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Abstract

The purpose of this study was to investigate the effects of n-3 polyunsaturated fatty acids(PUFA) on
glucose and lipids metabolism in high-fat diet rats, Rats were randomly assigned to normal, high-fat with
n-3 PUFA and high-fat dietary groups. Experiments were carried out after 5 weeks feeding with pre-
scriptive diets following 7 hrs fasting. Body weight gains tended to be higher in high-fat fed rats than
normal. Blood glucose was increased{p<C0.05} by high-fat diet compared with normal diet, and decreas-
ed{p<0.05) to normal level by n-3 PUFA. Plasma insulin level was significantly higher(p<0.01) in
high-fat diet rats than that of normal-dist rats, and also decreased(p<((0.01} by n-3 PUFA. Glucose up-
take of soleus muscle in vitro was dacreased markedly in high-fat fed rats than normal diet rats at 0, 1,
10, and 100 nM insulin concentrations. Therefore insulin sensitivity and responsiveness were decreased
by high-fat diet . Omega-3 PUTA made 2 recover (p<0.01) insulin sensitivity to almost normal level, and
improved(p<0.05) insulin responsiveness in some extent, In conclusion, the results suggest that meta-
bolic disorder of glicese and insulin resistance of skeletal muscle are caused by high-fat diet and n-3
PUFA can ameliorate metabolic disorder and insulin resistance.
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Table 1. Composition of experimental diefs

Composition High-fat+n-3

Norma! High-fat

(g /ke) PUFA
Corn starch 610 360 360
Casein 200 200 200
Cellulose 30 80 80
Soybean oil 50

Lard 300 280
Vitamin mixture 20 20 20
Mineral mixture 40 40 40
Fish ail - - 20

Fish oil contains 20% of n-3 PUFA, PUFA ; polyunsat-
urated fatty acids,
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Table 2. Effect of n-3 PUFA on body weight
in high-fat fed rats

Diet Body weight (gm)  Body weight
group Initial  After Swks  gain (gm)
Normal
(n=28) 94+1.9 218+15.3 124

HEF
(n=11) 03+2.3 245£20.1 152
HEN3
(n=11) 95+21 23342560 138

1} Mean SD, HF : high-fat group in Tabie 1,
HFN3 : high-fat + n-3 PUFA group in Table 1.

Table 3. Effect of n-3 PUFA on blood glucose
and plasma insulin in high-fat fed rats

Blood glucose  Plasma insulin

Group N

{mg /dl) (pU /ml)
Normal 8 B3+4.5 11.6+3.6%
HF 11 04+9.5* 32.4+9.73*
HEFN3 11 91+8.8 28.7+4.32

1) Mean SD, * p< (.05 vs normal, ** p<(.01 vs nor-
mal.
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Table 4. Effect of n-3 PUFA on glucose uptake of soleus musele in high-fat fed rats {pmol /mg /20 min)

Insulin concentration {nM)

Group N

0 1 10 100
Normal 8 183+33.0 231:4-44.2 250+35.2 2834244
HF 11 8G425.5* 104 24,5 127 £34.0% 148 £ 46.4*
HEFN3 11 161 £25.5# 182+36.1% 193+38,0% 207 £34.3%

1) Mean SD, ** p</0.01 vs normal,

pmel/mg/20 min
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Fig. 1. Effect of n-3 PUFA on glucose uptake
of soleus muscle in high fat fed rats.
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