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Abstract

To evaluate an effect of dietary protein on lipoprotein profile serum of carbon tetrachloride-treated rats,
carbon tetrachloride (50% in olive oil) was twice given at 0.1ml/100g body weight at intervals of 24hours to
the male rats and then the degree of liver damage in carbon tetrachloride-treated animals fed a low protein
diet was compared with that fed a high protein diet. The increasing rate of liver weight/body weight and the
serum levels of alanine aminotransferase in carbon tetrachloride-treated rats to the control group were higher
in rats fed high protein diet than those fed low protein diet. In the serum levels of lipid (total lipid, total
cholesterol and triglyceride) remarkable differences were not found between low protein diet group and high
protein diet group. But these serum lipids in carbon tetrachloride-treated rats were decreased and the
decreasing rate of serum lipids to control group were higher in carbon tetrachloride-treated rats fed high
protein diet than those fed low protein diet. Under the animal model as identified by the present data herein,
serum pre B-lipoprotein and alipoprotein fractions were decreased in carbon tetrachloride-treated rats, but
the serum levels of B-lipoprotein were rather increased in the both group by the injection of carbon
tetrachloride. Especially, the decreasing rate of a-lipoprotein fraction was higher in CCls-treated rats fed a high
protein diet than those fed a low protein diet to its control group and the increasing rate of serum -
lipoprotein fraction was also higher in CCls-treated rats fed high protein diet than those fed low protein diet.

Key words : carbon tetrachloride, high protein diet, low protein diet, lipoprotein, serum lipid

M B

2} b3 ZhSa0] AF 0o, A9 chy of oAt

HT AA QA vt A& chepstel eribd F
EAQAEN 2 579 77 59 AdstE A
, 1€, AReRAAS o Ay WSl
7z e AA ey, =3 4 dAdd o 3
AT EHo] Al Zrgoz Aulo yubs
Alstal o] o719 o Alasl. o] & fallatyd
| EAZF xenobiotics?] AFgl A} shebA (o)) CCla

off M i ol

*To whom all correspondence should be addressed

doll weta 1 FAa o] At 2] & ey
B3 s aglel. 53] Al Aol hial s}
CClag}2] FZahgo] A2 djidome] Hojgic},
HZ F 572 Aol @l §hakol whe} CClaoll o3 7F
EAo] B8 A3ty S #Astg el =3 AR
xR F AAFFY W] 2AE B o), &
714 A g3 AHo] sl A F lipoprotein 14 2]
W XEo] ob7]Xlthi= ¥ 3% g lipoprotein®] FAI A3 &
4l apoproteino] 7l A A= A& 28 & o
CClaol) &)@ Zh&4he) A =7} Aol Wbl 3Fepol whet



128 : ol#at - &% - olabd

th2 A Jebd ziel s, o] ¥ A F lipoprotein £ 1]
o HEL Ao]& Ao Atz

wetd B dT= iAo 2 S dalste] A
A ) CClE T3S o 7HEA3S] A E #3
7 FAl A5 KA lipoprotein v & &
A ste] o] 5 AA & A3v| . slwz) g}

Mz Ry

E5& AZF 130g WA A4 A7 Sprague-
Dawley%2] $A4#HE T3] REDY2]o]2 3
A7t AL A%, Table 18] ALRA Lol o)ated =
A o) F(LP : 7% casein)? mrj Al o] F(HP :
20% casein) &2 3t o 17847k Ab53d et

A ale] e} iAol 2 of 1/]YZ AAF AR
LPZ 2 HPZ 7} 7u}e] ol 50% CCle £ (v/v in olive
oil) dA ek (0.1ml CCla/100g body weight)& 24 4] 7}
Ao 2 23 B E Ryt FEL Al E"
2 E& olive oil 7tAI9} Foi % 247 Tk 0 F
2 FA A

529 A= ether vl H 3l A BH-AFAE v}
ARG O, BEgEdo 2Ry HYste YA A

Table 1. Composition of experimental diet (g/kg diet)

Ingredients Low protein diet  High protein diet

Casein , 70" 200

Corn starch 804.36 674.36
Corn ail 64.85 64.85
Vitamin A and D mix” 10.2 10.2
Vitamin E and K mix? 2 2

Water soluble vitamin mix® 3 » 3

Vitamin B12* 1 1

Salt mixture® 40 40
a-cellulose 20 20

"Vitamin A & D mixture : 51,000 unit of A and 5,100 unit of
D dissolved in 100ml of corn oil

2vitamin E & K mixture : 5g of a-tocophero! and 0.2g of
menadion dissolved in 200m| of corn oil

»Water soluble vitamin mixture : contained (mg) ; choline
chloride 2,000, thiamine hydrochloride 10, riboflavin 20,
nicotinic acid 120, pyridoxine 10, Ca-panthothenate 100,
biotin 0.05, folic acid 4, inositol 500, ‘p-aminobenzoic acid
100

“Vitamin Bi12 : 5mg of vitamin Bi2 dissolved in 500mi of
distilled water

®Salt mixture : contained(g) ; CaCO3 300, potassium
phosphate dibasic 322.5, MgSO4 102, Ca-phosphate

monobasic 75, NaCl 167.5, ferric citrate 27.5, Kl 0.8, ZnCl2

0.25, CuSOs - 5H20 0.3, MnSOa 5, molybdic acid 0.2
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Fig. 1. One month weight gains in rats fed a low or high prote-
in diet.
Each value is the mean+S.E. of 14 rats. 0—0 : low
protein diet, ® —® : high protein diet
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Table 2. Effect of carbon tetrachloride treatment on the weights of organ, ALT activities and the ratio of A/G in serum of rats

fed a low or high protein diet

High protein diet

Low protein diet

Parameters Control CCla Control CCla
Liver Wt.(g) 6.37+0.22 8.49+ (0.28*** "4.29+0.16 5.33+ 0.30***
Wh. (% body) 3.08+0.09 446+ 011 3.20+0.06 4.15+ 0.08***
ALT activity 23.67+2.40 210.30423,90*** 21.98+2.88 119.40£22.56***
Total protein 6.20+£0.50 6.13+ 0.35 5.95+0.22 5.78+ 0.31
A/G ratio 0.84+0.08 0.76x 0.03 0.800.05 0.79+ 0.06

Rats were treated with CCls according to the protocol described in the experimental methods

Values are mean+S.E. of 7 rats
*Significantly different from the high protein diet control group
Significantly different from the low protein diet control group

**p<0.01, **p<0.001, ALT unit : Karmen unit/ml serum, Protein unit : g/dl of serum

Table 3. Effect of carbon tetrachloride treatment on the total lipid, total cholesterol and triglyceride levels in sera of rats fed a low

or high protein diet (Unit : mg/dt of serum)
High protein diet Low protein diet
Parameters gnp wP th e
Control CCla Control CCls
Total lipid 395.38+52.03 332.57+43.38 404.73£52.10 410.69+22.05
Total cholesterol 67.50% 0.84 48.97 4 2.27*%* 69.00+ 9.67 63.34+ 5.39
Triglyceride 88.85+ 6.55 66.25+13.35 79.424+12.50 75.75+ 3.45

The assay procedure was described in the experimental methods

The other conditions are the same as described in the Table 2

“Significantly different from the high protein diet control group

%12 0.001
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Table 4. Effect of carbon tetrachioride treatment on the lipoprotein fractions in sera of rats fed a low or high protein diet

High protein diet

Low protein diet

Lipoproteins (%)

Control CCls Control CCl4
a-lipoprotein 20.38+3.56 10.33+3.21* 16.57+1.62 13.144+1.80
Pre B-lipoprotein 42.05+4.37 37.88+7.52 43.93+5.46 37.67+4.51
B-lipoprotein 35.97+£4.21 51.09+9.74 39.56+1.44 49.19+9.62

The assay procedure was described in the experimental methods

The other conditions are the same as described in the Table 2
*Significantly different from the high protein diet control group
*p<0.05
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