1. Korean Soc. Food Nutr.
22(6), 678 ~ 684(1993)

AlOlA Tungstate}

At=tEta

ol
o
O

EEE PR

F0{0f 2fst

Ex 7 &40 olxis Hg

Q=1

=1
HHoys i
PAHHZE

. m»gH;:_ . D|Akal*

Effect of Dietary Tungstate on the Liver Damage in CCls-treated Rats

Chong-Guk Yoon'

, Hae-Sock Park and Sang-1} Lee*

Dept. of Public Health, Keimyung University, Taegu 704 -701, Korea
*Dept. of Food and Nutrition, Keimyung Junior College, Taegu 705 - 037, Korea

Abstract

Te evaluate the role of xanthine oxidase in liver damage by CCl4, a group of rats were fed tungstate for a
menth, which suppressed the activities of xanthine oxidase in serum and liver. Control group of rats were
fed standard diet without tungstate. Liver damage was induced both in tungstate fed and control groups by
two intraperitoneal injections of CCls at the level of 0.1ml/100g body weight at intervals of 24 hours. Incy-
eases in the levels of serum alanine aminoiransferase by CCls were significantly smaller in tungstate fed rats
than in control rats. Concomitantly, histopatholegic changes were less in tungstate fed rats than in control
ones. In rais either treated with CCls or not, hepatic type O xanthine oxidase activities were remarkably
reduced by tungstate feeding. Hepatic aniline hydroxylase activities. were higher in rais fed tungstate than
centrol rats when animals were not treated with CCls, but the enzyme activities were lower in tungsiate fed
rats than control when they were treated with CCla. Neither tungstate feeding nor CCls treatment caused
any significant changes in hepatic glutathione contents, and activities of hepatic glutathione S-transferase,
glutathione peroxidase and superoxide dismutase. 1t is concluded that xanthine oxidase reaction augment
CCl4 induced liver damage via oxygen free radical system, '
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Table 1. Composttion of experimental diet

{g/kg diet)

Ingredients Standard diet  Tungstate diet
Casein 200 200
Corn starch 670 670
Corn oil : 54 54
Vitamin A & D mixture® 10 10
Vitamin E & K mixture” 2 2
Water soluble vitamin® 3 3
Vitamir B1z® 1 1
Salt mixture® 40 39.28
NaxWQOa - 0,72
o-Ceilulose 20 20

4£190.9kcal  4190.9kcal

51,000 unit of vitamin A and 5,100 unit of vitamin D dissol-
ved in 100ml of corn oif

¥ ga of a-tocopherol and (.2g of menadione dissolved in 200
mil of corn oil

“Contained (mg) ; choline chloride 2,000, thiamine hydro-
chioride 19, riboflavin 20, nicotinic acid 120, pyridoxine 10,
Ca-panthothenate 100, biotin 0.05, folic acid 4, inosito!
500, p-aminobenzoic acid 100

@ 5mg of vitamin Biz dissolved in 500m! of distilled water

“Contained (g) ; CaCQs 300, potassium phosphate dibasic
321.45 (standard diet) or 303.65 (tungstate diet), MgSQ4 102,
Ca-phosphate monobasic 75, NaCl 167.5, ferric citrate 27.5,
Kl 0.8, ZnCl2 0.25, CuSOa - 5H20 0.3, MnSQOs 5, moelybdic
acid 0.2 (standard diet) or Na2W(a 18 (tungstate diet)
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Table 2. Activities of total xanthine oxidase in serum and liver
of rats fed standard or tungstate diet specimens

Groups Liver” Serurmn®

Standard diet
Tungstam diet

1.52+0.21
0.32:0.05%

19.50+2.93
1.21 0.0 2%

Each va[ue is the mean £:S.E. of 6 rats
"Formed uric acid nmole/min/mg protein
" Formed uric acid pmoie/min /L of serum
e Significantly different from the standard diet group (p<0.
aon)

Tabie 2. Effect of CCls treatment on the liver weights, protein contents and serum alanine aminotransferase levels in rats fed

standard or tungstate
S Groups  Sandarddietgroup  Toogstate dietgroup
Parameters k‘\\“‘-\ Control T C?m_— Caontrol CCla
V Liver wi/Body wt (%) 3.41x0.10 496+ (0.14%* 3.32+x012 4.290.06%*
. . Cytosolic 125.10+6.19 103,732 2.95% 121.86%5.70 113.33+2.69
Hepatic protein” i osomal 12.00+3.09 8734 1.70 11.4341.25 9.96+1.11
Serum alanine aminotransferase® 19.90+0.44 210.60417.55%** 22.23+0,49 77.224£9.17%

Each value is the mean +£5.E, of 6 rats
**Significantly different from the control group {p<0.01}
"mg/g wet liver  *Karmen unit/ml

***Significantly different from the control group (p<<0.001}
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Fig. 1. Light microscopic findings on the liver of carbon tetrachloride treated rats fed a tungstate supplemented or standard

diet{Hematoxylin-eosin stain, > 100).

A. Standard diet group ; The appearence of {iver lobuie is normal.
-B. Tungstate supplemented diet group ; Hepatic structure is similar to control group.
C. Standard diet group treated with carbon tetrachioride ; Centrolobular necrosis with vacuolation are seen and severe

inflammatory cells infiltration is evident.

D. Tungstate supplemented diet group treated with carbon tetrachloride ; Centrolobuar necrosis are diminished compar-
ed with that of C, but mild inflammatory cells are also remain.
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Table 4. Effect of dietary tungstate on the hepatic xanthine cxidase (type O) and aniline hydroxylase activities in CCls-treated

rats

R Groups
‘-‘-‘1“\‘

—_—

Standard diet group

Enzyme activities Control

CCla-treated

Tungstate supplemented diet group

Controf CCla-treated

G.400+0.060
26.080+0.550

Xanthine oxidase”

Aniline hydroxylase®

Each value is the mean £5.E. of 6 rats
= Significantly different from the standard diet group
" Significantly different from the control group

0.790+0.08g%*
3.210:0.200%

G~ ‘|‘ ZOtOGZ"‘; LLES ]
042020 920w 40w

0.068£G.016**
31.780+1.590%*

# Significantly different from the standard diet group treated with CCla

*p<0.05, *p<0.01, ¥** p<0.001

" Formed uric acid nmoles/min/mg protein ? Formed p-aminophenc! nmoles/hr/mg protein

Table 5. Effect of CCls treatment on the contents of glutathione and the activities of glutathione 5-transferase, superoxide

dismutase, glutathione peroxidase and catalase in fiver of rats fed tungstate supplemented diet or standard diet

— Groups

H p—

Standard diet group

Tungstate supplemented diet group

Enzyme activities Control CCls-treatment Control CCla-treatment
Glutathione contents" 555+ 0.50 730+ 0.90 572+ 0.46 6.69x 0483
Glutathione S-transferase® 750.10+37.04 578.75£92.60 842.66+92.60 773.21£101.86
Giutathione peroxidase” 1631+ 1.67 20.52+ 1.16 18.09+ 1.50 1770+ 0.99
Superoxide dismutase” 2092+ 3.07 15.78+ 5.63 28.75x 3.26 2356+ 459
Catalase® 190.60+ 6.56 129.79+11.64** 17994+ 5.61

Each value is the mean+S.E. of & rats
**Significantly different from the control group (p<C0.01}
v umoles/ g of tissue,

162.09+ 13.34

» Formed thioether nmoles/min/mg protein ¥ Decreased NADPH ;,emoles/min/mg.protein,
Unit/mg protein, “Decreased HzO: nmoles/min/mg protein
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