J. Korean Soc. Food Sci. Nutr.
27(2), 350~358(1998)

NEREEDC LS

s SMSE 59 QEMIE 541 08
A e AR SAEC 20|/ HEiHo| ¥ AT

233 - T2 - ABN - MY

Antimutagenic and Anticancer Effects of Glycoprotein and Chondroitin
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Abstract

The antimutagenic and anticancer activities of glycoprotein(GP) and chondroitin sulfate(CS) from
sea cucumbers were studied using Ames mutagenicity test and human cancer cells culture test. The
GP’s inhibitory effect toward aflatoxin B:(AFB:) and 3, 2’ —~dimethyl-4-amino-biphenyl(DMAB) increased
with the higher added concentrations up to 5% level(w/w) regardless fractionation methods. The GP
from sea cucumbers through DEAE-cellulose column chromatography showed an inhibitory effect
ranged from 84 to 98%, and the maximum antimutagenicities resulted in red sea cucumber with 98%
(AFB:) and 95%(DMAB). But 5% level of CS from various sea cucumbers had an inhibitory effect
toward those both indirect mutagens ranged from 79% to 85%. However, in case of direct mutagens(N—
methyl-N'—nitro-N-nitrosoguanidine, MNNG and 4-nitroquinoline—-1-oxide, 4-NQQO), the GP’s
inhibitory effect was 55~78% and the CS had a low inhibitory effect(58~70%) at the added level
of 5%. The GP from sea cucumbers exhibited the strong inhibitory effects with 89~95% and 82 ~92%
on the growth of HT-29 human carcinoma cells and AZ-521 human gastric cancer cells(at 5% level).
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FA Bl o)) 0 2 = aflatoxinBi1(AFBy), 3, 2'-di-
methyl-4-amino-biphenyl(DMAB)-2 Sigma Chemical
Co.(USA)ol A 31314 spectrophotometric dimeth—
ylsulfoxide(DMSO, Aldrich Chemical Co., USA)ell =
o 4] Aol ALgstedch A Fd o] 22 = N-me-
thyl-N’-nitro-N-nitrosoguanidine(MNNG), 4-nitro-
quinoline-1-oxide(4-NQO)E AH&-35 &, |52
Aldrich Chemical Co.(USA)lA +4]8te] MNNGE
Z2 20| 4-NQOE 95% ethanolol] o34 Aol A}
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Ames®] B (38)ell we} FEA el E & F =
H A FEE Salmonella typhimurium TA10022
4] g Aol histidine 874 4%, Rfa 5434, UV
744 A¥ % R factor A 59 IS #AA
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A Zr]eke 98 Dulbecco’s modified eagle’s med-
ium(DMEM), fetal calf serum(FCS), fetal bovine ser-
um(FBS), 0.05% trypsin/0.02% EDTA, 81 100
units/ml penicillin-streptomycing GIBCOAHUSA)Z
BE] 9l ste] Al-g-5bed 3, Al ol 9F-2 CO:2 incubator
& Abgstch Ag el A8 A EE AR iAket
A Z41 HT-29(human colon carcinoma cell)= 3224 o
st o] Fpef sl AspataAl ol A, Ale] 1Al ES] AZ-
521(human gastric cancer cell)<= Japanese cancer
research resources bank(JCRB)-cell bank(d ¥, 57)
ERE] Boputo} ulokataia AHE-sl et HT-29(42, 43)
9} AZ-521 LA EE 100units/ml®] penicillin strep-
tomycin3} 10%9] fetal calf serum(FCS : Gibco Lab.,
USA)e} 4% Dulbecco’s modified eagle’s medium
(DMEM : Gibco Lab., USA)& AH4-3te] 37°C, 5% CO2
incubatorell 4] weFalelch wiek 4l AlEE dFde
39 refeeding3} 3 ¥ 59 ¥ phosphate buffered saline
(PBS)ell 0.05% trypsin/0.02% EDTAE =19l Lo o
2 135 A zE dojz dFduic} Al ket
A A8 ol A3kl th ohA 5 24 well plateo)] wellZ
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0.05% trypsin/0.02% EDTAZ A2 #e|ste] 7 A E
4E hemocytometer2 ZA dte] 273 Bl
QA E AAeA E2E HEsFHcH44,45).
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Table 1. Effect of g]ycoprotems ) from sea cucumbers on
the mutagenicity induced by aflatoxin B1 (AFB:)
in Salmonella typhimurium TA100?

Concentration Revertant/ Inhibition

Treatment (%) plate rate(%)
Control(AFB:) 950£18
Spontaneous 117204
AFB; +DG1 1 750£17 24

2 40013 66
5 242104 85
AFB,;+DG2* 1 82512 18
2 523+17 53
5 134103 98
AFB,; +DG3** 1 867£17 18
2 55108 55
5 211+02 9%
AFB,+S5G1 1 733£15 26
2 425%12 63
5 225%02 37
AFB;+SG2* 1 782114 23
2 419%11 65
5 221107 88
AFB, +S8G3** 1 850113 20
2 577+11 52
5 287103 86

UDGI: Glycoproteins from blue sea cucumber fractionated
by DEAE-cellulose column chromatography
DG2: Glycoproteins from red sea cucumber fractionated
by DEAE-cellulose column chromatography
DG3: Glycoproteins from black sea cucumber fractionated
by DEAE-cellulose column chromatography
SG1: Glycoproteins from blue sea cucumber fractionated
by Sephadex G-50 gel filtration
SG2: Glycoproteins from red sea cucumber fractionated
by Sephadex G-50 gel filtration
SG3: Glycoproteins from black sea cucumber fractionated
by Sephadex G-50 gel filtration
The values are 3 replicates=S.D.
*980£15, 117+11 **1020%31, 168119
The first values are revertants/plate from the control of
AFB; and the seconds are spontaneous revertants/plate,
respectively.
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Table 2. Effect of glycoproteins” from sea cucumbers
on the mutagenicity induced by 3,2’ ~dimethyl-
4- axmno—blphenyl(DMAB) in Salmonella typ-
himurium TA100”

Concentration Revertant/ Inhibition

Treatment (%) plate rate(%)
Control(DMAB) 950+18
Spontaneous 117+04
DMAB +DG1 1 ot 24

2 484+05 56
5 217+09 83
DMAB +DG2* 1 756+ 12 %
2 53120 52
5 16003 9%
2 475+03 64
5 245+02 91
DMAB+SG1 1 71722 28
2 37511 69
5 250+ 18 84
DMAB+SG2* 1 8717 20
2 497+09 56
5 229+ 11 87
DMAB+SG3** 1 86711 18
9 56017 54
5 23603 92

YSame as Table 1.

PThe values are 3 replicates = S.D.

*080*15, 117+11 **1020£31, 168+19
The first values are revertants/plate from the control of
DMAB and the seconds are spontaneous revertants/plate,
respectively.

Table 3. Influence of chondroitin sulfate from sea cu-
cumbers on the mutagenicity induced by AFB,,
DMAB as indirect mutagens in. Salmonella
typhimurium TA100"

Concentration Revertant/ Inhibition

Treatment

(%) plate rate(%)
Control 1012+31
Spontaneous 123£17
Blue+AFB; 1 66515 39
5 31004 79
DMAB 1 630*03 43
5 31002 79
Red+ AFB; 1 629+12 43
5 274+03 83
DMAB 1 55011 52
5 283+09 32
Black+AFB, 1 576+12 49
5 256+11 85
DMAB 1 568108 50
5 274+17 83

DThe values are 3 replicates = S.D.
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Table 4. Influence of glycoproteins” from sea cucumbers
on the mutagenicity induced by N-methyl-N’-
rutro—N—mtrosoguamdme(MNNG) in Salmo-
nella typhimurium TA100?

Concentration Revertant/ Inhibition

Treatment (%) plate rate(%)
Control(MNNG) 950+ 18
Spontaneous 117104
MNNG +DG1 1 758+ 15 23

2 567+21 46
5 350*11 72
MNNG +DG2* 1 825+14 18
2 618*+17 42
5 445+11 62
MNNG+DG3** 1 875£31 17
2 688+ 17 39
5 381%=11 75
MNNG+SG1 1 867+15 10
2 617117 40
5 434=07 62
MNNG+SG2* 1 937+16 05
2 574*13 47
5 359+11 72
MNNG+SG3** 1 901+11 14
2 730+13 34
5 449+11 67

YSame as Table 1.
PThe values are 3 replicates £S.D.
*080+15, 117111 **1020+31, 16819
The first values are revertants/plate from the control of
MNNG and the seconds are spontaneous revertants/plate,
respectively.



354 249 - 55

8] 4ol 4} DEAE-cellulose ion exchange chromatog-
raphy ® F£3 Fd g Ho] 5% sl F24 4t
o] 72%, ¥4 #4ilo] 62%, FAle| 75% & viEly}T),
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AE-cellulose ion exchange chromatography 2 %%
g 7 S-Hoh 2 aEadie] &nbE vehligith 4-NQO
ol T3t 350 E = Table 501412} Zto] DEAE-
cellulose ion exchange chromatography 2 $%3% 2
A #4te] 5% FE A T8%E MR Az, FEA
AT B4 3ate] 68%9) 69% 2 u) 5384l o, Se-
phadex G-50 gel filtration®l] 2} & 23 Fdwa e
ZALA s4te] 5% sl A 68% = 1A o FE
A atat £ s)4be] Zh2 55%9) 68% 2 2+ B
Wolel s A Bl &7} Fte}. Table 6 311
Aol 323 FAE =20l APEdyeld
MNNG$} 4-NQO¢|| w3t g e)7} &= %i—crﬂ
5% XA FE4 s)ito] 70%9} 66%, H-24 4t
o] 58%2} 60%, -4 8] 4ke] 69%2} 70%2] FEAW
Table 5. Effect of glycoproteinsl) from sea cucumbers
on the mutagenicity induced by 4-nitroquin-

oline- 1-0x1de(4 NQO) in Salmonella typhi-
murium TA100°

Concentration Revertant/ Inhibition

Treatment (%) plate rate(%)
Control(4-NQO) 950+ 18
Spontaneous 11704
4-NQO+DG1 1 825+10 15

2 583t17 44
5 3/+11 68
4-NQO+DG2* 1 894+14 10
2 687+13 34
5 385+07 69
4-NQO+DG3** 1 807116 25
2 705+13 37
5 355104 78
4-NQO+SG1 1 892+18 07
2 692+13 31
5 492+05 55
4-NQO+S5G2* 1 902£13 09
2 600£17 44
5 420+13 65
4-NQO+SG3** 1 867+17 18
2 722+18 35
5 441106 68

DSame as Table 1.

“The values are 3 replicates+S.D.

*980£15, 117+11 **1020+31, 168+19
The first values are revertants/plate from the control of
4-NQO and the seconds are spontaneous revertants/plate,
respectively.
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Table 6. Effect of chondroitin sulfate from sea cucum-
bers on the mutagenicity induced by MNNG
and 4-NQO as direct mutagens in Salmonella
typhimurium TA100"

Concentration Revertant/ Inhibition

Treatment

(%) plate rate(%)
Control 1012£31
Spontaneous 123405
Blue + MNNG 1 630+18 43
5 390+17 70
4-NQO 1 648120 41
5 425+13 66
Red + MNNG 1 71012 A
5 496+17 58
4-NQO 1 73618 31
5 479103 60
Black + MNNG 1 68318 37
5 39912 69
4-NQO 1 710+25 34
5 390+17 70

"The values are 3 replicates = S.D.
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Fig. 1. The inhibitory effect of various concentrations of
glycoproteins ) from sea cucumbers on the growth
of HT-29 human colon carcinoma cells after 6
days of incubation at 37°C.
‘Same as Table 1.
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Fig. 2. The inhibitory effect of various concentrations
of glycoproteins™ from sea cucumbers on the
growth of AZ-521 human gastric cancer cells
)after 6 days of incubation at 37°C.

Same as Table 1.
1%, B 2%, & 5%

G 54 ol 4 355

ste] GAE AAA N AHE 7 23} Fig. 29 22
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