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Effect of olive oil levels as dietary fat on enzymes activity
concerned with fatty acids metabolism at exercise
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Abstract

In the present research the effect of exercise and fasting on serum energy substrates levels,
tissues glycogen levels and tissues citrate synthase and g -hydroxyacyl CoA dehydrogenase
activities were examined with mice fed different levels of dietary olive oil. Serum free fatty
acids levels increased significantly with fasting in 40% olive. Furthermore, marked increase with
exercise were observed in all groups. Although liver glycogen levels in 5 % and 20% olive were
decreased due to fasting, such a phenomenon was not found in 40% olive. Muscle glycogen
levels of 5% and 20% olive showed a decrease or decreasing tendency due to fasting. However,
a marked increase was observed in 40% olive. Muscle glycogen in 5% and 20% olive showed a
significant decrease due to exercise, while such a phenomenon was not found in 40% olive. In
gastrocnemius and soleus muscle citrate synthase activities of 20% and 40% olive were high
significantly due to fasting. Furthermore, 40% olive showed high activity with exercise. In
B -hydroxyacyl CoA dehydrogenase (HAD) activity of soleus muscle remarkable changes were
not found by fasting in all groups. On the other hand, its activity of 40% olive showed
significant high level due to exercise. HAD activity of soleus muscle in 40% olive showed a
marked high level with fasting and exercise.

Considering the above facts, the present research suggested that ingestion of high level olive
oil in extent of 40% as calori ratio may play an important role in effective utilization of free
fatty acid as an energy source and in slowing the rate of glycogen depletion during exercise and
fasting through high activity of enzymes concerned with fatty acids metabolism.
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Table 2 Fatty acids composition of olive oil.

olive oil

Fattyacid C16:0 C16:1 C18:0 C18:1 C18:2 C18:3

(%) 9.5 1.3 3.0 75.9 8.6 0.7
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BWBICE b IZERT 58 (control), Z D,
BITH04 V) N =7 =V RIT K B gk B & £
fif U3 58 (exercise) MO 14RO Hafs %
g A8 (fasting) % & &ATHEICE RG] %
17 (fig. 1),

control

* okeal ® jca Kill
TFasted—lHl |(—)|

20:00  21:00 5:00 6:00 8:00
exercise a b Kill
10-h Fasted I 10Kcal | l 4Kcal | IExerclse
20:00  21:00 5:00 6:00 800  8:50
fasted 2 b Kill
10-h Fasted | 10Kcal I | 4Kcal | 14-h Fasted |
8:00 9:00 17:00  18:00 8:50

a S5%olive:2.3g, 20%olive:2.1g, 40%olive:1.9g.
b Normal Powdered Mixture ( MF: Oriental Yeast Co.,Ltd.): 1.0g.

Fig. 1 Experimental schedule.

Table1 Composition of experimental diets.

5%0live 20%0live 40%0live
g/100g  %Kcal g/100g  %Kcal 9/100g  %Kcal

Cornstarch 81 80 72 65 57 45

Casein 11 15 12 15 14 15

Olive Oil 2 5 10 20 23 40
Mineral MixtureEl 4.0 4.0 4.0
Vitamine Mixtureb 1.8 1.8 1.8
Cholin Choride 0.2 0.2 0.2

a. Mineral Mixture:Oriental mixture.

. Vitamine Mixture:Harper mixture.
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Fig.2 Body weight of each group during
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Table 4 Epididymal fat tissue weight

Group
S5%olive 20%olive 40%olive
Fat tissue (mg) 536.1£139.3 578.9+£164.4 575.6+164.2

Values are mean + SD.
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Table 2 IZ/RTMD TH B, T1bb, FEIL
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Tableb Fatty acids composition of epididymal
fat tissue of each group

. . Group
experimental period
X R Fatty acid 5%olive 20%olive 40%olive
Values are mean for 21 mice. a,Significantly
. . . . C14:0 1.2 202 0.7 0.2 04 £0.1
different from 5%olive, p<0.05. b, Significantly 160 -
. . X .7 2.0 154 x2.7 11.3 £0.7
different from 20%olive, p<0.05.
C16:1 84 +09 5.2 +0.7 3.2 £0.5
C180 2.8 0.7 2.0 £0.7 1.8 £0.2
c18:1 59.4 £2.2 67.7 £2.9 736 1.4
Ta b|e 3 Body We|ght 182 44 0.6 6.8 £1.3 7.7 £09
C18:3 1.4 +£0.4 1.1 £0.3 0.6 0.2
Group Values are mean =+ SD(%).
5%olive 20%olive 40%olive
Initial body weight (g) 24.2+1.0 24.2+1.1 24.2+0.8
Final body weight (g) 35.8+2.5 36.8+2.9 38.1+2.22 b
Values are mean £ SD. a. 40%olive vs. 5%olive, (p<0.05). b. 40%olive
vs. 20%oalive,( p<0.05).
Table 6 Effect of fasting and exercise on serum glucose level.
Group Control Fasting Exercise
a
5%olive 250.2+14.3 260.6£23.2 203.2+26.9
a
20%olive 231.0+£12.1 239.3£16.4 196.1+£20.6
40%olive 244.0+£29.4 243.0+21.8 248.3+38.4

a. Significantly different from control. p<0.01. Values are mean + SD.and

are expressed as mg/dl.
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Table 7 Effect of fasting and exercise on serum free fatty acid level.

Group Control Fasting Exercise
5%olive 379.2+121.4 326.4+137.4 1197.6+270.1 °
20%olive 365.9+£100.9 474.9%127.7 1222.1+565.8 b
40%olive 247.3+89.2 623.0£111.1° 1278.3%277.0 b

a. b. Significantly different from control. a. p<0.01, b. p<0.005.

Values are mean £ SD. and are expressed as wEq/I.

Table 8 Effect of fasting and exercise on gastrocnemius and liver Glycogen level.

Gastrocnemius

Group Control Fasting Exercise
5%olive 1.8+0.3 1.5+£0.9 0.4+0.2 °
20%olive 3.0£07 20205 0802
40%clive 1.3+0.7 3.1+0.6 : 1.0+£0.2

Liver

S5%olive 29.6+2.7 143%7.7 ¢ 229+5.0
20%olive 55.6+6.5 14.0+5.0 ’ 228+11 .Ob
40%oalive 284+7.6 21.9+6.3 31.6£6.3

a. b. Significantly different from control. a p<0.05,b. p<0.001.

Values are mean =+ SD. and are expressed as mg/g tissue.
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Table 9 Effect of fasting and exercise on citrate synthase of gastrocnemius

and soleus muscle.

Gastrocnemius
Group Control Fasting Exercise
5%olive 4709 5.1£0.8 47406
20%0live 4.0£1.0 5.3+0.8 : 4.6+£0.6
40%olive 38+0.8 49+04° 48+08°
Soleus
5%olive 12.8£1.5 14.2£2.4 13.7+1.6
20%olive 13.1£1.8 15.742.0 13.3£1.2
40%oive 107429 16.0£1.5° 15.8+1.1°

a b. Significantly different from control. a p<0.05, b. p<0.005.
Values aremean =+ SD. and are expressed as «mol/min/g wet wt.

Table10 Effect of fasting and exercise on B-hydroxyacyl CoA dehydrogenase
of gastrocnemius and soleus muscle.

Gastrocnemius
Group Control Fasting Exercise
5%olive 10.5+5.4 11.0£4.5 74+3.4
20%olive 11.5£23 12.4£5.3 5.6+3.3
40%olive 8.7+3.6 14.5+3.3 160+2.7°
Soleus

5%oalive 19.5+5.8 209+29 17.0+6.7
20%olive 23.8+£8.6 29.3+5.7 20.7%6.1
40%olive 17372 30.3+3.62 29.4+25 2

a Significantly different from control. p<0.05.

Values aremean + SD. and are expressed as xmol/min/g wet wt.
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