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Antitumor effects of “Kyushin” (KY), a medicine containing Senso (Ch’an Su) were studied by
using mice bearing Sarcoma 180 ascites tumor or solid tumor. By repeated oral administration of
KY, the growth of the ascites was inhibited at a dose of 500 mg/kg/day for 15 days and the growth
of the solid tumors at a dose of 1,000 mg/kg/day for 14 days. These inhibitory effects were consid-
ered to be caused by bufalin, a constituent of Senso reportedly having a differentiation- and
apoptosis-inducing effect on human leukemia cell HL-60. Repeated oral administration of KY at a
dose of 500 mg/kg/day, for 5 days, recovered the water-immersion stress-induced decrease of the
rate of carbon clearance in mice, which suggests that KY activates the immune response system.
This effect may partly contributes to the antitumor effect. Repeated oral administration of KY at a
dose of 1,000 mg/kg/day for 18 weeks suppressed the growth of papillomas in the two-stage car-
cinogenesis induced by 7,12-dimethylbenz[a]anthracene (DMBA) and 12-O-tetradecanoylphorbol-
13-acetate (TPA) in mice.
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bufadienclides »—%& T&h 5 bufalin (2 & F B MKHMIEIC
9 B ALEEERY, BLOT KR M- AFRERY
HRMEN, >V DHIEBAEM D 4 7 = X 2050 6512
ENODOHB, ZNL I IRy VESOMIEEER TR
ENTWBZ Eh b, BriZKY OPEEFENT 2 &0 #%
5T 5728, =7 RI2BIT 5 Sarcoma 180 fEANE
B0 B L CRRBEED T A EREBET L 2. F 72,

IR T 5 KY DEA %A 5728, X b 2% &%
Lizew ZMNROEEEEICHT 2R ERET L2, B
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1. EREY
KY (HO83) 390mg PicBRE > 5mg, AR
A7 3mg, BE=>Y>25mg, Y237 1mg, A3

A7 6mg BMESmME, Y2 7.5mg BLUY 2
2/ 2.7mg #EH/T A, bufalinizsdarua=t 7S
T4 —FHCLET LMD OFEICLY, LBFERT
VL) HEEREEIL 22 0% 2 EHE L2, Blic, FT-207
(F13%), cyclophosphamide (Aldrich),
cellulose (CMC, [EEfbY¥), 7,12-dimethylbenz[a]an-
thracene (DMBA, Sigma), 12-O-tetradecanoylphorbol-
13-acetate (TPA, #I3%), quercetin (FIV%) £ & U zymo-
san (EFALA) %@L 7.
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1. Sarcoma 180 BHEEE X T 31EH

Sarcoma 180 Mfaiz L#E I T ICR R~ I #H 3
NTWBL05BE1l ABo=7 20K E D M2 R
L, WHEEMAEKTHRENOMREE S L THEHRL
7z.

1) BEKBEE X 5/ER | JEKE o Sarcoma 180 %
W IR 2R - TET o 72, T b B, ICR Rl
Ph=e 7 22 ZEBKIZBRIB L 72 KY, 5 »wix 0.5% CMC
KIEW I HE L 72 bufalin 2 1 H 2 [, 15 BREEO®RS L
7>. ¥ 5844 8 H Hiz Sarcoma 180 #H& 1X10%/0.05 ml/
mouse #BIHENICHIEL, £ 8 HAZICHEKEZEREL 72,
fEK1Z 3,000 rpm T 5 4 S Bl (KR-702, ALk HIPE
H) LUEEMEE2 5L, 208 (packed cell vol-
ume : PCV) ##IE L 72, BAER (%) @FUToR &
NEHL .

BEHR (%) = (1—#EELE 580 PCV 0/
FREE PCV 7)) X100

cyclophosphamide 13 0.5% CMC AR & HKIC & L,
1H 1[0, 15 AMBEENRSL L 72, SR IZEED A

B S ORDL ) IS L7,

2) EEEEICNT 5/EH | ICR Rl <7 20 EERK
Fiz Sarcoma 180 #ifE 2X10%/0.05 ml/mouse % #HE L,
MHEHLYD, 1H2ME, 14 HREEZKCEEL 2 KY, &
5\ 13 0.5% CMC KRERIZ i L 72 bufalin # 1% 5
L 72, Sarcoma 180 %4 14 H2ICfEE 2L, T =E
#2EEL, lkeda 5 D#FIcEDE, BEE (%) %
IFoRX & &L 7.

FRER (%) = (1 - #HBRERSHOIEEE RO TY)/
SHHREE O JE B E B ) #)) X 100

FT-207 1% 0.5% CMC K% 12 %% L, Sarcoma 180
MAEL, 5BFU9BEBICTIHLE, RO®S L7 &5t
BB 2RO A R B O D I 5 L 72,

2. AMLREFT7ABAROAEREHEICHTT 51/EH

Okumura and Nigo? »#E#EHIC L TA ML 2 %
ARl Thbb, ddY Rt~ 2 2{Hz 12 &7
—2 (KN-469, B H®4ER) 12 AN, 1 H 20 KM, 23~
24°CHKIEIHIEDR = TR T HAUE 238K 2 OGN EL
2. B, AV AERIROEIIEEEKIREE 1 57
o, EFEEHEO-7 2E, A ML AZALML T 5HiE
Ak e L7z, KY 218210, 5 HEEEKCHBEL T

BOgE L, zymosanld 1 HEHD Z b L Z AR TS
1E, BEEWNc®RS L, 2B L 2ZAMEKT 2 H
o= 20 BREIRIC carbon iRk (Perican drawing
ink 17 black 3ml, Z®/K4ml, 3% gelatin 4 ml 20 & 7%
6) 0. 1m1/10g 2G5 L, FoO5491%, 1001, BLU
CIREED SN B o b 7 Yy b B
'”?-f( 25 ,ul DM % RIL, BEHIZ2ml? 0.1% Na,CO;,
IR TAR, Hin 2728, ftEst (220A, HIL)
T 675 nm DWSGE 2 RIE L 72, F/2, 1598 OFRIM % #&
2l 20 LR S BEA R ) ML, ZomERLAE
L7z, carbon clearance |3 Feed R & AT, I+ car-
bon =i (4,,), AERH (K) B L USTEAERK (o)
sLcER L.
7B, ZiHb0flld carbon LS 591 & 1049
%, BLUS4%E 1542118 & L7 i 2 A v Tl
&L 2Ot & ﬁﬁéﬂtZO@M,Kbanm
fEDFE & L7z,
t=[(—14) x0OD,]/[(OD,—0D,) x2]
K= (log OD,—log OD,)/(t,—#)
a=YK XP./P,
72720, hi5, 6110 (10 ‘w H 5\t 15 (1547), ODy
SHEDWIEEE, OD, @ 10 54345 5 Wit 15 5 OBOLE,
P, . &fK&E, F, . Bﬂﬂ&kﬂ%ﬁmm@amﬂl, sl
3. —EREHEECHT 3/EH
Boltman and Troll o FE:#&FHIc L UT->7%2. T4
bbH, ICRRZMME~ 7 ZADEHZ = — 7 VKRE T THIE
L, 2 H#IZ acetone i i L 72 DMBA 50 £g/100 pl %
B EicemilL2z, 20 1A% L D, 820 acetone
IR L 72 TPA 2.5 ug/100 ul 2 %45 L 72, KY (2 & &
KizE&E L, 1,000 mg/kg/day # 2 Rliz4rit, TPA &4
BAZAHE L DA H, RS0 1AM A2 8iY) 2k
WIB S H, 18 ARREINICHE NS 72, quercetin (E
DMSO-acetone & (1:9) 2B L, 10mg/100 ul %,
TPA & HICEHICEBA L THRE L2, 1EICDE 151G
D ZE iz, TPA &#BG 3 BREZ b 8H 1 [,
JEEREREB LU 1EL2 ) DEERZEE L. &8,
FOBEED 2mm Ll EoEED AL, 2L EOfEE
WEL - TEEINEAE, TRFNBMEOIEEE LT
L7z, ARBRICBW TR REYM 28 LR CHliLER
HENT, WELNEEE KY B#GHCHELEZZED
o7z,
4. #eEtHnE
TR B B IEEFEVCE (%) i Fisher o1&
BRI EEZHACT ZoMizeT FREDE, Kk
EERCTARN L 2. ¢ B2 Student DFFEEZ H W, &
B R 5841 Welcho g Hnwie, ZhblizeT
WIRE & L7z,
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1. BHEEECHT 3/5EH

1) BEKEEIZ AT 268 1 KY (2 500 mg/kg/day X 0
Sarcoma 180 JEKIEE 1 xF L T H BAKHFRYIC HLIEE IE
L, KY500mg/kg/day & 1,000 mg/kg/day iz B\
T3 cyclophosphamide #&5-fF & AR I A B 1 M5 b
BRI % I & %72 (TasLe I). bufalin i3 KY 500
mg/kg/day 12 & F 1L % bufadienolides B2 4§ 3 F &,
4mg/kg/day Iz TH EIZEEMIAERE O BEM 2 0§ 2
D, FOERARBKYDENL N LHFLDTH 72
(TaBLE 1),

2) BEFMEEICHT 24EH D KY i 250 mg/kg/day & 9
Sarcoma 180 FIZIEE 2% L THEKFIC PR ST
L, 1,000 mg/kg/day 25T FT-207 # 5.8 X FH
BRICABICIEEE RO ZHH 272 (Taste ). —5,

bufalin | KY 500 mg/kg/day =& % #1 % bufadienolides
BlCHLY T 2HE, 4mg/kg/dayic k- TdH, HEER
DIENN % A I S 4 h - 72 (TasLe ).

2. XPLRERFIYVAWAROERZHEICT 2R

KY i3 500 mg/kg/day, 1 H 2 [E, 5 HEO&EO#ES5 2
X0, HAHICA ML ZAMIZE DIERL 2 i carbon
THEA I 2 MM S, AEEEOIRT28EL, BIEA
B OMET L IH] & 472 (Tasre 1), zymosan I3 50
mg/kg DIERERHE S & ) KY 500 mg/kg/day & FEED
fE%RL, 5122V ZAFC L 2EMTEEE N
TH M 2472 (TasLe 1I).

3. “EERECHTER

KY i3 1,000 mg/kg/day, 1 H 2 Blo#EO#R51z L1,
e ALY T ) DfEEE TPA BB 14 8% L )
EEIZEA &7 (Fig.1). quercetin i3 1161 10 mg, ¥
2EDETR~DEAIC L), TPABMGHIE6HEEZ LD O

Tasre 1. Antitumor Effects of KY, Bufalin, Cyclophosphamide and FT-207 in Sarcoma 180 Implanted Mice
Dose Ascites tumor Solid tumor
Drug (mg/kg/day, PCV Inhibition n  Tumor weight Inhibition

p.0.) (ml) (%) (g) (%)

Control . 12 1.68+0.24 12 0.993+£0.131

KY 250 12 1.834+0.23 —8.9 12 0.786+0.206 20.8

Control 12 2.3340.11 12 1.596+0.266

KY 500 12 1.3540.30** 42.1 11 1.187+0.380 25.6

Control 12 1.99+£0.27 12 1.391+0.209

KY 1,000 12 1.12+0.31* 43.7 12 0.675+£0.089* 51.5

Control 12 2.53+0.11 12 0.957£0.262

Bufalin 4 12 1.75+0.29* 30.8 12 0.944+0.172 1.4

Control (i.p.) 12 1.2840.44 N.T.

Cyclophosphamide (i.p.) (34) 12 0.30+0.17* 76.6 N.T.

Control N.T. 12 0.98240.208

FT-207 500 N.T. 12 0.204+0.039* 79.2

The data are expressed as the mean+S.E.

*$<0.05, **p<0.01 as compared with each control group using the #-test.

KY and bufalin were dosed 2 times a day for 15 days (ascites tumor) or 14 days (solid tumor), cyclophosphamide was
dosed once a day for 15 days and FT-207 was dosed once a day on 0, 4 and 8 days after the implantation of Sarcoma 180.
N. T.: not tested, PCV: packed cell volume.

TasLe II. Effects of KY and Zymosan on Phagocytic Activity of Reticuloendothelial System in Stressed Mice

Dose Carbon Phagocytic index Corrected Liver weight  Spleen weight

Drug (ng%/al;gg{ %ag’) clea;syng%g)ate (K, %107 phagocgfct;)c index (% body weight) (% body weight)
Normal control 15.2+1.0 17.5+1.5 4.08+0.21 6.13£0.18 0.25+0.01
Control 25.1£3.5 11.0+0.8 3.89+0.14 5.46+0.13 0.22+0.02
KY 125 26.8+4.0 10.5+1.2 3.88+0.11 5.32+0.12 0.23+0.01
Control 24.8+2.5 10.8+0.8 3.72+0.13 5.69£0.20 0.23+0.02
KY 250 20.0£2.1 13.6+1.5 3.94+0.11 5.76=0.11 0.21£0.01
Control 32.4%+5.2 9.2+1.2 3.60+0.18 5.49+0.17 0.23%0.01
KY 500 17.9+1.2* 14.7+1.3** 4.13+0.12* 5.68+0.15 0.22+0.02
Control® 23.2*£1.6 11.1%£0.7 4.00£0.11 5.33+0.09 0.20+0.01
Zymosan® (50 mg/kg) 16.1+1.5%* 17.241.8** 4.39+£0.14* 5.57£0.06* 0.25+0.02

The data are expressed as the meant+S.E. (N =10).

*p<0.05, **p<0.01 as compared with each control group using the ¢-test.

t2, K and a values were the average of the values calculated using the absorbance of 5 min and 10 min, and the values
calculated using the absorbance of 5 min and 15 min after the injection of carbon.

njected intraperitoneally at the 2 days before the injection of carbon.
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Fig. 1.
Initiated Mice

Effect of KY and Quercetin on the Skin Papillomas Promoted by TPA in DMBA-

Papillomas/mouse data are expressed as the mean+S.E. (N =15).
*p<0.05, ** p<0.01 as compared with each control group.

Wik E TOMIEFRATCE L, TPA &M% 6 A%, 5D
272 1IN ) DEEEEBEEICED &, KEBR»IE
LAAThN T b Z EmER 3N (Fig. 1).

% e

IV ERMRHTHLZKYE, BOBRETeT XD
Sarcoma 180 AR KIEE B L CERESE DR FHIZHTL
THEBERZRL, A VAT 2Z#MANRDOE &R
*NEL, 25/ =22 —%—+ L TDMBA, 7vx
— 7 — & LT TPA 2= 2D R RE _EPERIE I
L TS O EmEWER 2 R L 72,

KY o#i A3, + > Viz4 £ 1 5 bufadienolides 12
i3 KB ifAiE (b b SEIEHEE ML), Hela-S3
M3 & 1f Walker 256 carcinosarcoma 7% & DB
Ba5E 2 B9 2 B 2%, =3 ¥ > i2i3 Ehrlich EKEE
B & U Sarcoma 180 FEAEIEE 12 %9 % HIHIVEE'® s
ENTwa, InbnZ erb, KY OHEEERICIES
ey BIV=r Uy pHEL TR LD EEZ

57z, 4, Sarcoma 180 BEKIEE HEERIZ 3\ T,
KY 2% % 11 % bufadienolides I2 #1253 % & bufalin T
KY ¢ REEDOHEEER» RO LN, > VOB E
FEN T3,

SE4E, &2 B o) bufadienolides O —#& T & % bufa-
linic L FHEREY, BLOBEBHBEOT R b —2 XF
BUERPHREINTEY), v Y odilEEERORF
DREBE DO DH L. in vitro DREKIC B\ T bufalin %
100 nM Tt b L5 AR % 5 6096 583 & €19, 10 nm LA
ETT R 2AFEREAEY, 10 nm TH{bak SR 1E
HAEORBETLEMBEEINTWDE, ZOZ Lo b, B
R & EERE S A ERIE 4 ) SR E o bufalin TH
Bys2b0rEbns, KYZRALZEOE MIZEBITA
bufalin » M EE %, ¥ bufalin IgG 2 H Wiz ¥ A4
LA LTy Az & B MmEEFP; bufalin 1gG SSHME
(BRS) BE?2»L¥HET 5 &, HEHEIIHE-> TKY %
BRAE L 2o EHkigo BRSEBE T4 2ng eq./ml TH
L2, TOEEIHIaM EEBEINS, bbb,
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KY ofiEEEA» TN Cbufalinic L 2L D EEET 2
&, TRE— ZAFREHIGBEEOHRED 2L LD, 4
BB EEHICII 250 BEFDBEIC L 5 2 & 2 RE L Tw
5. :
Al I A T V2R AR L 727 AOMNRE KRS
BT KY»WET LI 2o, Znick), KY o
PUREEAIC I3 BB 7 K b — 2 2B RER M
2B ARDEEALEA L BIS LT 2 TJREED R & N7z,
B2 3k Y OPUEBER OBE O — DIz IR B g
LA OERALYBEE T2 2 L 2HELTEY), BanT
WEH—3%L T3,

M DIEILIZIEE B DNA ICEE» B2 $ (4 =2 =
—YaviE, f=rr—L a2 N BRSNS BENE
B & IR~ & 25fb, W57 uEe— a9 &
WO 2ODBRBEL VAT B X v ) W RS 27 h
0, {LEWHIC & 5 REBRRCB Y T 2R ERY
ICREBH R LT 229, IEHE AL T 2 2 offic KY
ZENE D fEHEAL T 22 8kD 2N, F2 7T,
4=y x2—%—¢LTCTDMBA, 7vx—%—& 1L CTPA
FHWI>T BB EEBRET T VRT3 KY o
BEifgest Lo s 2 b, KY »EEHOBINMEWER 2 m§
ZENRH LN, KENLELETH Y, bufalin & FH
Bkiz Nat, K*-ATPase BHEEH? % H 7 2 digitoxin iZ
DMBA-TPA 12 & 2 “EEREEBRICB W TH 70 £—
aAERP RO LNTWwBEZ b, KY DZ D
Hiz2>wTd, KYI2& F 715 bufadienolides 2 B8 5- L
T B EEEMEASE 2 b7z,

KY OBUEEERIEHEE L L THW: FT-207 2 b
IEFIZTH, bW RHIEROER & KY DfEMIZiZ K
EURMENGH L, ZOEBRERIL, 2 ELKY 3
FERBES LWk, L BRI T 20T %
<, MlaomibEHEIL 72, EEMi~oMb2HEy
LU[REMED S B Z e EZ bz, UlFrdHb e, KY
DOPPEEMERIZ, Tic ke VRe=r PRIt sdbons
Ez b, MidEic k> TEEMRZRET 20T R <,
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SR RMEO TSRS T s b0 s S ndz. Fiz,
KY i3=7 2B EBREFIET TIVICE W URERO 1M
IS 2R 2R L 72,
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