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Abstract

The study was performed to investigate the biological activity of Enteromorpha intestinalis. In order to examine its blood
anti-coagulant effects, Enteromorpha intestinalis was extracted with cold water, methanol, hot water, HCl and NaQOH. In
general, the alkali extract of Enteromorpha intestinalis was approximately 17 times stronger than the control. The anti-cancer
effects of select extracts(methanol, hot water, 0.1 N NaOH, 1 N NaOH) were determined in human melanoma cells(B16/
F10), fibrosarcoma cells(HT1080) and breast cancer cellstMCF7) by MTT assay. With the treatment of 250 gg/ml of
methanol extracts. HT1080, B16/F10 and MCF7 cell viabilities significantly decreased to 8.06%, 3.62% and 10.10%,
respectively. Thus these results strongly support the possibie use of Enteromorpha intestinalis as a functional materials.
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5. tMZEF I HHQF =2
ghol 4] A3lo)] o]- 8% HT1080(fibrosarcoma cell, 4375
ZA]| XE), MCF7(breast cancer cell, f3<4AE) cell 10% FBS
(fetal bovine serum, FBS, Gibco, Rocville, MD, Usa)¢t 1%
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diumell FE3ld 37C, 5% CO,, humidified atmospherel| 4]
H st

2174e] cell& YFLol| 2-33] wiAE mBsPAA 6~8%L
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Table 2. Alkali extraction” conditioning of Enteromorpha
intestinalis for anti-coagulant activity

Anti-coagulant activity(sec)z)
Fr. 17 Fr. I* Fr.

Scientific name

Enteromorpha
600.0 388.0 158.1
intestinalis

D The concentration of each extract was 1,000 pg/mé,

= Clotting time of activited partial thromboplastin time(APTT) and
its control time was 36 sec,

» Fr. 1: 0.1 N NaOH extract fraction,

Y Fr. M: 1 N NaOH extract fraction,

 Fr. I: 2.5 N NaOH extraction fraction.

Table 3. Comparison of anti-coagulant activities of among
the different concentration of Enteromorpha intestinalis

Concentration(g/mf) Anti-coagulant activity(sec)l)
1,000 600
500 287
100 58.1

b Clotting time of activited partial thromboplastin time(APTT) and
its control time was 36 sec.

2. S0 Mg 831 g4 HE

AE A 1,000 pgmle] FEAM 002E Ee Fe5 &
3< JeRd T2 0.1 N NaOH £ 58] 353 G4 S

T HAslel wat HE) 2 7éJJ(Table 3) 500 ug/mle] EE
NN E 28722 thol vls) o] & g3 EAL
ehd o 100 pgmie] Ye Fe WE 581%% 2T
Hlg] Levle] &2 3-ga 4L AN & Uik

ool 43 A3}, vt 3 e 4L B He

FEEEY vt A A EE A3 MITHS 93 &
o S gelal E3itt

3. Il F=E=2| B16/F10(melanoma cell cell, IS M
EMIE) Celle| MEE0| O|Xl= A
B16/F10(melanoma cell, | F-SEH E) N EE g2

Table 1. Anti-coagulant activities of crude extract” from Enteromorpha intestinalis

Anti-coagulant activity(sec)z)

Scientific name 3
Fr. 1

Fr. 0¥

Fr. I Fr. IV Fr. V?

Enteromorpha intestinalis 55.9 414

469.0 44.5 388.0

" The concentration of each extract was 1,000 pg/me, 2 Clotting time of activited partial thromboplastin time(APTT) and its control time
was 36 sec, 2 Fr. 1: Cold water extract fraction, ¥ Fr. TI: Methanol extract fraction, ® Fr. INl: Hot water extraction fraction,
® Fr. IV: 1 N HCl extract fraction, ” Fr. V: 1 N NaOH extract fraction.
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Fig. 1. Cytotoxic activity of Enteromorpha intestinalis on
B16/F10, melanoma cell growth in vitro.

The cell were treated with Enteromorpha intestinalis at
concentrations of O, 0.05@2), 0.25ED, 0.5¢T) me/ml for
48 hr. The control group was left untreated with Enteromor-

pha intestinalis. Data are presented as the mean+SD from
three independent experiments.
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A= Fig. 13} 2t BI6/F10 celloll el wte) vjere 22
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g/l A 99.07%% 3L, 250 pg/mloll A HE AHEELS 37.82%
o, 500 ug/mbe] FEol A E 4.58%2] wi$- o A E A
&2 2o BI6F10 cellol] 3t 7t 3 &4 golg

A
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4. miaf FES2| HT1080(fibrosarcoma cell, {20}
&) CellQ] MEZ0 DjX|= HEk

e et 28, 44 F5E, 0.1 N NaOH 325, 1
N NaOH F&E-Eol 3+ HT1080(fibrosarcoma cell, -85
o}F) A E2| MIT assayoll <] 3t 3ot &4 9] A= Fig. 29}
2t} HT1080(fibrosarcoma cell, A]-f-5-01%) Ao sl o
2 WeE FE2EA AE AEEL 50 ugmlolA 55.44%
R3L, 250 pg/meell ] HE BEEL 8.06%E 73t gt &4
<= YERCY, 500 pyme] FEoIA 872%] We MES
Hof HT1080 cellol] gt v 733k gt 2442 Jehd e
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Fig. 2. Cytotoxic activity of Enteromorpha intestinalis on
HT1080, fibrosarcoma cell growth in vitro.
The cell were treated with Enteromorpha intestinalis at

concentrations of O(ll, 0.05(7), 0.25¢), 0.5 mg/mé for
48 hr. The control group was left untreated with Enferomor-
pha intestinalis. Data are presented as the mean+SD from
three independent experiments.

86.90%A 1L, 250 ug/miol A HE PZ&L 7630%F Y
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s vehE F5E, 45 FFE, 01 N NaOH F2E, 1
N NaOH FZEE° I3t MCF7(breast cancer cell, 53FHA
322] MIT assayoll &g 3t &9 A3+= Fig 39 2o}
MCF7(breast cancer cell, F-3)A 3 sl ok wjghe
2B AE FEEL 50 pg/mlol A 752%A L, 250 pg/
meell Al Al E YEES 10.1%2 73 g9 B34S vehyon,
500 pgmie] FEZoNA 8.7%2] e FEEE Hal MCFT cell
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Fig. 3. Cytotoxic activity of Enteromorpha intestinalis on
MCF7, breast cancer cell growth in vitro.

The cell were treated with Enteromorpha intestinalis at
concentrations of O, 0.05), 0.25([, 0.5 mg/mé, for
48 hr. The control group was left untreated with Enteromorpha
intestinalis. Data are presented as the meantSD from three
independent experiments.
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A 2] MTT assayol] 2} 3 &t &4 9] 234 Fig. 49 2t
HepG2(hepatoblastoma cell, 7+ A 2ol T3] whef wjghe
ZENMY AE BEES 50 pgmlol A 107.9%3 21, 250
pgmloA| A Al E PEEL 7.6%3 Yebd o, 500 pgmle &
oA 3.9%2] 93 Y FIE HoFT) o= 7)E9
HepG2 celloll thet 213 f2f 3] vjekde] ogolMg| o]
E 3229 GAX 32 A Zajol] B3 AT} viws)
Hole 1 Zap7l g 9-58E € & P Be ko
ME w9 22 dem E45 veldw 3 0.1 N NaOH
FZ 54 ] HepG2 cellol] thall Al HESL 50 ug/mfzoﬂ/ﬂ
60.7%%3 1L, 250 pg/meol| A Al E AEEE 704%E ﬂ
AEEE B HepG2 celloll thal 3¢t a2 L}E}
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Fig. 4. Cytotoxic activity of Enteromorpha intestinalis on
HepG2, hepatoblastoma cell growth in vitro.

The cell were treated with Enteromorpha intestinalis at
concentrations of O(H), 0.05(), 0.25(M), 0.5 mg/mé for
48 hr. The control group was left untreated with Enteromorpha

intestinalis. Data are presented as the mean+SD from three
independent experiments.
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