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)y L UMORBEME L LT 7 DENE
HO VYT 2 B U CHREAL I T e 2 L /- S0 1ChE
it, 15% Indian ink (~U 74 %) 1.5 ml £ A%
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SEeMiNE e A, 3 L1 &k 10748 (Q.1 ml)
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1) Lewis i HYREMNEBERRIZLITS
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Table 1. Time of release of Lewis lung carcinoma cells in mice implanted 1.d. with 3LL tumors

Groups of 6 mice were implanted id. into the right ear with 10° cells of 3LL tumor on day 0. On the

indicated day, the primary tumors from one group of mice were excised and the tumors were weighed. All

mice were sacrificed on day 21 when the lymph nodes and lungs were examined for metastase~

Day after . Lymph nodes . i

Primary tumor wt No. of mice Numbers of
implantation when o metastatic wt
. on day of excision with metastases metastases’
primary tumors on day 21
(g) ; .
excised g (mg) on day 21 lung on day 21

3 0.062 £ 0.004* 3.8%+0.7* 0/6 0.0 £0.0*
5 0.085 + 0.003 4.5+0.5 0/6 0.0+0.0
7 0.164 + 0.029 59+0.8 2/6 1.0+0.8
9 0.326 + 0.074 6.8+0.5 3/6 4.3+0.6
10 0.367 + 0.095 6.8+0.8 3 6 6.0+2.4
12 0.431 £ 0.093 7.8+0.9 5 6 8.6+3.8
14 0.863 £ 0.192 106 £2.2 66 19.6 £ 7.6
21 2.231 = 0.470 178+ 1.9 6/6 254 +6.2

* Mean + SE
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BL T > ik i 1 B & il 2 T i A A 1 2 % s L
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Table 112753 L 512 3 LL 'NARRRELEM KRR T
13, JEMIAREALE 3 H H LR IR RO YIBREE T4 ¢
LATIR ) > o <BDERB R ROMMAWH 7, £ L
T 2% o 2 RS A BT AR AR AT 7 11 H LARR L SO
FUORLA-BO=e2TEHLNLE L HIChY), Ml
B A HHICHRBEBEOUKRL 2o~ 204
B (100 %) IR £ DB L H ok -1, ®
T, AR 2 AEAMOHERE S R ORI
5RO VIR MBI 14 B HiztT- 22,

2) A8 ) 3 1bAMo 3 LL 18R 0l e
o 09 2 ik sh R

ERIZHOWI-G8: ) o bW bFEE L 3
LL BRRAENMERIC 0T 2 M3 % Table 21

N AN

KR TIE, T FODHB ) a6t 10, 30
mg/kg/day % WMLk ATL day 1740/, day 10 £ T
IORCIRURIEAANE . ST SWANE -1 35 S VAP S 3 AT A B
control 12 X4 24014 (%) TAbL 7z, £ O
R, SDK 12A &6 U4 FNMHG (m=2, n=2) %
5 AL, RILEEZ T U ATE 2 ke F4 M5 3
P& oty Kz (m=2, n=3) & (m=3, n=
D DG NIR A& FE oL aid, XA B kR
M Y & BB 7 H G B (3 1, e o 22
& 512 (m=3, n=3) O THIKEMNEFILOHT
12, SiZ T T 3d R A A F LD SDK 110 Af,
o8 AT R 2 iR HN R (61.8 %M AS) %o L
2o LY L REAREENDECEREICT D L XN
PEIZ IR AN B - 72,

ShIABRI N4 ) 2 L&D T SDK-

Table 2. Summary of antimetastatic effect of organic silicone compounds on

spontaneous lung metastases in mice bearing Lewis lung carcinoma

Organic Silicone Compounds
General Structure

R-(CH31)2-Si-(CH2)m S-(CHz)a- NH2

Percentage of inhibition

Compound Structure Dose
(SDK-No.) R m N (mg/kg/day. po) Primary No. of lung metastases
tumor wt. P

105 1-Pr 2 2 30 9.22 39.32 =
106 n-Bu 2 2 30 0.00 31.25 -
104 n-Oct 2 2 30 0.00 29.75 -
103 Ph 2 2 30 13.93 30.37 -
108 Me 2 3 30 0.00 0.00 -
109 i-Pr 2 3 30 25.62 48.79 P<0.05
101 Me 3 2 30 17.55 46.28 P<0.05
112 1-Pr 3 2 10 31.17 36.34 -
110 Me 3 3 30 8.63 61.80 P<0.01
111 i-Pr 3 3 30 0.45 46.29 P<0.05
115 n-Bu 3 3 30 0.00 7.88 -
114 t-Bu 3 3 30 0.00 38.59 -
116 Ph 3 3 30 0.04 7.04 -

Groups of 8-12 mice were implanted i.d. into the right ear with 10° cells of 3LL on day 0 and treated daily
on days 1 to 10. Primary tumors were amputated on day 14 and weighed. The lungs were examined for

metastases at sacrifice on Day 21 after tumor implantation.
Data were summarized from 3 independent experiments.

P value is the significant difference from each respective control group by Student's t-test.
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ERE XU 12—z oW TRETL 72,

3) 3 LLEARRAMEMBERRAIZSITBSDK 110
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S LL OB SRR ) > o3l s & Ok R 3 4
% SDK-110 #1335 2 Be 4 i R 4 /i)
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Fig. 1. Effect of treatment schedules with SDK-
110 on spontaneous lymphatic and pulmonary
metastases in mice bearing Lewis lung car-
cinoma

Groups of 8—10 mice were implanted i.d. into
right ear with 10° cells of 3 LL on day 0. Treat-
ment with SDK-110 suspended in 0.1% P-1570
solution, was performed orally at 12 mg/kg/day
on indicated treatment schedules. Amputation was
performed on day 14 and metastases were obser-
ved on day 21 after tumor implantation.
Ordinates, mean percentage ratio for each treated
group to that of the proper controls. The actual
values (1009%) obtained in vehicle control (mean *
SE) are: the weight of primary tumor, 1.300 + 0.13
g; the weight of lymphatic metastases, 11.93 = 0.81
mg; the weight of pulmonary metastases, 147.25 +
18.05 g; the numbers of pulmonary metastases,
31.81 + 3.19.

** P<0.02, ****, P<0.001, Significant different
from the controls by Student’s t-test. Bars, SE

SDK 110 43, ‘Al 1 T8 & 16 mg/kg/day, i 2
T 10 5 & U° 30 mg/kg/day Ol T, day 147,
day 10 % T 10 UM TR 4% ) U 7=, & OkE% SDK
0T ROR BTG, 5 FU X% 14
H LD BRI Tl 243 & A LML Zeh - 229, 21

120 T
E 100 - m—
QS _g 80 ‘ .
. q £ k!
S o 8 60 .
EEz’
= g %o 40
Ease
gza L L L
8 100'
& - T
Z 2 80 6 ®
Sg 3
S tw ® "
>
‘é,j‘a 40 8
o E Q
ESET y x O
52

0

D-5-D-1 Do D 1-10
Days of treatment with SDK-110
(Total dose =80 mg/kg)

Fig. 2. Effect of pretreatment of the host with
SDK-110 on the subsequent growth of i.d.
tumor and formation of spontaneous lym-
phatic and pulmonary metastases in mice
bearing Lewis lung carcinoma

Groups of 8—10 mice received SDK-110 at in-
dicated treatment schedules and doses. On day 0,
the animals were given i.d. implants into the right
ear with 10° 3 LL viable cells. Primary tumors
were amputated on day 14 and weighed. The
lymph nodes and lungs were examined for metas-
tases at sacrifice on day 21 after tumor implanta-
tion.

Ordinates, mean percentage ratio for each treated
group to that of the proper controls. The actual
values (100%) obtained in vehicle controls (mean
+ SE) are: the weight of primary tumor, 1.20 +
0.10 g; the weight of lymphatic metastases, 6.12 +
1.35 mg; the weight of pulomonary metastases,
357.5 = 49.1 mg; the numbers of pulmonary metas-
tases, 37.75 + 3.13.

** P <0.02 *** ;P <0.01, significant difference
from the controls by Student’s t-test. Bars, SE
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HH®DY > <Midmfs Fi bt L O T A Rk s s # L <
ABICHHIL 22, 85120 > 2 mikifE F WL SDK-110
7 10 mg/kg/day T 92.16 %, Mk, 8 mg
/kg/day T78.39 %D FH FHRL # L Il %
RL72. L2 Lud b ¥ 7 dose-response (31445
Nich -1z,

4) 3 LLEARBEMNEBER AT 5 SDK
110 N H 24 ¥ 2 — o kat

i) 3 LLOBRRENLTEBERRICENT
SDK-110 # 12 mg/kg/day &5 tDday 145
day 7 ¥ T@day 7% day 13 £ TQ@day 14 »4,

day 20 £ TE 3 WU T TEYG L7, FRLA Fig.

liciRL 72,

BRI TNTEENA L RS L 72 control BEIC o
A% /~—+ b (%control) TEbL I, FDOK
F, Vo EiEBERIIZ SDK-110 D Fh ol 2
Fa—NIBWTLAREICTHI N, DD
#5247 22— TR EHH X 170 (89 83 % i
), F oMEBEmBIION dayl 25 day 7 £ T
DG 2GS 22— WD AT 60 % DK 7 ikl H 32
HHLi,

ii) ki@ SDK-110 o 16 mg/kg/day % FEMifaFE
HiRT 5 B (day5# 6 dayl £ 7) @ SDK-110 »
80 mg/kg/day % EHIAIFEHE & EIBF (day 0) 2 512
SDK-110 » 8 mg/kg/day % ¥ Atk 10 HR (day 1 »
Ldayl0 g )5 252 —LTHRILE. £FD
¥R % Fig. 212RL 72,

Do SDK-110 # BRI ICH L Lovr=7 2
IZEELTL ) o o<iib L UMW g L Hi)
L%h o 7zhd, @OIEMISHEAE & [ 1 |72 s
T 5% L MO E L HEH 38 & 1L (#) 64 %D HIH]
&), X LIZQDEMIFEAEL 10 HRIOKS5I2 LN )
YHERELABICERT AL 0IC 572 (H56 %
DEIHE)

4) 3 LLOERMEBERRICET S SDK-
110 e fssh F

3 LL #5210 4 BDF 1 =7 2 ICR&Ik L N Bhi
L, SDK-110 g2z 5w G527 2 2 — LTt
0#%5 L, 14 B BOMEBER & MRS Y 1E
L7, ¥% % Table 41277,

FORER, EB 1 TIHEMBMETOS HANCH 5
» L& SDK-110 » 16 mg/kg/day # #5325 &, #
49 % HEERE AL i & Y03 5 A%, FEHRAE & [EEEIC 1 [[]
PSS L TUIIEACHIRIRERS T2, %
REBR22ICBEW I BRBENEE R CHREMEE MY
St 3 L OBt % R BRI #0872 5-FU @ 10 mg/kg

/day @ 10 HIMOR !y 133 & A &bk % i) L 2%
oot SDK 110 0 8 45 & U 16 mg/kg/day o 10
HINDRE 12 & 0 #9565 Y% LA 1o {1 K8 7 ik 7 4 10 Hc
DI H AL 05t 1

. = 3

Tl AT ALY E =T 2
Lewis it (3 LL) o ISRk by KR A % JH T
B L7z, 72 3 LL MRS E MR B e 5 i3, I
LIRS 2 HRE R N = INF TR QR SRV (TEaN Y 3 27t )
Litfe, #7207 UHLBRIC i~ LW LN S &
TN, LIS 14 HELE 100 %o =7 2Btk fy
Asileh s 7z (Table 1),

—HIHEDMERE L KD & ) e — i BUE L EWE)
MEERE TR T I b TR, kb
LIRREMEEASRM L, & 2 H & MM R L7 b A
(release) L THRE (V) > /¥, &) - #IK) I2RA
(intravasation) L, 4 & IC #K 1 (dissemination)
L, BAREHE L3 5R7 2 2 - ML ONRE S IC — HaE
(attachment, arrest, lodgement) L 72 7% I 540 A
ISR BERIBR A & DR S 4 T (extravasation), & =
TR L THEERTHLIEBHEAILTLEE )LD
Thd, HRSAAN=T72THI LLOAKRESE
B KRR T L MM NS RE 7 DR TR
RIS TWEEEZLNLL(Table 1), £ 2
THMHHIZEREBEEYYBRLZ3 LLOBHEXREY
EBERRT, BBHEOEHL ) 3 MAb&HoHiEsRh
B2 RET L o &%, SDK-110 (2 - Trimethylsilyl-
propylthiopropylamine) %, B i { A IS %
L 72 (Table 2),

Z ) SDK-110 @ in vitro i 811 5 3LL sZ3EMRE-
9 B 50 %IUHHRH L &I, 4.5 ug/ml THD, in
Vivo DT A BT HROKE NS0 BEIEK S &
(LDso) 1%, 875mg/kg/day THb, £ L T2 AT
FhidiEc ot 5 P B sh Rz, B-16 B AEX MM-46
FLIEIC AL T 160 mg/kg/day LI F oo #5 & TR R
FEHENE R A GED H L7z HY, SLL IS L Tz # s
BRThT 2 A WIEIIEHR 4 BD1-DABTH - 7219,
L2L4EN3 LL BARENEBERRICEIT S
SDK-110 0 # 5 B ofat 0%, 5-FU T3 R RMEE
D RGEF HH§ 5 %5 & (10 mg/kg/day) UL LT v
e A HH L e v oic 3 L T, SDK-110 (3 5 RhE
BRI L A CHHIL 2B 5 & (8~30 mg/
kg/day) T > %Hid & U 2 A FICEE L 7
(Table 3), F 7= Z DEBMHFIRNRIC H V- CHFEL A
HIKGEWEIREH LN o722 L b, SDK-110 D E
RIZBEFFOHUIRAI O & 9 KoMilaic o3 5 5Bk 5
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NDHEZEBLNER ERITC, SO AT Y2
— ORI OREU, SDK 110 12 984 #1112 £ 1 o) 1y
(day 0) & & OFsedety U (day 1~7, ~10) O
L) EW keI W 2 L 2e (Figs. 1,
2)o LR 2 T, SDK 110 A bR s
ROATE HRI L 2o Be G it TR Mse 7 1T L O
10 H 1T Z TovMehe MR AR & Il S 985 > &> kA L T
WBEEZLNBNICKGENDZ LIz L - TEY
ZeBURERBIE M 2R L 2o 2 & 13 I AN L o) JSUR IR 7> &
DitiME (release) XRWKFTF~D LA (intravasation) %
SDK-110 % A 62 D H T L T 2 o[ fiEME %
TRYBLNE K25, Fild, o % OWR Hi
Lo THE SN OHEBYREZ T E )
FEctER 2 SDK-110 2 > T b eoHh b I e v,
7z & 2 1¥ Razoxane ((+) 1, 2-bis (3, 5-dioxopiper-
azin-1-yl) propane; ICRF159) (3 5l SEMi 455 > % Bt 7
FrAEMEROBEE ERE L MERICT LI E Tl %
M T 2 EMEX N TV 3%, F /2 warfarin'®,
RA233 (persantin analogue)'?, DM-COOK (p-(3,
3-dimethyl-1-triazeno) benzoic acid potassium
salt) 22227 & Tz, FNFNOWOEBEME (BN
~DEBEER, SRERIELER, SUnREEER,
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ANTIMETASTATIC EFFECT OF ORGANIC SILICONE COMPOUNDS
IN MICE BEARING LEWIS LUNG CARCINOMA

Toshiharu Sakurai
Division of Chemotherapy, Pharmacceutical Institute, School of Medicine, Keio University,

35 Shinanomachi, Shinjuku ku, Tokyo 160, Japan

The antimetastatic cffcects of organic silicone compounds have been examined in mice bearing
Lewis lung carcinoma (3 LL). Of the evaluated derivatives, SDK 110 (2-I'rimethylsilylpropylthio-
propylamine) administered orally on days 1 to 10, extremely and significantly inhibited lymphatic and
pulmonary spontaneous metastases in mice bearing 3 L.I.. At low doses that do not influence the
growth of the primary tumor implant, SDK 110 inhibited spontancous lymph node and lung
metastases. The treatment was most effective when SDK 110 was administercd orally consecutively
on days 1 to 7 and day 10, or once on day 0 after tumor implantation. Also, SDK 110 markedly
inhibited artificial lung metastases in mice by i. v. inoculation of tumor cells. Even when SDK-110
was administered prior to tumor inoculation, a considerable decrease in the number of lung metas-
tatic foci was recognized. These observations are compatible with the hypothesis that the antimetas-
tatic effect of SDK-110 is due to its influence on an important factor of the tumor cells or the host
in a metatastatic cascade preventing the release of 3 LL cells from the primary tumor into the
circulation, and hence their arrest and extravasation into secondary sites.



