B A % 2 e 35 30(8) : 911~919, 1997

Fhsllel A2 GFo] o] thE AA9]
AN 4 o] goll HlXE 3

L2l Bl

© oo

Effects of Caffeine Intake on Calcium Utilization in Rats
of Different Age and Sex
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ABSTRACT

The purpose of this research was to investigate the effect of caffeine levels on calcium
utilization in rats of different age and sex. Calcium utilization was compared in rats of different
age(4 weeks and 10 months) and sex that were fed various levels of caffeine(0, 3.5 and 7mg/
100g body weight) for 3 weeks. There was no significant difference in feed intake, serum
calcium level, and ash content in tibia among the groups. Fecal calcium excretion was lower in
young rats than in adults. Urinary calcium excretion was significantly higher in the caffeine

groups than that in the no-caffeine group. Daily retention and apparent absorbability of

calcium in young rats were higher than those in adult rats. However, there was no significant
difference among groups of different sex and caffeine levels. The results of this study suggest
that caffeine consumption promotes urinary calcium excretion. (Korean J Nutrition 30(8) : 911~

919, 1997)
KEY WORDS : caffeine - calcium - age - sex.
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Table 1. Formulation of experimental diet

Ingredient Composition(%)
Casein 20.0
DL-Methionine 0.3
Corn starch 15.0
Sucrose 50.0
Cellulose 5.0
Corn oil" 5.0
Mineral mixture” 3.5
Vitamin mixture® 1.0
Choline bitartrate 0.2

1) Butylated hydroxytoluene as antioxidant was added 0.
0125%/kg oil.

2) Mineral mixture :
Calcium phosphate - dibasic 500g, sodium chloride .
74g, potassium citrate - monohydrate 220g, potassium
sulfate 52g, magnesium oxide 24g, manganous carbo-
nate 3.5g, ferric citrate 6g, zinc carbonate 1.6g, cupric
carbonate 0.3g, potassium iodate 0.01g, sodium selenite
0.01g, chromium potassium sulfate 0.55g ; sucrose fine-
ly powdered to make 1,000g.

3) Vitamin mixture :
Thiamin - HCl 600mg, riboflavin 600mg, pyridoxine -
HCl 700mg, nicotinic acid 3g, D-calcium pantothenate
1.6g, folic acid 200mg, D-biotin 20mg, cyanocobalam-
ine Tmg, vitamin A 400,0001U, di-a-tocopherol acetate
5,0001U, cholecalciferol 2.5mg, menaquinone 5mg ;
sucrose finely powdered to make 1,000g.
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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
FYCO 23.40+2.26” 3.404-0.90% 0.1440.03°
FYC3.5 22.1440.76 3.44+0.70° 0.16+0.03"
FYC7 18.54+3.76 3.00+0.62° 0.17+0.06®
FACO 15.57+0.62 ~0.73+£0.99° -0.05+0.06°
FAC3.5 20.30+5.36 -1.1941.00 - 0.06+0.06°
FAC7 19.80+2.45 -0.92+0.79° -0.05+0.04°
MYCO 26.80+0.85 5.87+153" 0.22+0.05*
MYC3.5 2467+1.70 503+1.19° 0.20+0.05*
MYC7 22.60+4.34 5.23+1.35° 0.24+0.07°
MACO 21.36+6.39 -0.83+1.95¢ ~0.05+0.10°
MAC3.5 19.63+7.21 - 2444245 -0.17+0.16°
MAC7 19.31+0.06 -1.2842.44° ~-0.07+0.13°
Significance NS p < 0.001 p < 0.001
Alsex) N.S. p < 0.001 p <0.05
B(age) N.S. p < 0.001 p < 0.001
Cl(caffeine) N.S. N.S. N.S.
Anova AXxB N.S. p < 0.001 p <0.01
AXC N.S. N.S. N.S.
BxC N.S. N.S. N.S.
AXBXxC N.S. N.S. N.S.

1) In the abbreviated names, F, M, Y, A and C, indicate female, male, young, adult and caffeine level, respectively.

2) Mean =+ standard deviation.

3) Means with different letters(a, b, ¢, d) within a column are significantly different from each other at 0=0.05 as det-

ermined by Duncan's multiple range test(@a>b>>c>d).
4) No significance.
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Table 3. Calcium levels in serum, liver and kidney
Group” Serum Liver Kidney
mg/d! pe/dl rs/s

FYCO 11.95+1.06™ 46.06+14.95" 65.23+13.15°
FYC3.5 11.54+0.86™ 48.74+ 9.51° 49.00+ 7.62%
FYC7 11.94+0.82% 46.26+ 3.08° 37.96+11.76°
FACO 11.78+0.74" 4637+ 7.37° 89.11+ 5.86™
FAC3.5 11.75+1.18° 45.00+ 4.73° 104.45+13.27%
FAC7 12.23+3.19* 50.26+ 4.15° 92.38+16.58™
MYCO 13.38+0.91° 73.75+ 9.93° 118.83+19.18°
MYC3.5 13.1740.82° 76.46+11.27° 112.38+£19.17
MYC7 11.90+2.14® 44.78+ 5.21° 114.70+16.54"
MACO 12.02+3.54® 44.86+ 6.06° 87.85+26.52°
MAC3.5 10.50+1.09° 47.75+ 7.64° 97.47 +20.46™
MAC7 11.83+1.44% 4195+ 5.89° 94.01-£16.23"
Significance NS p < 0.001 N.S.

Alsex) N.S. p < 0.001 p < 0.001

Blage) N.S. p < 0.001 N.S.

C(caffeine) N.S. p < 0.001 N.S.
Anova AXB p < 0.05 p < 0.001 p < 0.001

AXC N.S. p <0.001 N.S.

BxC N.S. p < 0.001 N.S.

AXBXxC N.S. p <0.01 N.S.

1) In the abbreviated names, F, M, Y, A and C, indicate female, male, young, adult and caffeine level, respectively.

2) Mean = standard deviation.

3) Means with different letters(a, b, ¢, d, e) within a column are significantly different from each other at 0=0.05 as det-

ermined by Duncan's multiple range test(a>b>c> d>e).
4) No significance.
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Table 4. Fat free dry weight, ash and calcium contents in tibia

Group" FFDW? Ash/FFEDW Ca/FFDW
mg mg/g mg/g
FYCO 130.00+14.14%> 577.38+ 8.41 199.95+10.73*
FYC3.5 130.00+ 5.00° 614.02+53.35 169.24+22.08*
FYC7 125.00+ 7.07° 599.36422.66 168.81+30.53®
FACO 240.00+28.28" 645.11+12.37 178.16+£5.26®
FAC3.5 23333+ 5.77° 643.12+46.22 150.06+ 0.30®
FAC7 240.00+10.00° 626.28+57.86 158.02+19.50™
MYCO 145.00+ 7.07° 585.71+20.20 165.87 +30.69*
MYC3.5 150.00+28.28" 601.81+19.19 155.89+22.37®
MYC7 146,67+ 5.77° 569.84+91.88 135.52+ 0.86°
MACO 235.00+ 7.07° 616.85+11.53 209.76 +35.76°
MAC3.5 240.00+10.00° 623.41+57.41 154.68+16.24®
MAC7 260.00+14.14 614.824+20.95 132.76+ 2.00°
Significance p < 0.001 N.S.” N.S.
Alsex) N.S. N.S. N.S.
B(age) p < 0.001 N.S. N.S.
Clcaffeine) N.S. N.S. p < 0.05
Anova AXB p <0.05 N.S. N.S.
AXC N.S. N.S. N.S.
BxC N.S. NS. N.S.
AXBXC N.S. N.S. N.S.

1)

2) Fat free dry weight

3) Mean = standard deviation.
4

Duncan's multiple range test(a> ).
5) No significance.
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In the abbreviated names, F,-M, Y, A and C, indicate female, male, young, adult and caffeine level, respectively.

Means with different letters(a) within a column are significantly different from each other at ¢=0.05 as determined by
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Table 5. Calcium balance
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Ca excretion

Apparent Ca

Group" Ca intake — Urne Ca retention” absorbability”
mg/day mg/day mg/g mg/day %
FYCO 120.75+11.67%*" 16.84+ 3.88™ 0.86-+0.04 103.05+10.84™ 86.30+ 3.26°
FYC3.5 11422+ 3.90” 12.86+ 1.20° 1.1140.04* 10024+ 3.68> 88.06+ 134
FYC7 95.67+19.41% 1254+ 2.47° 1.16+0.20% 81.97+11.13* 8691+ 0.82°
FACO 80.32+ 3.17° 23.13+10.57" 0.76+0.05' 56.42+11.10°  71.15+13.39°
FAC3.5 104.75+18.83" 2494+ 2.27% 0.75+0.23' 79.06+12.07%  76.04+ 2.39%
FAC7 102.14+12.66™ 29.83+ 2.77° 2224018 70.09+ 6.36° 7079+ 1.05°
MYCO 138.29+ 4.38° 16.59+ 3.31¢ 0.86+0.27° 12084+ 6.12° 8797+ 2.65°
MYC3.5 127.30+ 8.75° 18.50+ 2.31™ 1.48+0.13% 107.32+ 4.29® 85.50+ 1.25°
MYC7 116.62+22.41% 16.85+ 3.48™ 1.30+0.36> 98.474+14.59" 85.53+ 258
MACO 110.19+32.95% 31.00+ 2.06° 0.73+0.02' 78.46+22.090¢ 7119+ 491°
MAC3.5 101.29+37.22% 22.00+ 2.45™ 1.60+0.11° 77.68+27.81¢ 7690+ 8.54%
MAC7 99.64+ 0.30% 28.12415.33" 1.19+0.05% 70.33+15.38°  71.77+15.38°
Significance NS p <0.01 p < 0.001 p < 0.01 p < 0.01
Alsex) N.S. N.S. N.S. p < 0.05 N.S.
B(age) p <0.05 p < 0.001 N.S. p <0.001 p < 0.001
C(caffeine) N.S. N.S. p < 0.001 N.S. N.S.
Anova AXB N.S. N.S. N.S. N.S. N.S.
AXC N.S. N.S. p < 0.001 N.S. N.S.
BxC N.S. N.S. p < 0.001 N.S. N.S.
AxBxC N.S. N.S. p < 0.001 N.S. N.S.

1) In the abbreviated names, F, M, Y, A and C, indicate female, male, young, adult and caffeine level, respectively.
2) Ca retention=Ca intake—Ca excretion in feces and urine.
3) Apparent Ca absorbability=[(Ca intake—Ca excretion in feces)/Ca intake] X 100.
4) Mean +standard deviation.
5) Means with different letters(a, b, c, d, e, f) within a column are significantly different from each other at 0=0.05 as det-
ermined by Duncan's multiple range test(@> b>c>d>e>f).
6) No significance.
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