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Effects of Magnesium Supplement on Calcium, Magnesium, and
Phosphorus Metabolism in Rats Fed Protein and Mg Deficient Diets

Jung, Bok Mi
Department of Food Science and Nutrition, Yosu National University, Yosu 550-749, Korea

ABSTRACT

The present study was carried out to investigate the effects of magnesium supplement levels
and periods on calcium, magnesium, and phosphorus metabolism in male Sprague-Dawley rats
given low protein and magnesium deficient diets for 2 weeks. Serum calcium content was
significantly lower in the magnesium supplement group than in the magnesium-deficient group,
but calcium excretion in urine and feces was significantly increased as magnesium level and
period was increased. Increasing the dietary magnesium level and periods raised serum content
and excretion of magnesium in urine & feces. Urinary excretion of phosphorus in two week
group was significantly lower in the magnesium supplement group than in the magnesium-
deficient group. Fecal phosphorus excretion in supplement group (Mg 800mg/kg diet) was
significantly higher than that of other group. (Korean J Nutrition 31(6) : 1031~1038, 1998)
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8F B Ao, ofF AFAFAN 3R (G
FRAAR) A F BB A Fo wet 7 7o) HaE
A Fo] Bl EE 24nlE]H F 72vlE]E 3 group
o2 BRI g 65 AA 250 A vd 8=

29 B5S JANZoH, ARAAE Table 13 21}

FEAEHY AS2d e 25 24+2C, §% 55~
60%% 3 FAAZALH, P& 12A7H08 1 00~
20 : 00 F72 A AN oY, BL 22 5R/F
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Ag2jole] AL Table 29 2o @A Ca-
sein(Junsei, Co.)2.2 8% =% A3t o vl
U462 Magnesium oxide(Junsei, Co.) E8Z 37}
2| $#%&(Mg-free, 400mg/kg diet, 800mg/kg diet)S
2 ZEA. SEAEAA AN Mg 87
400mg/kg dieto]l™, ZEFS MgfreeZ 33, B
12 2 7% 232 800mg/kg diet® FF3t
vt A2e nd(F), A44E Sigma Co. AELE
AR, 29 §71d 2 ¥jERl2 Junsel Co. A
& AHgRH

2. 40|28
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Table 1. Experimental design

Sacrifice 8 animals from each group

Group | ! l
0 2 4 6(weeks)

[ 1 Mg-free dietin=24)
[ 7] 400mg Mg supplement diet(n=24)
] 800mg Mg supplement dietin=24)

Table 2. Formulation of magnesium-free diet(g/kg diet)

Ingredients

Casein 80
DL-Methionine 3
Cornstarch 770
Fiber” 50
Corn oil 50
AIN-mineral mixture(76) 35
(omitting Mg”*)

AlN-vitamin mixture(76) 10
Choline chloride 2
Mg>*? Varied

1) Cellulose : Sigma Co., LTD. US.A
2) The magnesium oxide was added to reach the level
of 400mg, 800mg magnesium/kg diet
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Table 3. Feed efficiency ratio(FER) of rats fed diets with

different of Mg supplement levels and periods
in the 8% protein diet”

Group FER
Deflca}ent for 2 weeks 0.19+0.03"
(baseline)
Deficient Omg
2 weeks 0.13+0.03"
4 weeks 0.11+0.01°
Supplement 400mg
2 weeks 0.19+0.02*
4 weeks 0.12+0.01°
Supplement 800mg
2 weeks 0.12+0.03%*
4 weeks 0.11£0.01°

1) Mean+5.D.(n=8)

2) Values with different small superscripts within Mg sup-
plement periods(2 weeks) are significantly different at
p<0.05

3) Values with different capital superscripts within the
each column Mg supplement levels are significantly
different at p<{0.05

Table 4. Organ weight of rats fed diets with different of Mg supplement levels and periods in the 8% protein diet"”

Group Liver wt. Kidney wet wt. Kidney dry wt. Heart wt.
g/100g B.W
Deficient for 2 weeks 2.85+0.08" 0784003 0.5310.03" 0.32+£0.01°
(baseline)
Deficient Omg
2 weeks 3.00+ 0.42 0.82+0.11 0.44+0.06"" 0.36+0.04*
4 weeks 2,76 0.28 0.80x0.07 0.42+0.02" 0.34+0.01*
Supplement  400mg
2 weeks 2.74+0.23 0.74+0.44 0.40+0.03% 0.32+0.02"
4 weeks 2.89+0.15 0.77+0.06 0.39+0.03° 0.33+0.02*
Supplement  800mg
2 weeks 2.95+0.31 0.78+0.06 0.43+0.03* 0.31+0.02*
4 weeks 3.00+0.36 0.76 +£0.09 0.38+0.04° 0.33+0.01*

1) Mean£S.D.(n=8) 2) not significant at p<{0.05

3) Values with different small superscripts within Mg supplement periods(2 weeks) are significantly different at p<0.05
4) Values with different capital superscripts within the each column Mg supplement levels are significantly different at p

<0.05
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Table 5. Serum calcium, magnesium and phospharus contents of rats fed diets with different of Mg supplement levels

and periods in the 8% protein diet”

Ca Mg P
Group
pg/ml

Deficient for 2 weeks(baseline) 130.86+3.217 15.54+1.51° 76.97 +3.18™
Deficient Omg

2 weeks 120.98+9.31° 12.66+2.76" 69.28+1.28

4 weeks 118.01 +2.82% 15.52:+2.29 74.32+4.85
Supplement 400mg

2 weeks 120.43+9.26° 21.49+2.35% 79.01+£2.23

4 weeks 117.52+4.98" 29.70+4.37% 77.85+4.46
Supplement 800mg

2 weeks 111.43+5.63" 27.38+3.06* 7412+2.19

4 weeks 106.67+6.01° 35.01+6.40° 75.48+8.21

1) Mean+S.D.(n=38)

2) Values with different small superscripts within Mg supplement periods(2 weeks) are significantly different at p <0.05
3) Values with different capital superscripts within the each column Mg supplement levels are significantly different at p

<0.05

4) Values with different small superscripts with prime within Mg supplement periods(4 weeks) are significantly different at

p<0.05
5) not significant at p<0.05
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Table 6. Urinary calcium, magnesium and phosphorus contents of rats fed diets with different of Mg supplement levels

and periods in the 8% protein diet”

G Ca Mg P
roup Jgday

Deficient for 2 weeks(baseline) 0.19+0.01% 1.03+0.09° 0.05+0.01¢
Deficient Omg

2 weeks 0.1240.03"® 430+1.71° 0.27+0.03*

4 weeks 0.17 £0.04** 2.48+0.25% 0.15+0.03
Supplement 400mg

2 weeks 0.31+0.01%" 5.1040.98 0.02+0.01¢

4 weeks 0.66+0.02% 13.13:£1.28 0.124+0.02°
Supplement 800mg

2 weeks 0.424+0.01¢ 6.20+0.46" 0.07+0.01¢

4 weeks 4.21+041* 14.53+2.14* 0.11+0.02°

1) Mean+5.D.(n=8)

2) Values with different small superscripts within Mg supplement periods(2 weeks) are significantly different at p <0.05
3) Values with different capital superscripts within the each column Mg supplement levels are significantly different at p

<0.05

4) Values with different small superscripts with prime within Mg supplement periods(4 weeks) are significantly different at

p<0.05
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Table 7. Fecal calcium, magnesium and phosphorus contents of rats fed diets with different of Mg supplement levels and

periods in the 8% protein diet”

Ca Mg P
Group
mg/day

Deficient for 2 weeks(baseline) 8.69+0.40" 0.64+0.13¢ 2.95+£0.56°
Deficient Omg

2 weeks 113111484 0.54+0.06% 10.4541.09%

4 weeks 20.63 +1.40% 0.56 +0.08™ 14.50+1.02%
Supplement 400mg

2 weeks 8.45+0.33" 2.62+0.62¢ 6.39+0.99%

4 weeks 18.08+0.71" 3.35+0.33% 1498+ 1.07%
Supplement 800mg

2 weeks 12.70+1.44% 7.67 +£1.01* 10.98+1.14

4 weeks 22934199 10.60+0.73* 20.94+0.90*

1) Mean+S.D.(n=28)

2) Values with different small superscripts within Mg supplement periods(2 weeks) are significantly different at p<0.05
3) Values with different capital superscripts within the each column Mg supplement levels are significantly different at p

<0.05

4) Values with different small superscripts with prime within Mg supplement periods(4 weeks) are significantly different at

p<0.05
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BZ3o] A4 7kt 800mg RETE BE7)7
°f A& k3 vladlg widEe] F7EAY. k3
AEFE AYPFoA 250l Bl 4, 657T0) F<]
Hog Frhlgon, BEFAME BELZd B
glol 27Tl M8l 45 BETo] FolsiA Z71=E Q).

3) % Zeuld@e 2F AT HE 2973
o] A5 wid o] FoJdiAl F718I 1, 400mg 2%
ToA 27, 4F BT T o] 4 AP
Hig] 938]8] dojgom 800mg EE 7S AYr=
Zol7F RN, 400mg B5Fo vjgie sz
F7htsch. % vkavld vl % 400mg B &Il
A 2%, 45729 A% ART viEl fostA F7tet
em, 800mg BE M= AYEH 400mg 57
o vl F7ksta, BEr13te] A2 Zolele A
olAth. £F Q19 wid e FA] A7) RojAS =
il d o] F7khe Aeelt. 400mg HETe A$
272 47, 657 ATl vis) FAaEen . 800mg
HETA 437 297 08 B2 vjE &)
R THP<0.05). :

o|22 AN vt gAY H Bo] L, vl
HEE Ae] FEdialel oA mlavige A
B35Ed 7120 B @] 3ol vehgon) 7
3 AL R g F¢E Yehl gez 2r)Ag
A5HA g o B2 AFE sl B} FE3 )
A& Yole Aol Faslelet Algdn
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