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Abstract

The present sludy was carried out Lo investigate the effects of dietary protein and magnesiuom levels
on calcium and magnesium metabolism in male Sprague-Dawley rats. Forty —eight male rats{average
weight, 210g) divided into six diet groups; protein 8% and Mg—1ree diet, protein 8% and Mg 400mg/kg
diet, protein 8% and Mg 800mg/kg diet, protein 20% and Mg—free diet, protein 20% and Mg 400mg/kg
diet, and protein 20% and Mg 800mg/kg diet group. After the rats were fed with experimental diets
for 8 weeks, organ weight, serum calcium, magnesium concentration, and urinary calcium and magnesinm
concentration were examined. Kidney weight was significantly higher in protein 8% and Mg—free group
compared with other groups. Serum caleium concentration of protein 8% group tended to decrease with
the increase of the level of magnesium. Serum magnesium concentration in protein 8% and 20% group
was lower in Mg—free proup than that in other proups{p<0.05) and it also increased as the dietary magne -
sium level was increased. Urinary calcium and magnesium concentration in Mg—free proup were sig-—

nificantly lower than those of other groups,
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Table 1. Formulation of experimental diets (g/kg diet)

Ingredients 8% protein 20% protein
Casein 80 200
DL-Methionine 3 3
Comslarch 770 630
Fiber” a0 50
Com oil a0 50
AIN-mineral mixture” 35 35
{omitting Mg™)

AIN-vitamn mixture” 10 10
Choline chlaride 2 2
Mg Vared Varied

"Cellulose : Sigma Co, LTD., U5 A

PMineral mixturelg/kg): Calcium lactate, 500 , sodmm ch-
loride, 43 ; sodium dihydrogen phosphate, 31 ; potassiom
citrate, 220 ; potassium sulfate, 52 ; manganous carbonate,
3.5 ferric citrate. 6.0 ; zinc carbonate, 1.6, cupric sulfate,
0.3 ; potassium 1odate, 0.01 : sodium selenite, 0.01 ; chro-
miwm potassium suifate, 0.55

Mi|amin mixtire! /kg) : Thamm -HCL. 600mg ; riboflavin,
600mg : pyridoxine, 700mg © nicotinic acid, 3g ; D-calcium
pantothenate, 1.6g : folic acid, 200mg , D-hiotin, 20mg
» eyanocohalamine, 1mg , vitarmn A, 400,000 IU ; dl-alpha
torapheryl acetate, 5000 IU ; cholecalcifercl{vitamin 1),
2.5mg ; menaquinone, b.0mg

I The magnesium oxide was added to reach the level of
400mg, 8X0mg magnesium/kg diet which represents me-
dium level, lhugh level, respectively
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Table 2. Feed intake, body weighl gain and feed efficiency ralio of rats fed diets wilh differenl levels of prolein

and Mg"
Dietary Group Feed intake Weight gain
Protemn level Mg level X i FER
(%) (mg kg diet) g/day a/day/100gB W. g/day
8 0 21 26+0.33% 6.38+0.25° 189+0.16° 0.66=0.10°
& 100 23 77+0.44" 6.070.15° A05£0.14° 0.95+0.22"
8 800 22 95+0.94° 6241015 265027 092+0.19"
20 0 2331 +0.30™ 5431028 364017 1.02£0.20%
20 400 23632025 541£0,11° 3.86+0.20" 1.27+0.34°
20 800 24,68+ 0.56° 580097 3/2+019° 093=0.21"
ANOVA Alproten) p<0.05 p<0.05 p<0.00 p<0.0z
B(Mg) p<005 p<0.05 p<0.05 p<0.05
terms A*B p<0.05 p<0.06 <005 p<0.05

"Mean*5.D.(n=8)

"alues with different superscripts within the column are significantly different at p<Q05
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Table 3. Organ weighl of rats fed diels with different levels of protein and Mg”

Dictary Group Liver Kidney Hearl Brain Spleen
Protein level Mg level :
{94) (mg/kg diel) g/100g B.W
8 0 242=014% 0.74+0.02" 037+0.03’ 0.60£0.04" 0.15+0.01"
8 400 2.580.08" 0671006 0.32£003° 0.53+0.05° 0.13£0.01°
8 800 256=013" 0.68+0.04° 033+£002" 0.5510.03° 0.13=0.01°
20 0 2504016 0.63=20.04° 03210 04° 0494003 014=£001°
20 400 232+016"° 0.65%0.02° 031002 050+ 0.02° 0.12+0.01"
20 800 261+0.11° 0.63=0.04° 0.33£003° 051002 0.12+£0,02°
. Alprotein) NS p<0.05 NS p<0.05 p<005
7 s
AQSSSA B(Mg) <0 05 p<0.05 NS n<0.05 p<005
A*B p<0.05 p<0 05 NS p<0.05 p<0.05

"Mean 5.1 in=8:

Palues with ditferent superscripls within the columm are significantly different al p<005

NS. Nol Sigrulicant
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Table 4. Serum calcium, magnesium concentrations and Mg/Ca of rats fed diels with differcnt levels of protein

and Mg"
Dietary group Ca Mg
' /i
Protein level Mg level Mg/Ca
(25) ima/kg diet) {ug/ml}
8 0 13133 =317 1927+2.10° g5ty
8 400 123.51 + 586" 37.78+321° 0,307 0.019
g 800 118.24+4.30° 42.60+1.78" 0.36 002
20 0 11458 £1.08° 21 43+ 245" 0 20+0.02°
20 400 10019 £4.34° 11 88+ 0.74° 0.41+002"
20 800 114.89+£7 50° 50.72+£2.01° 045£002°
} Af{protein) p<0.05 p<0.05 p<0.05
At'“ OVA B(Mg) 0<0.05 <005 5<0.05
s A+B p<0 05 P<0.05 p<0.05

"Mean= S.D.{n=8)

MValues with different superscripts within the column are significantly different al p<0.05
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Table 5. Urinary calcium, magnesiom concentrations and Mg/Ca of rals fed diets with different levels of protein

and Mg”
Dietary group Ca Mg
. Ce
PI’OtE(l;S )level (nll\g,g‘}\ée‘;j (il3 5 (mg/24 hour) Mg/Ca
8 0 406+082% 0.64=010° 015£001°
8 400 673+1.18" 370047 0.59+0.04°
g 800 11.53+1.13" 140£043° 0.30+0.03°
20 0 0.30%006 026004 {.83+£0.02°
20 400 0.8810.18° 126220131 1031008
20 800 1.29+0.20° 3230 46° 4134038
. Alprotemn) p<0.05 p<0.00 p<0.05
Aﬁfﬁf B(Mg) p<0.05 p<0.05 p<0.05
AR p<0.05 p<0.0b p<0.05

Nean £5.10 (n=8)

Malues with different superscripts within the column are significantly different at p<0.05
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