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Effects of dietary different ratios of high n —3/n -6 polyunsaturated
fatty acids on insulin resistance in rats

QIU Ya ZHANG Lei LIU Hangiang YANG Ruihua XU Xiaona WANG Feng
Department of Nutrition and Food Hygiene the Fourth Military Medical University Xian 710032 China

Abstract: Objective To study the effects of dietary different ratios of high-fat n =3/
n — 6 polyunsaturated fatty acids ( PUFAs) on insulin sensitivity and pro-inflammatory
cytokines expression in serum of rats. Methods 40 young male SD rats( n =10) after
adaptive feeding 7d were randomly divided into 4 groups fed by common diet high fat
diet high fat with n —3/n -6 1:1 PUFAs diet and high fat with n -3 /n -6 1:4 PUFAs
diet. The animals were weighted weekly and sacrificed at 16 weeks then blood lipids
serum insulin sensitivity and pro-inflammatory cytokines( IL-6 TNF-a and hs-CRP) were
determined. Results Compared with normal control group three high fat groups result in
a significant increase of body weight gain. Insulin sensitivity of high fat 1: 1 group had no
significant difference with normal control but is significantly higher than high<at and
highfat 1:4 group( P <0.05) . Compared with high fat group pro-inflammatory cytokines
expression of high fat 1: 1group decreased significantly( P < 0.05) . Conclusion High

dietary polyunsaturated fatty acids appears associated with a trend towards obesity risk
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however

decreased the expression of pro-inflammatory cytokines then

and prevented insulin resistance.

increase of the proportion of n — 3 PUFAs dietary composition effectively

improved insulin sensitivity
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Table 1 Comparison of body weight of rats in different groups(n =10 x %5) g
0 4 8 16
102.71 3. 31 253.93 £20. 84 342.12 £10. 11 475.40 +13. 23
100. 52 £5.31 254.72 £10. 41 406. 36 = 14. 12" 586.46 =9. 80b'"
1:1 107.08 £2. 38 258.12 £4.28 376.36 £7. 45 564. 64 +15.12%
1:4 99.71 +4.92 231.80 £6. 13 391.12 £9.08 576.76 = 12.56'?
(1) P <0.05;(2) P <0.05
2.2 n-3/n -6 PUFAs TC. (P >0.05)
TG (P<0.05). 3
2 (P<0.01) 3
1:4 TC TG (P <0.05) o

1:1  TC TG
2 TC.TG
Table 2 Effect of different ratios of n —3/n —6 PUFAs on total cholesterol and triglyceride

and fat content of rats (n =10 X £5)

( mmol /L) ( mmol /L) (%)
1.61 £0.21 0.97 £0. 13 4.27 £0. 64
2.53 +0.35" 1.79 +0.25" 19.08 +3. 541

1:1 1.87 0. 19 1.17 0. 08 16.18 +1. 86"

1:4 2.38 +0.21"" 1.62+0. 11" 18.60 +1.79?

(1) P<0.05 (2) P<0.01; P<0.05
2.3 n-3/n-6 PUFAs 1:1 FPG FINS ISI
N o 1:4 FPG
3 o
1:4 ISI (P <0.05)
3 .

Table 3 Effect of different ratios of n —3/n —6 PUFAs on FPG FINS and ISI of rats (n =10 x %5)

( mmol /L) ( mmol /L) ( wIU/ml)
5.54 0. 11 7.27 £2.31 -1.53 +0.31
9.18 +1.25" 14. 11 £3. 01" -2.21 £1.02"
1:1 5.80 £0. 32" 8.14 £1.25 -1.58 0. 121
1:4 6.02 £0. 64 12.59 2. 711" -1.97 0. 94"
(1) P <0.05;(2) P<0.05
2.4 n-3/n -6 PUFAs 1L-6 1:1 (P <
0.05) TNF-«  hs-CRP (P <
4 1:4 0.01) 1:1 o
4 n-3/n -6 PUFAs

Table 4 Effect of different ratios of n —3/n —6 PUFAs on the content of pro-inflammatory cytokines

in serum of rats (n =10 x +5)

IL-6 TNF- hs-RP
(pg/ml) ( pg/ml) (ng/ml)

2.14 £0. 477 1.87 £0.31"% 72.53 +0.20"7
3.68 £2.25 4.91 +2.08 122.21 +1.82

1:1 2.72 £1.721 1.94 +1.25? 87.58 +0. 12
1:4 3.02+1.64 4.19 +2.71 119.97 +2.94

(1) P <0.05; (2) P <0.01
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