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Different Effect of Dietary Krill- and
Egg-Phospholipids on Serum and Liver
Lipids of Rats

Keiichi Kuroda, Yoshiki Kobatake *

Present experiments were carried out to clarify the different effects of two types of puri-
fied phospholipids i. e.a krill-phospholipid and egg-phospholipid on the lipid concentration of
serum and liver of rats. Each experimental diet contained 5 % krill-phospholipid or 5% egg-
phospholipid, while the control diet contained 5% olive oil.

1) Total serum and liver cholestrol concentrations which had been elevated by the feeding of
the hypercholesterolemic diet were decreased significantly both krill- and egg-phospholipid
groups compared to the control group. And serum high density lipoprotein cholestrol con-
centration in both phospholipid groups were higher than that in the control gfoup. While
concentrations of serum and liver triglyceride were signficantly less in the krill-phospholipid
group than in the egg-phospolipid group.

2) Apparent excretion ratio of cholestrol into feces in the krill- and egg-phospholipid groups
were higher than in the control group. And fecal phospharus extracted with chloroform -
methanol (2:1) in two phospholipid groups were also higher than in the control group.

3) In the krill-phospholipid group the epididymal fat pad weight was significantly decreased
but not in the egg phospholipid group compared to that in the control group.

These results suggested that these 2 type phosholipids showed similar effect on the sup
pression of serum and live cholesterol, on the other hand, the difference of fatty acid patten
of these two phospholipids showed the different effect on serum and liver triglyceride con

centration.
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Table 1 Composition of basal diet

Casein(vitamin free) 20.0 %
L-Methionine 0.3
Mineral mixture* 35
Vitamin mixture* 1.0
Cellulose powder 5.0
Choline bitartrate 0.2
a-Starch 15.0
Sucrose 44.25
Cholesterol 0.5
Sodium cholate 0.25
Lard (low vitamin E) 5.0
Test lipid 5.0
*AIN-75™
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Table 2 Composition of test phospholipids
used in the experiments

Krill

Egg york
Name .
phospholipid  phospholipid
Nihon-suisan Asahi-kasei
Maker
Co. Lid. Co. Ltd.
Phospholipid 87.5% 96.7%
(P x25)
Phosphatidy!- 83.6 66.3
choline
Phosphatidyl- 7.8 14.0
ethanolamine
Lyso-phosphatidyl- 4.3 0.7
choline
(Fatty acid composition)
14:0 2.7 0.2
15:0 0.1 0.2
16:0 23.4 28.9
16:1 2.5 1.3
15:2 - 0.3
17:1 0.2 -
18:0 1.0 15.4
18:1 12.5 26.0
18:2 n-6 2.0 13.3
18:3 n-3 1.4
20:1 0.6 03
18:4 3.2 -
20:3 0.1 0.4
22:1 0.8 -
20:4 n-6 0.5 57
20:5 n-3 26.8 0.2
24:1 0.9 -
22:5 n-3 0.6 0.7
22:6 n-3 19.3 6.5
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Table 3 Weight gain, food intake, and weight of liver and epididymal fat pad

Weight gain Food intake Liver weight  Epididymal fat
pad weight
(g2 weeks) (g2 weeks) (g) (g)
1) Basal diet 98.0 £5.8* 196.5 +8.62 9.7 +0.62 1.26 + 0.142
+ 5% olive oil
2) Basal diet 90.2 +5.92 185.4 +7.0% 9.0+0.4% 0.92 +0.04P
+ 5% krill phospholipid
3) Basal diet 95.6+8.0%  189.7%7.02 9.5+0.92 0.96 +0.022P

+ 5% egg phospholipid

* Mean + SEM (n=5). Means in the same column not sharing a common superscript

letter are significantly different (p<0.05).

Table 4 Concentration of total cholesterol and HDL-cholesterol
in the serum of rats fed the experimental diets

Total cholesterol HDL-cholesterol HDL-chol. /T-chol
X 100
(mg/100ml) (mg,/100ml) (%)
1) Basal diet 445.4 +63.9%% 22.1+2.0% 5.3+ 1.62
+ 5% olive oil
2) Basal diet 209.1+13.3 P 39.5+3.4P 19.2+21P
+ 5% krill phospholipid '
3) Basal diet b b b
+ 5% egg phospholipid 204.3 = 20.6 37.9+3.2 19.7+ 3.4
* Mean + SEM (n=5). Means in tha same column not sharing a common superscript

lettter are significantly different (p<0.05).



Table 5 Concentration of triglyceride, S-lipoprotein and phospholipid
in the serum of rats fed the experimental diets

Triglyceride B-lipoprotein phospholipid

(mg,/100ml)
;ab

(mg,/100ml)

1) Basal diet 1274.4 + 165.32 159.6 + 15.9*¢

+ 5% olive oil

72.1 £8.8

2) Basal diet 63.1+ 5.5 636.3 + 41.3° 113.7+ 5.9°
4+ 5% krill phospholipid
3) Basal diet 97.6 +11.5° 566.2+ 54.4° 119.7+ 4.6°

+5% egg phospholipid

* Mean + SEM (n=5) . Means in the same column not sharing a common superscript
letter are significantly different (p<0.05).

Table 6 Concentration of total cholesterol, triglyceride and phospholipid in the liver of
rats fed the experimental diets for 2 weeks

Total cholesterol

Triglyceride phospholipid

(mg/g) (mg/g) (mg/g)
1) Basal diet 61.1+2.3%2 41.2+6.72 11.8 £0.4%
+ 5% olive oil
2) Basal diet 39.1+3.5P 19.1+22° 12.5+0.3%
+ 5% krill phospholipid
3) Basal diet 34.6+22P 27.6 +1.9° 14.0+1.22

+ 5% egg phospholipid

* Mean = SEM (n=5). Means in the same
letter are significantly different (p <0.05).
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Table 7 Apparent excretion ratio of cholesterol into feces and fecal phosphorus in rats
fed the experimental diets for 2 weeks

Sampling Ingested Cholesterol Apparet excretion Fecal organic
period cholesterol in feces ratio of cholesterol phosphorus
into feces
(day from start) (mgrat) (mg,/rat) (%) (ug,/rat)
1) Basal diet 0— 2 93.96+ 3.647 9.16+1.00 9.74+0.97 208.36 = 18.90
+ 5% olive 2— 4 102.16+ 4.78 12.32%0.45 12.14 +0.58 76.61 = 290
oil 4— 6 112.82+ 4.73 12.62+0.79 11.26+0.98 83.30+ 6.12
6— 8 124.30+ 5.43 14:46+0.89 11.64+0.48 86.24+ 6.65
8—10 123.46+ 6.26 15.38+4.96 11.90%+3.09 104.48+ 16.73
10—12 130.54+ 6.71 15.12+1.62 11.52+3.08 120.58 = 14.79
12—14 119.70+ 5.40 12.74*+1.74 10.80+1.78 140.80 + 21.52
2) Basal diet 0— 2 101.30+ 4.43 8.34+1.70 8.32+1.77 324.37 = 3551
+ 5% krill 2— 4 101.98+ 2.32 14.32+2.75 13.98 +2.59 392.58+ 17.25
phospholipid 4— 6 110.10% 3.33 27.60%=2.00 25.40+2.61 510.27 = 36.16
6— 8 114.38+ 4.28 27.34+3.08 24.20+3.22 328.44% 12.81
8—10 126.76+ 6.95 27.52+2.65 21.86+2.06 356.02+ 47.86
10 —12 128.14% 7.68 32.90*3.55 5.76+2.37 439.71+ 23.05
12—14 119.88+ 5.70 36.38+3.90 30.50+3.24 490.48+ 47.75
3) Basal diet 0— 2 100.58+ 1 17.56 = 3.45 17.50+3.43 183.93+ 21.36
+ 5% egg 2— 4 112.96+ 2 31.00+6.52 27.46+5.62 391.49+ 79.65
phospholipid 4— 6 12538+ 1. 46.06+4.13 39.02+4.30 686.64 +112.70
6— 8 133.12+ 3.40 46.06%+8.92 35.06+7.14 759.84 + 115.16
8—10 133.84+ 6.01 50.46+4.70 38.48+-4.87 735.62+124.79
10—12 143.26+ 8.00 58.82+7.04 42.62+7.18 908.65 +141.09
12—14 133.38+14.34 47.66+5.64 37.80+6.85 880.05 £176.50

* Mean + SEM
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