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ABSTRACT

The present study was undertaken to investigate the relationship between plasma choles-
terol levels and phospholipid composition of liver microsomes in rats. The addition of 0.4%
choline and/or 0.8% methionine to the choline-free diets containing casein or soybean protein
isolate(SPI) increased plasma cholesterol levels, and there existed a significant positive
correlation between the plasma cholesterol levels and the ratio of phosphatidylcholine (PC) to
phosphatidylethanolamine (PE) of the liver. When diet was changed from SPI diet to casein
diet, both plasma cholesterol levels and liver PC/PE ratio increased rapidly and reached
plateau on day 2 and day 1, respectively. The significant correlation between the plasma
cholesterol level and PC/PE ratio was also found in rats fed cholesterol-free diets containing
either casein, SPI, lactalbumin or wheat gluten, but not in rats fed those diets with cholesterol.
These findings suggest a possibility that the alteration of the liver PC/PE ratio might be one
of the causes for the hypocholesterolemic efficacy of SPI observed in rats fed a cholesterol-free
diet. Nutr. Sci. Soy Protein, Jpn. 12, 56-62, 1991.
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Table 1. Composition of basal diet
N A EL = T -
Ingredient /100 g dict 3\ Vv & Met EB%E®»5E PC/PE iz EH LR
— . o3, % CHOL RE & Ffke SPI A To ERORE
rotein ., S X P P - - -
»-Corn starch 438 Eh XA VRETNE o7, Fig 1 WRT XS
Sucrose 20 m#E CHOL B & PC/PE & offlo#EE r=0.97, p
Corn oil 5 <0.001) ¥, Mm#E CHOL BE LFEH 25 r 1 FERH
Mineral mixture* 5 ORI (r=—0.76, p<0.05% X O'r=—0.74, p
Vitamin mixture* <0.05) LbbBErot,
Choline chloride 0.2

*A. E. Harper (1959)
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Table 2. Effects of dietary choline and methionine on growth, food intake, liver weight and liver lipid content

in rats fed on casein and SPI diets

Body wt Food

Liver lipids

Diet g R Liver wt
gan intake CHOL TG PL
g/15d  g/15d g/100 g BW mglg mg/g mg/ g
25C (Choline-free) 84422 202+£3° 5.05+0.05° 5.0+0.1° 47 .12 .4° 20.9%0.2¢
+0.4% Cho-«Cl 81+28 199-+3° 4.76+0.08¢ 3.94+0.1¢ 16.4+0.4¢ 21.9+0.3¢
+0.8% Met 71£1° 185+2° 4.83%0.05° 4.940.2° 44.3+3.3° 20.6£0.3¢
+0.4% Cho-Cl+0.8% Met 62+x2¢ 1806 4.82+0.10° 4.84+0.2° 39.5+4.6° 20.7%0.3¢
25S (Choline-free) 65+ 1°¢ 2033 7.48+0.10* 17.2%0.3* 350.4+11.0*0  15.240.3®
+0.4% Cho+Cl 8513 221447 4.00£0.05° 3.7£0.0¢ 10.4+0.4° 25.7£0.6°
+0.8% Met 83+2° 191430¢ 4.21+0.07¢ 3.7%£0.1¢ 13.1%0.4¢ 24.3%£0.4°
+0.4% Cho+Cl14+0.8% Met 85+32 193 £6°¢ 4.36+0.06¢° 3.7%0.1¢ 11.8£0.2¢ 24.1+0.3°

Values are mean=SE for 7 rats; values in a column not sharing the same superscript letter are significantly
different at p<0.05. 25G, 25% casein; 25S, 2596 SPI; Cho+Cl, choline chloride; CHOL, cholesterol; TG, trig-
lyceride; PL, phospholipid.
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PC/PE in liver microsomes

Relationship between plasma total

Fig. 1.

cholesterol level and PC/PE ratio of

liver microsomes in rats.
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Time-dependent alteration of plasma total cholesterol

level and PC/PE ratio of liver microsomes after change
of diet from 25% SPI diet to 25% casein diet in rats.

*p<0.05 from day 0.
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Fig. 3. Time-dependent alteration of fecal steroid excretion
after change of diet from 259 SPI diet to 25% casein

diet in rats.
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Table 4. Effect of dietary protein source on plasma lipid levels in rats fed on cholesterol-free and

cholesterol-enriched diets

Plasma lipids

Diet Total

CHOL

HDL-
CHOL

(VLDL+LDL)-

CHOL

TG

PL

mg/100 mL mg/100 mL wmg/100 mL

1. CHOL-free diets

25% Casein 92428
25% Lactalbumin 68+2°
25% W. gluten 63£3°
25% SPI 57x1¢
II. CHOL-enriched diets
25% Casein 213+12?
25% Lactalbumin 121+6°
25% W. gluten 114+9°
25% SPI 187+£10?

mg/100 mL wmg/100 mL

57+2¢° 34+32 247278 210£5%
44+£1° 25£1° 2594202 190+ 7°
40£2° 23+2° 250+20 183+6°
401" 16+1¢ 148+10° 15543¢
23£1° 190+12¢# 157+82 1581:4%
38128 837" 110+6° 138+2°
25%1° 89+9° 81+£6° 120+2¢
14+1¢ 173+15% 77+5¢ 123+3¢

Values are mean=SE for 7 to 9 rats.
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Table 5. Effect of dietary protein source on fecal steroid excretion and phospholipid composition of liver

microsomes in rats

Fecal steroid excretion

PL composition of liver microsomes

Diet

CHOL BA PC PE PC/PE
mg/3 days % %
I. CHOL-free diets
25% Casein 16.24+1.6° 7.5+£0.3° 65.9+0.5° 17.4%0.7° 3.82+0.15°
25% Lactalbumin 22.3+£1.8° 15.8%+1.5°2 56.6+0.6° 25.4+0.2® 2.23£0.02°
25% W. gluten 24.8+3.1° 9.5+0.6° 56.2£0.9° 24.5+0.4° 2.30+0.06°
259% SPI 42.4+1 .42 8.6+0.7° 54.9+0.9° 25.940.62 2.13+0.06°
vs Plasma CHOL NS NS p<0.05 p<0.05 p<0.05
% of ingestion
II. CHOL-enriched diets
25% Casein 47.6+1.2° 11445 56.8+0.5° 24.1+0.4° 2.36+0.05%
259% Lactalbumin 48.9+1.3° 148+ 72 57.5+0.3* 24.31+0.4° 2.38+0.042
25% W. gluten 55.9+2.82 103 +4¢ 54.2+0.6° 25.6+0.3* 2.124+0.04°
25% SPI 56.6+2.32 128 +4° 57.0+0.72 24.2+0.4° 2.36+0.06%
vs Plasma CHOL NS NS NS NS NS

Values are mean=+SE for 7 to 9 rats. NS, not significant.
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