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ABSTRACT

Our previous reports on the effect of dietary protein on methanethiol, ethacrynic acid, bromo-
benzene and carbon tetrachloride metabolism were overall reviewed. The methanethiol, ethacrynic
acid and bromobenzene treated rats showed the more severe liver damage in those fed a low protein
diet than those fed a standard protein diet. These xenobiotics treated rats showed the lower content
of hepatic glutathione and its conjugated enzyme, glutathione S-transferase activities in those fed a
low protein diet than those fed a standard protein diet, In case of carbon tetrachloride treated rats,
the liver damage was more reduced in rats fed a low protein diet than those fed a standard protein
diet. Concomitantly the hepatic cytochrome P-450 content, and its decreasing rate to the control were
lower in rats fed a low protein diet than those fed a standard protein diet.
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Table 1. Composition of experimental diet (g /kg diet)
Ingredients Low protein diet Standard protein diet
Casein 70 200
Corn starch 804.36 674.36
Corn o1l 64.85 64.85
Vitamin A & D mixture® 10.2 10.2
Vitam:n E & K mixture® 2 2
Water soluble vitamin®’ 3 3
Vitam:n B 1 1
Salt mixture®’ 40 39.28
a-Cellulose 20 20

419() 9 kcal 4190.9 kcal

a) Vitamin A & D mixture: 51,000 unit of vitamin A and 5,100 unit of vitamin D dissolved in 100ml of corn oil.

b) Vitamin E & K mixture: 5g of a-tocopherol and 0.2g of menadione dissolved in 200ml of corn oil.

c) Water soluble vitamin mixture: contained (mg): choline chloride 2,000, thiamine hydrochloride 10, riboflavin 20,
nicotinic acid 120, pyridoxine 10, Ca-panthothenate 100, biotin (.05, folic acid 4, inositol 500 and p-amino benzoic
acid 100.

d) Vitamin Byy: 5mg of vitamin By, dissolved in 500ml of distilled water.

e) Salt muxture: contained (g): CaCQs 300, potassium phosphate dibasic 322.5 MgSQO; 102, Ca-phosphate monohasic
75, NaCl 167.5, ferric citrate 27.5. KI 0.8, ZnCl; 0.25, CuSOy - 5H-0 0.3, MnSQ; 3, molybdic acid 0.2,

(20% W/V)E& TEU of sbfddR L 4T °] oF R J3AAE W, LPwel 4F&e] SP
atoll 4 10,000 x g2 208%7F YAAA o ¢ v} o vlate] oF 50% Aat= Arh(Fig. 2 #x). olw
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= standard protein diet.
== i Each value is the mean+SE of 14 rats.
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the liver weight /body weight(%) and serum ALT activities in

Xenobiotics Protein diet Number of animals Liver wt. /body wt.(%) Serum ALT
- 7 3.20 £ 0.06 21.98 + 2.88
cal, Low -+ 7 4.15 = 0.08 119.40 + 22.56*
- 7 3.08 = 0.09 23.67 £ 2.40
Standard + 7 4.46 + 0.11* 250.00 + 23.90™*
- 6 3.10 £ 0.37 20.23 £ 3.20
Ethacrynic Low + 6 3.72 £ 0.42 70.30 = 5.10™
acid - 6 2.54 £ 0.07 23.35 £ 2.54
Standard + 6 2.62 £ 0.16 44.58 = 1.11*™
— 7 3.15 £ 0.11 19.22 £ 4.73
Bromobenzene Low + 7 5.16 = 0.24™* 80.25 = 6.90*
- 7 3.01 £ 0.10 25.60 + 6.47
Standard + 7 4.74 £ 0.12*= 50.70 + 7.01*
— 7 3.12 £ 0.01 20.50 £ 2.05
Methanethiol Low + 7 3.54 + 0.11™ 100.95 £+ 15.70*=*
- 7 2.95 £ 0.09 27.30 £ 2.34
Standard + 7 3.15 £ 0.12 79.06 = 5.97**

Each value represents the mean+SE

Significantly different from control ( *; P<0.05, **: P<0.01, **; P<0.001)

¥ See the reference CCly:

20, Ethacrynic acid: 19, Bromobenzene; 21, Methanethiol; 17.



Vol. 5, No. 3(1995) 2ol A g gheko] Xenobiotics thAlell ] A= P& 389

g

3. Xenobiotics CHAOH| Zt0{5HE T4~ &4 HEO
OlXj= AO|4 CHE Ftako| Hst

2ol A viul A Flero] w}E xenobiotics] thA}
2 ApgEo] gste) Rl WEo] gy 53]
Mgbodile 5%, Kato 5, Marshall 5 % Sa-
chan'e] SEAd9ol 4 FaRel o HrhHo] z
7ol 4 xenobiotics} phase I #l &24:%) microso-
mal enzyme 57} AdtE G A

Bodpraoe] 7] WHF =ETAIA Aol o
wl 2 kol wlE ethacrynic acid®, bromoben-
zene?, methanethiol'” 2 CCL® tA} &4 &4
& Z8sbe] Aal gk 7o) Table 30it}.

CClie =AMEY gHE Mo &4 oF
Eujatel #Hste B sVl 2dted free
radical(trichloromethyl; - CCly) & H#Ho] o] &

ol Alxute] pabstd dogogs 23 &4&

rir

ok7IAlFIE Aoz dA Yrh P (Fig, 3 FE).

£ Agox LPio] SPol ulale zz 2
cytochrome P-450 3&Fo] wA yelgton of &
e B 7RIS Raliel gAsiEr), aele
2 CCleell & &t 3t &2do] SPellA] wt} LP ol
AulstAl Jeld&(Table 2 #%) CCLE ¥
CClLE 2] tiALgo] HolF oz LPFolA] - CCly
o] g Eo] Aste Az YztEc)

Aol A ol A 2 AFE-E 1 viral like-hepatitis
g FErIle HoE gEA
acid®+= #MRolA phase I &4 glutathione
S-transferase°l €]&l A glutathione ¥} X §3}a] 3
SHvpm gok(Fig. 4 $2).

£ ¢k methanethiol 2 4FG A &} A4t FA A A
B BF e PAEERZ QAN felFs e
xenobiotics ¥+ oz}t Aol A methionine
ek MHA ole] WAIRA M WAE T &,

91+ ethacrynic

Table 3. Effect of dietary protein on the hepatic xenobiotics metabolizing enzyme activities ancl glutathione
contents in rats

Xenobiotics Protein diet Phase I enzyme Phase Il enzyme Glutathione
(Cytochrome P-450) (Glutathione S-transferase)
- 54.12 + 10.58 85.68 £ 4.76 65.28 & 4.28
cal, Low + 36.71 £ 10.53 65.77 + 3.75=) 95.88 + 8.77%
- 100.00 + 10.24= 100.00 = 10.35 100.00 + 11.63*Y
Standard + 19.08 + 5, 7gwealad) 80.61 £ 3.69 123.83 + 9.7g=
- 91.77 £ 6.31 73.78 + 13.09
) .
Ethacrynic Low + 146.77 £ 19.85% 114.82 + 22.70
acid - 100.00 = 12.90 100.00 = 15.28
Standard + 149.15 + 425w wab) 129.23 + 18.11*Y
d 63.33 £ 19.30 81.92 £ 33.10 75.04 £ 4.28
Low + 129.72 + 12.00% 82.75 + 4.78 81.74 £ 6.43
Bromobenzene
- 100.00 £ 4.98 100.00 £+ 13.00 100.00 £ 3.75*
Standard + 123.88 + 18.88* 126.68 £ 9.66 140.70 + 23.31*
b 69.87 + 4.28 68.68 x 2.22
Aok ) ‘
Methanethiol Low + 104.22 + 3.83 61.00 + 2.40
- 100.00 £ 4,27+ 100.00 + 7.27=9
Standard + 111.38 + 3.53*= 89.79 £ 6.87%

Other abbreviations are the same as Table 2.

Each value describes the relative % to the control in the standard protein diet group
# Significantly different from control

b Significantly different from control group fed a low protein diet

(*; P<0.05, =: P<0.01, =*: P<0.001)
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