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Abstract

The effect of exercise and/or high—fat diet on carnitine status and carnitine palmitoyltransferase-
I(CPT-I) level were investigated in Weanling Sprague-Dawley rats. The rats were fed an AIN-76
diet or a modified high~fat AIN diet, supplemented with 35% corn oil, for 31 days. During the 31-day
period half of the animals in each dietary group were exercised on a treadmill for 90 minutes per day.
Carnitine concentrations were determined in plasma and liver and CPT-1 mRNA levels were measured
by Northern blot analysis with CPT-I cDNA probe in livers of rats. Exercise rats gained less weight
than non—exercised rats during the study for high fat diet group. Exercise rats had a higher plasma
acid-soluble acylcarnitine and acid insoluble acylcarnitine concnetrations than non-exercised rats
for normal diet group. Exercise or high fat diet increased liver carnitine concentration, but a mixed
effect was not shown. In exercised rats, CPT-I mRNA levels increased significantly relative to those
of nonexercised rats. CPT-I mRNA levels also increased when compared high-fat fed rats with those
of normal diet fed rats. These data suggest that there is a correlation between carnitine concen——
trations and CPT-1I mRNA levels and that CPT-I can be regulated at the transcriptional level by
exercise and/or high fat diet.
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Table 1. Composition of experimental diets in each group and subgroup (g/kg diet)
. Normal diet High-fat diet
Ingredient - - - :
No exercise Exercised No exercise Exercised

Casein 200.0 200.0 200.0 200.0
DL-Methionine 3.0 3.0 30 3.0
Corn starch 150.0 150.0 - -

Sucrose 500.0 500.0 - -

Dextrose - - 333.0 333.0
Fiber 50.0 50.0 50.0 50.0
Corn oil 50.0 50.0 350.0 350.0
AIN"™-mineral mix” 35.0 35.0 480 480
AIN®-vitamin mix? 10.0 100 140 14.0
Choline bitartrate 20 2.0 2.0 2.0

YAIN-76 mineral mixture(g/kg Mixture): Calcium phosphate, dibasic, 500; Sodium chloride, 74; Potassium citrate mono—
hydrate, 220; Potassium sulfate, 52; Magnesium oxide, 24, Manganous carbonate, 3.5; Ferric citrate, 6.0; Zinc carbonate,
1.6; Cupric carbonate, 0.3; Potassium iodate, 0.01; Chromium potassium sulfate, 0.55; Sucrose finely powedered to make

1000.0g

P AIN-76 vitamin mixture(per kg Mixture): Thiamin. HCl, 600mg; Riboflabin, 600mg; Pyridoxine. HC! 700mg; Nicotinic acid
3g; D-calcium pantothenate, 1.6g; Folic acid, 200mg; D-Biotin, 20mg; Cyanocobalamin, 1mg; Vitamin A(Retinyl palmitate),
400,000IU; Vitamin E(dI-a-tocopheryl acetate), 5,000IU; Cholecalciferol, 2.5mg; Menaquinone, 5.0mg; Sucrose finely

powdered to make 1000.0g
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Table 2. Effects of exercise and/or a high fat diet on food consumption, body weight gain, and liver weight in rats

Normal diet High-Fat diet ANOVAY
No exercise Exercised No exercise Exercised D E DXE
Feed consumption(g) 183 = 097 174 = 19* 140 *£ 08 136 £ 0.7 0.0001 0029 NS
Energy intake(kcal/d) 703 + 35® 671 £ 47 742 £ 45 717 £ 41® 0001 0029 NS
Initial body weight(g) 1301 = 69 1274 = 763 1198 +105 1281 + 9.8 NS NS NS
Weight gain(g) 1575 £103™ 1348 188 1777 £301° 1488 +167° 003 0002 NS
Feed efficiency ratio 027+ 0.4° 0.24+ 0.02° 040+ 005° 035t 003° 0032 0002 NS

UThe degree of significance resulting from the 2-way ANOVA are shown with effects of diet(D), exercise(E), and the
interaction of diet and exercise(D XE) being expressed as the numerical value or as not significant{NS) when p>0.05.

DAl values are means® SD(n=8).

Values with different superscripts are significantly different(p<0.05). Feed efficiency ratio was calculated as weight

gain(day)/dietary intake(day).
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Fig. 1. The effects of exercise and/or high fat diet on
serum carnitine concentrations.
The error bar show the standard deviation of mean
for 8 rats. Letters above the bars are significantly
different(p<0.05) by Tukey test.
NEC, Nonesterified acylcarnitine; ASAC, Acid-soluble
acylcarnitine; AIAC, Acid-insoluble acylcarnitine;
TCNE, Total carnitine.
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Fig. 2. The effects of exercise and/or high fat diet on
liver carnitine concentrations.
The error bar show the standard deviation of the
mean for 8 rats. Letters above the bars are sig-
nificantly different(p<0.05) by Tukey test.
NEC, Nonesterified acylcarnitine; ASAC, Acid-soluble
acylcarnitine; AIAC, Acid-insoluble acylcarnitine;

TCNE, Total camitine.
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‘high fat diet.
Total liver RNA(15pg) from high fat diet exercised
(lane 1), high fat diet no exercise(lane 2), normal diet
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and transferred to a nitrocellulose membrane. The
nitrocellulose membrane was hybridized 48 hr with
a [32P]-labelled CPT-1 cDNA probe and visualized
by autoradiography(B). P, probe CPT-I ¢cDNA. The
arrow indicates the position of CPT-I mRNA.
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