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Table 1. Composition of diet

Group HC HW NC NW
Casein (g) 260.0 0.0 265.0 0.0
Whey protein isolate (g) 0.0 244.0 0.0 249.0
Corn starch (g) 160.0 160.0 160.0 160.0
Sucrose (g) 88.2 103.2 108.0 122.7
Cellulose (g) 65.0 65.0 65.0 65.0
Soybean oil (g) 40.0 40.0 40.0 40.0
Lard (g) 300.0 300.0 300.0 300.0
CaCO;s (g) 24.8 24.5 0.0 0.0
Potassium phosphate (monobasic) (g) 10.5 18.3 10.5 18.3
Potassium citrate, 1H,O (g) 6.5 0.0 6.5 0.0
Mineral *' (g) 35.0 35.0 35.0 35.0
Vitamine ** (g) 10.0 10.0 10.0 10.0
Total (g) 1000.0 1000.0 1000.0 1000.0
Energy (KJ/g dry weight) 21.2 21.4 21.6 21.8
Protein (% energy) 18.0% 18.0% 18.0% 18.0%
Carbhydrate (% energy) 21.0% 22.0% 22.2% 23.1%
Fat (% energy) 61.0% 60.0% 59.8% 58.9%
Ca (%) 1.50% 1.50% 0.51% 0.51%
P (%) 0.59% 0.59% 0.59% 0.59%
K (%) 0.90% 0.90% 0.90% 0.90%
Casein Whey protein isolate Corn starch

protein 87.5% 94.30%

lactose <0.1% 0.10%

fat 1.0% 0.30%

water 9.7% 3.80%

mineral 1.8% 1.50%

Na <5mg/100 g 489 mg/ 100 g

K 1.8 mg/ 100 g 57mg/ 100 g 6.5mg/ 100 g

Cl 28mg/ 100 g

Ca 30.2mg/ 100 g 66 mg/ 100 g 23mg/100 g

P 730mg/ 100 g 44mg/100 g 15.7mg/ 100 g
*'Mineral AIN-93G mineral mixture. The diets contain fllowing(mg/kg diet): Ca: 5000,

P: 1561, K: 3600, S: 300, Na: 1019, CL 1571, Mg: 507, Fe: 35, Zn: 30, Mn:10,

Cu: 6,1: 0.2, Mo: 0.15, Se: 0.15, Si: 5, Cr: 1.0, F: 1.0, Ni: 0.5, B: 0.5, Li: 0.1,

V:0.1.
“Vitamin

AIN-93G vitamin mixture. The diets contain following (mg/kg diet): vitamin
A (all-trans-retinyl palmitate): 40001U, vitamin D3 (cholecalciferol): 10001U,
vitamin E (all-rac-a-tocopheryl acetate): 7511U, vitamin K1 (phylloquinone):
0.75, thiamine-HCL: 6.36, riboflavin: 6.0, pyridoxin-HCL: 7.29, nicotinic acid:
3.0, Ca-pantothenate: 16.31, folic acid: 2.0, vitamin B12 (cyanocobalamin):

0.025, biotin: 0.2.
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Table 2. Effects of WPI and Ca on Body and Liver Weights, Food Intake, Serum lipids, Serum Glucose in C57BL/6J Mice

Group
HC HW NC NW

Body weight gain (g / 70 days) 39+1.1a 3713 a 26+1.1a 3.0+1.1a
Food intake (day 0-70, g) 172.7+7.1a 172.8+5.8a 172.5+10.2 a 177.6 £10.1 a
Liver weight (g / 100 g body weight) 3.90+0.16 a 423+023a 428+0.16a 431+024a
Total Cholesterol (mg / dl) [A] 123.0+7.5a 110.2+89a 100.8+£9.9 a 1102+ 7.6a
HDL Cholesterol (mg / dl) [B] 72.1+8.1a 67.8+7.8a 56.6+8.6a 66.1+62a
LDL+VLDL Cholesterol (mg / dl) 509+2.7a 424+240b 442+42a 44.1+33a
Atherogenic index [ (A -B) /B ] 0.81+0.14a 0.70+£0.09 a 091+0.14a 0.70+£0.07 a
Serum Triglyceride (mg / dl) 65.7+£3.5a 51.3+£42b 60.5+8.1a 56.1£3.0a
Serum Glucose (mg / dl) 119.5+11.7a 1299+ 14.5a 102.6+9.3a 1225+7.6a

1. Initial body weight was 22-27 g.

2. A feeding period was for 70 days and a fasting period was for last 18 hours.

3. The data are shown by Means = SEM of 8 mice.

4. Within a row, means with different letters are significantly different (P<0.05) by Duncan's multiple range test.

Table 3. Effects of WPI and Ca on Liver lipids in C57BL/6J Mice

Group
HC HW NC NW
Total lipid (mg/g Liver) 97.1+13.5a 94.2+11.7 a 71.5+£8.5a 79.2+11.3 a
Triglyceride (mg/g Liver) 44.5+8.2 a 45.5+6.2 a 32.946.2 a 37.4£79a
Phospholipid (mg/g Liver) 46.4£5.6 a 42.0+7.8 a 33.742.8 a 36.6£5.6 a
Total cholesterol (mg/g Liver) 6.2+0.7 a 6.7t1.0 a 4.9+0.7 a 5.2+0.8 a

1. Initial body weight was 22-27 g.

2. A feeding period was for 70 days and a fasting period was for last 18 hours.

3. The data are shown by Means + SEM of 8 mice.

4. Within a row, means with different letters are significantly different (P<0.05) by Duncan's multiple range test.

Table 4. Effects of WPI and Ca on White Adipose Tissue (WAT) Weights in C57BL/6J Mice

Group
HC HW NC NW
Epididymal WAT (g / 100 g body weight) 271+£0.56a 249+053a 1.75+0.38a 2.08+045a
Mesenteric WAT (g / 100 g body weight) 0.61 £0.18a 0.60+0.16a 048+0.13a 041+0.12a
Retroperitoneal WAT (g / 100 g body weight) 1.55+0.24a 1.32+023a 098+0.22a 1.10+0.15a
Perirenal WAT (g/ 100 g body weight) 0.88+0.22a 0.72+023a 0.53+£0.15a 0.57+£0.17a
Total WAT (g / 100 g body weight) 575+0.30a 5.13+0.28a 374+ 022 a 4.16+0.22a

1. Initial body weight was 22-27 g.

2. A feeding period was for 70 days and a fasting period was for last 18 hours.

3. The data are shown by Means + SEM of 8 mice.

4. Within a row, means with different letters are significantly different (P<0.05) by Duncan's multiple range test.
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Summary

Recently, hyperlipidemia or obesity induced by lifestyle habits such as food practice, exercise, drinking is the
serious social problem in the developed country such as Japan. The prevention and improvement of
hyperlipidemia or obesity by the food is also an important problem. It is reported that body fat or body weight
change by the difference between taken source of protein or calcium intake, however, it is not fully understood
about the detailed interaction between protein source and calcium intake. Thus, whey protein isolate which has
been reported a hypocholesterolemic effect among food protein and peptide is used in this study about the
interaction between whey protein isolate and calcium intake in C57BL/6J mice. The experimental group is
consisted of 4 groups as follows: Group 1: casein containing a high calcium (1.5%) diet (HCgroup), Group 2:
whey protein isolate containing a high calcium (1.5%) diet (HW group), Group 3: casein containing an ordinary
calcium (0.5%) diet (NC group), Group 4: whey protein isolate containing an ordinary calcium (0.5%) diet (NW
group). The feeding period was 70 days. After 70 days, serum lipids, serum glucose, liver lipids and adipose
tissue (epididymal, mensenteric, retroperitoneal and subcutaneous) weights were determined. The body weight
gains, food intake and liver weight were not significantly changed among experimental groups for 70 days.
Serum triglyceride and LDL+VLDL-cholesterol were significantly decreased in HW group than that of HC group.
Adipose tissue weight tended to decrease in HW group than that of HC group. This study suggested that the
simultaneous intake of calcium and whey protein isolate induced a significant effects on lipid metabolism in

obesity model mice.
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