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Effects of vitamin E and magnesium on glucolipid metabolism in obese rats

CHANG Wenlu MA Aigou SUN Yongye WANG Qiuzhen CAI Jing MAO Rui LI Chengkun
Department of Nutrition Tianjin Chest Hospital Tianjin 300051 China

Abstract: Objective To investigate the effects of vitamin E ( V) and magnesium
( Mg) supplementantion on glucolipid metabolism in obese rats. Methods  Seventy-four
healthy Wistar rats were randomly divided into five groups ( normal control group positive
control group V. group Mg group V. plus Mg group) . The doses of V, and Mg were
0.23 g/kg feed and 0. 31 g/kg feed respectively. They were slaughtered after feed for 67
weeks. Calculate the lipid ratio. Examined the levels of serum lipid plasma glucose
serum insulin insulin sensitivity index and the activity of hexokinase and pyruvate
kinase. The results of each group were analyzed by One-Way ANOVA and analysis of

variance of factorial design. Results  The rat model with nutritional obesity was
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successfully established that the weight of positive control group was about 20% higher
than normal control group. The lipid ratio and plasma triglyceride of V. plus Mg group
were 13.29% and 0. 6 mmol/L respectively which were significantly lower than that of

(P <0.05)
triglyceride of V. plus Mg group was significantly lower than that of V, group ( 1. 07mmol/

positive control group ( 17.24% and 1. 18 mmol/L) and the plasma
L) (P <0.05). The activity of hexokinase of V group and V plus Mg group were 63. 67
U/L and 64. 61 U/L respectively
(42.79 U/L) and Mg group (44.02 U/L) ( P <0.05) . Conclusion Supplementation of

V. combined with Mg can effectively improve the fat content and triglyceride of obese rats

significantly higher than that of positive control group

better than V alone. Supplementation of V and Mg is beneficial to obese rats to improve
the activity of hexokinase and adding V is better than Mg alone.
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Table 1 Composition of feed about each group g/kg
+ Vi + Mg + V. +Mg
620. 69 366. 21 366. 21 366. 21 366. 21
140 82.6 82.6 82.6 82.6
100 259 259 259 259
40 23.6 23.6 23.6 23.6
50 29.5 29.5 29.5 29.5
M 35 20. 65 20. 65 20. 65 20. 65
M 10. 00 5.90 5.90 5.90 5.90
L- 1. 80 1. 06 1. 06 1. 06 1. 06
1 0.59 0.59 0.59 0.59
0. 008 0. 005 0. 005 0. 005 0. 005
0 30 30 30 30
0 180 180 180 180
o o 450 nm (A
( ) ~ ) o
0 = 1.6
(g)/ (g) x100% SPSS 17.0 o
1.5.2 SPSS
° o X £s 0
( TRIG) ; ( T-CHO) ( One-Way
: ( HDLC) - ANOVA) . Ve Mg
; ( LDL-C) o
o ( Ln)
1.5.3 o P <0.05
1.5.4
BH6020 2
o o 9
1.5.5 (insulin sensitivity index 1 +Vy, 2
IST) :IST =Ln( 1 /FINS x FBG) +Mg 4 +Vy,+Mg 2 &
FINS FBG o N
1.5.6 ( hexokinase HK) o
( pyruvate kinase PK) Ve Mg o
6- ( G-6-PD) 2.1 Ve Mg
340 nm
HK o
PK 5 (343.71 £85.07) ¢
96 (313.80+85.07) ¢
PK 28 (513.47 £188.79) ¢
(404.61 +121.10) g
PK 20%
( HRP) ( ) 20%
( TMB) . TMB o 2
o PK 32.69% ( P <0.05) .
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(P<0.05); + V., + Mg
(P<0.05) .
2
Table 2 The comparison of body weight and lipid ratio about each group
" /s /g 1% %
15 253.10 £59.32  459.30 = 141. 40 81.47 8.76 £1.06
13 257.37 £56.82  609.44 +188.46'"  136.80 17.24 +4.48"?
+Vy 13 253.04 £56.94  606.23 +199.79 139. 58 15.81 +4.59'"
+ Mg 11 252.30 £62.55  555.69 +230.52 120. 25 13.82 +5.50""
+V, +Mg 13 252.81 +66.45  519.65 +229. 15 105. 55 13.29 +5.00""
(1) P <0.05;(2) +V, + Mg P <0.05
2.2 Vp; Mg +V, (P<0.05),
3 (P<0.05)
+V,+Mg (P<0.05); (P<0.05)
+V, + Mg
3
Table 3 The comparison of serum lipid about each group
n Trig/( mmol/L)  TCHO/( mmol/L) LDL-C/( mmol/L) HDL-C/( mmol /L)
15 0.80 +0. 40 2.30 +0.56 0.26 £0. 09 2.13+0.46
12 1.18+0.47""Y  1.59+0.29'Y  0.26£0.11 1.38 +0.20""
+V 13 1.07 £0. 40 1.80 £0.46'7  0.27 +0. 10 1.55+0.29""
+Mg 11 0.86 0. 63 1.59 £0.25" 0.28 0. 15 1.35 20.26"
+V, +Mg 13 0.60 £0.28 1.65 £0.35"") 0.29 +0. 11 1.45+0.31""
(1) P <0.05;(2) + Vg, + Mg P <0.05
2.3 Vi Mg 2.4 Vi Mg
4 N N
5 +V, +V,+Mg (P<0.05) .
4 N N
Table 4 The comparison of plasma glucose serum insulin insulin sensitivity index about each group
n /( mmol /L) /U
15 11.45 £2.59 20.63 £7.73 -0.55+0.36
13 12.93 £2. 06 22.85 +8.62 -0.56 £0.42
+Vg 13 12. 81 £4. 65 21.87 £6.94 -0.53 £0.54
+ Mg 11 11.43 +£3.06 20.16 £13. 84 -0.43+£0.72
+Vy +Mg 13 10. 58 £2. 28 19.27 £10. 10 -0.51 £0. 57
5 N
Table 5 The comparison of heterophosphatase pyruvate kinase about each group U/L
n
15 47.36 £23. 15 280.43 +64. 83
13 42.79 +26. 74" ? 288. 10 +60. 97
+Vg 13 63.67 £15.23 290.94 +71. 66
+Mg 11 44.02 £26. 10" ? 268. 50 +44. 51
+ V. +Mg 13 64.61 £14.91 265.57 +78.26
(1) +V, P <0.05;(2) +V, +Mg P <0.05
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