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ABSTRACT

The purpose of this research was to investigate the effect of the calcium intake on lipid profile and antioxidant
capacities in ovariectomized (OVX) rats. Rats were divided into 3 groups and fed diet with different levels of calcium
(low 0.1%, adequate 0.5%, high 1.5%) for 4 weeks. The half of rats in each group was ovariectomized and the others
were sham-operated. And rats were fed same diets for 8 weeks after operation. Feed intake and weight gain were
significantly higher in OVX group than those in sham-operated. Serum HDL-cholesterol was the highest in high-cal-
cium group of OVX. Hepatic triglyceride of low-calcium group in sham-operated was the highest, while that of high-
calcium group in OVX was the highest. Hepatic activities of glutathione-S-transferase (GST), glutathione peroxidase
(GSH-Px), and catalase were significantly decreased by increasement of calcium intake. Hepatic TBARS level was the

lowest in high-calcium group of OVX. And hepatic level of

TBARS induced by AAPH was significantly decreased by

increasement of calcium intake. These results may indicate that the high calcium intake have the potential role to
improve lipid profiles and antioxidant capacities in OVX rats. (Korean J Nutr 2008; 41(4): 299~ 306)
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Table 1. Composition of experimental diets (unit: g/kg)

Ingredients Low Ca” Adequate Ca High Ca
Corn starch 517.1504 507.2597  475.3273
Casein 200.0000 200.0000  200.0000
Sucrose 100.0000 100.0000  100.0000
Soybean oil 70.0000 70.0000 70.0000
Cellulose 50.0000 50.0000 50.0000
Mineral mixture (Ca/P free)®  35.0000 35.0000 35.0000
Vitamin mixure® 10.0000 10.0000 10.0000
L-Cystine 3.0000 3.0000 3.0000
Choline bitartrate 2.5000 2.5000 2.5000
T-butylhydroquinone 0.0140 0.0140 0.0140
Calcium phosphate 3.4000 6.8770 33.3040
Calcium carbonate 0.0000 7.4200 12.9254
Potassium phosphate 2.7156 0.0000 0.0000
Potassium citrate 6.2200 7.9293 7.9293

1) Low Ca: 0.1% Ca, 0.3% P; Adequate Ca: 0.5% Ca, 0.3% P;
High Ca: 1.5% Ca, 0.9% P

2) AIN-93 mineral mixture (Ca/P free)

3) AIN-93 vitamin mixture
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Table 2. Body weight gain, feed intake, and feed efficiency ratio of the experimental groups

Groups Iniﬂ.ol body Body weight gain  Body weight gain Feed intake FER"
weight (9) (g/wk, for 4 wks) (g/wk, for 8 wks) (g/day, for 8 wks) (for 8 wks)
Ca (%)
Sham operation 0.1 125.03 + 6.34° 16.89 + 2.55 3.80 + 1.46% 12.19 + 0.17' 0.04 = 0.02°
0.5 125.21 = 5.11 17.78 £ 2.74 4,01 + 1.35° 12.66 + 0.08° 0.05 + 0.01°
1.5 125.48 =+ 5.69 18.34 + 1.97 4.40 £ 1.01° 13.64 + 0.23° 0.05 = 0.01°
Ovariectomy 0.1 124.94 + 4.71 16.16 + 2.81 10.38 + 4.51° 14.35 + 0.65° 0.10 + 0.05°
0.5 124.98 + 5.26 16.39 £ 2.20 12.94 + 2.56° 15.07 + 0.36° 0.12 + 0.03°
1.5 125.56 = 6.17 17.02 £ 3.37 13.34 + 2.69° 15.94 + 0.32° 0.12 + 0.02°
Operation NS® NS P <0.001 P <0.001 P <0.001
Ca NS NS NS p <0.001 NS
Operation x Ca NS NS NS NS NS

1) Feed efficiency ratio = body weight gain (g/day) /feed intake (g/day)

2) Mean =+ standard deviation

3) Values with different superscripts within a column are significantly different at a = 0.05 by Duncan’s multiple range test
4) Not significant

Table 3. Serum lipids of the experimental groups (unit: mg/dL)

Groups Total cholesterol Triglyceride HDL-cholesterol LDL-cholesterol Al"
Ca (%)
Sham operation 0.1 83.20 + 28.72°% 54.00 + 10.56 48.00 + 14.25% 24.40 + 21.91%° 0.74 = 0.37°
0.5 82.20 + 21.14% 47.00 + 7.21 52.00 + 10.44%° 20.80 + 21.94° 0.61 + 0.42°
1.5 68.60 + 23.18° 43.33 + 4.55 40.00 + 15.38° 18.24 + 7.39° 0.67 + 0.19°
Ovariectomy 0.1 97.42 + 18.14% 58.67 + 18.13 39.00 + 13.30° 46.68 + 18.53° 1.68 = 0.91°
0.5 99.00 *+ 26.93% 58.00 + 18.75 46.40 +17.11°° 41.00 + 16.36™ 1.23 + 0.57%°
1.5 102.17 + 20.45° 47.83 + 12.32 65.83 + 25.84° 26.77 + 16.42%° 0.67 + 0.44°
Operation p<0.05” NS NS p<0.05 p<0.05
Ca NS NS NS NS NS
Operation x Ca NS NS p<0.05 NS NS

1) Atherogenic index = (total cholesterol — HDL-cholesterol) / HDL-cholesterol
2) Mean = standard deviation
3) Not significant

Table 4. Hepatic lipid profiles of the experimental groups

Groups Liver weight (g) Total lipid (g/g) Total cholesterol (mg/g) Triglyceride (mg/g)
Ca (%)

Sham operation 0.1 4.14 + 025" 0.32 +0.14 11.69 + 2.55 115.91 + 23.16™
0.5 4.40 + 0.40° 0.31 £0.02 9.63 + 1.36 41.88 + 5.74°
1.5 491 + 0.54%° 0.34 + 0.19 11.45 £ 3.03 77.93 + 40.31°°

Ovariectomy 0.1 5.23 + 0.68° 0.54 £+ 0.31 9.82 + 1.43 49.50 + 15.25°
0.5 5.02 + 0.29%° 0.37 = 0.10 10.89 + 2.18 85.97 + 34.06™
1.5 5.04 + 0.63% 0.35 £ 0.31 12.25 £ 2.33 144,90 + 51.46°

Operation p<0.01 NS NS NS

Ca NS NS NS p<0.05

Operation x Ca NS NS NS p <0.001

1) Mean = standard deviation
2) Values with different superscripts within a column are significantly different at @ = 0.05 by Duncan’s multiple range test
3) Not significant
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Table 5. Glutathione content and antioxidative enzyme activities in hepatic cytosol of the experimental groups

GST

GSH-Px Catalase

Groups GSH (1g/mb) (mU/mg protein/min) (nmol/NADPH oxidized/min)  (mU/mg protein)
Ca (%)

Sham operation 0.1 340.00 + 11.03" 0.07 + 0.01? 12.03 + 0.83% 272.41 + 22.35°
0.5 315.90 + 35.04 0.05 + 0.01° 8.96 + 1.25° 192.70 + 37.86°
1.5 347.91 + 31.24 0.02 + 0.01° 10.76 + 0.64° 211.30 + 22.04>

Ovariectomy 0.1 353.08 + 34.66 0.06 + 0.01° 12.78 = 1.11° 272.02 + 33.89°
0.5 325.38 + 13.09 0.04 +0.01° 11.38 + 0.93° 251.37 + 40.98%°
1.5 316.28 + 21.02 0.02 + 0.01° 9.16 + 0.73° 201.20 + 23.15°

Operation NS p<0.05 NS NS

Ca NS p <0.001 p <0.001 p <0.001

Operation x Ca NS NS p <0.001 p<0.05

1) Mean =+ standard deviation

2) Values with different superscripts within a column are significantly different at ¢ = 0.05 by Duncan’s multiple range test

3) Not significant
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Fig. 1. Effect of calcium supplementation on hepatic lipid per-
oxidation in ovariectomized rafs. Different alphabets in bars are
significantly different at @ = 0.05 by Duncan’s mulfiple range test.
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