i E S 2 e gk 29(10) © 1080~1086, 1996

ARpe] Ha B AET GHEe| vl g
%4 e33R

Aat st 7 oE A FF e

Effect of Taurine Supplementation on Lipid Peroxidation, Activities of Defense
Enzymes and Membrane Stability During Rat Hepatocarcinogenesis

You, Jeong Soon + Chang, Kyung Ja
Department of Food & Nutrition, Inha University, Incheon, Korea

ABSTRACT

The purpose of this study was to determine the effects of taurine supplementation on the
hepatic lipid peroxidation, activities of defense enzymes and membrane stability during rat
hepatocarcinogenesis. Hepatocarcinogenesis was induced by Solt & Farber modification. Lipid
peroxide contents of carcinogen treated group which was not supplemented with taurine were
lower than those of control group. This might be that peroxide is decreased because of the
activation of dectoxifying enzyme. Glutathione S-transferase(GST) activities of carcinogen
treated groups were significantly(p <0.05) increased compared to those of control groups. The
GST activities of group supplemented with taurine before treatment of carcinogen and during
the all period of experiment were only less increased. In carcinogen treated groups, glutathione
peroxidase(GPx) activities of groups supplemented with taurine were higher than those of non
supplemented group. By carcinogen treatment, glucose 6-phosphatase(G6Pase) activities, index
of membrane stability were decreased, but in carcinogen treated groups supplemented with
taurine, they were less decreased. These results suggest that taurine supplementation seems to
inhibit lipid peroxidation, to change the activities of defense enzymes and to prevent to
membrane’ disintegration during chemically induced hepatocarcinogenesis. (Korean J Nutrition
29(10) : 1080~1086, 1996)

KEY WORDS : taurine - hepatocarcinogenesis - lipid peroxidation - defense enzymes - membr-
ane stability.
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212 #Zo] w379 (Randomized-block Design)
o] olste] iz wehto s W Uit IPAEE
32zte] 8718 AR ¥ AgHelE I3 105§
ok AFSBlAT. 2EE 23~27C, BYFE 1227 3
Alight 9:00~21: 0022 ARSHEE AL,
29 AFe 15L& Wy S,

A% Ao]& linoleic acideh 28 BIEFA A gl
=L corn ol TAE 1AW 0] E(Table 1) ¥Le]
g W Bso] YR sl e Algglel HE
w2 2FEt Agdold AE AEe ARHL
9le 222 AE(ZEA), casein(Murray Goulburn, &
22, 2457 2((F) BHRE), acellulose(Sigma),
DL- methionine(Sigma)& AH&-3t%tt.

AFELe ety zFo s A7 W, -l
o] ZFA7]] @GS By A8 TEE 47, W
272 9702 18% Wrdth(Fig. 1). BgTdA =
A2 AF FFeA 42 T(EO), He Al A &
& 2ES T(ER), B¢ AE Bz e
g (EA), AH @717t Bl S 398 T(E
o2 gulEld W, dzrirle e s
3R ¥L F(CO)H AFHA B9EdE TF
(CT)ez 3ute)d Ak,

AREEe 7 EY FEE Solt & Farber 24
& o] g3iglnt. B TAE 2F Bt HBHE T
8t %) diethylnitrosamine(DEN)< A2l 2@l

Table 1. Composition of experimental diet
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Component Diet (g/100g diet)
Corn starch 54.7
Casein 20.0
a-Cellulose 5.0
Vitamin mixture"” 1.0
Salt mixture” 4.0
DL-Methionine 0.3
Corn oil 15.0

Calories (kcal/100g) 433.8

1) Composition of vitamin mixture, g/kg mixture : Vit. A
Acetate(500,000 U per g) 1.8g, Vit. D Concentrate
(500,000 1U per g 0.2125g, e-tocopherol(1000 U
per g, 50%) 11g, Ascorbic acid 45g, Choline Chlo-
ride(50%) 150g, Menadione(50%) 4.5g, Inositol 5g, P-
aminobenzoic acid(PABA) 5g, Niacin 4.25g, Ribofla-
vin 1g, Thiamin hydrochloride 1g, Pyridoxine hydro-
chloride 1g, Calcium pantothenic acid 3g, Biotin(2%)
1g, Folic acid 0.09g, Vit. By, (1%) 0.135g and Dex-
trose to 1kg.

Composition of mineral Mixture, g/kg mixture : CaH-
PO, 500g, NaCl 74g, K,SO, 52g, Potassium citrate
Monohydrate 220g, MgO 24g, Manganous Carbona-
te(43 — 48% Mn) 3.5g, Ferric Citrate(16 — 17% Fe) bg,
Zinc carbonate 1.6g, Cupric Carbonate(53 - 55% Cu)
0.3g, KIOs 0.01g, Chromium Potassium Sulfate 0.55g,
Na.SeO; - 5H,0 0.01g, Sucrose to 1kg.
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CO : Control group

CT : Control group + all 1 % taurine

EO : Experimentally carcinogen treated group

EB : Experimentally carcinogen treated group + pre 1 % taurine

EA : Experimentally carcinogen treated group + post 1 %
taurine

ET : Experimentally carcinogen treated group + all 1 % taurine

Fig. 1. Experimental design.
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Fig. 2. Effects of taurine supplementation on body weight.
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H)g) Wbzl feld ez (p <0.05) VIR, ¥
obze] 79 ehed g mE 942l Aol U
tH(Table 2).
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Table 2. Effects of taurine supplementaion on liver and body weight

Group Liver wt. Body wt. L/B (%)
CO (n=3) 15.10 + 0.78" 421.00 + 8.72° 357 £ 0.17°
CT (h=3) 16.30 + 0.23 44533 + 9.84° 366 + 0.12%
EO (h=5) 15.18 + 243 316.80 + 31.70° 500 + 048
EB (n=7) 1497 = 0.69 32286 = 9.67° 463 + 017°
EA (n=6) 1425 £ 1.61 31350 + 18.64° 451 + 033*
ET (n=8) 1367 = 117 325.88 + 13.74° 439 + 0.29™

Values are mean + S.E.

Means with different letters are significantly different at p < 0.05 by Duncan’s multiple range test

N.S : Not Significant(p < 0.05)

Table 3. Effects of taurine supplementation on the hepatic microsomal thiobarbituric acid reactive substance contents,
glutathione S-transferase activities, glutathione peroxidase activities and glucose 6-phosphatase activities

Glutathione S-transferase

Thiobarbituric acid L
activities

Glutathione peroxidase
activities

Glucose 6-phosphatase
activities

Group reactive substance __ (nmole CDNB conjugated (nmole NADPH oxidized/ ~ (nmole Pi liberated
(nmole TBARS/mg, protein) /mg protein) min/mg protein) /min/mg protein)

CO (n=3)* 0.176 + 0.005* 277.887 + 8.278° 59.923 + 2.353° 1016.557 + 54.674°
CT (n=3) 0.208 + 0.016" 249418 + 3.963° 55.880 + 3.931% 1108.628 £ 20.360°
EO (n=5) 0.140 + 0.009° 391.672 + 5.381° 41.439 + 0.940° -459.238 + 37.275°
EB (n=7) 0.144 + 0.006° 352.539 + 7.095° 52.790 + 1.824% 498.598 + 25.339
EA (n=6) 0.190 + 0.009" 394.292 + 1.560° 49.213 + 1.077° 581.414 + 39.219°
ET (n=8) 0.163 + 0.003“ 343.696 + 2.729° 49.375 + 1.445° 681.967 + 27.385°

* The number of animals(Data were measured in triplicate).
Values are mean + S.E.

Means with different letters are significantly different at p < 0.05 by Duncan’s multiple range test.
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