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ABSTRACT : Anticarcinogenic activity of astaxanthin-containing egg yolks (designate AEY) was investigated
for 7,12-dimethylbenz[a]anthracene (DMBA)-induced two stage mouse epidermal carcinogenesis. Female ICR
mouse (6-7 weeks of age) were house in a humidity-and-temperature-controlied facility and subjected to feed
and water ad libitum. AEY (10 mg/0.2 mi acetone) was painted on the back of mice 7 days, 3 days and 5 min
before DMBA treatment (50 nmole/0.2 ml acetone). One week later after DMBA treatment, 6 pug tetra-
decanoyl 12-phorbol 13-O-acetate (TPA) dissolved in 0.2 ml acetone was applied on the mouse twice weekly
over a period of 22 weeks. No sample was given to control mice. Control egg yolk (CEY) and astaxanthin-
containing oil (designate AQ) from Phaffia rhodozyma were used as positive controls. Mouse treated with
AEY exhibited 10 tumors per mouse whereas control mouse exhibited 15 tumors per mouse, the fact that 33%
reduction of tumor per mouse by AEY treatment. Tumor incidence was also reduced to 15% by AEY treat-
ment when compared to that of control group. Such effects were also seen in CEY and AO treatment groups,
but leaser extent. AO gave reduction of food intake and body weights relative to those of AEY and CEY,
indicating toxicity of AO. These results suggest that AEY exhibits anticarcinogenic activity for DMBA-in-
duced mouse epidermal carcinogenesis.
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Fig. 1. Chemical structure of astaxanthin.
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Fig. 2. Typical mouse skin papillomas induced by DMBA.
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Table 1. Reduction of tumor incidence of DMBA-induced
mouse skin carcinogenesis by AEY

Treatment® Mice in effective Incidence(%)*
Control 18 100
CEY 20 100
AEY 20 86
AO 20 95

"Female ICR mouse (6~7 weeks of age) was used in Control,
CEY (control egg yolks), AEY (astaxanthin-containing egg
yolks) and AO (astaxanthin-containing oil). Mouse in con-
trol treatment group was received 50 nmole DMBA and 264
ug TPA only.

“Incidence represented as the precentage of tumor-bearing
mice to mice in effective in treatment group and was cal-
culated from the data 22 weeks post DMBA treatment.
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Table 2. Food intake and body weight of the mice treated
with AEY

Treatment" Food intake” Body weight”
(Kcal/week/mouse) (g/mouse)
Control 89.1+3.0° 30.5+£22
CEY 90.9+3.5 355+3.0
AEY 95.0+4.7 344129
AO 85.2+34 26.7£1.2°

YFemale ICR mouse (6~7 weeks of age) was used in Control,
CEY (control egg yolks), AEY (astaxanthin-containing egg
yolks) and AO (astaxanthin-containing oil). Mouse in con-
trol treatment group was received 50 nmole DMBA and 264
png TPA only. Mouse of other treatment group was given 30
mg sample, 50 nmole DMBA and 264 ng TPA.

»Mean food intake over a period of 22 weeks.

Mean boy weight over a period of 22 weeks.

“Mean & SEM

“significantly different from the other values at P<0.05
(Tuckey's w test) for food intake and body weight.
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Fig. 3. Effect of AEY on the cumulative numbers of mouse
skin tumor induced by DMBA. Mouse was painted either 30
mg AEY, CEY, or AO plus 50 nmole DMBA puls 264 ug
TPA. Mouse of the control group was given only DMBA
plus TPA.
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