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ABSTRACT

Thrombosis is deeply involved in life style-related diseases and prevention of these
diseases by diet is very important. However, suitable animal models to demonstrate
epidemiological results by experiments have been poorly established. The aim of the
present study was to establish the animal model, which can evaluate the effect of diet
on thrombogenicity, and to demonstrate antithrombotic effect of isoflavone aglycone
using the animal model. Congenital atherogenic mice, apolipoprotein E and LDL
receptor double knockout mice (apoE~~ and LDLR™), were used. Helium-neon laser-
induced carotid artery thrombosis method and the cross section method of carotid
artery were used to evaluate thrombotic tendency and atherogenicity, respectively.
Diet models were prepared on the basis of Western and Japanese diets in 1970s and
AIN93G. These were given to mice for 4 or 8 weeks. Western diet feeding with high
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fat (40% in energy) resulted in significant enhancement of thrombotic tendency and

atherogenicity.

Isoflavone aglycone supplemented in Western diet suppressed

enhanced thrombotic tendency. Soy Protein Research, Japan 4, 107-116, 2001,
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Table 1. Ingredients of two diet models prepared on the basis of
Japanese and Western diets in 1970s and AIN93G

Ingredient Japanese diet Western diet
g kcal g kcal
Casein 20 80 23.2 92.8
Cystine 0.3 1.2 0.3 1.2
Corn starch 52.9 211.8 36.2 145.0
Sucrose 10 40 9.95 39.8
Soy oil 7 63 3 27
Butter 0 0 7.5 67.5
Beef tallow 0 0 10 90
Cellulose 5 0 5 0
Mineral mixture 35 0 3.5 0
Vitamin mixture 1 4 1 4
Choline bitartrate 0.25 0 0.25 0
tert-Butylhydroquinone 0.0014 0 0.0041 0
Cholesterol 0 0 0.05 0
Total grams and kcal 100 400.0 100 467.3
Macronutrient content %Xkcal %kcal
Protein 20 20
Carbohydrate 64 40
Lipid 16 40
Table 2. Ingredients supplemented by isoflavone aglycone
Ingredient Control 1IF1 1IF2 IF3
(VE poor Western diet) (3.5 mg/kg diet) (35 mg/kg diet) (350 mg/kg diet)
Casein 23.2 23.2 23.2 23.2
Cystine 0.3 0.3 0.3 0.3
Corn starch 36.2 36.2 36.2 36.2
Sucrose 9.95 9.95 9.95 9.95
Soy oil (vitamin E free) 3 3 3 3
Butter 7.5 7.5 7.5 7.5
Beef tallow 10 10 10 10
Cellulose 5 5 5 5
Mineral mixture 3.5 3.5 3.5 3.5
Vitamin mixture (Vitamin E free) 1 1 1 1
Choline bitartrate 0.25 0.25 0.25 0.25
tert-Butylhydroquinone 0.0041 0.0041 0.0041 0.0041
Cholesterol 0.05 0.05 0.05 0.05
Soy Act 0 0.00035 0.0035 0.035
Total grams 100 100 100 100
M) #aria—-ne L (UTF, VEFERNERE), Bz

Z N i235 (IF1), 35 (IF2), 350 (IF3) mg/kg diet
® Soy Act N L7 FEEBRA L FE L 7= (Table 2). %
BSoyact i, T¥ /—IVIZEE L THHKREMHIZHE
U7z BREAEHIEDE LA s LV EELC L, 3
FERTEL 72, SO 6 ABOTHEER, 8:AH
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Fig. 1. He-Ne laser-induced mouse carotid artery thrombosis system.
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Fig. 2A. A thrombus delineated by computer.

Fig. 2B. Three dimensional feature of a thrombus.
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Fig. 3. Change in thrombus size over time.
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Fig. 4. An index of thrombogenicity.
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Fig. 5. Assessment of atherogenicity by intimal thickness, measured according to the cross section method.
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Fig. 6. Effect of Japanese and Western diets on
thrombogenicity assessed by the mouse
carotid artery thrombosis method in apoE~" -
LDLR""double knockout mouse.
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Fig. 7. Effect of Japanese and Western diets on atherogenicity assessed by the cross section method in

apoE”" - LDLR "double knockout mouse.
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Fig. 8. Effect of isoflavone aglycone on thrombogen-
icity induced by Western diet, assessed by
the mouse carotid artery thrombosis method
in apoE”" + LDLR"double knockout mouse.
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