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Dietary fats and plasma and liver cholesterol levels
LEffect of free linoleic acid and trilinoleate
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Table I. Composition of basal diet?®.
Components ’ Welght (% )

Sucrose l 74

Casein (Vitamin free)» 19

Cellulose powder® 2

Salt mixture ‘“Wesson” 4

Vitamin mixture® ‘ 1

a) The dietary oils were added at the
expence of sucrose.

b) Nutritional Biochemicals
tion, Cleaveland, Ohio.

¢) Toyo Roshi Co., Celulose powder D.

d) See reference.®

Corpora-

Table II. Fatty acid composition and

structure of dietary oils.®

. . Trilinoleate™ .
Fatty Linoleic ! ) eate Oleic
acids | acid 12,3 ‘ 2 ‘ 1,3 acid
14:09  tr 04 | 06 | 02| 39
16:0 0.6 1.2 2.9 0.4 | 6.3
16:1 0.1 0.3 | 0.5 0.2 2.7
18:0 0.1 0.3 | 0.6 0.2 6.1
i8:1 8.2 23.1 29.2 20.1 77.1
18:2 | 90.9 | 75.7 | 66.2 | 79.0 | 3.9

a) Values are expressed as a per cent of
the total fatty acids.

b) Tatty acid composition of the 2-position
of the triglyceride was determined after
pancreatic lipase digestion!®, and that of
the 1, 3-positions was calculated
ing to the 2-random-1, 3-random distribu-

accord-

tion hypothesis,i. e., C,3=(3XCy.23-C:)/
2.27J
c¢) Fatty acids are designated as chain

length : the number of double bond.
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Growth and liver weight.®

. Initial 8 weeks 13 weeks
Dietary D o ) } )
groups® Body wt. Body wt. Liver wt. Body wt. Liver wt.
o (g) (8> S:) (&> g

A 38+6 231+13.2 9.5+1.0 293+ 7 10.34+0.5
B 3846 251t16.1 10.14+1.8 332--10 11. 8-£0.7
C 38+6 221420.2 8.7+2.1 284+12 9.4+0.3
D 37+7 227+18.7 0.7+2.1 307+ 6 11. 5+0.2
E 38+6 251+17.0 10.8+1.5 300413 11.74+0.5
F 39+7 236421.3 10.0+1.9 317-+10 11.0+0.5
G 36+5 1169 9.79 245i 1 ‘ 9.6+1.0

a) Values are the means and S.E. Four and 5 rats per group for 8 weeks and 13

weeks, respectively.

b) A :1.5% linoleic acid, B: 2.6 %
A1
acid.

¢) Mean of 2 rats,

trilinoleate, C :
cholesterol, E : B-}1 9 cholesterol, I) ; C-}-1 95 cholesterol, G : 2.6 &

trilinoleate, D :
% oleic

1.5%
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Table IV, Concentration of plasma

cholesterol.®
8 1 k
Dietary , weeks 3 weeks )
i st i D
ETOUPS |motal! Free ilé"otge)r Tota]i Free E(S??)r
A 73.8 1 20.5 | 71.6 | 85.6 | 28.5 | 66.1
B 77.3 | 22.6 | 70.8 | 81.6 | 24.4 | 70.2
C 75.5 1220 70.9 | 74.6 | 23.0 | 69.2
D 73.2(18.6 | 74.6 | 88.6 | 25.6 | 71.2
E 72.2119.1|73.5|90.0 | 24.6 | 72.8
I 76.3 | 21.7 | 71.6 | 87.1 | 24.1 | 72. 4
G 63.0 | 18.2 ! 71.1 | 79.7 | 23.4 | 72.1
a) Values are the means of duplicate ana-

lyses of the pooled plasma specimens per
group, and expressed as mg per 100 ml
plasma, Four and 5 rats per group for 8
and 13 weeks, respectively.
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Table V. Concentration of liver cholesterol.®

. 8 weeks 13 weeks
Dietary | ) o
) S Ester N Est
O metal | Fee |G | Towt | owee |G
A 2.29+0.01 1. 78+0. 05 22.4+2.5 2.464+0. 14 2.07+0.06 15.74+2.3
B 2.30+40.13 1.81-+0.09 21.14+1.5 2.4240.10 1. 854+0. 14 23.2+2.4
C 2.574+0.15 1. 80-£0. 14 30.0+3.9 2.30+0.12 1.85+0. 14 19.442.3
D 5.374+0.55 2.05+40.12 60.9+3.5 4,02+0.73 2.14-+0.05 42.9+8.6
K 5.71+0.75 2.2340.13 59.7+3.3 4,10+0.50 2.2140.04 43.0+6.0
F 5.194-0.20 1.94+0.01 62.6+1.2 4,92+0.51 2.26+0.16 52.3+4.7
G» 3.31 1. 89 ‘ 42.8 3.20+0.13 1.98+0.07 37.8+3.6
a) Values are the means (4 rats for 8 weeks and 5 rats for 13 weeks) and S.E., and
expressed as mg per g liver.
b) The values for the 8 week-experiment are the mean of 2 rats.
Table VI. Compositiom plasma cholesterol esters,?
Cholesterol ) o Dletafy groups e B
esters A ‘ B ‘ C D E ‘ F ‘ G
14:0 0.1 0.1 0.1 0.2 02 | oz 0.1
16 : 0 2.4 2.0 2.0 2.6 2.3 2.4 2.4
16:1 2.5 2.8 2.2 6.7 5.0 5.5 6.0
18:0 0.2 0.1 0.1 0.1 0.1 0.1 0.2
8 weeks | g1 3.1 2.7 3.2 7.2 6.1 5.5 10.3
18:2 1.8 4.7 3.8 6.8 6.7 6.0 2.4
20:3 — — — — — — 8.6
20 : 4 26.7 27.6 28.0 16. 4 18.4 20.1 2.7
14:0 0.2 0.2 0.2 0.2 0.2 0.2 0.2
16 : 0 3.3 3.4 2.9 3.6 4.0 3.9 3.2
1611 4.6 3.0 3.6 6.3 6.3 8.3 8.7
. 18:0 0.2 0.3 0.2 0.2 0.2 0.2 0.2
15 weeks | 140 5.0 4.5 4.3 8.6 7.3 8.4 12.0
18:2 6.1 6.2 5.5 6.6 8.1 6.9 3.1
20:3 — — — — —_ — 10.1
20:4 23.5 24.2 21. 2 20. 4 21.5 18.0 3.5

a) Values are the mean of duplicate analyses of the pooled plasma specimens per

groups,and expressed as mg per 100 ml plasma,

Theamounts of individual cho-

lesterol esters were calculated by multiplying 0. 73 by the concentration of plasma

cholesterol esters.
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Summary

As a part of studies related to the effects of dietary fats with different fatty acid configura-
tion of the glycerides on the concentration and composition of plasma and liver cholesterol,
weanling male rats were fed on the diet containing linoleic acid either as a free form or
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trilinoleate for 8 and 13 weeks.

When the rats were kept on the diets that contained essential fatty acids (EFA) at the level
of the minimum dietary requirement, no differences were found in the concentration and compo-
sition of plasma and liver cholesterol between two types of EFA, Administration of cholesterol
(1%) also gave similar results. The data indicate that which types of linoleic acid have
similar effect on the plasma cholesterol level.

The Laboratory of Nutrition Chemistry,
Department of Food Science and Technology



