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Insulin Sensitivity in Rats
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Summary
Magnesium deficiency enhances insulin sensitivity in rats whereas it reduces insulin sensitivity in humans. Magne-

sium deficiency causes hypocalcemia in humans while the hypocalcemia is not observed in magnesium-deficient rats. In

the present study, we examined the effect of pair-feeding or magnesium deficiency with calcium deficiency on insulin

sensitivity in rats. Rats were pair-fed control diets or magnesium and/or calcium deficient diets for three weeks before

intravenous insulin tolerance test (IVITT).

Magnesium deficiency significantly (P < 0.05) increased glucose disappearance rate (Kitt) from plasma and decreased

area under the curve (AUC) of plasma glucose in IVITT. Pair-feeding did not affect Kitt and AUC. Magnesium and cal-

cium deficiency enhanced insulin sensitivity as well as magnesium deficiency alone. These results suggest that magne-

sium deficiency enhances insulin sensitivity not via the reduction of feed intake and the disturbance of calcium metabo-

lism.
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Table 1 The composition of experimental diets (g/kg diet)

Control Ca deficient Mg deficient Mg-Ca deficient
Corn starch f8 383.61 394.86 385 396.25
Casein 200 200 200 200
Corn starch « 132 132 132 132
Sucrose 100 100 100 100
Corn oil 70 70 70 70
Cellurose 50 50 50 50
Mineral Mix (Mg, Ca free) 35 35 35 35
MgO 1.39 1.39 0 0
CaCoO, 12.5 1.25 12.5 1.25
Vitamin mix 10 10 10 10
L—cystine 3 3 3 3
Choline bitartrate 2.5 2.5 2.5 2.5
Dietary Mg* 0.464 0.485 0.149 0.144
Dietary Ca" 4.528 0.532 4.495 0.458
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Table 2 Food intake and weight gain in rats fed the experimen-

% : The mineral content was measured by atomic absorption
spectrophotometry.
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tal diets
Food intake Weight gain

(g/day) (g/day)
C 18.6 + 0.5 7.6 0.3
P 12.8 +0.1° 4.1+0.2°
CD 12.7+0.1° 3.7+0.1"
MD 12.5+0.1° 3.2+0.1°
MCD 12.6 +0.1° 3.6 +0.1"

Values are expressed as mean * SE (n = 7).

The different superscripts indicate significant difference (P <
0.05).

C; Control group, P; Pair-fed control group, MD; Mg deficient
group, CD ; Ca deficient group, MCD ; Mg and Ca deficient group.
Initial body weights (kg) ; 127.3 £ 321in C, 130.7 £ 37 in P, 1299 =
33in MD, 132.1 £ 3.2in CD and 132.1 = 4.4 in MCD.
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perimental diets

Table 3 Plasma Mg and Ca concentrations in rats fed the ex-

Mg (mg/L)

Ca (mg/L)

C 19.4 +1.4° (6)
p 18.8 +0.9" (7)
CD 22.1 +1.0° (7)
MD 6.9 +0.8" (7)
MCD 4.9 £0.8" (5)

95.1 +4.4" (5)
96.6 +2.7* (7)
84.9 +3.4" (7)
97.4 £4.1* (7)
71.3 +3.7° (6)

Values are expressed as mean = SE (the number of rats).

The different superscripts indicate significant difference (P < 0.05).

Experimental groups were shown in Table 2.

Table 4 The parameters of insulin sensitivity in rats fed the ex-
perimental diets

Mg (mg/L) Ca (mg/L)
C 19.4 + 1.4° (6) 95.1 +4.4" (5)
p 18.8 +0.9" (7) 96.6 £ 2.7 (7)
CD 22.1+1.0° (7) 84.9 3.4 (7)
MD 6.9 +0.8" (7) 97.4 4.1 (7)
MCD 4.9 £0.8" (5) 71.3 +3.7° (6)

Values are means = SE for 7 rats except for rats in C group and
MD group (n = 6).

The different superscripts indicate significant difference (P < 0.05).

Experimental groups were shown in Table 2.

AUC: Area under the curve of plasma glucose concentration af-
ter insulin administration.

Kitt: The constant rate for plasma glucose disappearance after
insulin administration.
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Table 5 The change of insulin sensitivity compared with C
group in each group

Insulin sensitivity

P —
CD -
MD 1
MCD 1

— ! comparable to C group, 1 : higher than C group.

Table 6 The gastrocnemius muscle weight in rats fed the ex-
perimental diets

Gastrocnemius muscle weight (g)

C 1.34 +0.04*
P 1.13 +0.04"
CD 1.10 +0.04°
MD 0.85 + 0.06°
MCD 1.06 +0.02"

Values are expressed as mean * SE (n = 7).
The different superscripts indicate significant difference (P < 0.05).
Experimental groups were shown in Table 2.
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