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Levels of Hepatic Proteinase Activities in Rats Fed Diets Differing in

Source of Protein

Misao TasHIRO, AKIE KURATA and MARIKO MIZOBATA

Male weanling rats were fed diets which differed in source of protein for 21 days and
body-weight gain, hepatic DNA, RNA, and protein contents, and levels of liver proteinase
activities were estimated. Albumin from egg white, casein, soybean protein isolate (SPI),
gluten, and zein were used as sources of dietary protein.

After three weeks of feeding with 102§ level of protein diets, the best growth rate was
yielded by an albumin-fed group and the second best rate was shown by a casein group,
followed by a SPI group. On the other hand, a gluten-fed group and a zein group did not
maintain their initial body weights. Liver RNA and protein contents of the albumin,
casein, and SPI groups were significantly higher than those of the gluten and zein groups,
though hepatic DNA contents were not different among the diet groups. Levels of total
liver cathepsin cativities tended to be higher in the albumin, casein, and SPI groups than
in the gluten and zein groups. The same tendency as above was also shown in the levels
of cytoplasmic proteinase activity in livers.

These results suggest that the levels of liver proteinase activities change under a distinct
physiological condition. That is to say, the levels were in general higher in rats fed a
protein with high nutritional quality than in rats fed a protein with low quality. However,
there was not necessarily strict correlation between the activity levels and weight gain.
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Table 1. Composition of experimental diets

Ingredients Amount, g/100g
Protein?® 10
Corn starch 75
Corn oil 5
Mineral mixtureb 5
Vitamin mixture® 1
Cellulose powder 4

a protein used; casein, gluten, zein, albumin, or SPI

b Mineral mixture (g/100g mixture) CaHPO, - 2H,0,14.56 :
KH2PO,, 25.72 : NaH2POy4, 9.35 : NaCl, 4.66 : Ca-lactate,
35.09 : Fe-citrate, 3.18 : MgSQy, 7.17 : ZnCOs3, 0.11 : MnSOy -
4~5H:0, 0.12 : CuSO4 - 5H20, 0.03 : KI, 0.01.

¢ Vitamin mixture (mg/100g mixture) retinol acetate (500000
IU), 100.0 : calciferol (40000000IU), 0.25 : tocopherol
acetate, 500.0 : menadione, 520.0 : thiamine HCI, 120.0 :
riboflavin, 400.0 : pyridoxine HCI, 80.0 : cobalamine, 0.05 :
ascorbic acid, 3000.0 : biotin, 2.0 : folic acid, 20.0 :
calcium pantothenic acid, 500.0 : paraaminobenzoic acid,
500.0 : nicotinic acid, 600.0 : inositol, 600.0 : choline

chloride, 20000.0.
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Fig.1 Growth curves of rats fed the experimental

diets.

N—AN, 109 albumin-diet group; A — A, 102 casein-

diet group; [J-—[], 10% SPI-diet group; H—MW, 10%

gluten-diet group; @ —@, 10% zein-diet group.



B 10 i

#-5 H

B A - o K PR T

Table 2. Body-weight gain and food intake of rats fed experimental diets for 21 days.

Group casein gluten zein albumin SPI
Body-weight
. +8.7° — +1.2b o +2.2b +6.8° +8.2°
gain(g) 77.3+8.7 11.4+1.2 28.9+2.2 91.0%+6.8 68.2+8.2
Food intak
Oo(g’)na € 317.8429.2°  187.6+13.9®  150.9+14.3>  320.1+14.1°  334.0+13.9°

Values represent mean+SEM of 5 rats per group.
Values with different superscipts are significantly different (p<<0.05).
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Table 3. Liver weight and hepatic protein, DNA, and RNA contents
of rats fed experimental diets

Group casein gluten zein albumin SPI
Lwigfmght 6.85+0.475¢ 3.85+0.15b 4.30+0.36° 8.0240.48° 5.91+0.18¢
Protein

me 1100.3+79.2*  654.1+43.3b 599.5+59.2>  1224.9+87.1°  1019.3+66.6°
mg/g liver  160.9+4. 82" 169.4+6.72b 139.9+9 4* 152.9+5.6°b 172.3+8.5
DNA

mg 17.5442.14 13.0240.60 15.06+1.02 18.54+1.82 16.74+0.47
mg/g liver  2.61+0.36° 3.3940.10%¢ 3.54+0.19° 2.31+0.16° 2.84+0.03*"
RNA

mg 84.80+7.62° 51.56+2.12" 38.96+4.26" 96.58+6.16 77.32+2 .99
mg/g liver  12.38+0.63° 13.40+0.38° 9.08+0.68" 12.06+0. 34° 13.08+0.28°

Values represent mean+SEM of 5 rats per group.

Values with different superscipts are significantly different (p<<0.05).
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Fig. 3 The level of Arg-MCA hydrolytic (cathepsin H) activity in lysosomal fraction of rat livers.
1, casein group; 2, gluten group; 3, zein group; 4, albumin group; 5, SPI group. Values represent mean+ SEM
of 5 rats per group. Values with different capital letters are significantly different (p<0.05).
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Fig. 2 The level of Z-Arg-Arg-MCA hydrolytic (cathepsin B) activity in lysosomal fraction of rat livers.
1, casein group; 2, gluten group; 3, zein group; 4, albumin group; 5, SPI group. Values represent mean + SEM
of 5 rats per group. Values with different capital 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 lysosomal fraction of rat livers.
1, casein group; 2, gluten group; 3, zein group; 4, albumin group; 5, SPI group. Values represent mean +SEM
of 5 rats per group. Values with different capital letters are significantly different (p<0.05).
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Fig. 5 The level of cathepsin D activity in lysosomal fraction of rat livers.
1, casein group; 2, gluten group; 3, zein group; 4, albumin group; 5, SPI group. Values represent mean+SEM
of 5 rats per group. Values with different capital letters are significantly different (p<0.05).
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Fig. 6 The level of Boc-Phe-Ser-Arg-MCA hydrolytic activity in cytosol fraction of rat livers.
1, casein group; 2, gluten group; 3, zein group; 4. albumin group; 5, SPI group. Values represent mean+SEM
of 5 rats per group. Values with different capital letters are significantly different (p<0.05).
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