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Abstract

This study was conducted to investigate the effect of protein kinds and levels on lipid metabolism in
hypercholesterolemia rats. Male Sprague Dawley rats were administrated 1% cholesterol and 0.25% so-
diumn cholate to induce hypercholesterolemia and were fed on diet containing two levels(7, 20%) of cas-
ein and soy protein respectively. The rats were sacrified after 5 weeks of feeding periods. Total lipid
content in serum was decreased in proportion to level of protein and soy protein was more effective than
casein in lipid-lowering effect. Serum triglyceride content was significantly decreased in proportion to
level of protein and did not show significance by protein kind. Serum phospholipid content was more sig-
nificantly decreased in 20% protein groups than that of 7% protein groups. Total cholesterol content in
serum was significantly decreased by protein and were decreased in proportion to level of soy protein.
Free cholesterol content did not show significance by protein level. The degree of decrease predomin-
ated in soy protein groups. Serum HDL-cholesterol content and RL-cholesterol were increased in propo-
tion to level of protein and effect of soy protein was not more significantly than that of casein. Ather-
ogenic index was significantly decreased in proportion to level of protein and soy protein groups were
more effective. Serum LDL-, VLDL-cholesterol contents were more significantly decreased in 20% pro-
tein groups than that of 7% protein groups. Serum g-lipoprotein and chylomicrone-cholesterol contents
also showed significantly decrease by soy protein.
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Table 1. Experimental groups

Protein(% /kg diet) Cholesterol

Groups!

Casein Soy protein administration
o N 1T %
NP alhel - v
T
sw o m o

U CLP : Low casein protein diet group
CNP : Normal casein protein diet group
SLP : Low soy protein diet group
SNP : Normal soy protein diet group

2 HChoL. : Hypercholesterolemia group
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Table 2. Composition of basal diet

) Basal diet
Ingredients
Content (%
Protein!’ 20.0
Corn starch 50.0
Sucrose 15.0
Pectin? 5.0
Corn oil 5.0
AIN-mineral mixture” 3.5
AIN-vitamin mixture” 1.0
DL-Methionine 0.3
Choline chloride 0.2

U Casein, soy protein : Teklad Co.

2 Pectin : Sigma Co.

3 Mineral and vitamin mixture(g /kg mix.) according
to AIN-76.
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Table 3. Effect of dietary protein on serum total lipid, triglyceride and phospholipid contents in hyper-

cholesterolemia rats (mg/dl)
Total lipid Triglyceride Phospholipid
Group
Normal HChoLL Normal HChoL Normal HCholL

CLP 556.8450.4>  678.4%54.47Y  224.2+12.80" 317.6+22.76Y 153.16+13.68% 127.00+11.27¢
CNP 363.2439.2Y  426.4+17.6°  181.5%18.08° 240.7+31.00® 184.60+18.13 143.07+11.25°
SLP 418.4+67.2°  656.8+45.2°"  201.4+24.76°  310.2+18.487 145.99+15.12” 125.85+13.96%
SNP 255.2447.2Y  360.0%£35.2°¢  169.0414.969 238.2+22.00° 175.14+17.95% 135.20+15.13%

Values are mean+S.D. (n=8)

Means followed by the same letter in the column are not significantly different(p<0.05)
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Table 4. Effect of dietary protein on serum total cholesterol and free-cholesterol contents in hyperchol-

esterolemia rats (mg/dl)
Total cholesterol Free cholesterol
Group
Normal HChoL Normal HChoL

CLP 93.51+ 7.129 138.92+12.93% 28.02+1.01¢ 43.82+3.65%

CNP 85.68+ 4.45° 122.75+11.96" 26.63+1.17¢ 43.64 2,042
SLP 89.36+ 6.85% 139.15+16.262 27.66+0.729 40.97 +2.07%

SNP 81.54+10.94" 118.02+13.92¢ 22.10+0.68° 33.96+2.24"

Values are mean+S.D. (n=8)

Means followed by the same letter in the column are not significantly different(p<0.05)
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Table 5. Effect of dietary protein on serum HDL cholesterol content, RL-cholesterol and atherogenic in-

dex(Al) in hypercholesterolemia rats

Al*™

HDL cholesterol (mg /dl) - RL-cholesterol*
Group —_— -
Normal HChoL Normal HChoL Normal HCholL

CLP 20.06+£1.03Y  16.85+1.08" 0.21 0.12 3.67 7.24

CNP 25.55+2.08"  18.74+0.91¢ 0.30 0.15 2.35 5.55

SLP 21.55+1.679 15.9440.90°’ 0.24 0.11 3.15 7.73

SNP 28.00+£0.962 21 55+1 92¢! 0.34 0.18 1.91 4.48

Values are mean+S.D. (n==8§)

Means followed by the same letter in the column are not significantly different(p<0.05)

* RL-cholesterol=(HDL —ChoL) /(Total ChoL.}

= Al=(Total Chol.—HDL-Chol.) / (HDL-ChoL)
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Table 6. Effect of dietary protein on serum chylomicron, VLDL-, LDL-cholesterol contents in hyperchol-

esterolemia rats (mg/dl)
Chylomicron VLDL cholesterol LDL cholesterol
Group Normal HChoL Normal HChoLL Normal HCholLL
CLP 12.42+1.14Y  20.76+15.972  8.64% 1457 23.77+2.420 21.21+ 1.96° 57.33+6.90°
CNP 6.20+0.54Y  10.74+16.32”  7.07+ 09.60% 17.34+0.63° 12.82+ 248" 53.95+7.542
SLP 12.77£9.39” 2150+ 0.54°  7.05+ 0.38% 21.45+2.76"  19.64+13.68 55574549
SNP 4.9140.62Y 774+ 0.84° 534+15.29  11.05+£0.59%  9.17+13.92 47.344+7.74Y

Values are mean+S.D. (n=8)

Means followed by the same letter in the column are not significantly different(p<<0.05)
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Table 7. Effect of dietary protein on serum £
-lipoprotein content in hypercholesterolemia rats

(mg/dl
£-lipoprotein
Group
Normal HChoLL
CLP 12.16+1.85¢ 11.26+7.67%
CNP 15.15+3.56° 38.31+3.26%
SLP 13.99+2.71¢ 18.04 £2.50
SNP 16.99+2.40Y 34.62+4.229

Values are mean +S.D. (n=8)
Means followed by the same letter in the column are
not significantly different(p<0.05)
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