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ABSTRACT

Present study was conducted to investigate the effects of exercise and cholesterol diet on plasma and liver lipids, plate-
let aggregation, erythrocyte Na efflux and liver index such as GOT and GPT using Sprague Dawley rats. Forty rats were
divided into four groups and fed control or 0.5% cholesterol diet with and without treadmill for six weeks. The final body
weight of group fed cholesterol diet with exercise was somewhat decreased compared with group fed cholesterol diet
without exercise. L.W/B.W ratio was significantly increased in groups fed cholesterol diet (p < 0.01), but exercise ten-
ded to decrease this ratio. Plasma total cholesterol was significantly increased and HDL-cholesterol was decreased in
groups fed cholesterol diet (p < 0.01). Plasma triglyceride was significantly decreased in groups fed cholesterol diet
compared with groups fed control diet (p < 0.01). Plasma triglyceride of groups with exercise was significantly decreased
compared with their non exercising counterparts regardless diet (p < 0.05). Liver total cholesterol and triglyceride was
significantly increased in groups fed cholesterol diet (p < 0.01), but exercise did not affect on these levels. Na-K ATPase
was somewhat decreased in groups fed cholesterol diet, and exercise tended to recover the reduced Na-K ATPase. Na
passive transport was significantly decreased in group fed control diet without exercise and significantly increased in
group fed cholesterol diet with exercise, there were significant differences between groups (p < 0.05). There were no dif-
ferences in total Na efflux and intracellular Na among groups, and total Na efflux was not correlated with intracellular Na.
Hematocrit was significantly lower (p < 0.05) in group fed cholesterol diet without exercise compared with other groups.
Platelet aggregation in the initial slope and the maximum was increased in groups fed cholesterol diet, but not statistically
significant. Exercise especially increased the initial slope of aggregation. Plasma GOT and GPT was significantly increa-
sed in groups fed cholesterol diet (p < 0.01), and exercise in group fed cholesterol diet significantly decreased both GOT
and GPT compared with the non exercising counterpart (p < 0.01). This study showed that cholesterol diet increases
plasma and liver lipids and GOT and GPT, and exercise improves plasma and liver lipid profile and liver index of GOT
and GPT preventing fatty liver. (Korean J Nutr 2008; 41(5): 381~390)

KEY WORDS : cholesterol supplemented diet, exercise, plasma and liver lipids, platelet aggregation, erythrocyte Na
efflux, GOT/GPT.
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Table 1. Composition of experimental diets (%)

Ingredient Control Cholesterol
Casein” 20.0 20.0
L-methionine® 0.3 0.3
Lard” 9.0 9.0
Soybean Oil” 1.0 1.0
Choline chloride” 0.2 0.2
Vitamin mix® 1.0 1.0
Mineral mix” 35 35
Sucrose® 20.0 20.0
Corn starch? 40.0 39.3
Cellulose” 5.0 5.0
Cholesterol” - 0.5
Cholic acid” - 0.2

Total (%) 100.0 100.0

a) Teklad, Harlan Madison WI, USA, b) Samlip Yugi Co,

c) Jeil Jedang Co. d) Junsei Chemical Co., Ltd,

e) Vitamin mixture (mg/100 g): Thiamine HCI 60.0, Riboflavin
60.0, Pyridoxine HCI 70.0, Nicotinic Acid 300.0, D-Calcium Pan-
tothenate 160.0, Folic Acid 20.0, D-Biotin 2.0, Vit. B12 0.1, Vit. A
80.0, Vit. E 2000.0, Vit. D; 0.25, Vit. K 0.5, Sucrose 97290.0.

f) Mineral mixtuer (g/100 g): CaHPO, 50.0, NaCl 7.4, KsCeHsO7 -
H.O 22.0, K,SO. 5.2, MgO 2.4, Manganous carbonate (43—48%
Mn) 0.35, Ferric citrate (16.7% Fe) 0.6, Zinc carbonate (70% Zn)
0.16, Cupric carbonate (53—55% Cu) 0.03, KIO; 0.001, Na,SeOs -
5H,0 0.001, CrK (SO.), - 12H,0 0.055, Sucrose 11.804.

g) Samyang Genex Co. h) Sigma Chemical Co., USA
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Table 2. Effects of cholesterol diet and exercise on growth rate and feed intake

Control diet Cholesterol diet p-value
Non-exercise Exercise Non-exercise Exercise Diet Exercise  Diet X Exe

Initial B.W (g)“ 367.0 +34.2 366.7 +21.5 367.1 + 248 367.0 £11.4

Final B.W (g) 463.9 +57.6 456.7 + 23.1 470.6 =+ 35.0 4547 + 31.9 0.8130 0.1664 0.5973
ADG? (g/d) 22 *+ 07 21 + 0.3 23 * 05 20 * 0.6 0.8304 0.1752 0.6485
ADFI® (g/d) 228 £ 29 224 £ 09 219 £ 21 221 £ 11 0.3354 0.8957 0.6918
F.ERY 0.10 = 0.02 0.09 = 0.02 0.11 = 0.02 0.09 = 0.02 0.4493 0.1055 0.3691
LW/B.W” (%)™ 25 + 03° 25 + 01° 48 + 05° 46 + 0.4° <0.0001  0.3749 0.2451

1) Body weight after exercise adaptation, 2) ADG: Average daily gain, 3) ADFI: Average daily feed intake
4) F.E.R: Feed Efficiency Ratio, 5) L.W/B.W: Liver wight/Body weight ratioValues are means = SD of 9 rats
#+: Values in the same row not sharing the same superscript differ (p <0.01)
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Table 3. Effects of cholesterol diet and exercise on the plasma and liver lipids

Control diet Cholesterol diet p-value
Non-exercise Exercise Non-exercise Exercise Diet Exercise Diet X Exe
Plasma (mg/dl)
Total-cholesterol™ 67.3 + 17.9° 65.5 + 14.3% 144.3 + 26.9° 143.8 + 23.8° <0.0001 0.8706 0.9307
HDL-cholesterol™ 363+ 9.7° 377+ 3.1° 16.7 + 4.0° 157+ 6.2° <0.0001  0.9116 0.5585
Triglyceride™* 82.5 + 19.8° 56.5+ 8.3° 383+ 7.4% 28.6 = 2.8 <0.0001 <0.0001 0.0405
Liver (mg/g)
Total-cholesterol™ 55+ 1.6 55+ 0.7° 477+ 7.3 440+ 3.9° <0.0001  0.2132 0.1989
Triglyceride™* 175+ 3.8 165+ 5.4° 284+ 7.4° 260+ 6.8°  <0.0001 0.4028 0.7164
Values are means * SD of 9 rats. 1) Values in the same row not sharing the same superscript differ (p <0.05)
#+. Values in the same row not sharing the same superscript differ (p<0.01)
Table 4. Effects of cholesterol diet and exercise on erythrocyte sodium efflux
Control diet Cholesterol diet p-value
Non-exercise Exercise Non-exercise Exercise Diet Exercise Diet X Exe
Intracellular Na” (mmol/I rbc) 50 +07 43 +05 48 +09 44 +03 0.7924 0.0709  0.1912
Na Efflux (mmol/I rbc/hour)
Na-K ATPase” 0.88 = 0.2 0.89 = 0.1 0.65 = 0.2 0.71 £ 0.3 0.0821 0.7353 0.8289
Na-cotransport” 0.48 = 02 0.50 = 0.2 0.48 = 0.2 0.36 = 0.2 0.4392 0.5473 0.4351
Na-passive transport”* 0.31 £ 0.1% 0.46 + 0.1° 0.43 +0.1°° 059 +0.1° 0.0006 <0.0001 0.9101
Total Na efflux 1.67 £0.3 1.85 £0.2 156 £ 0.1 1.67 £0.3 0.8749 0.6325 0.9439
1) Intracellular Na; upper values are forintact red blood cells, 2) Na-K ATPase is ouabain sensitive Na efflux
3) Na-cotransport is furosemide sensitive Na efflux
4) Na-passive transport is Na efflux under the blockage of Na-K ATPase & Na-K cotransport
Values are means + SD of 9 rats. *: Values in the same row not sharing the same superscript differ (p < 0.05)
Table 5. Effects of cholesterol diet and exercise on hematocrit and platelet aggregation
Control diet Cholesterol diet p-value
Non-exercise Exercise Non-exercise Exercise Diet Exercise  Diet X Exe
Hematocrit (%)™ 438 £ 1.2° 43.6 £ 0.5° 418 +1.1° 44.0 £ 1.0° 0.0202 0.0037 0.0008
Platelet aggregation
Maximum (£2) 19.4 £3.7 17.7 £ 1.6 21.7 £ 4.3 21.8 £ 4.2 0.0121 0.4916 0.4460
Initial slope (2/min)* 16.4 £+ 2.1° 17.9 + 2.0% 20.7 + 5.4% 219 £33 0.0009 0.2465 0.9094

Values are means + SD of 9 rats. *: Values in the same row not sharing the same superscript differ (p < 0.05)
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Table 6. Effects of cholesterol diet and exercise on GPT and GOT

Control diet Cholesterol diet P-value
Non-exercise Exercise Non-exercise Exercise Diet Exercise Diet X Exe
GPT (U/)** 19.5 + 3.0° 14.3 + 3.1° 52.9 + 25.5° 253+ 57° <0.0001 0.0007 0.0160
GOT” (U/)* 38.6 + 7.2° 46.9 + 7.3% 121.3 + 44.5° 73.1 +12.6° <0.0001  0.0167 0.011

1) GPT: glutamate-pyruvate transferase, 2) GOT: glutamate-oxalate transferase, Values are means = SD of 9 rats
#+. Values in the same row not sharing the same superscript differ (p<0.01)
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