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Effects of Dietary Protein Level on Cathepsin
Activities in Liver of Rats

MisAa0 TASHIRO, MICHIKO SHIBATA and AKIE KURATA*

Male weanling rats were fed diets containing various levels of casein for 21 days
and liver cathepsin activities in addition to body-weight gain and hepatic DNA, RNA,

and protein contents were measured.

After three weeks of feeding, maximum growth was observed in animals fed diets

containing 20% or more casein. Total activities of liver cathepsin B, H, and L increased

to nearly maximal values as the level of casein increased from O to 20% in the diet and

the values did not change greatly with further increasings of dietary protein level.

This response was similar to those of liver weight, liver protein, and liver RNA.
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Table 1. Composition of experimental diets
. Groups
Ingredients

0% 5% 10% 20% 30% 40%

(g/1000g food)
Casein 0 50 100 200 300 400
Corn starch 850 800 750 650 550 450
Corn oil 50 50 50 50 50 50
Mineral mixture*! 50 50 50 50 50 50
Vitamin mixture*? 10 10 10 10 10 10
Cellulose powder 40 40 40 40 40 40

*1Mineral mixture (g/100 g mixture) CaHPO, - 2H,0, 14.56: KH,PO,, 25.72: NaH,PO,, 9.35: NaCl, 4.66:
Ca-lactate, 35.09: Fe-citrate, 3.18: MgSO,, 7.17: ZnCQ,, 0.11: MnSO, * 4~6H,0, 0.12: CuSO, * 5H,0,0.03:

Kl, 0.01.

*2Vitamin mixture (mg/100 g mixture) retinol acetate (500,000 1U), 100: calciferol (40,000,000 IU), 0.25:
tocopherol acetate, 500: menadione, 520: thiamine HCIl, 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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Fig 1. Growth curves of rats fed the experimental

diets.

B—HM, 09% casein-diet group; (J——{1,
59 casein-diet group; A A, 109 casein-
diet group; A A, 209% casein-diet group;
® @, 30% casein-diet group; O Q,
409 casein-diet group.
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Table 2. Body-weight gain and food intake of rats fed experinental diets for 21 days

0% 5% 10% 20% 30% 40%
Body-weight gain(g) —48.2+1.6° 41.4+5.6° 114 +6¢ 138 +10°¢ 142+ 9« 142 +6°
Food intake (g) 13792 262+13° 325 14¢ 338+19° 337+15¢ 32413

Values represent mean = SEM of 5 rats per group.

Values with different superscripts are significantly different (p<0.05).

Table 3. Liver weight and hepatic protein, DNA, and RNA contents of rats fed experimental diets

09% 5% 10% 20% 309% 40%

Liver weight

(g) 3.68+0.332 5.81+0.21° 8.76+0.46¢ 10.33%=0.58¢ 11.16+0.52¢  11.50+0.59¢
Protein

(mg) 384 +262 894+ 16° 1440 +64¢ 1740+ 87¢¢ 1930804 2160+118

(mg/g liver) 110+15° 155+ 5¢° 165+ 6P 168+ 3b¢ 173 +3b¢ 188 +6¢
DNA

(mg) 12.7+0.7 15.940.72 24.3+2.0° 27.6+2.20 25.9+1.7° 26.5+2.2°

(mg/g liver) 3.55+0.262 2.76+0.18%  2.76+0.152*  2.70£0.27%®>  2.34*0.17° 2.30+0.13°
RNA

(mg) 25.4+2.82 66.4+1.7° 06.7+3.3%¢  129.2+6.7¢ 112.6+5.1¢¢  121.6+14.2

(mg/g liver) 7.441.48 11.440.2° 11.1+0.5°

125%0.4° 10.1£0.5%° 10.5+1.1%°

Values represent mean = SEM of rats per group.
Values with different superscripts are significantly different (p <0.05).
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The level of Z-Arg-Arg-MCA hydrolytic
(cathepsin B) activity in liver lysosomal
fraction of rats fed the diets differing in
protein level.

Values represent mean = SEM of 5 rats
per group. Means with different letters are
significantly different (p<<0.05).
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Fig 3. The level of Arg-MCA hydrolytic (cathep-
sin H) activity in liver lysosomal fraction of
rats fed the diets differing in protein level.

Values represent mean = SEM of 5 rats
per group. Means with different letters are
significantly different (p <0.05).
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Fig 4. The level of Z-Phe-Arg-MCA hydrolytic
(cathepsin B+L) activity in liver lysosomal
fraction of rats fed the diets differing in
protein level.

Values represent mean = SEM of 5 rats
per group. Means with different letters are
significantly different (p<0.05).
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