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Effect of Diet Change on Cathepsin Activities
in Liver of Rats

Misao Tasuiro, Axie KuraTta® and Hisami1 Ocawa

Male weanling rats were fed a diet containing 20% casein for 14 days and
divided into 6 groups. One group was starved for 2 days and the other 5 groups
were fed either 0, 5, 10, 20, or 40% casein diets for 2 days.

During 2 days after a nutritional shift rats fed the 10 or 409 casein gained over
10 g of body weight corresponding to that gained by rats fed the 20% casein. In
contrast, rats with starvation and rats fed the protein-free diet lost weight. In
animals fed the 5, 10, or 40% casein diets, average liver weights were similar to
that of rats given the 20% casein and higher than those of the starved rats and the
rats consuming the 09 casein. Total activities of cathepsins B, H, and L in liver
of rats fed the 10 or 40% casein were similar to those of rats fed the 20% casein
and higher than those of rats fed the 0% casein. The total activities of the starved

group tended to be higher than those of the 0 and 5% casein groups.

These results suggest that cathepsin activities in rat liver are rapidly affected
by alterations in the protein content of the diet.
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Table 1. Composition of experimental diets
' Diets
Ingredients

0% 5% 10% 20% 40%

(g/1000g food)
Casein 0 50 100 200 400
Corn starch 850 800 750 650 450
Corn o1l 50 50 50 50 50
Mineral mixture™’ 50 50 50 50 50
Vitamin mixture ™’ 10 10 10 10 10
Cellulose powder 40 40 40 40 40

" Mineral mixture (g/100 g mixture) CaHPO, * 2H,0, 14.56 : KH,PQ,, 25.72 : NaH,PO., 9.35 :
NaCl, 4.66 : Ca-lactate, 35.09 : Fe-citrate, 3.18 : MgSQs, 7.17 : ZnCQs, 0.11 : MnSO = 4~6H,0,

0.12 : CuSO. * 5H:0, 0.03 : K1, 0.01.

*! Vitamin mixture (mg/100 g mixture) retinol acetate (500, 000 1U), 100 : calciferol (40,000,000
IU), 0.25 : tocopherol acetate, 500 : menadione, 520 : thiamine HCI, 120 : riboflavin, 400 :
pyridoxine HCI, 80.0 : cobalamine, 0.05 : ascorbic acid, 3000 : biotin, 2.0 : folic acid, 20.0 :
calcium pantothenate, 500 : paraaminobenzoic acid, 500 : nicotinic acid, 600 : inositol, 600 :

choline chloride, 20,000.
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Table 2. Body-weight gain and food intake of rats fed experimental diets for 2 days after diet change

fasted 0% 5% 10% 20% 40%
Body- wexght(gam -28.8+11.2° S1.3%1.47 8.3*+1.4 15.6+1.5° 14.4+0.5¢ 12.0£0.8"
Food intake (g) - 293721 2+2.2

Values represent mean™

*=SEM of 9 rats per group.

30.

36.2+2.8 33.7%1.1 28.471.0

Values with different superseripts are significantly different (p<C0.05).

Table 3.

Liver weight and hepatic protein, DNA, and RNA contents of rats after nutritional shifts

fasted 0%

Liver weight

(g 5.24=0.200 6.34x0.19"
Protein

(mg) 995+ 76" 931 18¢

(mg/g liver) 190 +=12" 147 =8
DNA

(mg) 21.9%10.5 18.9+0.4

(mg/g liver) 4.20%20.10°  2.992.0.06°
RNA

(mg) 82.7x4.3" 73.4:23.8°

(mg/g liver) 15. 8*0 1 1] 6 0 5

Values represent mean TSEM of 5 rats per gre

5% 10/0 20%) 40,0

7272041 7.7370.49" 7.48%0.29 8.38 7 .60
1125257 1387 = 88* 123836 1529 160"

155 24* 1805 166=+4"" 182413
20.7=2.0 22.4+2.3 18.56=1.1 21.2424
2.84+0.18  2.88%0.15° 247+0.12° 2.53+10.25
101227+ 121 £11.2" 112£5.6" 1364:9.5

110*04 lb6+06 149*03 163*1(

up.

Values with different superscripts are significantly deifferent (p<0.05).
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(cathepsin B) activity in liver of rats after
nutritional shifts.

1, fasted; 2, 0% casein; 3, 5% casein; 4, 10
9% casein; 5, 209 casein; 6, 40% casein.
Values represent mean®*SEM of Srats per
group. Means with different capital letters
are significantly different (p<(0.05).
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Fig.3. The level of Z-Phe-Arg-MCA hydrolytic

(cathepsin B+1) activity in liver of rats
after nutritional shifts.

1, fasted; 2, 0% casein; 3, 5% casein; 4, 10
9 casein; b, 20% casein; 6, 40% casein.
Values represent mean =ZSEM of 5 rats
per group. Means with different capital
letters are significantly different (p<<0.05).
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Fig.1. The level of Z-Arg-Arg-MCA hydrolytic Fig.2. The level of Arg-MCA hydrolytic (cathe-

psin H) activity in liver of rats after nutri-
tional shifts.

1, fasted; ; 2, 0% casein; 3, 5% casein; 4,
10% casein; 5, 20% casein; 6, 40% casein.
Values represent mean®£SEM of brats per
group. Means with different capital letters
are significantly different (p<0.05).
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