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Table 1
Family Scientific name Japanese name
—— CHLOROPHYTA —
Monostromaceae Monostroma nitidum Wittrock DEzlE
Ulvaceae Ulva pertusa Kjellman HuUbBBX
U. conglobate Kjellman I A b
Enteromorpha compressa (Linn é) Grevile [0 ¥ 2 T0)
E. intestinalis (Linn é) Link 139 HB0Y
E. linza (Linné) J. Agardh ITIEHBNY
Boodleaceae Boodlea coacta (Dickie) Murray et Toni HEL R
Cladophoraceae Cladophora fascicularis (Mert) Kiitzing SHELBLEX
C. opaca Sakai ORGELLECE
Chaetomorpha crassa (Agardh) Kutzing EEA )
Bryopsidaceae Bryopsis plumosa (Hudson) C. Agardh 1342 d
Caulerpaceae Caulerpa brachypus Harvey ANbwh{
Codaceae Codium fragile (Suringer) Hariot A
—— PHAEOPHYTA —
Dictyotaceae Dictyota dichotoma (Hudson) Lamouroux HAL X
Pachydictyon coriaceum (Holmes) Okamura PR AV ARG
Dilophus okamurai Dawson M ABAL
Dictyopteris undulata (Holmes) Okamura Lbxid¥
D. prolifera (Okamura) Okamura LRI
Padina arborescens Holmes G A Bb
Leathesiaceae Petrospongium rugosum (Okamura)
Setchell et Gardner LbDri
Leathesia difformis (Linn é) Areschoug faidh L
Chordariaceae Tinocladia crassa (Suringer ) Kylin SHELFL
Papenfussiella kuromo (Yendo) Inagaki (AL
Ishigeaceae Ishige okumamurai Yendo LwiF
1. sinicola (Setchell et Gardner) Chihara WA 2
Punctariaceae Punctaria plantaginea (Roth) Grev. 37 L
Asperococcaceae Myelophycus caespitosus (Harvey) Kjellman Wh M
Scytosiphonaceae Colpomenia sinuosa (Roth)
Derbes et Solier H{HDY)
Hydroclathrus clathratus (Bory) Howe PTHDY
Laminariaceae Eisenia bicyclis (Kjellman) Setchell Hiw
Ecklonia kurome Okamura [}
Eckloniopsis radicosa (Kjellman) Okamura HA LD
Undaria pinnatifida (Harvey) Suringer b

(continued)
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Table 1 (continued) — 2

Family Scientific name Japanese name
Surgassaceae Cystophyllum sisymbrioides J. Agardh Lradl
Hizikia fusiforme (Harvey) Okamura SV
Sargassum horneri(Turner) C.Agardh[S—216] Hmr b
S. tortile C.Agardh [S—219] Iy
S. 7inggoldianum Harvey BBEIFL
S. confusum Agardh SLFLil
S. thunbergii (Mertens) O. Kuntze TARELNE
S. hemiphyllum C. Agardh [S—228] Wz bl
—— RHODOPHYTA —-
Nemalionaceae Nemalion vermiculare Suringer VAEIDA
Dermonema pulvinata (Grunow) Umezaki LA
Chaetangi.aceae Galaxaura fastigiata Decaisne DY
Gelidiaceae Gelidium amansii Lamouroux F< &
Corallinaceae Corallina pilulifera Postel et Ruprecht [DRIFS
Cryptonemiaceae Grateloupia filicina (Lamour) J. Agardh LT
G. ramosissima Okamura TLunrc
G. divalicata Okamura Mz
G. okamurai Yamada Eroovd
G. carnosa Yamada et Segawa {Lnrc
Pachymeniopsis elliptica Yamada AEDY
Phyllymenia sparsa (Okamura) Kylin U )HA
Carpopeltis affinis (Harvey) Okamura Fonh
C. crispata Okamura LEqM»ED
Endocladiaceae Gloiopeltis complanata (Harvey) Yamada [FEABNHR)]
Nemastomaceae Schiztmedia dubyi (Chauvin) J. Agardh Nz F D
Hypneaceae Hypneab charoides Lamouroux WiFhLonl
Gracilariaceae Gracilaria textorii Suringer PEN Y
Gigartinaceae Gigartina intermedia Suringer M)
G. tenella Harvey TEN
Chondrus ocellatus Holmes DNEI
C. crispus (L.) Stackhouse Eh ey
Champiaceae Lomentaria catenata Harvey BN AN
Rhodomelaceae Chondria crassicaulis Harvey (R
Lourencia intermedia Yamada (HZEE

EREEOBRHN 2T ol, foks, BZHEKX 60 HIEH
E Ll

oW ABESE (DIS) Licsyd L, I bRRESHE,
T2 — L GERBREIL L Lo TEh Eh 2 aoER
Lico \WoUuF 5 BITAHK (DO) 13842 % 7 — VT MG ® B & R

EHxE\ =D Sephadex G-25, G-5012 X h ¥ LIRB 1. RHY—==HORK

2700l BEFEIX TR TREREREL, Aite Rk Table 1 HF DA 2 Y — = v S DRED—I
DH e X » EHRLICH ascites carcinoma 335 T % Table 2 &R L7z, Table 2 T\ T, HEEIT1
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Fig. 1

Separation of antitumor fractions from marine algae
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AL EhE & BIREIC Lo THEK (DI), 4K (DO)ic
FiFicd OOE/D B R Lz,

Crude Ext. b DEIIC X 5 FEEOR, S-216, S-219
W#L b DO, DI 24311 DK B b Crude
Ext. A3 5 EIRRITIRIT 100% TH 2z ihb,
Fig.3 5L 0* Fig. 4 TR LIEBRERCADhD X5
, B5E O #5E, AFBEIENSELD Crude

Ext. @35 23 LA & LAVRS hic,
ERAKSE D) oW TRILRERT vE=Y
A X b IEH 2177\ DIP 44, DIS SE%Elca
(Fig. 1), #h 5H13F#E &  EHRLICH ascites carcinoma
R AR L, S-216 Tiiiys5 & 100~200 mcg/mouse/
day X6 TH80% DELEMERDI. KB 7 =/~
BRI X tud DIP it 50%, DISwii# 70% ©

Table2 Antitumor screening of water extract from marine algae

Ser 1 Scientific name Dose LDs (l:)}::ir;giv:f SI:IJ(r)vxovf MSD ILS
1. Colpomenia sinuosa (Roth) mg/mouse| mg/mouse days 9%
Derbes et Solier 12.1 +1.3¢ 4/7 37.9 100
2.  Phyllvmenia sparsa (Okam.) Kylin 1.3 >10.5 +2.4 4/7 38.7 104
3. Pachymeniopsis elliptica Yamada 3.3 +2.5 3/7 34.3 81
4. Leathesia difformis (Linn &)
Areschoug 1.0 = 3.8 +2.1 4/17 36.4 92
5. Dilophus okamurai Dawson 5.0 =38.8
6. Dictyopteris undulata (Holmes)
Okamura 4.4 >35.0 +1.8 2/7 37.3 96
Chondrus crispas (L.) Stackhouse 13.5 +3.4 3/17 37.8 99
8. Grateloupia filicina (Lamour)
J. Agardh 3.0 +1.6 2/7 34.0 79
9. Hypnea charoides Lamouroux 3.2 +2.3 3/7 37.9 100
10. Sargassum confusum Agardh 11.0 +2.7 5/7 39.0 105
* Control - - +7.2 0/7 19.0 -
Ser. 2
1. Claudophora fascicularis
(Mert.) Kiitzing 11.0 +1.2 3/7 36.0 50
Ulva pertusa Kjellman 4.6 +2.2 0/7 25.0 4
Ishige okamurai Yendo 4.4 +1.5 0/7 23.0 — 4
4, Dictyopteris prolifera
(Okamura) Okamura 5.8 +5.2 0/7 18.0 —25
5. Enteromorpha compressa
(Linne) Grevile 18.3 +1.2 2/7 29.0 21
6. Ishige sinicola (Setchell et Gardner)
Chihara 9.0 +2.5 0/7 21.0 —~12.5
7. Codium fragile (Suringer) ‘ .
Haliot K 5.9 +0.6 3/17 29.9 25
8. Hizikia fusiforme
(Harvey) Okamura 5.7 toxic 0/7 | 215 | -1
9. Grateloupia ramosissima ' 4.4 +0.5 2/7 | 28.6 19
10. (Zestera marina Linné) ‘ 3.6 +0.4 0/7 25.6 7
. Control - - +5.9 0/7 24.0 -

(continued)
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T Table2 (continued)
Ser. 3 Dose | LDsw | Change of | No.of | yen | opg
Scientific name body wt. surviv.

1. Cystophyllum sisymbrioides

J. Agardh 1.4 =11.9 +0.9g 2/7 31.3 55%
2. Gelidium amansii Lamouroux 5.5 —1.4 2/6 32.3 60
3. Caulerpa brachypus 6.0 47.3 +1.6 3/7 35.5 77
4. Undaria pinnatifida (Harvey)

Suringer 2.3 18.4 +0.7 2/7 32.3 60
5.  Sargassum thunbergii .

(Mertens) O. Kuntze 3.3 =26.0 +1.4 4/7 37.7 87
6. Puadina arborescens Holmes 11.7 +1.5 4/17 38.0 88
7. Lomentaria catenata Harvey 1.6 =26.0 +0.4 3/7 38.1 89
8. Bryopsis plumosa (Hudson)

C. Agardh 1.9 =30.0 +1.7 0/7 21.1 5
» Control - — +5.0 0/7 20.2 -
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" Fig. 6 Antitumor effect of S-216 DO-MP Gel-
filtrated fractions against ERHLICH ascites
carcinoma in mice (i.p.-i.p.)
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ANTITUMOR EFFECT OF WATER-EXTRACTS
FROM MARINE ALGAE (I)

Suozo Nakazawa, Hirovukr Kuropa, FumiNOrr ABsg,

Taxkesar NisHINO and Masako OHTSUKI

Department of Microbiology, Kyoto College of Pharmacy

Isamu UMEzAKI

Department of Agriculture, Kyoto University

The antitumor effect has heen screened for 12 years since 1962 on the water-extracted components
of about 150 samples from Chlorophyta, Phaeophyta and Rhodophyta collected at the coast of the Sea of
Japan and the Pacific Ocean.
Some of their extracts showed an antitumor effect on EHRLICH ascites carcinoma cells transplanted
intraperitoneally in mice. Among these active extracts, the biological and chemical properties were

The water extracts of Sargassum horneri (Turner) C. Agardh, S.tortile C. Agardh and S. hemiphyllum
C. Agardh were separated by dialysis, salting out with ammonium sulphate and gel-filtration, and frac-
tionated to crude polysaccharide fraction, crude protein containing fraction and low molecular fraction.
Each fraction inhibited the growth of EHRLICH ascites carcinoma cells and Sarcoma-180 cells both



