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Abstract: Whole plants of Zostera asiatica were extracted
twice with acetone/methylene chloride (A+M) and methanol
(MeOH) in turn. The combined crude extracts were evaporated
in vacuo and then the residue was partitioned between water
and methylene chloride. The aqueous layer was fractionated
into H,O and n-butanol and then the organic layer was also
fractionated into 85% ag. MeOH and n-hexane, successively.
The crude extracts and their solvent fractions were evaluated
for their inhibitory effect on growth of human cancer cells
AGS, HT-29, MCF-7, and HT-1080 cells by MTT reduction
assay. Among samples tested, 85% aq. MeOH and n-hexane
fractions showed strong cytotoxic effect against AGS, HT-29,
and MCF-7 cells. On the other hand, for HT-1080 cell, 85%
aq. MeOH fraction exhibited the strongest cytotoxic effect.

Keywords: Zostera asiatica, human cancer cells, cytotoxic
effect, MTT assay

1L.HE

% (seagrass)i= SZT-o} T ES] FHEE= thd o] At
A3l =2 1 T AW (Zosteraceae) 2] A e D

st Sk - AL
Division of Marine Environment & Bioscience, Korea Maritime
University, Busan 606-791, Korea
Tel: +82-51-410-4328, Fax: +82-51-404-4750
e-mail: ywseo@hhu.ac.kr

ghrapeystaL #7338t
Department of Environmental Engineering, Korea Maritime
University, Busan 609-791, Korea

(Zostera)< ©F 12F 0.7 T2 20|} o}ty s w32
St (1], A g o Ao G, 9 2 Ak
(fibrous strands)®] <=, Avle] F3] Fof LA -+
™ [2,3], $HEE ARl = SAMEY (Zostera asiatica),
7| AMEHE (Zostera japonica), E7|AME D (Zostera
caespitosa), T71MZ|D (Zostera caulescens) 5] AHYshH=
Ao A 9lom [4,5], sl Halieke] 944 3~10 m
zlole] wenpela] APPTIE. 1 5 2 ATl ARE-S A
Hejge s g, 74, 83k AR vk,
s A Hieel FEshs o dEA ot [2].
AredEol] £oh= Foll theh A= A 2Aof] whE AgEl
2 el S0l thgt A7t ool [6-13], =3}
SHAQI A= 719 o] FolAA] Skt A5 A el
(Zostera marina)¥}; N 1AM Y (Z. japonica)l thet &4t
3}, An A=, FET 29 T 22 dHARl Ayle] B
THIT} [14-19].

B Qi Avelns F PAvRe] GelaaNs
ot ] Slal A HHEF ol gafe] QhAlEe] vl
LSS 4510, oo GeAl o] Alze giie.
29 $8 754E BASA sick. olF A8 A ¢
AR AGS ($19H413E), HT-29 (A1), MCF-7 (74
), HT-1080 (-5 AE) S ol galo] e
o] 21 QMIE FAol AL JEE ohusih

2. 45 29y

2.1. A38A=

Aol ALt AN (Zostera asiatica) 2007 72
e 204 1EW bl aaold 43 Aa
om oM HxFF - FE] A7bA] 25CelM s



228 Korean Society for Biotechnology and Bioengineering Journal 27: 227-231 (2012)
BSISIT, S3j0] QA Al T 54 oAEE AEE vjolke

= ot} wjekE ohM|¥= wellw 2 x 10% cells/mL7} 5 &=
2.2. ApE-A| ok 96 well plate®ll 25511 37°C, 5% COM U710 24413k

A|3Er]okS 9] DMEM, RPMI 1640, Fetal bovine serum
(FBS), 0.05% Trypsin-0.02% EDTA “12]3. 100 units/mL
Penicillin-Streptomycin¥} phosphate buffered saline (PBS)
© GIBCOAF (USA)ZHE Sl8lgion], T19] A+l AR

B gl 2 Aloke B3 i AFE Aot

23. /79 & 9 ALY

Sudoll Ax3 FAW LS 25C ) WEael Byt
7} 3® 3k & methylene chloride (CH,Cly) 2} acetone=
112 E3kst 80 (A+M)E AREste] 24217 5 5
oapsiglor, o] B 2 HHESISITE 5 & W FA)
o] methanol (MeOH)< AR&-3t0] 92} FAsH 275 Hhy
sto] FE2AS AU} DofXl FZ2HL 40C 5 AolA
31 213597 (EYELA JAPAN, N-N series) S ©]8-51
FEelo] T U] 2FEES AUt (A+M FEE 1502,
methanol F%%:229.33 ). F ZF=5S T3t Fof gl
A0 gt A o R FEeta 7F wE TS s Est
T 7zx8to] ARESAT. o] Wl BofF n-hexane, 85% agq.
MeOH, n-BuOH, H,0 #3&-2 717} 14.58 ,9.56 g, 22.41 g,
171.39 g0 |3tk 2t Z2FFE52 dimethyl sulfoxide (DMSO)
o g]AJsto] Aol ARGt

2.4. 9FA| e F

2 Aol AR QML AGS A SIHAIE (AGS
human gastric adenocarcinoma cell)@} HT-29 14| At
A3 (HT-29 human colon cancer cell), MCF-7 14|
M3 (MCF-7 human breast cancer cell), HT-1080 <14
AA-H-5F5A|E (HT-1080 human fibrosarcoma cell)= $t=
AlZF 23 (M) C 2 RE oo} njstia A4
of AHE-8IITE AGS S HT-29 SHA|3Z+= RPMI 1640 WA
5 AMHEEI91aL, MCF-72 HT-1080 9412+ DMEM H|#]
5 AREEFl o, ZF ilF]elli= 100 units/mL 2] penicillin-
streptomycin¥} 10%%] FBSE 75kt Addef AR8-¢
A= 377C, 5% CO, incubator (Forma Scientific, Japan)
oA kel o, vk ZHte] Ml Ao 2-33]
refeeding@}al 6-7% Whol] PBS®Z A28k 3 0.05% Trypsin -
0.02% EDTAR -2He Al E Fejsto] dalielst & 3
A kAol wiAE WL glo® SRVt Ea1F Ak
H s 2 E&ske] 75 mL cell culture flask®] 10 mLA
A 4= Eeato] FSlekar Al 6-74wk Al wijekshd
A Aol ARg-aRH

2.5. MTT assay

MTT assay+i= A= SAPES] v]EF =20} U19] dehydogenase
o] gA2lgoll ofef S 2] =84 =421 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide (MTT)7} %] o]
REHIO] formazan crystal = AJsh= 2lE 0|83t A
WO % [20], formazan crystal®] FAE = JrE SFHEZ

Wi
ok & 4 wjofel] AREE WX E A ASEAL ¥lA] 90 L}
A EE] AR 10 uLE 718l 377C, 5% CO,MI%7)
of A 24417t wljeFslaATt. vl Al T4l phosphate
buffered saline (PBS) 20 uLE H7I8I3Ic. 24413 vlleF 3
AlE7F37F oiAE AAS F 5 mgmLe] sEE AlEs
MTT €9 100 uLE 7Fete] sdgt mioF ZxdollA 44
7F =<k ¢ riekskitt. A E formazanZd 2> DMSOE
3] 5ol § ELISA reader (Bio-Tek instruments, USA)
£ o83l 540nmeld FFEE S5 JAIE (%)=

T35t
26. §AAz)

iz 7 Al g2 42 A3 499 Fods A%
3l7] Ysle] EAREA (ANOVA)S a3t 3 p<0.05 G520l
*] Duncan’s multiple range testS 2SI 0™, 71 A¥=
1 (Mean) + =32} (Standard deviation, SD) = 3EA| 8k
tt. 2= &7 412 Statistic Analysis System (v8.2 SAS
Institute Inc., NC, USA) BA|Z 2 1315 o]g-5}o] X 2|33t}

3.89% 9 @
3.1. 23289 A YAE 4 A &3

%

AN LERE XS Alsk= a2t e e
AEAS g7 98 2FFES 200, 100, 50, 10, 5,
1 ugmLo] F5= 3]A43F & b3~ AGS, HT-29, MCF-7,
HT-1080°1 A2|ate] A 2FEE0] AR 524
A v arkE ISt A A9, ZF bt
AHelet AlR2] FErt S7FEE AL SAE0] s
EHo R JA|H= S BT (Fig. 1).

AA ILAIE] AGS A RE A st A3}, GAEL9)
RAEGL 55 oFEA o7 Asks Bt A+ M 325
£ 200, 100 pg/mL 552 A2 e 1A AES] A=
thztol vlal 247 19,24%% =& dokays vERfg]
t}. MeOH FZE-2 200, 100 pg/mL 504 52, 58%2]
AEES B o o= A+ M FZE HIR= 2] 99k«
TR 22 AESS B

Uk Q1A 9RAIEQ] HT-29, MCF-7, HT-1080°1 % =
3 T AlEE A2ld Ay}, B AGS AlRESL FARBHA
I OFA 0 & Qb AEEo] 7hAahe wEe = Q)

AZIAELD HT-29914 A+M FE%& 200, 100 ug/mL
FEAA 21,36%2] w2 AEgo] #EE 1A, methanol
FEELS FAEEoA 65,78%2] AEE0] BEE ] AGS
PAEZeANA 2} Zo] A+M FE=olA] Hk o FHoldk oAl
X 2 oA avE Bt

FHRIAIESQ] MCE-7014 A+M FZ5-2 200, 100 pg/mL
FLoA 21,29%, MeOH FE5E2 5L EEANA 129
27%°] AAEES Hol 7 7] FE=CIM B Hold oA



72| 2tel Q1A fM|zofl ChSt MiZ=SY ot

229

kel
olN

2 QA aats sk 4 QG
FEHETUAER] HT-10800142] A+M FEE-2 200,
100 pg/mL “E5o1A 20,44%2] SHe- AJEgo] wzke 7
o ¥ksll, MeOH FEE2 TU5EoNA 76,89%9] =2
AEgo] BEE o] W QAL F2] oA ankE W)
T 7 252E Tl vlad S0 B A+M FEE
o] Aglof] AR 4714 AL BT =2 A E T4
A a3} B R o7 Hol Hlwd SAdo] w2 oy
74 el B E0] QA oAIE F4)S AAshs A
O F oJAXI}

o

(a) 120
100 —

Cell vishility (%4)

10 5

- F

200100 50 10 5 1

(b) 120

a ab

=
=
=
[=

Cell vighility (%)

T T
10 5 1 200100 50 10 5 1

c
© F b ab

8
2 |F

(=N

&

Cell vishility (%)
2

1 200100 50 10 5 1

(d) 120

a a a
abeab & 3

Cell visbility (%)

g O s O O
CON 200 100 50 10 5 1 200100 50 10 5 1
Fig. 1. Inhibitory effects of crude extracts from Zostera asiatica on
the growth of human cancer cell lines (a) AGS, (b) HT-29, (¢c) MCF-7,
(d) HT-1080. Data represents the mean values of three replicates.
“*Means with the different letters are significantly different (p <0.05)
by Duncan’s multiple range test.
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Fig. 2. Inhibitory effects of solvent fractions (a) H,O (b) n-BuOH
(c) 85% ag. MeOH and (d) n-hexane from Zostera japonica on the
growth of AGS human gastric adenocarcinoma cells. Data represents
the mean values of three replicates. “"Means with the different
letters are significantly different (p < 0.05) by Duncan’s multiple
range test.
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Fig. 3. Inhibitory effects of solvent fractions (a) H,O (b) n-BuOH
(c) 85% ag. MeOH and (d) n-hexane from Zostera japonica on the
growth of HT-29 human colon cells. Data represents the mean values
of three replicates. “"Means with the different letters are si gnificantly
different (p < 0.05) by Duncan’s multiple range test.
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