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=ABSTRACT=

The effect of dietary fish oil ( mackerel oil: MO, eel oil: EO) on energy utilization in rats was
studied with measurements of various tissue lipoprotein lipase( LPL) and liver and heart mitoch-
ondrial respiration. Fatty acid composition of mitrochondrial inner membrane matrix was also
investigated. Dietary fat level was 10%¥w/w) and reference groups were fed soybean oil (SO),
repeseed oil ( RO) and beef tallow( BT ).

‘ Activity of LPL was about 60% higher in post-heparin plasma and 2 to 3 times higher in
adipose tissue of BT group than fish oil or vegetable oil group. But there was no significant
difference between fish oil and vegetable oil groups.

Inclusion of EO above 2% (w/w) in dietary fat with filler oil of BT, markedly reduced both
post—heparin plasma and adipose tissue LPL. Effects of MO and EO were not differentin adi-
pose tissue LPL, but EO was more effective than MO, in reducing post—heparin plasma LPL
when mixed fat with varying amount of fish oil was used.

Hepatic mitochondria isolated from fish oil —fed group showed the lowest rate of respiration
but had P/O ratio comparable to SO and BT groups. On the other hand, cardiac mitochondria
of fish oil group showed no difference in all the mitochondrial respiration parameters observed.
RO group had lowest P/O ratio both in hepatic and cardiac mitochondria. Fatty acid compo-
sitions of mitochondrial lipid differ between SO, RO, BT and MO groups, notably in the con-
tent of C,y, fatty acid. :
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Table 1. Fatty acid composition of experimental fat and oil

{ unit: %)
Fatty acid! Makerel oil Eel oil Soybean oil Rapeseed oil Beef tallow
14:0 2.6 2.5 - 1.0 2.4
15: 0 0.5 0.4 - - 0.2
16: 0 20.5 19.4 10.1 3.3 26.1
16:1 5.8 8.8 — - -
16: 2 11 1.4 - - -
18: 0 6.8 6.2 8.1 0.7 23.5
18:1 25.4 41.8 26.1 18.8 42.5
18:2 1.8 1.6 47.7 12.6 3.6
18:3 0.3 0.5 8.0 6.8 -
20:0 6.0 4.9 - 9.6 1.7
Unknown 2.6 2.0 -~ - -
22:1 7.4 0.8 - 47.2 -
24 :1 1.5 6.8 - - -
Unknown 18.7 2.9 - - -

! Carbon number : number of double bonds.

I o] w] A& glycerol &] oS chromotrophic
acid 2 WA A7 570nmel] A v] A A3 Fslgd ok
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Table 2. Effect of dietary fat and oil on activities of lipoprotein lipase in plasma and adipose tissue after

two —~week feeding

Makerel oil Eel oil Soybean oil Rapeseed oil Beef Tallow
nmoles glycerol/mg protein/hr
Plasma 16.1-40.7% 16.0+ 1.0° 202+ 1.1P 145+ 1.0 248+ 0.9¢
Adipose tissue 243.749.02 294,0+21.12 255.0+13.:62 454.7+16.6P 811.5426.9°
Heart(2) 80 -95 42- 90 66 — 93 24-101 115- 130

a, b, ¢: Values within a row not sharing with the same superscripts, are significantly different each other at

p<0.05.
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Fig. 1. Changes in post—heparin plasma lipoprotein
lipase activity of rats fed = different levels
mackerel oil or eel oil.

Beef Tallow was used as filler oil to have
10% fatin diet.

ne matrix-%3¥ (< 3a¢] A1) Folchyf 2] 3}
o XA 3% AA 3 F methylation™ A|H petro-
leum ether & 333 A& A4 MAsld 4L A5
¥ gas—chromatography 2 A % 2 H3s}qis}

7) $A ¢
AYPLH Y fro]5  Studentst —test 2 WY1 ch

4 82 2 1

1) Lipoprotein lipase 4 &

A# 4 o)7l B3 F 12 post—heparin plasma k-
poprotein lipase?] 412 Table 24 EA] 3} uje}l 3
o] &7 &e] 7ML, %, AMTE, AFTHTE

©® ---@ mackerel oil
O—-0 eel oil

500

nmoles/mg protein hr.

g

Fish oil content (% w,/w diet)

Fig. 2. Changes in adipose tissue lipoprotein lipase
activity of rats fed different levels of mac-
kerel oil or eel oil.
gpnd.iltions were the same as described in

ig. 1.
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Table 3. Oxidative activity of hepatic and cardiac mitochondria isolated from rats fed SO, RO, BT or MO

Diet Rate of oxygen uptake Respiratory P/O ATP
e
State 3 State 4 Control Ratio Synthesized
ng atom O/ mg protein/ min nmole/ mg protein/ min
SO 589+ 7.0% 15.5 3.81+0.52 2.39+4 0.222 141
L RO 57.9-+14.8% 21.4 2.70+0.18 2.22+0.04b 129
iver
BT 406+ 51° 13.1 3.1140.36 2,32+ 0.12% 94
MO 33.7+ 5.1° 9.6 3.5240.04 2.78+031° 94
SO 332+ 50 82 4.04+0,302 2,66+ 0.24 883
Heart RO 3704 65 74 4,98 +-0,402 2,26+ 0.20 836
ea;
BT 310+ 23 63 4,900,442 2,684 0.25 831
MO 351+ 44 57 6.1140.52 2.5140.23 881

S0 : soybean oil, RO:rapeseed oil, BT: beef tallow, MO : mackerel oil.
a, b: Values within a row not sharmg with the same superscripts, are significantly different each other at p<0.05,

Table 4. Relative fatty acid composition of lipid extracted from hepatic and cardiac mitochondria inner mem-
brane matrix of rats fed SO, RO, BT or MO .

Fatty acid ! LIVER HEART

(ow/w ) SO RO BT MO SO RO BT MO
12:0 0.7 0.5 0.2 0.7 11 0.9 1.9 0.6
14:0 2.0 0.9 2.3 2.2 2.9 2.1 21 42
16:0 2412 154° 1166?1867 | 154 10.6 1.9 149
16:1 0.9 - 0.7 06 07 10 0.4
18:0 38.0 42,0 433 39.1 38.7 4“7 40.6 33.7
18:1 10.1% 20,2P 19.2P 1890 | 104*  181P 1630 108b
18: 2 134 6.9° 0.8 71> | 2202 0. 1812 16. 2
18:3 - - _ tra, 0.3 1.6 - -
20:0 - - - 0.4 tra, tra. 0.3 -
20: 4 8.1% 10.6° 6.3% 593 6.6 5.1 44 5.4
22:1 - - 0.7 - 15 - -

Unknowns 2.8 35 1.8 5.7 30 45 3.4 45

! Carbon number : number of double bonds.
SO: soybean oil, RO:rapeses oil, BT: beef tallow, MO: mackerel oil.
a, b: Values within a row not sharing with the same superscripts are significantly different each other at p<0.05.
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