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Abstract

Inhibitory effects of cockle extracts on carcinogen—induced cytotoxicity in C3H/10T1/2 cells were studied.
Soup (62 ug/mL), solubility (28 pg/mL) and liposolubility (9 pg/mL) of the cockle inhibited 3—methyl-
cholanthrene (MCA)~induced cytotoxicity in C3H/10T1/2 cells by 53 and 94%, respectively. These results
suggest that the extracts cockle might have anticarcinogen—induced cytotoxicity of C3H/10T1/2 cells.
The effects of cockle extracts on the immune response related to its antitumor activity in vitro and in
vivo were investigated. The cockle extracts showed a direct cytotoxic effect on sarcoma-180 cells, tumor
cells in vitro. Soup (0.49 mg/mL), solubility (0.11 mg/mL) and liposolubility (0.05 mg/mL) of the cockle
markedly decreased the total numbers of sarcoma-180 cells, but not their viability. The phagocytic activity
of peritoneal macrophage of mice was significantly augmented by these extracts of the cockle compared
with that of control in vivo. These extracts also raised the phagocytic index, indicating that the number
of phagocytized microbes per macrophage increased. Thus, cockle extracts might show a antitumor
activity by enhancing the phagocytic cell activities.

Key words: cockle, C3H/10T1/2 cells, cytotoxicity, antitumor effects

MoE aalagel sk sHe) Lol ol wek gF o
chi A7l $vha Azteh SRS AEshe 4
ol ste] A%l wrd el olaho] ghe Tt Bl ook o $APEE ARl AR el el

I, nE B3 Auhake] ek v ¥
S Fhsta ol A=gd e, A
84 Ao FoAe] dFH I slrh

&

A e AAAQ A7g 7H oAl g wASA Xt

sl Axolch A sle} AHeH T ol HeadA A

B
] o]

wr o alobA| 7} At gl R ak 1 ok Z& 2 8] £ 3
/ﬂ_

o Asd eA4 4 BATEY FHE SR H ol S gl el A Eel ALY D) ¥
a8} o) go] o)z Aol FHFBAEFE E bl BT, A2F el el F Sl
oz Tad 4o AL YARAL AAFZF  AFs Bws) AW T AcH18),

B oorEA S shele A7 AdH L ek el o 2 ApolAE 22 vet ol Aol F shelAl A
chelE 5 9 % A TRt 2eld 2050 ® AeE AE) geishd SA udash % Peras
o nga W opje) B EGARe] GlrhE AAAY AT vel vlA e FE 2AFOEA FaE o]
o] #a1ww 9leh, EEENEEEDE B R EE R EE X

T
To whom all correspondence should be addressed



236 R4 - H
29 71z ARE APstaA Pk
NN
AR Z=H|
XHE
Xﬂidﬁﬁ}iow 19999 49 ~ 59 o] -3l ste] Fake]

Py g ¥ e A E Lefste] A ol
23t}

MEZREL Wi &5

A e FAARA F, b 2 AR 25 gol
500 mL2] eEhe- @31, 12417 kg 33 ubEsto
o 3t o}&, o] WEtE FEES 5T F dimethyl sul
foxide(DMSQ)ell o] A& el AH&3FHTHY,10)

Al Xgy =&

AH A7 g FAARA F, b B AR S
goll 500 mLe} ke #Hrfste] 1247 kS 33 Wb
sto] of#sly H4FEES AL g, FFY F di-
methy! sulfoxide(DMSQ)oll 3o A}-8-3193th(9,10).

AMEL =8N &S

AAAZ2EE L od 3 g AR R A Bl 25
goll 300 mLo] wjet e @ 1644 A=A F 287t
WAk ohg, T0~80°CE) FE 2ol A 908 B U
Al A of ghstgint. o] fieh& $&5-% 55§ F dimethyl
sulfoxide(DMSQ)oll 5of Apg-afgivh

el Hef
Working solution(CTC : 10% SDS : 0.8 N NaOH : D.
W=l:1:1: Dol 482 P23 Egste] A& 108w
2] & ¥ phenol reagent'd 3. Al-2-of| 4] 304 ubAsigl 2
o, 0] 78 Spectrophotometer 750 nmell4 O.D.3Eo.2
A Vel

C3H/10T1/2 M2 E o|&st invitro

ArE Aj2t

Dulbecco’s Modified Eagle Medium(DMEM), fetal
bovine serum(FBS), 0.5% trypsin-EDTA 23 100
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Cytotoxicity=

Number of surviving colonies on treated dishes
Number of surviving colonies on control dishes
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Table 1. Cytotoxicity of C3H/10T1/2 cells treated with 3-
methylcholanthrene (MCA, 10 pg/mL) and MCA
mixed with different levels of methanol extract
of cockle soup

Celi Survival
Treatment .
colony _fraction”
Control (MCA) 50.7+3.1 1.00
MCA + Soup (12 pg/mL) 63.0+27 1.24(24%)

MCA + Soup (31 pg/mL)
MCA +Soup (62 ug/mL.)

72.0%50
98.3+3.5

1.42(42%)
1.94(94%)

T .
Survival fraction =
Number of surviving colonies on treated dishes
Number of surviving colonies on control dishes
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Table 2. Cytotoxicity of C3H/10T1/2 cells treated with 3~
methylcholanthrene (MCA, 10 pg/mlL) and MCA
mixed with different levels of hexane-methanol
extract of cockle

Cell Survival
Treatment oy
colony fraction
Control (MCA) 50.7+3.1 1.00
MCA +Solubility (6 ng/mL) 74.0%36 1.46(46%)
MCA +Solubility (14 pg/mL) 77.3%3.1 1.52(52%)
MCA + Solubility (28 ng/mL) 903%15 1.78(78%)

VSurvival fraction =
Number of surviving colonies on treated dishes
Number of surviving colonies on control dishes

Table 3. Cytotoxicity of C3H/10T1/2 cells treated with 3—
methylcholanthrene (MCA, 10 pg/mL) and MCA
mixed with different levels of hexane extract of

cockle
Treatment Cell Surﬁva}l)
colony fraction
Control {(MCA) 30731  1.00
MCA + Liposolubility (2 ug/mL) 703+25  1.3%39%)
MCA +Liposolubility (5 pg/mL) 76.7£21  151(51%)
MCA +Liposolubility (9 ug/ml) 77.7+t21  1.53(53%)

Do ;i
‘Survival fraction =

“Number of surviving colonies on treated dishes
Number of surviving colonies on control dishes
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‘Table 4. Cytotoxicity of sarcoma-180 cells in culture me~
dium containing the methanol extract of cockle

soup »

Dose Total ce}l number Viability of the
(mg/mL) (x10°/mL)" cells (%)Y
Control 1.35F0.09 98.8+2.1
Soup (mg)

0.12 0.8510.05 98.01+3.4

0.25 0.750.08 974145

0.49 062*0.10 a76+4.1

Y1 x 10%/mL sarcoma 180 cells were cultivated in 20% fetal
bovine serum (FBS) containing minimal essential medium
(MEM) in the presence of various concentration of the
above sample for 24 hr.

PViable cells were counted by’ trypan blue dye exclusion
method.

Viability = viable cells/(dead + viable cells)

Table 5. Cytotoxicity of sarcoma—180 cells in culture me-
dium containing the methanol extract of cockle

Viability of

11
Dose (mg/mL) Total cell number

(< 10%/mL)" the cells (%)%
Control 1.2010.15 984+28
Solubility (mg)
0.03 0.90*0.15 984+ 28
0.06 0.77+0.03 978+38
0.11 052003 87650

V1% 10%mL sarcoma 180 cells were cultivated in 20% fetal
bovine serum (FBS) containing minimal essential medium
(MEM) in the presence of various concentration of the
above sample for 24 hr.

?Viable cells were counted by trypan blue dye exclusion
method.

Viability = viable cells/(dead+ viable cells)

Table 6. Cytotoxicity of sarcoma~180 cells in culture me-
dium containing the hexane extract of cockle

Viability of

Dose (mg/mD) Total cell number

(X 10°/ml)" the cells (%)
Control 1.22+0.03 973%24
Liposolubility (mg)
0.01 1.18+0.06 0987+23
0.03 0.93+0.06 98.1£3.2
0.05 0.93+0.03 98.2%3.1

Y1 x 10°/ml sarcoma 180 cells were cultivated in 20% fetal
bovine serum (FBS) containing minimal essential medium
(MEM) in the presence of various concentration of the
above sample for 24 hr.

Pviable cells were counted by trypan blue dye exclusion
method.

Viability = viable cells/(dead+ viable cells)
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(A)

B)

Fig. 1. Photomicrographs of cytotoxicity of sarcoma-180
cells in culture medium containing the methanol
extract of cockle soup (Xx400).

A: Control. B: Sample treated.
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Table 7. Effects of cockle extracts on the phagocytic ac-
tivity and its index in the peritoneal phagocytic
ceils of Balb/c mice

Phagocytosis

Cockle extracts Phagocytic index”

(o)
Control 53%0.29 1.39+0.03
Soup 167153 1.93%0.10
Solubility 125%2.29 1.48+0.03
Liposolubility 17.0%1.32 1.61 +0.08

YPeritoneal phagocytes (2% 10” cell/mL) from normal mice
were exposed with soup (61.2 pg/mL), solubility (13.8 ug/
mlL), liposolubility (6.2 pg/mbL) and control (PBS) 1 time each.

PPhagocytic activities were calculated with C. albicans (4%
10° cell/mL) to be phagocytized in 200 phagocytes.
Index = C. albicans count / phagocytized count.

%

Fig. 2. Photomicrographs of phagocytic activity of mouse
peritoneal macrophages stimulated with methanol
extract of cockle soup (X400).
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