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Effects of Dietary Caleium and Sodium Levels on Lipid Metabolism
in Hyperlipidemic/Hypercholesterolemic Rats

Lee, Yeon-Sook + Shin, Dong-Mi’
Department of Food and Nutrition, Seoul National University, Seoul 151-742, Koren

ABSTRACT

The effects of dietary Ca and Na levels on lipid metabolism in hyper lipidemic,/hypercholesterolemic rats were examined. In Expt.
1, normal rats were divided into six groups and fed high fat{15%. w/w)/cholesterol(1%, w/w) diet containing two levels of Na, low
(0.05%) or high{1.5%) and three levels of Ca, low(0.1%), normal{0.5%), or high(1.5%) for 8 weeks. In Bxpt.2, hyperlipidemia /
hypercholesterolemia rats were mdnced by feeding high fat /cholesterol diet for 4 weeks, They were divided into four groups and
fed the high fat /cholesterol diet, containing two levels of Na, low or high and two levels of Ca, low or high for 4 weeks. In Expt.1,
total lipid and total cholesterol contents in serum and liver were significantly lower in rats fed high Ca diet than in rats fed normal or
low Ca dict regardless of dietary Na levels, Seram TG was the highest in rats fed low Ca and low Na diet. In Expt.2, Serum total
lipid, T'G, and total cholesterol levels decreased by 24 35, 26% respectively in rats fed high Ca diet regardless of detary Na levels.
Serum total lipid level tended to increase in rats fed Jow Na diet. The tosal lipid and TG contents w liver slightly decreased in rats
fed high Ca diet. Another observation was that high Ca intake significantly faciliated the fecal lipid and cholesterol excretion
regardless of dietary Na levels. These results suggest that the hypelipidemidc/hypocholesterolemic effects of high Ca diet could be
partly due to increase in lipid and cholesterol excretion and these effects may be independent of dietary Na levels. (Korean J
Nutrition 33(4) : 403~410, 2000)
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Table 1. Composition of experimental diels {g’kg diet)

N-Na H-Na L-Na

Ingredient

MN-Ca L-Ca N-Ca H-Ca L-Ca N-Ca H-Ca
Casein 200 200 200 200 200 200 200
Methionine 3 3 3 3 3 3 3
Corn starch 52447 498.87 488.88 463.91 335.73 525,74 500.77
Beef tallow 150 150 150 150 150 150 150
Chalesterol 10 10 10 10 10 10 10
Cellulose . 50 50 50 50 50 50 50
Vit. Mix, 10 10 10 10 10 10 10
Chaline 25 25 2.5 25 25 2.5 2.5
Min.Mix,* 35 33 35 35 35 35 35
CaCOy, 12.49 2.50 12.49 3746 2.50 12.49 37.46
NaCl 2.51 3813 38.13 38.13 1.27 1.27 .27
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Table 2. The concentration of lipids in arotic serum{fxp. 1)
Group Total lipid TG Total cholesterol
(mg/dl) (rng/dl) (mg/dl
N-Na/MN-Ca 3239 = 17.0™ 912 + (06" 1048 £ 67
L-Ma
LCa 391.8 &+ 24.8° 1268 4 16.1° 1021 & 82°
M-Ca 3548 £ 126 1236 84 1017 £ 77V
H-Ca 2699 + 3.7 720+ 86 744 4+ 74"
H-Ma
L-Ca 3517 £ [6.6™ B98 + 108" 1083 = 63°
N-Ca 3265 + 19.5% 712 63" 101.8 + 757
H-Ca 2939 + 1319 666 £ 16.1° 81.9 & 64%
1} Mean -k SE of Brats per group

a,b,cd Values with different superscripts in columns are signifi-
cantly different at p<{0.05
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Fig. 1.The change in the concentration of serum lipids. basal a
group af hyperlipidemic rats induced by feeding high fat diet con-
taining L-Na/L-Ca for 4wks. Values are means and means with dif-
ferent letter(@, b, ¢} are significantly different at p < 0.05 by
Duncan's muliple range test.
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Table 3. The contents af total lipid, TG, total cholestero! in liver(Exp. 1}

33(4) 1 403~410, 2000/ 407

Group Wet weight Dry weight Total |Ip.ld TG . Total chole'sterol
(g) ® (g/whole liver) (giwhole liver) (gwhole liver)
N-Na/N-Ca 18.1 = 0.7"* 81+ 06 42 +0.4° 1.0 £ 0.1 1.3 £ 0.0°
L-Ma
L-Ca 194 + 0.5 76 + 0.6° 3.9 + 0.3 1+ 1.2 £ 017
N-Ca 18.1 + 14" 83 + 0.7 42 + 0.5° 1.1 £ 0. 13+ 01°
H-Ca 126 + 0.8° 56 + 0.6° 26 + 0.4° 0.9 0.2 0.8 x 0.
H-Na
1-Ca 169 + 1.1 6.8 + 0.5 38 +£ 03 1.1 &+ 0.1 1.0 £ 01"
N-Ca 16.0 + 1.0 7.4 + 0.7¢ 40 + 0.5° 1.0 £ 05 1.1+ 01"
H-Ca 14.3 + 0.6 56 4 0.3° 2.5+ 02° 0.9 + 0.1 06 + 0.0°

1) Mean 5k of 8rats per group

a, b, ¢, d° Values with different superscripts in columns are significantly different at p < 0.05
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Table 4. Fecal excretion of total lipid, TG and total cholestercl{Exp. 1)

Hpze) g

Group Dry weight{g/day) Total lipidimg/day) TGimg/day) Total cholesteralimg/day)

N-Na/N-Ca 254 2% 221.8 £ 19.00 20+£02 96.7 = 11.5
L-Na

L-Ca 1.5 &+ 0.1¢ 2309 + 164" 23 408 944 &+ 6.4

N-Ca 27 +03° 207.9 + 23.7" 24 + 04 1240 + 99

H-Ca 36 =05 2722 £ 42.2% 26 + 0.5 1214 + 2006
H-Ma

|-Ca 1.7 £ 01 2042 -+ 194" 27 +02 101.8 £ 104

N-Ca 23 £ 03 215.2 + 27.8" 28+ D4 108.6 £ 12.4

H-Ca 3.6 =£0.3° 3113 £ 33.1° 31 + 04 1231 k£ 15.2

1) Mean+SE of 8rats per group

abecd Values with different superseripts in columns are significantly different at p <7 0.05
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Fig. 3.The change n the fecal weight and excretion of total lipid
and tatal cholesteral. basal: a group of hyperlipidemic rats induced
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