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The antitumor activity of SSM consists of activation and intensification of

collagen proliferation against carcinoma. Experiments in vitro and in vivo (xeno-



A NRERE G SRR (5.8 M. : Fullv 7 5 v) OHUSFRCET 5% 287

grafts) indicated that SSM did not directly damage cancer cells, but that it did
accelerate the proliferation of collagen fibers of the stroma. These collagen
fibers enclosed the cancer cells and prevented cancer cell proliferation. Il was
also made clear that the proliferation of collagen fibers was remarkably acceler-
ated by SSM under a certain immune condition. Therefore, it appears that one
of the basic activities of SSM is to stimulate the proliferation of collagen fibers
in stroma invaded by cancer cells. The small blood vessels, blood capillaries,
muscle fibers, and nerve fibers are in part composed of collagen. Furthermore,
the biosynthesis of collagen seems to be accelerated by carcinomatous infiltration,
and this process may also take place in the fibroblasts, endothelial cells, and the

amorphous matrix of normal tissue or cancer cells themselves.
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Fig. 1. Clinical Case II. 43 years old with
left breast cancer. Many metastatic
foci and cancerous ulceration can be
observed in the skin before SSM
treatment.
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Fig. 2. Clinical Case II. Cancerous ulcera-

tion healed after 1 year of SSM
treatment alone.
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Fig. 3. Clinical Case II. Metastatic adenocarcinoma
of the breast cancer in the ovarium before
SSM treatment (five years ago). H.E. 20x 10
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Fig. 4. Clinical Case II. Metastatic and infiltrating
cancer in the pelvic cavity before SSM treat-
ment (five years ago). H. E. 20x 10
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Fig.5. Clinical Case II. Cancer cells surrounded by
remarkable proliferation of collagen after 4
months of SSM treatment. Mallory stain.
20x 10
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disappearing cancer cells in the skin due to
proliferation of stromal collagen fibers were
observed after 2 years of SSM treatment.
PAP stain. 10x 10

Fig. 7. Clinical Case III. 30 years old. Left
breast cancer (adenocarcinoma). A mastec-
tomy had been carried out when metastasis
of the axillary lymphnode occurred 3 years
earlier. Treatment was performed employ-
ing SSM-A and SSM-B. After the opera-
tion, the cancer continued to infiltrate dif-
fusely into the skin and the other lymph
nodes. About 4 years after the operation,
the cutaneous lesions of metastatic cancer
formed cicatrices.
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newly regenerated skin.
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Fig. 9. HGC cell line (human gastric cancer cell: un-
differentiated cancer). 20x 10

Table 1. Effects on Tumor Bearing Nude Mice (Undifferentiated Gastric Cancer, HGC)

of SSM Treatment

0 1 2 3 4 5 6 7 Month
6
o | HGC (3x107)
g, + A Man 8 A& 4 A O g 3 8
5 SSM
©
E | Hec (6x105) ot 3
= + e o RARAMALL
Z SSM s %A§ A
= [Hac (3x10°) e o 0800
“J,E O: Disappeared and Healed Tumor (Scar)
c o 6
:;’5_’)3, HGC (6x107) . PO S A: Healing Tumor with Ulceration
o —
$U HGC (6x]06) ®: Tumor Without Healing Sign
c + o 0000
2 PBS 3
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Table 2. Effects on Tumor Bearing Nude

N E % £ 3

(5810% 535 1980

Mice (Lung Cancer, Adenocarcinoma, HLC)

of SSM, Various Splenic Cells, Thymic Cells and Anti-Serum

0 1 2 3 4 5 6 7 Month
HLC (3x10%)+5SM o o 2% aa
HLC (6><]02)+SSM e o 250 082 eebes as o
HLC (6x10%) CT C: o33 oo i
HLC (1.5%107 )+SSM ° e o &
HLC (1.5%107 )+SsM §
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6 a * Source from Balb/c
Htc %GX].O )*‘ﬁﬁ $ ﬁ§8 .g.A Q Normal Mice Immunized
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Ht(s:pl(z:lg 2215?'1* a &s g ** Source from Tumor
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HLC (6%x107) A i
+splenic cell** A AXAA Nude Mice
HLC (1.5x107 )+sSM Q §
+thymic cell
HLC (6x10%)+5sM
+Anti-Ca-Serum ° eesrre N
(Rabbit)
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Fig. 10. HLC cell line (human lung cancer cell:

%

adenocarcinoma). 20 x 10
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Fig. 11. Xenograft of HGC (107 cells)
transplantation in a nude mouse
(8). 81 days. Control.

Fig. 12. Xenograft of HGC (6x10¢
cells) in an athymic nude
mouse ( ). The tumor shows
collagenesis and cicatrization
140 days after transplantation
and the treatment with SSM-A.

Fig. 13. Xenograft of HLC (6x10¢
cells) in a nude mouse (§).
The xenograft is of hen’s egg
size 150 days after transplan-
tation without SSM-A treat-
ment (control mouse).
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Fig. 14. Xenograft of HLC (6 x 10¢ cells) in a nude mouse
(2). The xenograft shows remarkable collagenesis
and cicatrization 150 days after transplantation and
treatment with SSM-A (resembling the

breast cancer in Fig. 7.).
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Table 3. Tumor Cell Transplantability to Nude Mice with the

Simultaneous Treatment of SSM and Cell Transplantation
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Fig. 15. Collagen was formed and proliferated, surrounding individual HGC
cells about 40 days after SSM. treatmet. No macrophages and lympho-
cytes are seen. PAP stain. 20x 10

Fig. 16. Collagen fiber proliferation attacking cancer cells. Simultaneous in-
jections of SSM and HGC (2x 107 cells) for 70 days. Balb/c nu-nu. PAP
stain. 20x 10
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Lympocytes were sparse.
stain., 20x 10

Fig. 18. Cancer cells form a nodular cicatrix resem-
bling hyalinized tuberculous nodules. Xenograft
of HGC (3x108). 132 days of SSM-A treatment.
Mallory stain. 20x 10
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Fig. 19. Transplanted HGC tumor (6x106) with PBS treatment. Collagen
proliferated less distinctly and cancer cells infiltrated to the soft
tissue in the control group. 80 days. H. E. 20x 10
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Fig. 20. Xenograft of HLC (6x 10¢) in a nude mouse (8). The response
and proliferation of collagen fibers shows lobular pattern against
HLC proliferation. Thirty days after transplantation without
SSM treatment (control mouse). PAP stain. 20 x 10
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RO =2 7 — v ERANR D D, BEER
DIRHEN T B 1tz
SHICHEKESD - LiL, 2— F< v AEEE



298

DA X O NiEMAE CRIERIE L 7 IEH ~
7 A (Balb/c thymic mouse) o figliEflfa,
e (—90°C T HfSRIF LA b D) & 1x
10°, S.S. M. &5 & &L s ERTS
&, EEERE D, R R X
e, NS G, Bl T, S.S.M-A
DERETITE FIEStCOERME IMIB T E
AT A o To Ry, X — K @ A ZRIIC RS

Fig. 21. When immune splenic cells were added to the

HLC tumor (3x108),

70 days. Mallory stain. 20x 10
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(B10% 35 1984)

MilaxBA+THZLicky, Fig. 21 o Xxsic
FEAIID £ 37— K VBEIL I IR E e

b, Ik F s AR A D) ¥ X, %
MR B [HURSD | LRI A
bhte, L7ch - C, Mo BHEER >
BoR-Z X, S.S .M. BEDZ TIRIBED
TEEHEIELRIRVA, EETWMALLIS
L, Rl S.S.M-A &5 (8957 A) &
%I LT X b EEg, R B,
R LA kL7 (Fig. 22). M= —
F=o ATHERIIEAL, REED
HINEBEBRILAY RS 2 0D
52, S.S.M-A HEICEBRS LD
TR A~D AT R S e s - 1o,
ER%EL Table 2. ® X 3i1izd A
ERBNIH T,

Table 2. iZ/;r4 X 512, HLC Bfi
FET3x10°HD 2 AH T S.S. M.~A
TS TR L2 SR L ISR L 2Bl
0%, WRRMEH764%, #h37%T, 6
x10° Dz AR TRIRIL 10, ¥
Rt @409, EEHS50% TH 1. Fh
ICR L THEMEBRILIZ L A LTER

stromal collagen prolife
rated more distinctly than with SSM-A alone.

| s

Fig. 22. Cicatrization and collagen proliferation from the cancer-
associated stromal tissue which confines the HLC cancer. 150

days.

Mallory stain. 40x 10
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Fig. 23. Eel-like collagen proliferated and became entangled with cancer
cells following SSM treatment with transplantation of HGC simul-
taneously. No lymphocytes were observed. Mallory stain. 40x 10

. ORI~ OMR, fNIEETh - o
1x 107 {ELLE oD fH 2 A AT i R b~ O fgEiE
325% RoN D NEEMEIEETHY,
BRHHIITS% L BB TH Y L IARE R E B
S.S.M-A #5000 HRLWD +52 L RL
o, THIE LT, S.S.M-A 5L
kA RFES U/ S, 100 BIREVGEEO
MR RL, RERMRO S RERRM
IDLRCHENTH 7. ThEKELT, &
REMELRFCR L THREL, Bk
MREO N2 5 —7r VIBEDO G bRTh
WRHTH - 7.

iRl (HGC, HLC) i & RrFIC S. 8. M.

#5 &AL /=434 (Table. 3):

HGC ¥ X o HLC % 3x 108, 6x10%, 1x107
TR TREL, R S S M-A FTHEHY
PG L7, WEZEd, v v A~OBMOEE
BETL, 27 -7 VIBEOHBRLBEE D, &
WROBLENAA S, e, FEMRBHED

SR HLC it LB MET L, EBEE
1% A CRMROEES 2 ch - o BEMED
BHERCIMERELBEbhS v D L 5
2T~V RS R R L T

(Fig. 23). ATV v R RIT B EAEARDL
Nigdots, 2D EOWTTIEEL Bk
A5, S.S.M. DK 1T 5 HEEF & L
TORKBEBBRE L CEETHD. 40, EH
FE~DOMGHER L LT, Vv BROEEe~ 2
B7 oy —UREZLRTAD, ERICHEY
BT AL TXEERTD 25~V DR
IREWIEIE X — F = v A (T-HBERKR) OF
BRICR BN D I 5B EMTRT 2 £ &R
DE—BCHDH o EBFEL T,

% £

FRORE, WY, BEYBERE L
NERIZE D FLBRBRSVLTUL, BB
MohTkY, BOMBEIEH LD Fnd L
T TAI LIS TEI EThiu .
LL, TOEBECSWTL, 13EALEL
WL e, Bllitic o TX 5 ERSh
wC %7‘: %ﬁ, 33)34) %:#23)24) %01 jLLu 7 7 7_
VINT DREME O ME R REL TV ARTRA R
BL, Y ok, EHRBEOEEMYE
L1, AROHILY 72 F VvFREETALEL
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T, COMBEAHBEYPLETH 2T~V
PAFEIE O I & B o b A S, EEOB
DTHEHBERPBERIETHDI L5 HBHL TN
fo. RO ZE NN A REECHBIZ b
D XIS RO EERD—D>THS
ExRLEZ T i, Tiebb, BOREL,
WTHRE AEAROERE, MEOCBHE, B
OBIEC G T 5 COMBEREL, DX %
TIREDOETSITHH 2 CORIAITIIEL T
U,
{LBFRERNL, - OB E RS CERANC
2o, BERC, BEEREREL, AMKEM
A% EYLET L, 05H0L-T, MK
Mg O EERRROEEEL DL E, O
BENRL MRS AR5, BE&an
b, £EOAEEYMARYIZILS, K EFED
AR, HCEEOMMAT S EAOREM
~b BRAEEYRITL, HHERNC XD A
ULSER TS Z SIBOLEREOFATH
3. SEIOZRT, S.S.M. OfERII, EHifa~
DEER I REER ) 5 0hs, 25T
T HEKREE, BE»DOBEROBHE,
BT, M RA DS T 5 R (reticulin
Y b 25— 4 v E#E (Masson, Mallory
B fEE) ~O R & BEIE A NS, B R
B X Y S Ih o MEOHS, MEsEg
RLEMELT, 33— VvOEERTIREL
#-. BlfEE 7w S.S. M. #EfEsic X v,
BRIL, Z0 37—V ORMEILEETEAY H R
FT5z &, Ty, ERkonEREAYHE
52 BHLE Thbb, EFNCE
AL ERL MFEIID 25 -5 0 F
R RIGEHEC X b, BMELIRT, X0F
FHURATATVWATR LIz L &8 L
(Fig. 17,18,21,22,23). %7, S.S. M. i &
FERT LT EEDIEREL, 25 -4
VISR (R, WML, BRERMOBELR
LI, BT, —oZ LGBERBBRIADOIRE
BECLRoh, BEOEBEREOBRIL, &
HTEHEERART, ZOFREYYE- - (Fig.
1, 2).

& it ‘ (#10% #3% 1980

S.S. M. o4pFENEECELT4H T,
FELCY VABRWE, 2 A v E~T7 2nV
B R{RETHZEXMBENT VA2,
KBBRAT, MicmdAERBRADERD, #E
HEBBEOBRIBICIL, Vv ERBELALRhE
Wasdbin &, KIEE, MEO/DNE, HiRits
RS L D D2 5 — F  DWIES RS
h, ZoOHRELIEMROER, HEXR
BhicZ SRR REEEA~OH L REEA IR
L7 i, UL, fsiilaoB s
{Th, +reVRE T CHREMEIZES SR
5L0C, LFLL S S .M. o HESETAE
BRI TR IRV EEL TS, Lk
NoT, ABOALEVEE (A5 VB
<) & S.S M. #rEI HRETNEEEL T
5.

“hbohR, EEG Bk OFMRHBHE
b R o, HETHRHEEL TV
Le FEEOEMIEE LT, ABONRENLRE
Milas LT, B, Efilaoxhrfh—Ho
BEEHRAELYHVCTERY T2, RBRENE
BERTYH, B S. S M. X 2B
HBEY S s, EFEY v 3 (BRI
MR s DEARETS. S M. Binc X b
KEHD Y v BRI BRI S L, o
DI Eir S.S M. BIEMRRE Y vREREDY
7 g — e REE LT AENIEERR
BCTHH0T, SEBRFTH. O, Bk
~DBEFHLBECRLhLS, ) v B
HD (S.S. M. & §Fic\) BERER L OE
MBREEEHCIEREETI R b i sh oD T
FEIL S. S M LBV v EHILZ X
B EHBREE I Db DE BB, b
L, F4U7 FEas BROAREEY BEL
T, ZORBRIGELIY vk (BEY v-2
B AEETLEER, B~V v ERD
BEC I T, Bd TR By BETS
DT EELZ DN, BOWFEELED T
FOOTHERI VL3 CES. AEOHBR
BIT, Vv RXEEAEBEEL T LD
T, ZOENR»LLILE, T-HEERERTS
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% — F= 9 A~ BHE, EMka~oBEER
nHBLRA S S M. OFESRIL, <R
<h, BHCHHT ST — 7 v OREMCH
+ 5 R E WD D TEET, 27—V
e S.S M. ik HELBEEYL TR E
D ENTER, EBC(ER Lo BEE
Baik 3 <108, 6x10% 1x10" TxX—F=v =R
13 1005 R EE AR R U, B,
fRAOEBOHESY T S. S. M. 525tk

L7-8Ba&0 S.S.M-A =25 — VI
LR, B TH D hilE~DOHIEER X
b, RMUETH 5 BRE~DFEIFER RO H
LAHT R TGWe, BEMRLNEL ) 2R
HOBMWKSEETH 5, BHEBOEBED
FOHET, BEEEIADRIRL, xR/
TEOFEMAN C~ vikic Bl WEL:. =
s, <~ v ABEOMBERED i X vt
B oo, S.S.M-A BHTaF— vl
RV 2 o BEH X Y MR HEL, MEYE
AL, Hxo BEMRYETRCERD VT
7= (Fig. 15, 16). = OB FROFHEHHETE
fao MAEEE X » OFHEEME (reticulin) 23B&E
LTERCED 2430, MOBHEHBEGEL S
AL TWA/ME, THMEEED =7 — & Vil
bHAHADI E, BEEDOLLNDHRMERIL
UhEBEEM#EL by, S.S M. 5o &
WHDIIREEEET, 35— Y VOB LY,
PR SR Rk E Bz L. Thb
B, WIS O ERBRCELIL, K
ROBE & /e b EREHFIE L Ao (Fig. 18), 7
s, BHNBEOENEE /L P.B. S HEHT
bR T VvOBEITRESSA, S.S. M. #
SR s~utdin {, BEosAYIIHS
LT iz,

#|eRH 5 - L3, HLC, HGC o #BHE T 100
% DEZED b 5 T BDT, BHEE R
S.S. M. HEH% 7o /o Biggcid, Table 3 12
AT IO EMAEBERIIIOLCERL, Sl
27— rVnERL, Bk B IE X
n, EMERCEL D, EENHT LR
(Fig. 23). ZoOBE, 25— rvoORIEE M

FEIZDoWTiL, thx #fitd~srn7y—
U, WV VASERSANELRL ThEMezo b 0
DR CEET D Lo b ote N BT 5
(KRFEE 3 FH%D HGC 43 & BREHACIZZX
107 MifagBmE L nEE 3 5).

I a0 BIEEREITIRET, 25~V
BMEIREREORAIY LD EE, BETARD
i X 5 ifla OFEMRERY ¥ {EmEikdie
V., Lo T, HEMELNERCREONS
DT, FEHEOMH L BRCHLE» -7 L
ML, BOWRCL bbb ES. S M &
Hufrd s &, XmIEELEPRBEL
&) D, FEHRD RSBV,
=H v bLiciRE D, BLWEGHRS A
bhi: (Fig. 14), BiE@EOBEMR L BRI
1 S.S. M. EAFEO WBO BE < v AR b )
Kodborihbhsdss, BECEETRL,
xEHT, BEEIALe (Fig. 13). Zhic
KLT S.S. M. GgofiED BHEETII oD
I3 BRI A LA, BRX=27DX
57 MEEM L fe B 2%, S.S.M.-A BEED
ZCRIEDOFN EHFREAD R ol &
CCEEMRE, S.S M. 5 rkcEER -
F v AQBMED 5 IR TREL
E#-=<w = (Balb/c thymic mouse) o Jghg,
IR PRES E Tock &5, MAlRDK
A X > TEL HBEHEXREL, £{0%
&, BEBAOME L, BEA~D{REL M <
Zhnt. Fig. 21 o X 51 S.S. M-A Bl
EHEILIORERLMED 27— v
FEC X BBOEHBENL L.

Do B b S.S. M. o HffER
P EEOBEYR T X, EHEO 2 S
— 5y AR LT, EMfEo s FHiE
L, 3BEHUERADLZ LN, ¥,
I =T -5 v R MR, R N-K
M, =smr7y—COBEICIY, IBLIGREE
EhaboeELLRD. LizoT, S.8. M.
DYEER ORBEH B SN S OERER O
— DB R I UHERORE(LE 25—V
DT, D5 — ¥ VHEAOEEE LT
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