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Effects of Calcium Intake on Lipid Contents and
Enzyme Activity in Rats of Different Ages
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Department of Human Nutrition and Food Science, Chungnam Sanup University

ABSTRACT

The purpose of this study was to investigate the effect of calcium intake on lipid contents and en-
zyme activities in rats of different ages. Lipid levels in serum and liver and GOT, CPK and LDH ac-
tivities in serum were compared in rats of different ages(4 weeks and 10 months) that were fed vari-
ous levels of calcium(50, 100, 200% of requirement) for 3 weeks. Body weight gain and feed efficiency
ratio were significantly higher in young rats than in adults. Serum calcium level was increased by el-
evation of calcium intake levels in young rats. With increasing dietary calcium levels, serum choles-
terol and triglyceride levels were decreased. Liver phospholipid and triglyceride levels in the high-cal-
cium group were significantly lower than those in other groups. Serum GOT and LDH activities of
adults were significantly higher in low-calcium group than those in adequate /high-calcium groups.
However, serum CPK activity of adults was significantly higher in high-calcium group than that in
low /adequate-calcium groups. The results of this study suggest that adequate calcium intake may
have protective effects on the alteration of lipid and enzyme activity in rats.
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Table 1. Formulation of experimental diet

Aol e AFN Ao} B AT N AWEFH 2284 viAe 9% 11

Low-Ca diet Normal-Ca diet High-Ca diet
Ingredient (50% of (100% of (200% of

requirement) requirement) requirement )
Casein ’ 20.0 20.0 20.0
DL-Methionine 0.3 0.3 0.3
Corn starch 15.0 15.0 15.0
Sucrose 50.0 50.0 50.0
Cellulose 5.0 5.0 5.0
Corn oil? 5.0 5.0 5.0
Ca free mineral mixture? 1.75 1.75 1.75
CaHPO, 0.875 1.75 3.5
Vitamin mixture® 1.0 1.0 1.0
Choline bitartrate 0.2 0.2 0.2

1) Butylated hydroxytoluene as antioxidant was added 0.0125% /kg oil

2 Calcium free mineral mixture:

Sodium chloride 74g, potassium citrate - monohydrate 220g, potassium sulfate 52g, magnesium oxide 24g, manga-

nous carbonate 3.5g, ferric citrate 6g, zinc carbonate 1.6g, cupric carbonate 0,3g, potassium iodate 0.01g, sedium

selenite 0.01g, chromium potassium sulfate 0.55g:
sucrose finely powdered to make 500g
3 Vitamin mixture:

Thiamin - HCI 600mg, riboflavin 600mg, pyridoxine - HCl 700mg, nicotinic acid 3g, D-calcium pantothenate 1.6g,
folic acid 200mg, D-biotin 20mg, cyanocobalamine 1mg, vitamin A 400,0001U, dl-a-tocopherol acetate 5,000IU,
cholecalciferol 2.5mg, menaquinone 5mg: sucrose finely powdered to make 1,000g

.
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cerol-3-phosphate oxidase-p-chlorophenol colo-
ring methodell €3 FAAA 23§ kit(trigly-
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Table 2. Feed intake, body weight gain and feed efficiency ratio

Group? Feed intake Body weight gain FER
g /day g /day
YLCa 29.31+6.11? 3.81:+0.60% 0.14+0.04*
YNCa 32.42+5.05 4.03+0.63* 0.13+0.03
YHCa ' 29.5516.82 4.17+0.41° 0.15+0.03°
AlLCa 27.39+1.48 1.19%+1.19° 0.04+0.04°
ANCa 29.14+7.82 1.03+0.56° 0.044:0.02°
AHCa 27.51%3.46 1.29+0.80° 0.05+0.03°
Age N.S. p<0.001 p<0.001
Anova Ca N.S. N.S. N.S.
AgexCa N.S. N.S. N.S.

U In the abbreviated names, Y, A, L, Nand H, 1nd1cate young, adult low, normal and hlgh calcium level, respect

ively

2 Mean +standard deviation

3) Means with different letters(a, b) within a column are significantly different from each other at a=0.05 as deter-
mined by Duncan's multiple range test{(a>b)

1) No significance

Table 3. Calcium levels in serum, liver, and tibia in young and adult rats fed different calcium levels

Group? Serum Liver Tibia
mg /di we/g mg /g
YLCa 9.88+ 1,182 51.82+ 6.05° 150.03+25.06
YNCa 10.55+1.13° 49.44+ 3.75° 145.14% 7.79
YHCa 11.75+0.36* 54.32+12,25° 159.49+ 3.00
AlCa 8.54+0.58¢ 68.74 +£26.61° 154.52+ 8.72
ANCa 9.0940.83 §5.20+ 7.23° 164.44+11.19
AHCa 8 69+0 84d 56 94+ 8. IO“b 162 52+12 82
Age p< 0.001 p<0.05 N.S.
Anova Ca N.S. N.S. N.S.
AgexCa p<0 01 N.S. N. S

e In the abbreviated names, Y, A, L, N and H 1nd1cate young, adult low, normal and hlgh calcxum level respect

ively

2 Mean+standard deviation

31 Means with different letters(a, b, ¢, d) within a column are significantly different from each other at a=0.05 as
determined by Duncan’s multiple range test(a>b>c>d)

# No significance
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Table 4. Lipid levels in serum in young and adult rats fed different calcium levels

o]

| Korlol REESRED
242 AlgsEY oz Bo Jig AxE I
AMM e 7109 ZedAFE BE ATt ol
Folz of & Alojt}

3.y X|He

Aol thE HFHE Y2 Hol ZH S 8T F
2] 50, 100, 200% & 0.2 337+ Z2F3 F €A
A4 FE 4HE e Table 49} goh. @3 2
B2 EH T4 §Fe dHS ZEHHAFE
of @& #9g 2ol Ao (p<0.001, p<0.001)
odA} AFHRG whow AFHHFFl &
7HEFE ¥ 2102 eyl 83 HDL-E# 2
HE &3 3%, 24 43ATE, 934 g5 43
ZHgo Mg foH ztelzt 81e}(p<0.001, p<
0.001, p<0.001) A&F7 ojAFEY whom,
oldF = AdFwol AR R AFTHTG IR
Y Aese 1ggael AF € ALFFEG Do}
AR 2t AEdAFEd d¥ol Mz de e
2 vestoh

Zgol AW A AL vl G diF A7
oAl Yacowitz S22 A< £FHdA 4 o]d
0.08%, 0.2%, 1.2%% Z&& A8 357+ 239
& o "ZE HHASI) ge ¥E aaléal%mr z
AAE FFol F3hAl garstdoen, gy Fo

(mg /di)

Group” Cholesterol HDL.-cholesterol Triglyceride
YLCa 69.67 +2.089% 22.53+0.44¢ 152.75+2.35*
YNCa 71.00£1.73 25.56+0.62° 141.35+3.20°
YHCa 65.00+1.00° 24.50+0.30° 142.93+4.89°
ALCa 63.33+3.21° 3L.67+1.61% 79.17+4.02°
ANCa 58.67+1.53° 31.96+0.96* 70.20+2.21¢
AHCa 53.67+2.52¢ 27.17+0.81° 72.60+1.87¢

Age p<<0.001 p<0.001 p<0.001
Anova Ca p<0.001 p<0.001 p<0.001
AgexCa N S p<0.001 N. S

b In the abbreviated names, Y A, L N and H mdlcate young, adult low, normal and high calcmm level, respect-

ively
¥ Mean +standard deviation

3) Means with different letters(a, b, ¢, d) within a column are significantly different from each other at a=0.05 as

determined by Duncan’s multiple range test(a>b>c>d)

3) No significance
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Table 5. Lipid levels in liver in young and adult rats fed different calcium levels (mg /g)
Group? Cholesterol Phospholipid Triglyceride Total lipid
YI.Ca 4.02+0.112" 9.12+0.23% 12.38+0.427¢ 50.66 +1.30%®
YNCa 3.94+0.14° 8.75+0.40° 12.93+0.40% 53.53+2.26°
YHCa 4.13+0.38*0 9.35+0.57% 13.5840.61° 52.02+2.83%®
Al.Ca 3.94+0.08° 9.60+0.39° 15.10+0.19° 52.10+1,74%
ANCa 4.461+0.322 9.65+0.38° 13.41+0.62° 48.87+1.55°
AHCa 3.91+0.14° 6.76+0.21° 11.85+0.29¢ 48.45+1.27°
Age N.S. p<0.05 p<0.05 p<0.05
Anova Ca N.S. p<0.001 p<0.01 N.S.
AgexCa p<0.05 p<0.001 p<0.001 p<0.05

D In the abbreviated names, Y, A, L, N and H, indicate young, adult, low, normal and high calcium level, respect-

ively
2 Mean +standard deviation

3 Means with different letters(a, b, c, d) within a column are significantly different from each other at «=0.05 as

determined by Duncan’s multiple range test (a>b>c¢>d)

9 No significance
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Table 6. Enzyme activity in serum in young and adult rats fed different calcium levels (I /n
Group? GOT CPK LDH
YLCa 13.18 £2,009<¥ 62,70+ 9.53° 166.45+ 40.41°
YNCa 10.55+1.16° 38.88% 9.91° 150.33+ 36.62°
YHCa 13.9540.90° 46,40+ 6.44° 212.63+ 39.25°
ALCa 29.83+9.27% 88.25+15.38° 609.751+ 23.20°
ANCa 21.18%1.74° 94.68+17.44° 435.88+103.70°
AHCa 20.68 +3.57° 124.85+29.18* 401.98+131.14°
Age p<0.001 p<0.001 p<0.001
Anova Ca p<0.05 N.S. p<0.05
AgexCa N.S. p<0.05 p<0.05

Y In the abbreviated names, Y, A, L, N and H, indicate young, adult, low, normal and high calcium level, respect-

vely
2 Mean + standard deviation

3 Means with different letters(a, b, ¢) within a column are significantly different from each other at «=0.05 as de-

termined by Duncan’s multiple range test(a>b>c)
4 No significance
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