? = COMe, R® = CH,0H, R=H
R!= co(ctglcg),(cﬂz).-cH, R?= H, R® =CH,-0-COMe, R*=H
R = CO-(CH=CH){CH,)-CH3 R? = H, R® =CH,-0-COMe, R'zH
R, R?zH,R*=CH O-CO-(Chzly CHy, R&H
R' & H, R? = CO{CH=CH)2(CH)-CHz, R® = CH,0H, R%=H
R! = CO-CH-(Me)-CH-{Me)s, R?= H, R® = CH,-0.COMe, R*=0-CO-(CH2)1o-Me

® N O s UN a

-
o

, . 23 R=benzoate
11 R’ = CO-CH-{Me)}-CH-{Me)y, R = H, R* =CH,OH, R*=0-CO-CH )s-Me 24 Renicolinats
12 R' = CO-CH-[Me).CH-(Me};, R? = H, R® =CH,0H, R*=0-CO-(CH_)p-Me

13 R'=H, R?= H, R®= CH,OC0-CH-(Me)-CH{Me);, R*>0-CO-(CHz)o-Me Jatrophane Type

-
LS

R'= H, R? = H, R® = CHy000CHy, R*=0-CO-(CHy) 10-Me

R = COCHs, R? = H, R® = CH,0H, R*=0-CO-(CHy) 1o-Me
R'=H,R?= , R = Me, R'=H

R'= CO-{CHEPH)(CH)e-CH3, R2zH,R*> Me, R*=H

R' = CO-{CH=CH){CH,),-CHy, R?= H, R®= Me, R'= H

R'= CO-CH-(Me)-CH-{Me);, R2 = H, R® =Me, R*=0-CO-(CHy)yg-Me
R' = COCgHe, R? = COMe, R® =Me, R*= H

M«@@.«Q&P

-
th

-
- &

3sa

Steroid

euphaneftirucatiane type
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1. 7= 7T o466
HETRARVEAYMOT =<V F¥ v 7HBHMIINT 2 EBER. TORE (R
FE) &, Figure 1, 2, 31277, HEOZB=X20H, CHCLE (G-1) OEES—FMEH
o, (LAY, — o DOIEHBEOB ML % 77O Ingenane DT TR 1—4, 8—9 L 17—18
H—FBVEEZR L7 (05 pg/ml OFERIT 60%LA L), ZoDEMiBOBBRE LK
Ingenane DT F N 57 OFFEMR—HTHEDH B L RXETH00 pg/mL OERITS0%LA L),
jatrophane B DT AR X D RWEHRBE O b, 16 MICEBEOBERI %> Ingenane
BOCTNARUBHBICEENBL Rofz, LAY 12 & 1313 10 pg/mL OFAERIT 60%LA L
%R L7=, jatrophane DTN 2 BOEDILH FBREDOTEME %R L (10, 50, 200
ug/ml DOPEEEIT 57%, 87%, 98%7>7-). Eupahne/tirucallane D + U F /1~ 10 pg/mL D
FAEERIZ SO%ALER LT, '

g
%
o
§ €50 pg/ml
g 010 gg/m
:
K
©

G G1 G2 G3 G4

Fig. 1 Effects of G G-1, G-2, G-3 and G-4 treatment on the proliferation of cells isolated from blastula
embryos of Xengpus

Isolated cells from Xenopus blastulae were cultured in a medium containing G (70% EtOH extract of E.
kansui), G-1, G-2, G-3 or G-4. After 16 hours, blastomere cleavage was observed under a microscope.
The percentage of non-proliferating cells out of the total (non-proliferating cells and proliferating cells)
number of cells is shown as a function of the concentration of extracts.
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Fig. 2 Effects of Compounds 1-7, 9-10, 13-14, 17-19, and 22 treatment on the proliferation of cells
isolated from blastula embryos of Xenopus
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Fig. 3 Effects of Compounds 25-28 treatment on the proliferation of cells isolated from blastula embryos
of Xenopus

2. DNA B RRICHT 558 (REIEERE)

1EE 22 122V T BrdU OB D AR R AR o 1o F5 5. X84 & =T, DNA iz BrdU
OV IAZDERBD bNRpo72h b, (LAY 22 I3HRD DNA SRIZEBE Ligho Tt &
B L7z,

G il (KA
FNSHEH
{LAW2E200u g/mIME 7o, XIHITBrdUZ M. ¥, BEL, REIEE

D: X%

3. MRMHBMEET vEAER:

e 1,2 & 22 FnZFho MMT (mouse mammary tumor cells) . LC540 (rat testicular
tumor cells) . 3T3(mouse normal 3T3-Swiss albino cells)#HATIZ X4 B A FEER LT/,
L& 22 1LRIRANT 3T3 MIIROKMELRE L7z (figure 4). LAY 2 I5BIRMIC MMT #BRAD
WHEHRELE, b2, MMT HIMRIERIKIZILEY 2 Z AN T—RE®R L TH b, PBS THli
WL, FLVIERBE CE 2 AMEE Lok, MROFEBIINEMBER CERIZR-

(figure 5), Ziuid, 2 O MMT MR 2MEMEMIIATHNE LB 6N 5, ka1 13
FEMROMMEE £ THE L (figure 6),

oew
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Fig. 4 Effects of 22 on the proliferation of MMT, LC 540 and 3T3 cells.

MMT, LC 540 and 37T3 cells were cultured at 37°C for 3 days in the presence of 102 g, 50 u g, and
100 12 g/ml of 22 or absence of 22 in microplates. The cells were then fixed, stained with Giemsa, and
counted under a light microscope. The percentage of proliferating cells versus the control regard to the
concentration of 22 is shown. A: 10 u g/ml of drug, B: 50 u g/ml, C: 100 u g/ml.
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Fig. 5 Effects of 2 on the proliferation of MMT, LC 540 and 3T3 cells.

MMT, LC 540 and 3T3 cells suspended in MEM supplemented with 10% fetal calf serum were
cultured with or without 2 in microplates for 3-4 days. MMT cells were also cultured at 37°C for 24
~ hours in the presence of 0.5 g, 21 g, 102 g, and 50 2 g/ml of 2 or absence of 2 in microplates. After

washing in PBS, the cells were cultured without the drug for 48hours. The cells were then fixed, stained
with Giemsa, and counted under a light microscope. The percentage of proliferating cells versus the
control regard to the concentration of 2 is shown. A: 0.5 z g/ml of drug, b: 2 2 g/mi, c: 10 1 g/ml, d: 50

4 g/ml.
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Fig. 6 Effectsof 1 on the proliferation of MMT, LC 540 and 3T3 cells.

MMT, LC 540 and 3T3 cells were cultured at 37°C for 3 days in the presence of 0.5 8,21 g, 101
g, and 50 u g/ml of 1 or absence of 1 in microplates. The cells were then fixed, stained with Giemsa, and
counted under a light microscope. The percentage of proliferating cells versus the control regard to the
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concentration of 1 is shown. A: 0.5 1 g/ml of drug, b: 2 ¢ g/ml, c: 10 2 g/ml, d: 50 2 g/ml.

%8 .

T=wA¥xy 7T v A B Lo TEEBHIEELZITS . 34 BOLAMER, BEEXh
7z ingenane WET ARV BT =¥ v v THROREE L L LERECHAELE, LAY
22 IZ25WT, BrdU OB Y iAAEREL - R, MO DNA IZ BrdU ORVALZBZBH b
Nz e b, LY 22 1T DNAAREMEL THROMMEEEE LD TIE2L, thor—

P CHRMMERE L S of, T=wAX%x vy THIRORZZEIELS E M B0 ZH L v
5, 11 iIIDNAGEHO SHTIIel . BHEESF M) ZHBELEOTII2VWMHLHER L,
&9 1,2,22) 225V T, & 512 MMT (mouse mammary tumor cells), LC540 (rat testicular
tumor cells), 3T3(mouse normal 3T3-Swiss albino cells)#Bai= x4 3 MMM EERA & TR~/
L 23, 3EDLADIIR 2 I HERMLRMIRICT LTREREARED b0 T, BEEH
ik, FENLRRBARO Y — RILAizen 3 L X TW3,
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