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Exercise and/or High Fat Diet Affect on Lipid and Carnitine Metabolism in Rats
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Table 1. Review of carniline supplementation and exercise

Reference Camitine dosage

Duration

Results

(Species) {g/d) {days) FsLLs
Arenas et al, 1981(4) 1 180 Muscle carnitine increased over placebo
(humans) treated control
Vulkovich et al., .. L

Hrovieh et 1994(5) g 14 No effect on muscle camitine or fat oxidation
(humans)
Gorostiaga et al, 1989(A) . 28 RQ decreased during exercise 1n carnitine vs
(humans) - placebo supplemented
Wyss et al,, 1989(7) 5 o RQ decreased during exercise in carnitine ve
{humans) - placeba supplemented
D az et al., 1993(8

ccombaz e ’ (8) 3 7 We effect on RQ or on work capacity
(mimans)
Veechiel et al., 1950

cecluet et &, @ 2 Thr. prior to exercise Increased work capacily but no effect on RQ
(humans)

Swart et al,, 1897(10)

]

47 days

Camitine supplemented subjects had lower
RQ and ncreased endurance
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Table 2. Gomposition of experimental diets in each group
and subgroup (a/kg diet

Normal diel High—fat diet

Groups N

Ingradient Exercised Exercised
exercise EXercise

Casein 200.0 2000 200.0 2000
DL-methionine 3.0 2.0 3.0 34
Cormn starch 120.0 1500 - -
Sucrose 500.0 500.0 -
Dextrose - - 333.0 333.0
Fiher 50.0 50.0 50.0 50.0
Com il 50.0 50.0 3R0.0 3500

AIN®-mineral mix”  35.0 350 480 480
AIN®—vitamin mix® 100 10.0 110 14.0
Choline bitartrate 2.0 2.0 2.0 20
UATN-76 mineral mixture(g/kg Mixture): Calcium phosphate,
dibasic 500; Sodiun chloride 74: Potassium citrate mono—
hydrate 220; Potassiom sulfate 52 Magnesium oxide 24
Manganous carhonate 3.5: Ferric citrate 6.0; Zine carbonate

1.6: Cupric carbonate 0.3: Potassium iodate 0 01; Chromium
potassium sulfate 0.55, Sucrose (inely powedered to malke
1000.0g

PAIN-76 vitamin mixture(per kg Mitture): Thiamm.HCl
500mg; Riboflabin 600mg; Pyridoxme HCI 700mg; Nicotinic
acid 3g; D-calcium pantothenate 1.6g: Folic acid 200mg;
D-Bictin 20mg; Cvanccobalamin Img; Vitamin A(Retiny]
palmitate} 400,000IU: Vitamin E(di- & —tocophery] acetate)
5,000IU; Cholecalciferol 2.5mg: Menaguinone 5 0mg; Sucrose
finely powdered to make 1000.0g
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Table 3. Eftects of exercise andfor a high fat diet on food consumptlion, and body weight gain in rats

N Normal chet High-fat diet ANOVAY
Groups ; ;
No exercise Exercised No exercise HExercised I E DxE
Feed consurnption{g) 18309 174=1 % 140=0.8° 13607 00001 0029 NS
Energy intake(keal/d) 7031357 rAES e 742+43" AW ES N 0.001 0.029 NS
Initial body weight(g) 1301+69 12741763 1198+105 1281+58 NS NS NS
Weight gami{g) 15750105 13481188 1777+201°  1488%=167  0.03 0.002 NS
Feed efficiency ratio 0.27-04 024£0.02° 0.40+0.05° 0351003 0032 0.007 NS

All values are means £SD(n=8}

Values with different superscriprs are significantly diflerent (p<0.0%) Feed efficiency ratio was calculated as weighl gain
(day) / dietary intake(day?.
UThe degree of significance resulting from the 2-way ANOVA are shown with effects of diet (D), exercise (B}, and the
mteraction of diet and exercise (D ® L) being expressed as the numencal value or as not sigmficant (NS) when p>0.05.
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Table 4. Fffects of exercise and/ar high fat diet on serum and liver lipid fractions in rats

- Normal diet High-fat diet ANOVA"

oS No exercise Exercised No exarcise Exercised D E D<E
Serfum{mmol/L)
Tnacylglyceral 051 £0.05° 044005 050 0.04" 0.46+0.03™ NS 0.002 NS
Tatal cholesteral 290+ (,39° 208+£0.26° 324+031° 2131 0.12° NS 00001 NS
LDL-cholesterol 2.09=0.34" 144=012" 2.31=031° 1.81 +0,07 NS 0.001 NS
HDL-cholesterol 097=0 1. 0.79=007" 095012 0.85+0.16° NS 001 NS
Liver(mal/g)
Total lipids AR5E38 naxa e 55945 502146 00001 00002 NS
Tnacylelycerols 294£6.1" 224+ 5.0 3647 202+55 NS 00001 NS

All values are mean=5D (n=6).

Values with different subscripts within a row are sigmilicantly different (p<005),

D The degree of significance resulting fram the 2-way ANOVA are shown with effects of diet (D}, exercise (E), and the
interaction of diet and exercise (D xE) heing expressed as the numerical value or as nol significant (NS) when p>0.05.
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Fig. 1. The effects of exercise andfor 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<0.08) by
Tukey's test.

NEC, Nonestenfied acylcarmitine; ASAC, Acid-scoluble acylcarmiiine;
AIAC, Acid-Iinsoiubie acylcarnting; TCNE, Total camitine.

B No exsrose, [ Exesrcised

Table 5. Effects of exercise andfor high fat diet on tissue carnitine concentrations in rats

Normal diet High-fat diet ANOVA"
Groups - - -

No exercise Exercised No exercise Exercised D E DXE
Liver (nmol/g)
NEC 48.7--335" 2204+ 32 5 1242.6=247" 2752+50 1° 0.00001 0.05 NS
ASAC 96.3£39.0° 109.3+25,3° 7228=71" 12771434% 0003 NS NS
ATAC 45%35 43£35 57+24 284119 NS NS NG
TC 2485665 3D E5T 4 4205+ 79.6° ADB7EQLE*  0.0008 NS NS
Kidney (nmol/g)
NIC 3235+ 368 4345543 95.6L2R6% 4662+ 46.1° NS 0003 NS
ASAC 188 3+39.0° 20739530 24828+71° 9907+ 43.4° NS 0.001 NS
AIAC 17102 04101 0.4+0.02 062001 NS NS NS
TC 513.5+66.5° 752.0E57 4" GAR5E206F°  74866+01.9° NS 0.001 NS
Heart (nmolfg)
NEC 7127=584 B8ATED2 86364837  10432+1581 NS NS NS
ASAC 5908399 691.6+£90.3 71631449 BATTET25 NS NS NS
AJAC 117+35 51105 16.0+24 175+2.9 NS NS NS
TC 131454645 160501250 15067340 1607.7£91.9 NS NS NS
Slkeletal muscle (nmal/g)
NEC 1275 1 +27.0° 1317.7+81.2° 1101,1+1035° 1310 7+40.1° 0.002 0.0001 0.01
ASAC 1099+35.0° 702 1+25.3° 5795€171° @23.7L43.4° 0.001 0001 0.0001
AIAC 241271 43+18 Z3t18 e A NS 002 NS
TC 16885+ 149.0°¢ 2023 3+41.4° 16283+ 253.4° 1945411078 NS 0.0001 NS

All values are meant 5D (n=6).

Values with different subscripts wilhin a row are sigmficantly different (p<0.05). NEC = nanesterilied carnitine; ASAC =

acid-scluble acylcarmitine;

ATAC = acid-inseluble acylcamitme

UThe degrees of significance resulting from the 2-way ANOVA are shown with effects of diel (D), exercise (E), and the
interaction of diet and esercise (DXE) bemg expressed as the numerical value or as not sigmficant (NS) when p>0.05.
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Fig. 2. The effects of exercise andfor high fat diet on liver
carnitine concentrations.

The error bar show the standard deviation of the mean for 8
rats Lelters above the bars are significantly different (p<C.05)
by Tukey test

NEC, Nonesterfied acylcarniting, ASAT, Acid-soluble acylcarmiiine:
AIAC, Acid-insoluble acylcarniting; TCNE, Total carmibne.

B No exercise, [ Exercised
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Fig. 3. Northern blot analysis showing changes in hepalic
CPT-1 mBRNA wilh exercise training and high fat diet.
Total Iver BNA 115 pg) from high fat diet exercised (lane 1),
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