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KB HTF29 NIH-3T3
1.2
15¢g, 100ml, 1d,
, , 0.45Hm , ,
Eppendorf ,
MTT ( ,1997), KB HTF29
NIH-3T3 ,
Trypir EDTA | , 10ml 5% RPMI 1640
96 , 10081, 37C 5% CO»
24h (250Hg/ ml 50Hg/ ml 10Hg/ml 2Hg/ ml) ,
2—4d SOH]I MTT ( Img/ml), 37°C 4h, MTT
Form azan, , 15081 DMSO Formazan, 550nm
oD LD s
2
2.1 (D
1 LDso(Rg/ml)
Tab.1 LD(Mg/ml) of methanol extract of marine algae tow ard tumor and normal cell
KB HT NIH KB HT NIH-
29 3T3 29  3T3
Rhodophyta Chlorophyta

36.2043.34 > 50
37.04 40.50 > 50
40. 00 26. 01 42. 36

( Symphyocladia la iuscula)
( Rhod omela conf ervoides)

( Polysiphonia urcedata )

( Chondria tenuissima ) 42.79 > 50 > 50
( Gradlaria vervucosa) > 50 > 50 > 50
( Grateloupia sp.) > 50 > 50 > 50
( Ceramium kondoi ) > 50 > 50 > 50
( Gracilaria g cestedtii Kylin) > 50 > 50 > 50
( Cramium japonicum Okam.) > 50 49.33 > 50
( Ceramium boydenii Gepp) > 50 > 50 > 50
( Porphyra sp.) >50 50 > 50
(Ahnf eltiopsis flabellif ormis) > 50 > 50 > 50
( Grateloupiafilicina) > 50 > 50 > 50
( Chondrus ocellatus) > 50 > 50 > 50
( Corallina officinales ) > 50 > 50 > 50
( Gloiopeliis furcata) — — —
( Chrysymenin wrightii) > 50 > 50 > 50
(Heerosiphoniajaponiaa ) > 50 > 50 > 50
( Hyalosiphonia caespitcsa) > 50 > 50 > 50
( Gelidium amansii Lamx) > 50 >50 > 50

( Uvapertusa)
( Enteromorpha sp.)
( Codium fragile)
Phaeophyta
( Leathesia dif formes)
(Punctaria latif olia )
( Leathesia sp.)
( Seytosip hon loment ar ius )
( Sargassum thunbergii)
( Sargassum kjelimanianum )
( Myelop hycus simplex )
( Undaria pinnatifida)
( Sargassum sp.)
( Laminaria jap onica)
( Ectocarp us conf ervoides)
( Desmarestia viridis)
( Chorda filum)
( Dictyopteris divaricat a)
( Calpomenia sinuosa)

(p unctaria plant aginea )

29.93 14.93 23. 89

> 50 > 50
> 50 > 50
12. 65 40. 60
38.99 45.42
> 50 > 50
> 50 > 50
> 50 > 50
> 50 > 50
> 50 > 50
> 50 > 50
> 50 > 50
> 50 > 50
> 50 > 50
> 50 > 50
> 50 > 50
> 50 > 50
> 50 > 50

> 50
> 50

> 50
> 50
> 50
50
50
50
50
50
50
50
50
50
50
50
50

v V. V. V V V V V V V V V
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KB ,
HF29
, KB LDso  12. 65He/ ml, HTF-29 LDso
40. 60He/ ml, NIH-3T3 KB  HF29
(LD 29.93Me/ml  14.93Me/ ml), NIH-3T3
(LDso= 23. 89Hg/ ml)( 1)
Numata ( 1991)
P388 , P388 ,
KB  HTF29 ( 1988) ( Plocamium
hamatum ) ( Chondria sp.) S-180
, S-180 ,
(Patterson et al, 1984) ,
, Harada
, Grateloupta 4 ( Chonria cassicaulis)
, L1210 ,
Enteromorp ha intestinalis ( Dictyopteris
sp. ) , , L1210
NIH-3T3 , (Harada
et al, 1997a)
2.2
, 10
« 2 . , ,
KB , LDso 4. 40Hg/ ml
HF29 , LDs= 1.490/ ml
, KB
, HTF29
, , 10 , 5
4 )
) KB LD s 14. 31Hg/ml  23. 54Hg/ ml

KB , LDso= 22.92Hg/ ml
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KB . LDs 4.40Mg/ml  21. 65Hg/ ml

? ?

,LDs ,

2 10 (LD sp)

Tab.2 Antiumor activity (LDs,) of different extracting solvent of ten species of algae

KB HF29 NIH-3H3 KB HF 29 NIH-3H3
(Mg/ml) — (Hg/ml)  (Vg/ml) (Hg/ml)  (Hg/ml)  (Hg/ml)
40. 00 26.01 42.36 11. 83 > 50 > 50
<0.5 > 50 > 50 39.33 12.26 > 50
> 50 50 > 50 38 31 40. 01 > 50
14. 31 34.38 42.22 23.43 > 50 > 50
23.54 11.72 41. 50 19. 83 > 50 > 50

> 50 50 > 50

2.02 > 50 > 50

2.60 1.49 35.30 > 50 > 50 > 50
51.78 17.24 25.92 > 50 > 50 > 50
> 50 > 50 > 50 22.92 > 50 > 50
49.70 50 > 50 > 50 > 50 > 50
> 50 > 50 > 50 > 50 50 > 50
> 50 > 50 > 50 > 50 > 50 > 50
> 50 > 50 > 50 > 50 > 50 > 50
> 50 > 50 > 50 > 50 > 50 > 50
> 50 > 50 > 50 5281 > 50 > 50
27.24 > 50 > 50 > 50 > 50 > 50
> 50 > 50 > 50 4.40 53.46 > 50
> 50 > 50 > 50 47.10 42. 84 > 50
25.05 > 50 > 50 21. 65 30.43 > 50
29.93 14.93 23.89 > 50 > 50 > 50
22.26 > 50 4. 14 25.90 > 50 > 50
33.91 47.44 43. 14 59. 82 46.52 34.90
44. 82 27.44 4. 96 27.31 49.71 20.99
> 50 44.87 > 50 48. 60 41.09 13.06
45.27 44.38 45.48 47.56 38.63 25.92
> 50 > 50 > 50 > 50 > 50 > 50
> 50 42.42 > 50 > 50 > 50 > 50
48.63 50 > 50 46.15 50 > 50
43.71 50.86 42.42 55.59 > 50 > 50
> 50 > 50 > 50 > 26 26 > 50
50. 31 42.33 43.92 > 50 50 > 50
48.37 47.41 > 50 60. 42 > 50 > 50
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(Harada et al, 1997a) 7
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SCREENING MARINE ALGAE FROM SHANDONG COAST FOR
ANTITUMOR ACTIVITY

XU Niag Jun, FAN Xiao, HAN IL+Jun, YAN Xiae-Jun, ZENG Cheng Kui( C. K. Tseng )
(Institute o Oceanology, The Chinese A cademy of Sciences, Qingdao, 266071)

Abstract In order to study the antitumor activity of extracts from Shandong marine algae, 96 crude extracts of 39
species belonging to the cdasses Rhodophyceae, Chlorophyceae and Phaeophyceae were assayed for ant+ KB and HT-29
activity. The algae were collected from the coastal areas of Qingdao and Weihai, Shandong Province in April 1997
and May 2000. Some kinds of seaweed showed potential antineoplastic activities, such as Leathesia diff ormes,
Polysip honia urcedata, Scytosiphon lomentarius, Gloiopeliis furcata, Dictyopteri divaricata, Punctaria latifolia,
Symp hyocladia latiuscula, Rhodomela confervoides, and Gracilaria vervucosa.

The extracts of Leathesia diff ormes have most potent cytotoxicity to KB cells (LD so= 12. 63g/ ml) and low
activities to normal cells ( LD 50> 50g/ ml) . T he cytotoxic activities were found prominent in the methanolic extracts
of Polysip honic urcedata ( LDsp= 26. 01Hg/ml against Human Tumor-29). The other algae, Symphyocladia
latiuscula, Rhodomela corfervoides and Punctaria latifolia, had aso shown marked inhibition of growth of KB
cells, and the extracts of the Symphyocadia latiuscula, Rhodomela confervoides had shown selective activities a-
gainst HT-29 cells.

Different extracting solvents of ten species of seaweed were each examined for their extracting efficiency. It
turned out that ethanol was the best one, then chloroform, both of them were better than methanol. The extracts of
ethanol and chloroform of Polysip honia urcedata, the ethanolic extracts of Scytosiphon lomentarius and the hex ane
extracts of Dictyopteri divaricata have strong selective cytotoxic activities; al of the LDsy against KB are less than
4.40lg/ ml. The ethanolic extracts of Scytosiphon lomentarius have mighty activities against HT-29 cells ( LDso=
1.494g/ ml).

As all the algae grew broadly on the Shandong coast and their extracts inhibied KB or HF29 tumor celk with
a low side effect, they are promsing sources for antitumor drugs.

Key words M arine algae, Antitumor activity, Screening, MTT assay



