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Influences of Intake Large Amount
Linoleate on Concentration of

Various Lipids in Serum and Liver of Rats.

Keiichi Kuroda, Yoshiki Kobatake *

Effects of the large amount linoleate ingested on hematological data and on concentrations
of lipids in the serum and liver of male growing Sprague—Dawley rats were studied.

Experimental diets containing 20% fat were prepared by changing ratio of lard to ethyi-lin-
oleate(EL). Thus five kind diets, (1) 20% lard diet, (2) 15% lard+5% EL diet, (3) 10% lard+
10% EL diet, (4) 5% lard-+15% EL diet, and (5) 20% EL diet were prepared, and these diets
were administered to each group of rats for 4 weeks. Weight gain, food intake and fat pad
weight of groups fed the diets (1) to (4) were similar to each other but those of the 20% EL
group were significantly lower than those of other groups. Hematocrit value and hemoglobin
concentration in 20% EL group were lower than those of other groups, corresponding to incr-
eases of hemolysis But lipid peroxide concentration(TBA value) almost did not change.
Serum total cholesterol and phospholipid concentration were similar among all groups, whereas
serum triglyceride concentration decreased according as the increases of the EL ratio in the
diet . Liver total fat and the ratio of stearic, linoleic and arachidonic acids in liver total
lipids increased according to the EL ratio increases in the diet, whereas oleic and palmitic
acids decreased. It was suggested from these results that the adverse effects on the large
amount EL intake as much as 20% in the diet caused by fomation of lipid peroxide derived
from EL in the body.
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Table 1 Composition of basal diet
Casein 20.0%
DL—Methionin 0.3
a—-Corn starch 15.0
Cellulose powder 5.0
Mineral mixture 3.5
Vitamin mixture 1.0
Choline chloride 0.2
Sucrose 35.0
Test lipid 20.0
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Table 2 Fatty acid composition of test lipids used in the expsriment
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Ethyl-linoleate 95 859




Table 3 Weight gain and food intake of rats fed the experimental diets

for 4weeks.
Group Weight gain (g/4weeks) Food intake (g/4weeks)
1) Basal diet 146.0 £ 17.22%* 351.8 £ 28.62
+20% Lard
2) Basal diet 142.2 + 13.52 339.7 £ 2342
+15% Lard
+ 5% Ethyllinoleate
3) Basal diet 140.3 + 5.5° 3413 =+ 8.8°®
+10% Lard
+10% Ethyl linoleate
4) Basal diet 139.7 £ 13.22 344.7 + 18.82
+ 5% Lard

+15% Ethyl linoleate

5) Basal diet 90.0 = 4.7° 2649 + 12.8°

+20% Ethyl linoleate

* Mean =+ standard error of mean (n=6).
Mean in the same column not sharing a common supersucript letter
are significantly different (p<<0.05).

Table 4 Organs weight of rats fed on the experimetal diets.

(g
Group Liver Kidneys Heart Spleen Ret;‘;)tab;i:dminal Epfi;itidg;r(xlal
1) Basal diet 7.66+0.86%"* 1.80+0.11* 0.88+0.09 0.45+0.04 4.34+1.14 2.71+0.60
+20% Lard
2 ) Basal diet 6.62+0.49%® 1.61+0.212* 1,02+0.13 0.51+0.04 2.44+0.61 2.29+0.31
+15% Lard
+ 5% Ethyl-
linoleate
3 ) Basal diet 6.92+0.30* 181+£0.06* 0.84+0.04 0.50+0.02 2.26+0.36 2.00+0.18
+10% Lard
+10% Ethyl-
linoleate
4) Basal diet 6.74+0.50" 1.86+0.10* 0.83+0.05 0.49+0.03 2.85+0.56 1.94+0.29
+ 5% Lard
+15% Ethyl—
linoleate
5) Basal diet 5.73+0.21°% 1.47+0.07® 0.74+005 0.44%£0.03 153+0.34 1.22+0.30
+20% Ethyl-
linoleate

* Mean + standard error mean (n=6).
Mean in the same column not sharing a common superscript letter
are significantoly different (p<0.05).



Table 65 Weight of organs per 100g body weight of rats fed on the experimetal diets.

(g/100g body weight)

Retroabdominal Epididymal

Group Liver Kidneys Heart Spleen fat pad fat pad
1) Basal diet 3.53 0.83 0.41 0.21 2.00 1.25
+20% Lard
2) Basal diet 3.10 0.75 0.48 0.24 1.14 1.05
+15% Lard
+ 5% Ethyl-
linoleate
3) Basal diet 3.26 0.85 0.40 0.24 1.06 0.94
+10% Lard
+10% Ethyl—
linoleate
4 ) Basal diet 3.15 0.87 0.39 0.23 1.33 0.91
+ 5% Lard
+15% Ethyl—
linoleate
5) Basal diet 3.51 0.90 0.45 0.27 0.94 0.75
+20% Ethyl-
linoleate
250
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Value of discrimination
Fig 1. Distribution of erythrocyte corpuscular volume in rats
fed the exprimental diets for 4weeks. The value of

discrimination shows the gradation of corpuscular
volume.



Table 6 Count of red blood cell and white blood cell, and hemoglobin concentration

of rats fed on the experimental diets.

Red blood White blood Hemoglobin Hematocrit MCV
Group cell count cell count concentration
(countX107*/mf) (countX10-%/md) (g/100ml) (%) (u3)
1) Basal diet 797.4+252* 172.7+21 3 14.1+1.1 40.9+4.2%° 0.47+0.03
+20% Lard
2 ) Basal diet 791.6+56.4 209.7+29.6 13.9+1.0 39.3+1.62* 0.50+0.042
+15% Lard
+ 5% Ethyl-
linoleate
3) Basal diet 802.8+21.8 157.7+7.3 14.2+0.4 44.1+£1.2* 0.55+0.02°
+10% Lard
+10% Ethyl-
linoleate
4)'Basal diet 750.2+36.0 150.7+21.7 12.8%+1.0 438+1.5* 0.59+0.02°
+ 5% Lard
+15% Ethyl-
linoleate
5) Basal diet 766.4+46.6 170.7+£27.4 11.5+£2.0 32.7£3.0® 0.44+0.062
+20% Ethyl-
linoleate

*Mean * standard error mean (n=6).
Mean in the same column not sharing a common superscript letter
are significantoly different (p<<0.05).

Table 7 Percentages of erythrocyte hemolysis with dialuric acid

Group Erythrocyte hemolysis (%)
1) Basal diet 0.27 + 0.13*
+20% Lard
2 ) Basal diet 0.20 + 0.38
+15% Lard
+ 5% Ethyllinoleate
3) Basal diet 0.21 = 0.12
+10% Lard
+10% Ethyl linoleate
4) Basal diet 0.47 £+ 0.51
+ 5% Lard
+15% Ethyl linoleate
5) Basal diet 1.60 £ 0.30

+20% Ethyl linoleate

*Mean * standard error of mean (n=3).
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Table 8. Lipid peroxide concentration in the liver of rats

fed the experimental diets for 4weeks.

Group

Liver (n mol MDA¥g Liver)

1) Basal diet
+20% Lard

2) Basal diet
+15% Lard
+ 5% Ethyl linoleate

3 ) Basal diet
+10% Lard
+10% Ethyl linoleate

4) Basal diet
+ 5% Lard
+15% Ethyl linoleate

5) Basal diet
+20% Ethyl linoleate

82.00 + 2.94*

83.00 + 1.03°

85.01 x 2.47*

88 97 = 2.73*

89.34 + 2.63°

* MDA, malondialdehyde

** Mean * standard error of mean (n=6).
Mean in the same column not sharing a common supersucript letter

are significantly different (p<{0.05).



Table 9. Concentration of total cholesterol, triglyceride and Phospholipid
in the serum of rats fed on the experimental diets.

Group

Tatal cholesterol

Triglyceride
(mg/ 100 ml)

Phospholipid
(mg/100m))

1) Basal diet
+20% Lard

2) Basal diet
+15% Lard
+ 5% Ethyl-
linoleate

3) Basal diet
+10% Lard
+10% Ethyl-

linoleate

4 ) Basal diet
+ 5% Lard
+15% Ethyl-
linoleate

5) Basal diet
+20% Ethyl-
linoleate

71.00 £ 1.37°%*

65.12 + 1.37°

64.05 = 1.56°

67.00 £ 3.99%®

61.71 + 6.03*

116.9 + 10.89*

96.39 + 12.98*

100.51 + 11.782

64.49 + 8.02°

29.54 + 5.48¢

1644 + 8.0

149.8 = 7.0

1476 = 8.5

1446 + 10.2

155.0 + 23.6

* Mean * standard error of mean (n=6).

Mean in the same column not sharing a common supersucript

are significantly different (p<0.05).

Table 10. Concentration of total lipid in the liver of rats
fed on the expsrimental diets.

Group

Total lipid (g/100g liver)

1) Basal diet
+20% Lard

2) Basal diet
+15% Lard
+ 5% Ethyllinoleate

3) Basal diet
+10% Lard
+10% Ethyllinoleate

4) Basal diet
+ 5% Lard
+15% Ethyl linoleate

5) Basal diet
+20% Ethyl linoleate

4.71 £+ 0.062*

491 + 0.16%

541 = 0.15°

5.25 = 0.24%®

5.36 + 0.42%

letter

* Mean * standard error of mean (n=6).
Mean in the same column not sharing a common supersucript letter
are significantly different (p<0.05).
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Table 11.

the expsrimental diets.

Composition of main fatty acid in the liver of rats fed

(%)

Group

Cu:o

Cis:o0

Cis:1

Cis:o

Cio:y

CIBIZ

Ca:310-9 Cao:30w-6

C202 4

1

~

Basal diet
+20% Lard

2

~

Basal diet
+15% Lard
5% Ethyl-
linoleate

3) Basal diet
+10% Lard
+10% Ethyl-

linoleate

4) Basal diet
+ 5% Lard
+15% Ethyl-
linoleate

5) Basal diet
+20% Ethyl-
linoleate

0.5%0.1

0.2+0.0

0.1+£0.0

0.1£0.0

0.2+0.1

25.0x1.6* 3.6x0.9°

19.0£1.1°

18.0£1.2% 0.6x0.1°

154+0.9¢

16.3+0.9% 0.7+0.1°

1.3+£04°

0.6+0.1°

20.5+1.9%

22.1+1.5"

14.1£2.2* 328+3.5°

205+1.8°% 17.1+x2.4"

19.7+2.0*® 10.7+1.4°

9.5+1.0¢

6.0+0.3"

6.8+0.9

268+2.0

0.6x£0.2

15.6+0.7 0.3x0.1

19.2+1.4 0.6x01

23.5+2.4 3.0x1.]

- 2.0+0.8

0.6£0.1

0.4+£0.2

0.8+0.2

0.6x0.1

15.5+2.4*

254%3.1°

29.4x1.2%

278+2.3°

25.6+0.8°

* Mean + standard error mean (n=6).
Mean in the same column not sharing & common superscript letter are significantoly different (p<<0.05).

Table 12. Composition of main fatty acid in the liver of rats fed
the experimental diets.

(%)

Group

CMZO

CISIO

Cls:l

C1810

Cig:a

Cis: 2

1) Basal diet
+20% Lard

2) Basal diet
+15% Lard
+ 5% Ethyl-
linoleate

3) Basal diet
+10% Lard
+10% Ethyl-

linoleate

4) Basal diet
+ 5% Lard
+15% Ethyl-
linoleate

5) Basal diet
+20% Ethyl-
linoleate

3405

2.7x0.1

3.0+£04

2.5+0.2

3.2+0.5

25.5+1.0°

19.8+0.8°

18.9+0.7°

16.8+0.6¢

172£1.8¢

60£04°

4.0+0.3°

3.7+£0.3%

3.2+0.2¢

3.3£0.7%

5.9+0.5°

6.0£0.42

4.4+0.2"

3.3£0.1°

3.5+0.2¢

51.4+0.6°

41.8+0.4°

29.5+0.4¢

19.9+0.6°

156 9+1.0°

7.9+£0.32

25.9+0.6°

40.4+1.0°

54.2+0.2¢

56.9+3.4¢

* Mean % standard error mean (n=6).
Mean in the same column not sharing a common superscript letter
are significantoly different (p<0.05).
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