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ABSTRACT

This study determined plasma glucose, free fatty acid(ffa), epinephrine, norepinephrine,
creatine the phosphokinase(CPK), calcium(Ca), magnesium(Mg) and hydroxyproline, Ca and
Mg in the heart muscle. Thirty six male Sprague Dawley rats average weighing 110g divided
into two diet group: normal Mg group(0.05% Mg), Marginal Mg group(0.005% Mg). After the
rats were on experimental diets for 2 weeks, rats for each group were randomly assigned to
stress and no stress group and 30 minutes IMMB stress was administered to stress group every
day for two weeks.

The following were found :

1) Rats fed normal magnesium diet showed decreased plasma glucose and non signficant
change in norepinephrine and CPK with IMMB stress, while magnesium deficient rats showed
elevated plasma glucose, norepinephrine and CPK with stress.

2) Myocardial hydroxyproline and plasma epinephrine were not significantly different among
groups. '

3) In the rats fed adequate magnesium, stress increased plasma magnesium while rats on mar-
ginal magnesium diet did not show significant change with stress.

4) Plasma and myocardial calcium were increased in rats fed marginal Mg diet, but did not
show any significant difference with stress.
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Table 1. The composition of experimental diets

Ingredient Reqular Marginal
Mg Mg
Cornstarch 47.8% 47 8%
Casein 20.0% 20.0%
Sucrose 15.0% 15.0%
Com oil 10.0% 10.0%
cellulose powder 2.0% 2.0%
Vitamin mixture” 1.0% 1.0%
Mineral mixture” 4.0% 4.0%
Magnesium® 0.05% 0.005%

1) Vitamin mixture : vitamin B-complex(1g contains) :
thiamin, 0.6mg ; riboflavin, 1.2mg : pyridoxine, 0.
4mg ; niacin, 5.0mg ; calcum pantothenate, 4.0mg !
p-aminobenzoic acid, 2.5mg : inositol, 100mg : cho-
fine chloride, 200mg : biotin, Tmg ; folic acid 1pg :
cyano-cobalamin, Tpg : cellulose powder was added
to make 1g, Vitamin in oil(Tg contains) : vitamin A,
2001.U., vitamin D, 20L.U., a-tocopherol, 12mg ;
menadione, 100pg

mineral mixture(g/Kg mineral mix) : CaC0O;,543.0 ;
NaCl 69.0 : KCI, 112.0 ; KH,PO,, 212.0 : FeSO; -
7H,0, 20.5 ; K!, 0.08 : MnSO, - H,O, 0.35 : NaF, 1.
00 : Al(50,);K,50, - 24H,0, 0.17 ; CuSO, - 5H,0,
0.9 ; Cellulose powder was added to make 1000g

3) magnesium : magnesium chioride, MgCl, - 6H,0
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Table 2. Body weight gain, food intake and feed efficiency ratio

Normal Mg diet

Marginal Mg diet

Parameters No stress Stress No stress Stress
" N.S?
Body weight gain 3.10 £0.17 3.09 +£0.29 3.22 +0.33 2.50 +0.33
(g/day)
N.S
Food intake 2213 +0.83 22.23 +£1.03 22.03 £0.90 21.02 £1.0
(g/day)
N.S
Feed efficiency 0.139+0.007 0.138+0.011 0.143+0.009 0.118+0.011
ratio
1) Mean+SE

2) N.S : Not siginificantly different (at =0.05 level by Duncann's multiple range test)
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Table 3. Glucose, ffa, epinephrine and norepinephrine contents in plasma

Normal Mg diet Marginal Mg diet

Parameters
No stress Stress No stress Stress
" ah” c bc a
Plasma Glucose 127.2+3.1 117.5+2.6 119.0+2.9 130.1+3.7
(mg/dh)
b ab ab a-
Plasma FFA (meg/l) 1.060+0.057 1.17040.025 1.164+0.033 1.2274£0.043
N.Ss)
Plasma epinerphrine 8.13+0.53 8.77+0.96 9.28+1.56 8.12+£1.34
(ng/ml)
. b ab b a
Plasma norepinephrine 4.39+0.64 5.014+0.99 4.86+0.44 6.961+0.83
(ng/ml)
1) Mean=+SE
2) Values in the same row not sharing a common superscript are significantly different at @=0.05 by Duncan's multiple
range test

3) N.S : not significantly different

Table 4. Plasma creatine phosphokinase(CPK) and Mg, Ca and hydroxyproline contents in cardiac muscle

Normal Mg diet

Marginal Mg diet

Parameters
No stress Stress No stress Stress
by a? a b a
Plasma CPK 200.60+4.12 208.93+3.48 - 185.57+4.32 210.41£2.65
(/L)
N.S
Cardiac muscle Mg 1.29+0.02 1.29+0.03 1.26+0.03 1.27+0.02
(mg/dried wt.g)
b ab a a

Cardiac muscle Ca-
(mg/dried wt.g)

Cardiac muscle
hydroxyproline
(pg/dried wt.g)

286.11+10.08 311.78+15.18
N.SY

3.221£0.13 3.39+0.09

323.47+15.67 326.54£11.35

3.59+0.14 3.40£0.22

1) Mean=SE

2} values in the same row not sharing a

range test

3) N.S : not significantly different
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Table 5. Mg and Ca contents in plasma and femur
Normal Mg diet Marginal Mg diet
Parameters -
No stress Stress No stress Stress
n 2b a c c
Plasma Mg(ppm) 18.26+0.20 19.00+0.18 11.09£0.21 10.75+£0.18
b ab ab a
Plasma Ca(ppm) 187.94+1.95 189.59+1.46 192.32+1.55 193.25+1.63
a a b b
Femur Mg 7.86+0.35 8.33+0.26 5.5740.31 5.18+£0.18
(mg/dried wt.g)
N.S
Femur Ca 440.50+£13.55 439.83+£10.13 444.33+£10.41 436.50£11.26
(mg/dried wt.g)
1) Mean+SE

2) values in the same row not sharing a common superscript are significantly different at a=0.05 by Duncan's multiple

range test
3) N.S : not significantly different
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