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ABSTRACT

This study was undcrtaken to determinc the effects of dictary fat to carbohydrate ratio on
plasma glucose, free fatty acid level and hepatic glucokinase activity in normal or insulin
treated diabetic rats. Sprague-Dawley male rats were [ed with 3 different but isocaloric diets
for 5 weeks. Diet 1 was made to have low fat (4% com oil and 65.8% corn starch, wt/wt) © diet
2, medium fat (12% : 47.8%) : diet 3, high fat (20% @ 29.8%).

In the normal rats. an apparent increase of GK activity was observed from the animal fed
low fat diet when compared with other groups. GK activitics were decreased in all the alloxan-
diabetic rats than the normal rats. When insulin was injected, the GK activities in all the
livers of alloxan-diabetic rats restored to normal level, and GK activity was highest in low
fat group.

In the entire group, significant rclationships were seen between the plasma glucose and
GK activilies(r=-0.6, p<{0.001). FFA levels and GK activities (r=-0.63, p<(0.001). Both in
normal and insulin treated diabetic rats, significantly depressed level of hepatic GK activity
was obscrved in the livers of animals fed high fat diet for 5 weeks and depressed level of
GK activity may be related to insulin resistance.

KEY WORDS : fat - hepatic glucokinase * plasma glucose - plasma free fatty acid - diabetic
rats.
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Table 1. The compositon of experimental diet

Low fat  Medium fat High far

Ingredient (4%, wiwt)  (12%) (20%)
g/100g
Casein 20 20 20
Corn starch 65.8 47.8 29.8
Corn oil 4 ‘12 20
Cellulose 5 15 25
Mineral mixture!) 4 4 4
Vitamin mixture?) 1 1 1
DL-methionine 0.2 0.2 0.2
kcal/100kcal

Fat 9.5 28.4 474
Carbohydrate 69.5 50.4 314

1) Composition of mineral mixture, g/kg mixture : Ca-
HPO, 500g, NaCl 74g, Ky80, 52g, Potassium citrate
monohydrare 220g, MgO 24g, Manganous carbonate
(43-48% Mn) 3.5g, Ferric dtrate (16~17% Fc) 6.0g,
Zinc carbonate 1.6g, Cupric carhonate (55~~55%
Cu) 0.3g, KIO; 0.01g, Chronium potassium sulfate
0.55g, Na;SO3 5H,0 0.01g, Sucrose, finely powered
118.0g

2) Nutrition Biochemicals, ICN Life Science Group,
Cleveland Ohio, Vitamin mixture(-B) : Vitamine A
conc. (200,000 units per g) 4.5g, Vitamine D conc.
(400,000 units/g) 0.25g, a-tocoperol 5.0g, Ascorbic
acid 45.0g, Inositol 5.0g, Choline chloride 75.0g, Ri-
boflavin 1.0g, Thiamine hydrochloride 1.0g Calcium
pantothenate 3.0g, Biotin 0.02g, Folic acid 0.09g, Vi-
tamine B 0.00185g, Starch 0 1Kg
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Table 2. Plasma glucose, free fatty acid and hepatc glucokinase activities in rats fed different far levels

Plasma glucose Plasma FFA Glucokinase

(g/100ml) (uEg/1) (nmole/min/mg protein)
Low fatr diet 1512+ 7.92 585.3+ 83.9 8.25+ 1.522
Medium fat diet 180.8%+ 7.8% 577.1% 105.6" 0.65t 0.10°
High far diet 130.2+ 15.92 7855+ 111,22 0.95+ 0.35b

1) Values are Mcant 5.D., n=4

2) Means in a column sharing a common superscript letter are not significandy different from each other

at p<C0.05

3) GK actuvides are expressed as nanomoles of glucose phosphorylated per minute per mg of eytosolic protein.

Table 3. Effects of insulin on plasma glucose, free fauy acid and hepatic glucokinase activites in alloxan-

diabetic rats fed different fat Jevels

Plasma glucose Plasma FFA Glucokinase
(g/100ml) (MEg/1) {nmole/min/mg protein)
Diabetic rats
Low fal diet 709.6+ 249.62% 689.9+ 63.0b¢ 0.17x 0.05¢
Medium fat diet 6522+ 91.82 7155+ 75.9% 0.14% 0.10°
High far diet 708.31+ 128.22 886.1% 106.62 0.10£ 0.03¢
Insulin treated diabetic rats
Low fat diet 81.0+ 7.5 257.9+ 89.7¢ 4.45% 1.2¢
Medium fat diet 77.8L8.6% 284.3+ 72.64 2.58% 0.8b
High fat diet 73.8% 6.00 556.1% 38.0° 0.97+0.7°

1) Values are Meant S.D., n=4

2) Means in a column sharing a common superscript letter are not significanty different from each other

ar p<(0.05

3) Glucokase actvites are expressed as nanomoles of glucose phosphorvlated per minute per mg of cvtosolic

protein.

4) Alloxan-diabetes was induced by the intraperitoneal injections of animals previously starved overnight with
alloxan monohydrate(180mg/kg B.W). Only animals that had a non-starvation blood glucose concentration
greater than 350mg/100ml of blood were employed. Insulin weated diabetic rats were given 5 units of
insulin zinc suspension/100g body wt, and were killed 24hr latet.
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Fig. 1. Spedific acdvities of hepatic GK as function of dietary far levels in diabetic(o -+ 1) and insulin treated
diabetic rats(++:++). Animals were the same as in Table 3.
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