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Antitumor Effect of Polysaccharides of Human-type Mycobacterium Tuber-
culosis by Stromal Collagenation and Cicatrization on High Differentiated
Adenocarcinoma and Squamous Cell Carcinoma

Tetsuo Kimoto, Yuko Hirao, Shigeki Ohkubo, Fuminori Hyodoh and
Koji Nishitani

The stromal collagen fibers resulting from angiogenic responses to cancer cells,
and collagen fibers produced by cancer cells themselves have important antitumor
effects on cancer bearing individuals.

In the case of differentiated adenocarcinoma of the lung and squamous cell
carcinomas of the stomach resulting from metaplastic changes in adenocarcinoma,
marked proliferation of interstitial cells and collagenation has been found to be

much more prominent than in the original adenocarcinoma.
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In order to verify the antitumor effects of collagenation, cultured differentiated
adenocarcinoma (epidermoid), squamous cell carcinoma, and, undifferentiated car-
cinomas such as oat cell carcinoma and mouse Lewis lung cancer were grafted
into nude mice, and the stromal reactions, to SSM, particularly collagenation, were
investigated. Collagenation in grafted squamous cell carcinoma, which was re-
markable in biopsy findings, and cicatrization of the tumors were facilitated
by SSM. On the other hand, the growth of oat cell carcinoma and Lewis lung

cancer, which produce no or a little collagen as a stromal response, was rapid
and SSM was ineffective.

Since the cytocidal effect of SSM on squamous cell carcinoma is weak unless a
highly concentrated dose (200 wg) is used in vitro, a combination of concentrated
SSM and radiotherapy or chemotherapy should be very promising for future

cancer treatment. (Accepted on February 19, 1988) Kawasaki Igakkaishi 14(3) : 416—

441, 1988
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4 H, iR L tumor necrosis factor
(TNF), -» interferon (IFN)® 4%t biological
response modifier (BRM) % XRizEMg%
By & L cytocidal effect PIZELLDOTH
50, H#PAERFD T-#if, macrophage D%k
FEVER ORI REL TH 7, RETIX
T-fike, NKififa, B#kREOFIERLTV
IL, & O#ME Y 1T - IoiE ik LAK g >
YBEFNCRTL, X9%%7 BRM Ok
fbxixdotch, 7 7 w—F L HitkORBEC
X o TP ETE S TBOREFRECEH L\ RHE
HEOOH BT LIXE I ETL AN, ’

ZEOIIOLIC, FERECEL TXRHEM
B4, #pc fibroblast DFEICEHL T& . £
OEME LT, EEMREROREMEMECHS
BT R EH T 2 ME DR~ DS
(angiogenesis) T, OWTIXEHEDOEE L
o b M CTERILMEMELT 2ERT, Ll
HHEL Y v 3R, macrophage Ll EiC FEs
BARA H 5 (Figs. 1~3). b, ZOME
collagen o i & WIHILIE DR « EB L #F
THED CEELAGHBETLHS. 0
collagen o ILPEHEIL BRIl X b HEN D

D, BRIFAYI) BXELIHEETSLD, &
LA ERIGHTEDIE b DL H b, collagena-
tion IMEERD FHRY £6T 5 ERIAEAKL
HEIGT &5 &% NBUREBES HEE (SSM:
Specific Substance, Maruyama) DOfEf % &
FAE LU THREL TE I, 010

ABUERE (FIUER) % Bk (arabino-
mannan) OERBER X E7HE K
AL OEGHRICOWTSH, SHEEFIN
WEINT DM, 1978 = pEFHD —D L L
<, B ERIC X o TEC X 5 HEER
DEEY REL, BN L BREYBRA~
X\ cicatrization %€z LU T BHllat
Cd®, EEEOMEE KT v HELT
%f\:. 6)~9),13),14)

cDX5kc, L collagen r DREBIZRIT
lymphokine &0 fEf & $ E Xt T, fFRE
BRO bicERE « BE ORENIEDFERIRTE
ELTEETHHOT, SEIXZ DI, HfifE-
BiEx hLe LT EMEBREC BRI 58
F 7% epidermoid carcinoma, ¥ L&
squamous cell carcinoma & JEEIE O col-
lagenation it DWW CEHITREFTREZELDT
BRAERE G X — F2 v ANDEBEERD
BREYBETS.
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Fig. 1. Nude mouse (Balb/c nu-nu) 506-1 ¢

Simultaneous with transplantation of TRPC-9 cells (107), 50 ug of SSM
was injected subcutaneously. The tumor was grafted, grew to thumb
size after 50 days and then was perfused with Merox. It had a vas-
cular architecture due to angiogenesis.
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Fig. 2. Nude mouse 271-1 ¢ =

New formation of blood capillaries due to angiogenesis was observed
around the graft 5 days after transplantation of HGC cells (1.5 x 167).
Newly proliferated blood capillaries (A). Cancer cell xenograft (X).
Mallory stain, x 200.

Fig. 3. Nude mouse 273-3 &

Fibroblastic stroma (S) derived from blood vessels (A) developed
around the graft 4 days after transplantation. Mallory stain, x 200.
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MHERBRAE

X F it

FRAEBIC BT M & collagen DBAfR
AL, BT L Y LR ERET
TS T F AT MYE MO B & col-
lagen B4EMN Z b h b & LT EE T
H5.

Case I 473%, “tk:. Krukenberg's
tumor B (I#FE) O INRREMELEE:
VST B BB 1< 358 7 collagen fiber
DOBFER A BRI A. BRI Vv B,
macrophage (34 b h7c\ (Fig. 4).

Case I 737%, Sk, Gl (S3),
squamous cell carcinoma o gV v
AR JRE R O A7 fibroblasts
DRGA & collagen BFEN L BN, Vv
AEIRE E A ERMELICKES.

Case IIT 627, k. Zehili FEEN#E,
rh & 4L g s (epidermoid carcino-
ma) T, [RfEL D LFEW K collagena-
tion BiAx bR 5.

Fig. 4. 47-year-old female. Krukenberg’s tumor.

Case IV 63, Z#h. H FHENMSE, Metastatic adenocarcinoma (stomach cancer)
e L RUIRAE, TR OB Tl to the ovarium. Remarkable proliferation of
. . .. N collagen fibers was observed in the stroma
& RV EBOE oY BAE. ROP RO around the metastatic cancer cells (C). Pap
RIS L X5 B col- silver impregnation, x100.
lagenation 23 & B b AT R it 4
& Ths (Figs. 5~8). TRPC-3 (rh&fE /LR

TRPC-6 (fifiHez M fafe)

X— kTIANOEBWBEER (Table 1) 10p0 o (i (Lmi epidermoid carci-

BHEICAW/EEE MERR

noma

b FEEM X HLC &, BRLEU L BB EEE
HGC (R #1 7= TRPC-3, TRPC-6, TRPC-9 %
TRMKN-I (B R P ki BBL X n A e,

TRKATO-T (BHIZRMIMEME) BBL X h A Zhb o o 3% 3 MEM, 10% FCS

¥ MKN-I, KATO-M, %3 x107cells © R, —HD L DR T CO, 5% ThE
nude mouse xenografts % FErE 7o #UT-. AdIRNEE O TRPC-6 (i,
TRMEN-I, TRRKATO-IL Zf\ 7. 2 x 107 (EREED 13 14/40 4 L, AL b
E AR A D100 HTHIPK E7s »7c. ¥, TRPC-3
HLC (jig5e) (hEES-LBYE, BEERPOE, 2x10MH
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Fig. 5. Mallory stain, x100

Figs. 5,6. 63-year-old female.

around the adenocarcinoma.

B 2 4/5EFL THoc. Zo cell line
% F\ 7z xenografts {& > \» T i, collagen
W ORER ROZ X T 21 & £, 418

OBEER T TRPC-O (flife, FEE

%) & TRMKN-I (H ¥ BB @ 100 %%

KD & DIOWTATL, ZOffl, 100 % FK T
% mouse HIKAMLHE O Lewis filElas
BRELTC. X— F= w230 MV EEHNRTC
%23y ATCL-4 Clean Rack 4m?/minx0.3 pg
99.97 % D.O.P. Ac. 100V, 50/60Hz (HA 7
v 7 BRAREH) BERL .

HLC 12 6x10°, Zofiie r HREIL 1~2x
107, %7 Lewis Jifif#&ix 5x10%, 10° %K T#H
ML 7. D EOEBCER L 7@k 100 %
AEL, NETIX3»A, Lewis filifETix 20H
R, BERERIOR0Omm cEKEFL .

Fig. 6. Pap silver impregnation, x 100

Clinical case V. Metastasis of lung cancer
(adenocarcinoma) to the lymph nodes.

Collagenation was not yet remarkable

SSM O T& S U EEA TS

Z ORBSRTX, BRI 100 ZEET B O
T, JEMPABE L R SSM 1ug~50ug %
BREEERSALOK T (S.C) LEEAN (1.T.)
~ FRBEES L i L.
BZ Ty, Bk 24, 48, T2 3 L83,
4, 5, 6, 7, 8 9, 10H Hie &L HMAIBRE
L. EEIX10% &1~V vEEL, HE Y4
o, Mallory #us, Masson ¥ufs, Pap $E4ufn
%47 > T collagen BJEAHLIL 7.

angiogenesis M

In vitro (Cds5(T 3 collagen fiber #E 4 D ER

EEMER

FAESEA R 125 B ORTSEI & 0 BREL 7=
ERERAZACTHEL, 4~6 RO, D%
AU,
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#E M R

fifisgs: HLC, PC-3, Hi: HGC &\ 7c.

BRaR¥R X, RMESF Mifaki#E w2 1x Eagle’s
MEM 12 10% FCS % iRinsa 1 /.

BEEE(CH(TS collagen 5

fibroblast (10% cell/dish) % 5 ml B2
& & iz 60 mm  plastic dish (Falcon) iz
%, 12B# HLC (10%cell/dish) #EEL
37°C, 5% CO, FTT35HMERL . Kk
¥t 4 ~5 AR medium change 7.
B L LTk, [FA—4f T T fibroblast
¥ L O HLC & BB &E L 7.

M E® HE R L7 conditioned me-
dium O G#EFMEO EHE S LU collagen
ERICRETHE

conditioned medium

25mm? Tissue Culture Flask (Corning)
© HGC s X 0" HLC, PC-3 % 5ml B2 ¢
ThZh 4 HE &L, 1870 558Kk% 2000
r.p.m., 30min {.00 L, X Hic0.22pm

o

Fig. 7. Mallory stain, x1(0

% ko o A TS

Fig. 8. Pap silver impregnation, x200

Figs. 7,8. Same patient. Metastasis of lung cancer (squamous cell carcinoma)
to the lymph nodes. Proliferation of stromal cells (fibroblasts and fibrocytes)
and collagen fibers were remarkable around the squamous cell carcinoma
lesion (compare to Figs. 5 and 6).

Ao i
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Table 1. Number of experimental mice, doses and localization of SSM injection
INJECTION| TRPC-9 | TRMKN-I| TRMKN-I | TRPC-6 .
locali- 107 107 3% 107 2% 107 Lewis Lung Cancer
zation X 10 5 4
No. Nude | No. Nude | No. Nude | No. Nude 5x10 10 5x10
DOSES (ug) No. Nude | No. Nude | Thymic Black 57
1 15 30 15 10 10 10 10
S.C. 5 15 0 0 0 0 0 0
50 15 2) 15 10 10 10 10
1 15 15 15 0 0 5 0
I. T. 5 0 0 0 0 0 0 0
50 15 15 15 10 5 0 0
Control 30 10 5 5 10 10 10
S. C.: Subcutaneous injection I. T.: Intra-tumor injection
microfilter (Milipore) € &3 L 7= con- well W - - M f@1x PBS & 10% tri-

ditioned medium % F\R#ESERIE A~ D B
P, MR (100 cell/well) % 6 welj
plastic plate (Falcon) iz 2 ml/well DLW
T2 HRE %%, MEM+10% FCST 20 f5 7
R o conditioned medium ¢ 3 H = &1 me-
dium change * [FBFC IS A HIEL 7.

Conditioned medium D#EHEFMEID col-
lagen &RICRIETH

6 well plastic plate iz fibroblast % £23%8¥%
@Cml/well) &&LITFEERAL, EHIEL
ok, BEERY Ex0EE O HGC, HLC kX
O PC-3 5 5 18 B - conditioned medium
CXThThL, MfEFMiao collagen &
BRERBIE L 7.

Collagen &R EED AT ,

HLC, HGC, PC-3, #ifisffilas zhzh
10%@3"> 6 well plastic plate & 2 ml/well
DERKE & bICHEX AL, 4 HRHEE#EE col-
lagen &EAERWIE L 7.

collagen & BCRERIERT D BEHWK % TN T K
5lL, 5uCi/ml o L-[2,3-*H] proline (Amer-
sham) & 50 pg/ml @ sodium ascorbate s
X 03,4 pg/ml » sodium a-ketoglutarate %
& A THEME O Dulbecco Modified Eagle’s
Medium (DMEM) (H AK$38) C 24 K [H 8%
%, BRI 3000 r.p.m., 204 mO Lk
BrEGAKTHEN (2 A, 4°C) L.

chloroacetic acid % (TCA) T#&L, &
#1481 N-NaOH % 2ml fjnx 2{EC1 HKEL
MR 2 TSR U 1. BRL oy % & 1
NaOH ¥ & HHT L 1= Bediin + o fF R
(Pyrex)i® 1 20% TCA %% 2ml inz #-.
4°C <1 B M@0 (3000 r.p.m., 20 min)
L, BARS B S, LiEBREE 6N ©
73 BOVER CEHEE) & 2ml Nz,
TRV IAF—fIF sy 7 (BEMHT) THF
BL, £#— 2L —7 (125°C, 1.5%F, 68
D Tk ML 1.
K AR L 7o B e 6 T R S
charcoal (Merck) & Dowex 1x2 (lic) #/4»
Bz, WA (2000 r.p.m., 10 min) L,
humin &0 Rty % kEL,
AV — 2 ~THEBYHREL .
FEIR U oK % 4 ml OZREKTHMEL,
LIi#% Juva and Prockop oJjE:!® - [3H]-
hydroxyproline # > ## L, WihkvvsL —
v avHhwyvx— CSC-900 (Aloka) © [*H]-
hydroxyproline o fhtiE % ME L 7.

PAP %(C & % collagen type Dkt

e B (MKN-D), X 0'e b fifij (PC-9)
DIEFGIZ O\ TREEEZ AL collagen type %
AT

Pk & LTk, —&k#tlkE LT oy FH
type I (1000 %0, I (500 f5), M (1000

I'J"—ﬁ])'—'lxi
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Envelopment of Cancer Cells by Collagenation with SSM Treatment

Blood capillary
Embedding cancer cells

o Alive proliferating
cancer cell

Blood vessel

Grafted cancer cell

Proliferation of cancer cells Angiogenesis and
around a blood vessel

stromal formation

Proliferation and spontaneous
necrosis of cancer cells Construction of
cancerous stroma

ONecrotizing cancer cell

Undifferentiated

Adenocarcinoma Epidermoid and

adenocarcinoma
(Stomach cancer etc)

(Lung cancer etc)  Squamous cell

carcinoma

Lung cancer

Undifferentiated
carcinoma

Lewis lung cancer

(Stomach cancer) (Oat cell carcinoma

etc
|

Small cell carcinoma or)

(Neuroblastoma etc)

Accelerated collagenation by SSM
with long-term treatment : Reparation
of destructive cancer lesion and
confinement of cancer

Diffuse, boxing and

nodular collagenation

Fig. 9. Schema of the various responsive patterns of stromal collagenation due to

Tubular or
alveolar collagenation

No response and
proliferation of
stromal collagen fibers

transplanted cancer cells in the nude mice.

1988)
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Fig. 10. Nude mouse 432-3 ¢

TRMKN-I cell (107) transplantation. 170 days. Non-treated control. Re-
markable proliferation of collagen fibers was observed. The proliferating
pattern of collagen fibers was of a mixed type with lobular and diffuse
patterns. Mallory stain, x100.

Fig. 11. Nude mouse 274-2 &

TRPC-3 cell (2x107) transplantation. 68 days. Non-treated control.
The proliferating pattern of collagen fibers was of a mixed type
with lobular and diffuse patterns. Pap silver impregnation, x 100,

425
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f2), IV (500 f#) collagen #i fk (Didets #-)
R\, ¥ rabbit I1gG Hifk (Cappet #)
T L, Pap (Cappet #1) Hfal 7.
—®&eitkix, =, lhr TRIE, Y¥H
rabbit IgG Hifk 20 fEAFE Eil 30 4RI,
peroxidase #5131 0.05 % diaminob?nzidin
0.019% H,0, (in 0.05M Tris HCIl, pH 7.6)

%, 5 min 75 %

Cloning efficiency (= & 3 SSM @ cytocidal
effect

HGC, HLC, TRMKN, TRPC-9 iz 2\~T®D
SSM o cytotoxicity % plating efficiency T
B3t 7. HGC —cix final 220 cells/dish (60
mm, 2.0ml), HLC -c% 400 cells/dish (60
mm, 2.0ml), TRMKN it 190 cells/dish
(35mm, 2.0ml), TRPC-9 ¢i¥ 180 cells/dish
(60 mm, 2.0ml), Balb/c fibroblast (whole
embryo) 500 cells/dish (60 mm, 2.0ml),
human skin fibroblast (2PPL) T 400 cells/
dish (60 mm, 0.2ml), medium (% MEM,
10% FCS ¢ AJEfifa 7 HfE, fibroblast X
14BMEEEEL, SSM &8i% 2y, 100y~200+v/
ml CHEL .

AREIEEAICK IEEALERE
B~y A% = — 7L RB T CRERL, 0
FEREO—HAYBL, IMS »y P Y VF 4~
T (BERAF 4 2LV T54) HFAL KB
CHRL, F=—7FERLL.

~RY VINEREKETALEYY) VOTF o
—7XDEAL, ALEEO—FA KL, M
W mlEkOBmBO L L, MEEEVIRST. =
HRAER] MAX % fnz 7- Mercox (KHAA v
F(b2, CL-2R-D) & MAIE L TR, ¥V v
UHBLENMEATS. EAE Y AL B]E
B &, 50°C, 20 % NaOH KIHEIC TRk
DOEMAEFT > (3 B, W), rhEsEHIR
WCANRT, bl -fla i &, FRL
A RYFERERALTRAKPTHEREL .

E (H14% %35 1988)
B & R
BiEME & M ERE

% — N = w7 & xenografts = A\~ 7z HGC
(6x10° LA E), TRMKN-I (107), HLC (3x
10° Ll ), TRPC-6 3 X o8 TRPC-9 (1~2x
10 XA 3 B THRERIEAR MU EOIERE 2
Bl 7z

ARBHREATZ hb OfERL Figure 1 i
AT IO CEMAEEL, B EE Bk
RO T 5.

Angiogenesis

TERAER 24 RefE] CHEBUT [A] 2 » T AL D/l
N ER, BT W3HB LY EEAR
Framgs FEH L (Fig. 2), Eifaotd s
BIECHEY D, iAo ) v-3R (B-HkD,
macrophage 2 H—@HEIC R H5h 55, 5H
BICIZIE%, T ~10 AT 2R EREOR]
BB S h, fibroblasts OREA BT,
FEffaa By B4 (Fig. 3), JEfifa—REMi
(fibroblast) offrnHmbhs. Fi, K¥koD
ek D FE Tl ARMIEO HEEH. o
fibroblasts (% J& DRI ££5 collagen pEA:
b W5 @ B85 1L, in vitro co culture T®»
collagen pg/k L HSFHOFTRAY 2 5L, O
in vivo TOMMEE DBERIL collagen BEHE
DML 7c 5. Figure 9 CRLIZX 5, W
Ha D % OB RS C O ic
FETIE HBH, mEFPLOMED stromal col-
lagen DRFEBEARIIMEMIRC X h ThZh R
ST A, Z DOEMIAICEE 5 collagen PERAED
I L, EOMMEIIEIC IR L SSM EHIH 4
T collagenation @ R NL bbb, 7T
3 TRPC-9 2 TRMKN-I ¢|% collagen 345#
IBEZEC, B Mallory, Masson Yufs ¢
SREEHE D B collagen A G (type T, 11
collagen) (Figs. 10, 11), SSM iz L » X HIC
collagen #FHIL o S h % (Figs. 12~14).
IR L TERSED oat cell carcinoma %
Lewis lung cancer (¥ Figure 16 %3 X 51
W CUBERVE L TE S 5 2SN T O Mg
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Fig. 12. Nude mouse 356-4 @

Simultaneous with transplantation of TRPC-9 cells (107) every other
day, 50 ug of SSM was injected subcutaneously. 68 days. Cancer cells
were confined by remarkable proliferation of collagen fibers and col-
lagenation showed a boxing pattern. Tumor growth was inhibited and
the tumor healed by cicatrization. Pap silver impregnation, x100.

-

Fig. 13. Nude mouse 501-3 ¢

Simultaneous with transplantation of TRPC-9 cells (107) every other
day, 50 ug of SSM was injected into the tumor. 62 days. The tumor was
cicatrized by collagenation gradually and healed (T). Pap silver im-
pregnation, x 100.

427
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Fig. 14. Nude mouse 437-1 &

Simultaneous with transplantation of TRMKN-I cells (107) every other day,
50 pg of SSM was injected subcutaneously. 92 days. Cancer cells were
confined, degenerated and then disappeared gradually. The tumor was
cicatrized and healed. Pap silver impregnation, x 200.

Fig. 15. Nude mouse 437-1 &

Squamous cell carcinoma cells were confined by stromal collagenation and
then disappeared gradually. Tumor growth was inhibited. Pap silver im-
pregnation, x400.
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Fig. 16. Nude mouse 264-2 @

Transplantation of TRPC-6 cells (2x107). 52 days.
Non-treated control. Proliferation of collagen

fibers was not seen or fibers were very fine.
Pap silver impregnation, x 100.
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FIGEMBERIGE &L AbNT, &
B L/NEIIRICEL, SSM ES
b5 DHEERTDH - 1 (Fig. 17).
Lo LABCiEMfa o B ARBEIEC X
D EENTER S W TEBEREN A bR
BT EbHB. HEE SSM T EME
B ikl 7z collagen DpEA L b
HAS, FEVERE & W% 35 X 57c col-
lagen TiX7g\o.

E tsLUTIRBEREMRE X—
kv RICHE L - E T 3 B R
B, % (CHERKEE LTO collagen
1858

B (HGC) % X ot fitifs (HLC) @
DWTET TG L/ X 51, col-
lagen pEE & BEFEIZATE CTIXOE A
Vol 4« ofEffaE I D BA, HBETE
INEIRCH D BT, S EIOERTH
Protel Lk, ma el (TRPC-9)
¥ X O kB (TRMEN-I) T i3
B o collagen MFE D CHEFE L &
LTHhoto. EMFaEE O fibroblast
o B4RE & collagen pEAL HARE (LIXTR
7S ET B A B Masson,
Mallory 4 d@psik (type I, 10 col-
lagen) @ collagenation »3Z B al-
veolar pattern 25 X HIZ OV F A M
125 L, alveolar pattern & boxing
pattern oFE»EE (Figs. 10~12)

Fig. 17. Nude mouse 283 @

Simultaneous with transplantation of TRPC-6
cells (2x107) every other day, 50 pg of SSM
was injected subcutaneously. 124 days. Tumor
growth was not inhibited.
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Fig. 18. Nude mouse 437-2 &

Simultaneous with transplantation of TRMKN-I
cells (107) every other day, 50 pg of SSM was
injected subcutaneously. 79 days. The ap-
pearance of a tumor resembling cirrhotic liver
as a result of stromal collagenation was ob- e Y Kol

served, but the other three mice healed by Fig. 19. Nude mouse 357-1 &
cicatrization 127 days after transplantation.

Simultaneous with transplantation of
TRPC-9 cells (2x107) every other day,
50 pg of SSM was injected subcutane-
ously. 156 days. The tumor was cic-
atrized and healed.

3 TR selaill AR
Fig. 20. Nude mouse 392-3 &

Simultaneous with transplantation of TRPC-9 cells (2x107) every other
day, 5ug of SSM was injected subcutaneously. 72 days. The cicatrized
tissue consisted of necrotic collagen fibers and cancer cells. Tumor
growth was inhibited and the tumor healed. Pap silver impregnation,
% 100.
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Fig. 22.

Fig. 21. Nude mouse 501-3 @

Simultaneous with transplantation of TRPC-9
cells (107) every other day, 50 pg of SSM was
injected into the tumor. 62 days. Epidermoid
cancer cells were confined by remarkable
proliferation of collagen fibers, degenerated
and then disappeared. Pap silver impregna-
tion, x400.

Fig. 22. Nude mouse 445-2 3

Simultaneous with transplantation of TRMKN-
I cells (107) every other day, 1.0 ug of SSM
was injected into the tumor. 108 days. The
tumor was cicatrized and healed. Star-like
necrotic ghost cancer cells remained in the
cicatrized tissue.

Fig. 23. Nude mouse 437-1 @

Simultaneous with transplantation of TRMKN-
I cells (107) every other day, 50 ug of SSM
was injected into the tumor. 92 days. Squa-
mous carcinoma cells were enveloped by col-
lagenation and finally disappeared. Tumor
growth was inhibited. Pap silver impregnation,
% 400.

Fig. 23.
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_L ] cells
D medium
20 -
2
E
S
<
E
< 10 F
0

Control HGC HLC PC-3

Fig. 24. Effect of supernatant of various
cancer cell lines on collagen synthesis.
Supernatant was obtained by culturing
confluent cancer cells for 3 days in
RPMI 1640 with 10% FBS. A 1:20 dilu-
tion of supernatant was tested for its
ability to stimulate collagen synthesis
by incubating them with confluent
fibroblasts in MEM with 10 % FBS for
4 days. :

L. ZORTREGRD SSM EBEBIHEET
LBEECH D, EEAC LI, o collagena-
tion A3 SSM RIAESFhC X h I b {RH#L,
cicatrization ##2 = L fE L 7t - T BEKT 5
Z & Th 5 (Figs. 18~23). = o cicatrization
DiERL, FHW7e collagenation 12 x b Jiafifa
DR EEh, EREAREZ L, BRIBMLL CTRY
(7 72> V) Ui cicatrization oz A X
R, star sky DX 5H b5, Mallory %
f5°C, BRIALL WEEBIE & k22 L7 collagen
EHREL, BREFOMERICAZ LR SH L col-
lagen [3F Y+ % (Figs. 20, 22).

EREMBICITDEE collagen DG
2= K=y ANONEMBOBMHEFET <,
FTRTOETIRBEDOELH - T HiT col-
lagen B A BID. & & TIEERTORTA
% 7-. Krukenberg’s tumor ¢4, JiEiciz
B L s A B in vitro ©o fibroblasts
LML OREREOTREFAL L 51T, F
B BERBL b © collagen sk b BRES R
BRIz b5, Y v Bk, macrophage

(14 $3%5 198%)

o 5 A bhis (Fig. 4).

% 7o case IV (L&D g ALAIIRIE T,
FA—ED ) v A HEBEORT RIZEET, I
&R ER R & 03 AT B 2%, SRR O
fibroblasts Bl & collagenation (X #EF D
FHnEL { RPLERECRIT 5 SSM R 21
HFeExnrs LBl T35 (Figs. 5~8).

In vitro (235175 collagen E4

in vitro -co fibroblast cancer cells co-
culture T B 7 collagen B A A b b
ZEIXABHORTRE T ERDTEETH
5 . 7,13

SRR B R | fo W © conditioned me-
dium & & % fibroblast B @ s
IFRD b NTch 7.

wiz, & OJEELWE W X 5 fibroblast
collagen &R D\ THEGT L 73R, 5%
o HGC, HLC, PC-3 o conditioned me-
dium % %ML 7-B4E, 5% BE T 16 HHE;
FL b DA collagen GERENS L, 7o
23T HGC, PC-3 (fifiE/{ti) o condi-
tioned medium TEFEL 73 ONEEERL
7o (Fig. 24). ZDZ L3R~ F= v AREBIT
% xenografts to HGC ¥k O /bI iR,
R L@ kit 5 collagenation DR S —
HL T\

EMEE 5O collagen &R

Z = ¢t HLC, PC-3, HGC o 3 iz
T collagen HRLAEXIEL, FRIC Y
B o fibroblast % Mk B & LT HIE L
7-. Figure 25 © & 5 128538k & Mifapy (PHI-
hydroxyproline o 4 & (% fibroblast 73 X
TH 173, ffap o [*H]-hydroxyproline
DE3 HLC 734 ¢, HGC, PC-3 m4Eis
OB L HITEVD, ChbEiiapRes
WY, collagen AEAER FRD 1T & IXRFELT
RETH 5.

SSM E#i{&H(c &% collagenation D{g;#
LEmBEboRE (Fig. 9

Figures1~3 277 X 5 B L oAl fac
X o TEATHME L0 & LB,




AAED « ABSEEESBEERST L a0 tERE, RY g
1“1+ % collagen H4FE X sEMAaD REALIAEC DL T 433

angiogenesis Ic ffi# % L fEAAG ik FVELRS &
CTHEIH, FEBENLAOW DR, DEEH
BaooRSHEIC £ 5 collagen BEFED < & — VT
WMRBOBEC L » TRS. T collagen
FEEBESR O HGC 0 X 5 1 ARAMERE T b O
JaRic O F AMC HEFEL, B 1A T
Mallory Hefafgitd collagen fiber 23E % D
FEMRORZ W FEHL, SSM REIESCX -
T collagen HFEIX{RAEL, DOVITITFEEITHRE
HIR & 7e b SERALAMEHES h . fiJ5 HLC ©
X »7¢ adenocarcinoma X tubular #7cid
alveolar pattern #7pk L, Mallory, Masson
Yufn T FYe 35 #L collagenation AL b
5. Lhl, PERANDUFE AMEEFEITOHAT
&b ie\ . SSM R ¥ 7k miRE SSM
ST SRR Y b © collagen OFEFHH D
collagen g4, {3 X v collagenation (X /s
EHA BAL, liver cirrhosis DHEEILIZLL
TN B D MO BULHLAD 2 C
5. SEOERTHECERLoREMEER
%% (epidermoid carcinoma) ¥ 7% RFE LK
J&Co stromal collagenation THh 7. Ak

Table 2. Cytocidal effect of various doses of SSM on

DRFLEFEILLHA, i (PC-9), B
(MKN-T) So5 b0 P eeriRz L
FTHLRAL T, MEMEIBEDE,ALHEL,
Mallory, Masson 3ufa CiEFYL /o collagen
DOWEFEMN & & R, tubular ¥ 7z (% alveolar
pattern—T @i/ NEAIZ L B A boxing pattern
L7 b diffuse pattern t alveolar pattern
MNEEL T (Pigs. 10~12). =Dk 5 hEHR
collagenation t SSM #: 4T B/ cicatriza-
tion ¥ = LT B L - (Figs. 14, 15, 22,
23). Figure 26 © X 5 2 @B O ERF s E
xR L $HBEDL, Y V48K« macro-
phage DA A% T 5 FT Rid7s < collagen B
FEC X B OB AR IR L RS A b hi.

Z b xenografts i) % collagen type
FIRIVCMETH .

= @ collagenation ¢ cicatrization 2 X %
OB BRI ELERN R~ v AR TIEAD
higwd, B, B0 REIEC X 2 RE E
Zh, FEREHEOEK\ superficial cicatrization
BT Abhs 2R HD. Ll, BRE
(50 pg LA E) © SSM REIEHEE X ZhbH D
R b B fasE B col-
lagenation ##&=- 1, LI¥L

human cancer cells and fibroblasts. TEERAOEE - Ry
Plating | percent of s ‘Il LAL, Zhick
Cells SSM pg/ml Eﬁi(cll’/jsmcy Control Inhibition L TR C & i T FoMbie
o g g g.g %89 ] g ] e D f)at cell carcinoma

. . -T7. s A
200 28.2 43.7 6.3 % Lewis fiif (<7 _) 2
< X 57 collagen EEAD D
0 16.1 100 0 - N #
TRMKN-I 2 25.9 161.3 —61.3 T, BEAEADRIS
HLC (2) %gg 18(7) ) g g - (Fig. 16). SSM o %R
200 9.8 54.9 45.1 LIERT, FIIEECEIIK

0 76.1 100 0 skl (Fig. 1D).
TRPC-9 2 76.1 100 0 .

100 38.3 50.4 49.6 SSM @ cytocidal effects
Table 2 i /& iz,

muman S | 3| | Q0|0 7
Fibroblast 100 28,0 112 12 SSM 2 pg~200 pg/ml & &
¢ plating efficiencies % 5%
Balb/c (whole 0 1.8 100 0 ) P . & =
embryo) Fibro- 2 1.6 88.9 1.1 ~ 7z s fibroblast ~ D cy-
blast 100 2.0 111.1 -11.1 tocidal effect 11 4 ¢ &b i




434 N R %2 &

T, UL AWERE~OER 2R L. il
Tl 2pg/ml TiX £ < &A%, 100y,
200 v/ml ¢ 30~50 % inhibition A3 & $iic.

Survival rate

B M T D SSMESH % 1T » 7 b O THGC,
HLC 2\ T T CRFHEL T 5D T,» 4
BN B bR R (epidermoid carcino-
ma, TRPC-9) %t O'FF Fji (TRMKN-
D, ¥ X Lewis g2~ % (Figs.
27~30).

Figure 27 R4 X 51 TRPC-9 iz L\~
TIT4EQE mouse THHE collagen HEFEMN
ZHTEGNARDLN S, RREFO rate iz
HB 0L, BERFOEEMREOREBCLS LD
T, EHERI TN CRA—HROBEMEO®
EEER g L7z, SSM 1pg, 5pg, 50pug
EHTEL VEMBRALL R, Fic SSM

B (F14% 235 1988)
12
cells
:] medium
s 8t
E
S
g
< 4t
0

Fibroblasts HLC PC-3 HGC

Fig. 25. The amount of radioactive hydroxy-
proline synthesized by cancer cell lines
and fibroblasts. Cells in a logarithmic
growth phase were labeled with [3H]-
proline (5xCi/ml) for 24 hr at 37°C in
the presence of sodium ascorbate (50 ug/
ml) and sodium a-ketoglutarate(3.4 mg/
ml).

Fig. 26. Nude mouse 3524 &

Simultaneous with transplantation of TRPC-9 cells (107) every other day, 40~
50 pg of SSM was injected subcutaneously. 133 days. The tumor was enveloped
and completely replaced by collagen fibers. This is a mode of cure of cancer.

X: tumor. Mallory stain, x100.



Survival rate (%)

Survival rate (%)

Survival rate (%)

Survival rate (%)

Fokizn : AUREEA BRI § HEA LR, I LR 5
IC¥siF % collagen 3AH & il MR (LR #EIC D\ T
100 Py
E SC : subcutaneous injeétion
i IT : intra-tumor injection
-
H
4
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Contrlol ........ ” SSM(5xg) SC
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T.....' ]
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100 ¢=-4—SSM(1ug) IT
:-SSM( lug)ecporraeees
SC l?. h‘—.-.ﬂ H
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o 30 40 50 60 70 80 90 100 110 119 138
Days
Fig. 21. Survival of xenografts (TRPC-9, human lung cancer: epidermoid cancer)
bearing athymic mice (Balb/c nu-nu) injected with various doses of SSM.
SSM(1ug) IT
wr— -, T T T T T T T T 1
Co;ltrol !
10" cells (. SC : subcutaneous injection
— SSM( 1”5) sC ‘_"—‘i IT : intra-tumor injection
''''''' |
of | !
—
N N L L L . ) . A . n .
10 20 30 40 50 60 70 80 90 180 190 200 230 280
Days
N s L
Control o H
107 cells L1' \
Ly H
SSM(50 #g) | ! i-SSM(50 #g) IT
i
50 SC e
[
|
Lo R
K
boooooo e
1‘0 2;) 3‘0 4;0 éO 82 100 113 128 150 330
Days

Fig. 28. Survival of xenografts (TRMKN-I, human stomach cancer: squamous cell

carcinoma) bearing athymic mice (Balb/c nu-nu) injected with various doses of
SSM.
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100 - 17-""""1—SSM (50 ug ) SC
Control
5X10* cell
O
é SC: subcutaneous injection
- v
=
1
Ex 50 }
kS SSM(1xg) SC
Z L
=4
w2
:'L " A A
30 40 50 90
100 - Days
L
:
—~ Tt — Control
X : 10°  cell
2 :
g SSM (100 ug) SC'}
(]
=< 50 } :
-
Z il R
— )
A :
: — SSM(1ug) SC
:’"-
- 30 40 50 60 70 80 90 5
ays

Fig. 29. Survival of allografts (Lewis lung cancer: mouse undifferentiated car-
cinoma) bearing athymic mice (Balb/c nu-nu) injected with various doses

of SSM.

DOIEFPIRESHE B TS X 0 L IEE AT IE
Sh, EOMEL~DOREN ISR, L
L, =xenografts O/, WEBELABRIZICE
bbb IRETE LD LD 70, BRER
(FRRAL DA 2R b DI S D BAEL
WIERT IR .

ko o iz TRMEN-I 0844 [ L ©
SSM {448 TILZE L\~ collagenation 1= k %
FERPEOIH LW~ DEBT RSB LR,
Figure 28 o I 51T ZH/ ESWEN 2SR
7o

Zhiz KL T, Figures 16, 17 o & 5 i [@E
Pz & A LB RIG 3 LU collagen B45E D
b e oat cell carcinoma % Lewis lung
cancer T{¥ SSM %58 ¥ nude mice, thymic
mice & HiIZL L Abhiholz. Lo T,

collagenation 2 &b h3, AW/ WAL T5
FETIL SSM T Dot LoL, Wi
D X 5 HGC (BHEESLIE) X Kb T
HBN, collagen HELE WX EHT SSM
EHTELVEGS Zbh5 2 LI EETH

Z) 6),13)

£ 2®

AFUSEREE IR & 0 s L e k2 %,
43 &35 SSM AT 1M4FEPRERA & U CHIR R
R ED R, MEIERRBEHBIC X
D IHWY 75V 10 Laygihic. F0#
FHNIAER « BAECERERD DI LT
EHEBL, HRCENT CTHEBHELREL,
BT = ER R R B HI AT RS B AR
wHSE, BEELC B SWTEHEL
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2. Lol, &L DEKGRRAINHRE I hies
LI FRERF B L CEBRAEIICIIRII L
ehote., LLEDHE, SSM OoEE4AY
EREMESE B &, macrophage A {EM L L

100

SSM(1ug) SC
|

: NEERBE SRR & B LB e, P ERsE
ZkF 5 collagen HEFHE & M D R (LIRAE I DT

437

T IFN g4 D,
RS O [Bl1E,
EXhiehs,

Iy s fn, D019

FEERBEOETLL Y vy
v MIFEDHEER ORI R
7s¥ PURRIER O I 6 7x

7

SC : subcutaneous injection

Control 5X10* cells
|

PRGN FEEY Sy |
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e
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Fig. 30. Survival of allografts (Lewis lung cancer: mouse undifferentiated car-
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Days

cinoma) bearing C57 black mice injected with various doses of SSM.

Collagen Fiber Proliferation as Cancer Prevention

Non-treatment

Immune Reaction

R

Cancer Cells "’% )@\ #
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Stromal /’ Reticuloendo-
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Fig. 31. Schema of antitumor activity by SSM administration. Promotion of stromal
collagenation in the cancer lesion is the most important adjuvant activity of con-

stant long-term SSM treatment.
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WE ST RIS R T SSM 2 X B HiETER
R LR ETERIC A DD X 5 ToiEi
fao BN BMBRIERIE 55V, SERE
~ v AT HREORAEIH L B E A D 2 LTk
Mg | AT boThel, Eillas
RIE MR DM A BIFRIC X % collagen D ¥EFEM
BECTHHIEHERLCE. Thebb, &
4 L [FRFIC angiogenesis 12 X % JERIE DR
FrEm, BoERE LD OMENLD
collagen HEFHEAME = B A%, JEMFAICLE > THEC
% collagenation (IJEEEOIMEICED CEE
THbHZ EEIEHL Tx7. o collagen pE
B & WEEMRC X 5 TR DM, ZOEE
EREE, BE, BBCmRD CEE LA ADHE
Bz Th B, KHF L AT OMEE (HLC), K
st (HGC) wwhn 5 i@ bilE, R
i « BRI R 2 KRR, RFELEETIE
collagen 34Ff A% HIHA X b Hed T BHZE T FEHIH
RIS 503, TRhICKL T, & bRHkigoat
cell carcinoma, —=wA®D Lewis [jjjg2®~%
VBRI D SR/ HEFEIC I L T collagen B4JH
iz & A ERL T (Fig. 16), collagen nHl
FER R OEE WA BT

BRI BN X1k SSM 4L o AT
b R EBgE (W, £iE - g ok
FHREVE R & collagen BFHIT fhiE DT
LT T EHT, BERIC k05 EHk
fibroblast DA A\, FEFELAE HEFT & FRFIC
Mallory, Masson $ufaic & b HFYLX iz Bk
collagen DEBIIHIAN ZHLNBZ L TH 5.
T OFRW, RV MG O RV EERE
DIEDCTE « BREFO(LEIR I D Abhics
LEEDEB R T L L2 TH - 7. Clinical
case Vi, fififE (B8 0V v <HiEmB CH
—EgRCREELCETH Y, WETIEERA
collagen MJHIIFFEE CTH B2 (Figs. 5, 6)
b4 & o L S LB JF L BsinB
T, Z87c fibroblast L collagen P4FEIC X
HERME(LDY Y v <EiD [REIC Hbhic (Figs.
7,8). ZDZ X SSM{HDOEEDEILEY
RELTWAEEL T3, = DK collagen

(#1405 3B 1988)

HWEOEMEOMERT X 5 HEXSL 45
HEEEMRQED 7S EOBLCELA IR
BLEZTV 5.9 ZofiiEEAYE
X % fibroblast ¢ collagen gene & DBEJRIT
BAL T, MRS TAMFRCLEYIL T h
EiebigweEZX TS, o

LENE, ChETHENIX 5 CHEMEO R
FEANE BT B B fifide 0 (LB (epidermoid
carcinoma, PC-9) kIO E & (BRFELE
f&, MKN-I) #®HEL xenograft Z{FHlL T
SSM i X VB KIG & collagen S % 7o
2y, EBFTREFEC X 5wl L b e TEH
7¢ collagen PAFEAS &5, collagenation &
cicatrization 1 X % B/ & O BE/LAE
7o (Fig. 26). Z OWHEHERL, B BREBR
DigEEO—BABGTH 52, SSM o collagen
BEFE D IEHE 1T X B BRI LA~ DORIEIL FRE
B L £2 5. BIEILL /o cicatrization
ot Figures 20~23 w/RTXk 5, mE
Zduly & L 7z collagenation & ffe—3 % fEfifa
DEFCABANNEAE L I EE T, 52> TD col
lagenation A5 cicatrization ~DFEH X <
bbb, File, T OBEFEREORRIE TR Bt
I BEE T, FBi7c Mallory, Masson %
St DF I B collagen 23hbh, O
collagenation (¥4EIC % L 7z g (HLC) i
X % /NER L B eE R (HGC) o diffuse
pattern DO HEREGH T, HEE © SSM &
g, AR EBNESIC LD I DI RES R,
xenografts [T ERICHE/LN BT 1.

DX D IEERRE « P BB TR R
o collagen Mt type I & type II i
T, B X AR EEOHENLZLR S
MDA, TR TFORE S LEBROBEREC
X %L DT, WEILFE— collagen TH 3. T/
bbb, Pz ow Tk Mollendorff (1924),
B (1932, 1936, 1939),2V KA™ & 2L
TW5 X5, WRADIEELIEIS FORE S
LG D HEFEEC X 5 L 0T, cicatriza-
tion DFRYIRIEEMEREAEL 12 collagen T 3
CLEIREENT VB, KOTYEORA
BT bR, ATHEEOD S OHRTHRYEL,



KAz 1 NSRS ARRANC X 5 B bR, FF - Ho
W5\ % collagen BEFE & el D RPE (EIRAEC D\~ T 439

BPED T\ FifE iy collagen HEFAER/1L /> F4H
HOBBRMN Zbh b fcd KO FREC HFH
5. Lid o T, Yy cicatrization |, FHHYL
collagen o BRIH{LAEMEES® L7 L DT
HOBERCIEFE T T, IS collagen @
WrEdh & i j collagenation 35 cicatriza-
tion O HEFLERE 2 5 b h s (Figs. 20~
23).

Wiz, Clinical case T 1% Krukenberg’s tu-
mor T, B () OINREMEITH H FD

HES CIL A B W 50 BB

collagen pEAEMNHZ BN D. Z @ collagen pEA
114 ¢ mediated cell 3§ Z B3 in vitro &
B % Ml E MR S BT &R © cell to
cell interaction 2k % collagen g4 & A U
€ in vitro @ collagen gE4: 1L in VivoT{ &
bhaz twRLc (Fig. 4).

FZELOFERTLRLILL S, T, EE
collagen pgAic D\~T, JEMiE & fibroblast
L OB/ EER Sh, MK fbroblast &
DT collagen fiber o BEFE{RAER = 3
1270, JEHIAE > {4 collagen &ERERHF L T
WAHZ EN o T &2 KATO- i
HEIBMECTHD L 3 S BE © collagen IV
BApWT 52 LXHMbATHEDT, DK
& 1T 5l % — Fv v ATOEBRE AT
IX10MELL EDOBHET b AFE L 7e s - 7e.

ZDX SITHEETIL, MEDOREE L collagena-
tion IBEDOEIH BN FEALE TRTOM
Mk TA B, 4#T collagenation DA/
HDFE SSM HENPFETEXADT, FEDOZL
Wi collagenation OEHMIZ L - Tik, Fiin
LD SSM {f Fl LR IRIC B 7 Bl & o3
r#% %. Krukenberg’s tumor TD X 51T
collagen pg 4 1= lymphocyte, macrophage
DBIG A b, M SSMic X %
collagenation {34 % = LIk T CILk~N7
73, © collagenation gy 1C XA L DRE
BN EETHS. ThbbEELEDEFLE
ERER EW T BIE TS5 Z Lic kb EERO
& L FAU collagenation 23 RS 5 &%
z25.

U ED X 5z, J&& collagenation (X, JEAl
FADRE « #ER « BRI CTEREREYE
LT3y, RKHMET HMED Rl oat cell
carcinoma % Lewis lung cancer TiXiZ &
A ETE collagen DEHEITA BT SSM ik
B TH Tz, OB, HF, #REAHIL SSM
WX b MfaEEE DR < 7B & &, mitosis DFF
AR IR T 525, SSM ot L%
FELIEHL T 5.2 % {- Figures 27,
28 DX 51z SSM fE4fic k b survival rate
FERL . o, BREMEFEUIEMBao g R
e (BEF) ORI 556, BEEEOMIEN
ZbhFEBM:O cicatrization 03327 col-
lagen fibers NEFET B B PURCHRT O X 57
LOTIEIehotc. ZHICKL T, squamous
cell carcinoma T} collagenation ¥ ik
DD TEHIT, HRBRER bE . Ll
SSM L, ERE © SSM % B & BJEER L5
W T (Table 2), JEHESTORHIE I (% BEHR
B ST « (L3 & © combination ¢, M3 T,
SSMc & % JEEREOBEL REL, HEN
CHEHRE DL KT L E X T 5.

) SSM ekl & L T ESL,
IFN pEAEDfRE, FAIMEREEAE © BIEEEE ;
HEHESRE SR T35, REEMECE 51
DARWEILT LB TR, UL, /B
RED % — F= o ABMEEL LT D%  OUEhy
BIRDOWRHRE D' 2FE UL, SSM ik &
FTL b REERC ORI TN EYE T
W AYEE, BIfER s S BRI - TERT
EBIcd, EHEE LTI, REHOFEHK
L3 B e B R D iR % BRI - TIER
VALEIELICD REETE D ZLAEETH
L. DI EMD, kK, REED A BT —R
iy7c Y v Bk « macrophage DEHELD LI
bhd, M (Fig. 29) Lo X 5 il CHErT
LT\ 558 & B M & OFEER o R B

BhTik b, Tibb, 4 FTOR
HCHEIhD LB M, L collagenation
X, BoEY - BEE T EEHYIED
bDTHB. ZOFEEHETOREMIC X 2 EEIE
I, BEROBERENS, SSMEshc L),
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T REIEH fs fu e i o ECRICHEITL, A
ORETHLDEELBRD. Bz iuL,
SSM 4% IFN jgsk & {3 L 7= b, macrophage
MEFN D biEMILSh 2 HE Gkl 7
Ca AV MR L EOBRIVERECK T
ZLbh b collagenation (RIS 2% D & E
2B, F— F2y ANOEFERMROEFEMT S
% collagenation D{EENHZLNE.D ZDC
LiX, WBEEOBLEY 5 I EEIC SSM i
I B RO EEIEN A bR S & L 2R
CHE BT collagenation {g#E~EFLEL T\ 5%
ZEHRREL T D, RO SSM DEER IR
T, JEBIE OB R R O [ BRI O ]
AER IR TV 22, HICH MR O 2T HE
bhd, RRELL 5 BENTHETTAED
RERIT BT 5 2 LIWCER Lisi i
Y/

ABFFE TR Lt P b B B R A
MRERIL &5 CHIREREDH %5 Z EdvbhoT
X 7225, BB D collagenation (3JE DT BE

X

(B4 $3% 1988)

EH CTRICIIPUREC S L o0 Bg ) v 3k
BiE% A SSM ESHC X b 1D T & ERRD
B2 R, SEIOER CIIAEE Lo
25, KATO-II o HIBEMIANRE, i BEdE &
SSM. DRIREZ B3R U 7205 NI 3 - 7=,
SBRORETH 5.

E#%ic TRPC-9, %X 08 TRMKN ~ o SSM
BRI ED 20 AU EOHHNLETRE
BT Z % ST ¥ LB BT & BE DR
HEERIE LA~ DD CTEE/GAR L £ 5.

E:l F33

ROFEE NIFERLRSE 7= €2 F5e# 62-603 35
LOMBETHHETER LA EEATHLET. &
T, TRERAREAR O (R Gl AR SR F M S« v
2 — HFHET - B HTEH, ARERAE vy 2 —
UHXERMADFHEH L T, 2— F=v 25
R K¥BYRE v 4 — R B LE
+. SSM ZELE iRV BAERKS2Y 7 7 VEF
Jefisk SULTEAEA, €y vRERC LR L BT E
N
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