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ABSTRACT

A number of epidemiological studies has indicated lifestyles including dietary habits are closely related to the development of
certain forms of cancer. These findings have led several investigators to idendfy the ways in which these factors modulate the risk of
cancer. Seaweeds are rich sources of non-digestible polysaccharides which possibly possess physiological funcHons. fn virre studies
showed several components in seaweeds inthibit tumor cell growth and mutagenicity of known food muragens. On the other hand,
non-digestible polysaccharides of different food sources negatively affect mineral notrition by decreasing mineral abserption. The
objectives of this study was to investigate the effect of major seaweed intake on azoxymethane(AOM) - induced DNA damage, 2
known cancer injtiation step, and on apparent absorption of calcium and iron. To accomplish these objectives, twenty five ICR mice
were divided into five groups and fed one of the following diets for 10 days: control diet, diet containing 10% water-soluble fraction
of seamustard or seatangle, diet containing 10% water-insoluble fraction of seamustard or seatangle. AOM was injected 6 hours
before sacrifice and N-methylated guanives from the colonic DNA were quantified using a gas chromatography - rmass
spectroscopy. Fecal samples were collected on days 4 and 8. Calcium and iron contents of the diets and feces were analyzed using an
atomic absorption spectrophotometry to determine the apparent absorption of these minerals. Resulrs are as follows. AOM-induced
guanine methylation of colon was decreased in animals fed diets containing water-soluble fractions of seamustard or seatangle
compared to those in animals fed control diet, although only the seatnagle fed group showed statistically significant effect. Apparent
calcium absorption was significantly reduced in animals fed diets containing water-insoluble fractions of scaweeds. Iron absorption
was significantly decreased, and negatively balanced in animals fed diets containing water-insoluble fractions of both seaweeds, and
water-soluble fraction of seatangle. In conclusion, seamustard and seatangle intakes may effectively prevent colon tumorigenesis by
reducing a carcinogen-induced DNA damages, and mare mechanistic studies on possible role of these seaweeds on carcinogenesis
are required. Also, adverse effects of seaweed diets containing a large amount of polysaccharides on mineral nutrinon should be

carefully monitored. (Korean J Nufrition 33(7) . 717~ 724, 2000)
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Table 1. Composition of the experimental digt (g/100g)
Group Seamustard Seamustard Seatangle Seatangle
Ingredients Confrol 5" s 5 18"
Casein 200 17.5 19 4 18.7 19.3
Comn starch 40.0 327 30.8 316 30.7
Sucrose 275 275 275 275 275
Comn all 7.3 7.3 7.3 72 7.5
o-cellulose 5.0 50 5.0 5.0 5.0
Vitamin mixture® 1.0 10 1.0 1.0 1.0
Mineral mixture® 3.5 35 3.5 35 3.5
Choline chloride a2 0.2 0.2 02 0.2
DE-Methionine 03 0.3 0.3 0.3 0.3
Seaweeds powder 0.0 10.0 10.0 10.0 10.0
Total calories(kcal) 417.5 416.5 416.5 416.0 417.5

1) Water soluble fraction of seamustard
3) Water soluble [raction of seatangle
5) Vitamin mixiure(mg/100g)

2) Water-insoluble fraction of seamustated
4) Water-insoluble fraction of seatangle

Vitamin D, 0.582, o-tocopherol-acetate 1200,0, Retinol-acetate 93.2, Vitamin K; 6.0, Thiamin-HC| 59.0, Vitamine B, 0 2, Vilamin C 588.0,
Pyridoxine-HCI| 29.0, D-hiotin 1.0, Folic acid 2.0, Inositol 1176.0, Ca-pantothenate 235.0, Riboflavin 59 0, Nicolinic acid 294.0, Sucrase

96257.017

6) Mineral mixture(g/100g)

CaCO, 2929, CaHPO; 2H10 0.43, KH:PO\ 3431,
MnSO, - H,Q 0 121,(NH WMoy - 4H:0 0.0025, Na,SeO;

NaCl 25,06, MgSQ, -
5H,0 0.0015, ZnCl; 0.02, KI 0.005

2H.C 9,98, FelCH-O:) - 6H.0 0623, Cu50, - 3H.O 01506,
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Table 2. Food nteke, body weight gain and fecal weight of animals
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Group Food intake(g/day) Weight gain(g)” Fecal weight{g/d)”
Contral 11.85 + 2.67™ 3.02 + 110" 1.40 = 075"
Seamustard-5 1013 £ 0.55° 212 + 0.6 1.56 = 0.90°
Seamustard-15 10,79 + 1.44° 4.21 = 0.49° 344 £ 139
Seatangle-5 10.12 + 0.66° 308 + 1.71% 1.99 + 102"
Seatangle-IS 1017 + 0.67° 2,54 + 0.35" 362 £ 1.20°

1} Data are means + SE.M.

2} Means with different letters within a column are significantly different from each other at p < 0.05 as determined by Duncan's multiple

range test
3) Weight gain during a 10-day experimental period
4} 24hr fecal samples were collected on the 4th and the 8th day
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Table 3. Effiect of fractionated seamustard and seatangle intakes on
colon DNA methylation

Group N’-methylguanine/DNA(nmal/mg)
Contro! 2.44 £ 1 .30
Seamustard-5 131+ 147
Seamustard-I5 2.02 + 1 35™
Seatangle-S 0.98 £ 032
Seatangle-15 311+ 136

1) Data are means + SE

2) Means with different letters are significantly different from each
other at p < D.05 as determined by Fisher's least significant diff-
erence test
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Table 4. Effect of fractionated seamustard and seatangle intakes an apparent calcium absorption

Group Dietary Ca intake(mg/day) Fecal Ca excretion(mg/day)” Apparent absorption(%)
Control 58.25 + 318" 15.77 + 2.68° 7282 £ 577
Seamustard-5 59.50 + 7.96° 17.33 + 409" 69.91 = 10.82°
Seamustard-IS 72.38 & 473" 3544 & 3162° 51.03 £ 459
Seatangle-S 63.60 £ 418 22.46 = 0.93° 6454 + 3,647
Seatangle-IS 8711 + 19.63° 3804 + 231° 53.62 = 11.76°

1) Data are means + S.E.M.

2) Means with different letters within a column are significantly differenl from each other at p < 0.05 as determined by Duncan's multiple

range test

3) 24hr fecal samples are collected on the 4th day and the 8th day, and averaged for one day

Tahle 5. Effect of fractionated seamustard and seatangle intakes on apparent ron absorption

Dietary Fe intake(mg/day)

Fecal Fe excretion(mg/day)” Apparent absorphon(%)

Contral 0.24 £ 0.0T™
Seamustard-5 0.25 + 0.03™
Seamustard-IS 0.28 &+ 0.02°
Seatangle-S 0.19 + 0.01"
Seatangle-15 0.30 + 0.07°

016 + QLOF 32.49 = 16.09"
0.16 + 0.04° 33.75 £+ 2297
0.43 = 0.06" - 4974 + 2043°
0.20 = 0.02° - 822 + 1954
0.41 = 0.01° -38.77 & 31.76°

1) Data are means + S.EM.

2) Means with different letters within a column are significantly different from each other at p < 0.05 as determined by Duncan's multiple

range test

1) 24hr fecal samples are collected on the 4th day and the 8th day, and averaged for one day
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