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Abstract

Effects of dietary cholesterol and/or taurine supplementation on plasma and hepatic lipid peroxidation status
and antioxidant enzyme activities were evaluated in rats fed one of the following semisynthetic diets for 5
weeks: control diet (CD, cholesterol-free and taurine—free diet); high cholesterol diet (HCD, CD+1.5% cho-
lesterol); high taurine diet (HTD, CD+1.5% taurine); high cholesterol and high taurine diet (HCHTD, HCD+
1.5% taurine). Plasma malondialdehyde (MDA) level was not influenced by dietary cholesterol or taurine
supplementation, while hepatic MDA level was 70% higher in rats fed HCD compared to the value for CD
rats (p<0.05). Our observation that taurine supplementation significantly decreased the hepatic MDA level
of rats fed HCD, but failed to decrease lipid peroxidation of rats fed CD indicates that the protective effect
of taurine in the liver against lipid peroxidation is manifested only under the hypercholesterolemic environment.
Plasma and hepatic glutathione peroxidase (GSH-Px) activities were not affected by dietary supplementation
of cholesterol or taurine. However, hepatic superoxide dismutase (SOD) activity was significantly reduced
by dietary taurine supplementation (p ¢ 0.05), and thus significantly lower in rats fed HTD compared to the
value for CD (p<0.05). Plasma total cholesterol concentration was positively correlated with hepatic cholesterol
concentration as expected (r=0.712, p<0.001). Plasma (r=0.399, p<0.05) and hepatic cholesterol levels (r=0.429,
p<0.05) showed a significantly positive correlation with hepatic MDA concentration, respectively. Plasma
taurine concentration was negatively correlated with hepatic SOD activity (r=-0.481, p<0.01), and tended to
be negatively correlated with hepatic GSH-Px activity without showing statistical significance (r=-0.188, p<
0.05). These results indicate an antioxidative effect of taurine in rats with elevated level of lipid peroxidation
due to high intake of dietary cholesterol. Future application of taurine as a safe candidate for a hypolipidemic
agent without adversely affecting body’s antioxidant defense system is speculated.
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Malondialdehyde = &4

ZrzA 37 ¥kl A& 3AkalE 5 == Buckingham(18)
o) 1l & o] 838t} malondialdehyde(MDA) 5 =2 233}
of Friatgich zhzA) o) 3uel] siwdshe 0.1 M NaoPOs 943
SN (pH 7.4)-% 7}38} 2, tissue homogenizers ¢| 43} 3&
ZF wAFAZ] F A2 1.5 mLel 33 mM FeSO; 50 pL$}
0.33 mM butylated hydroxytoluene 50 uL, 2] 12 33 mM
L-ascorbic acid 50 uUL& 7}stod & 419ic}. 37°C &2

Table 1. Composition of experimental diets (%)
cp”  HTD'  HCD" HCHTDY
Carbohydrate” 65 635 635 62
Casein 13 18 18 18
Corn oil 10 10 10 10
Mineral mlxture 4 4 4 4
Vitamin mixture” 1 1 1 1
cMc? 2 2 2 2
Cholesterol - - 15 15
Taurine - 15 - 15
Total 100 100 100 100

CD: Control diet, cholesterol-free and taurine—free diet.
HTD: High taurine diet, CD+1.5% taurine.

HCD: High cholesterol diet, CD+1.5% cholesterol.
HCHTD: High cholesterol and high taurine diet, HCD+1.5%
taurine.

IStarch : Sucrose = 80 1 20.

Mineral mixture contained (g/100 g) CaCOs 29.29; CaHPOy -
2H20 0.43; KH2POs 34.31; NaCl 25.06; MgSQs - 7TH:O 9.98;
Fe(CeHs07) - 6H20 0.623; CuSO4 - 4H20 0.156; MnSQ4 - HO
0.121; ZnCl; 0.02; KI 0.0005; NaxSeQs « Hx0 0.0015; (NH)eMo7Oo4

+ 4H-0 0.0025.

“Vitamin mixture contained (mg/kg diet) thiamin - HCl 5;
riboflavin 5; nicotinamide 25; calcium-d-pantothenic acid 20;
pyridoxine « HC1 5; folic aicd 0.5; biotin 0.2; vitamin Biz 0.03;
dl- @ -tocopherylacetate 100; retinylpalmitate (in IU) 4000; cho—
lecalciferol (in IU) 400; choline chloride 2000; ascorbic acid 50;
menadione 0.5; inositol 100.

¥Carboxymethyl cellulose sodium salt.
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o}, 7kZA ¢ 0.25 M sucrosed 7hslo] #A3gE & 2,000 X
gellA 3027 A E2lshd vk A3 20 pLol) Tris buffer
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Z GSH-Px%] &4 3hell H:0:8 /1A 719 4H33 glu-
tathione(GSSG)ol A= 1, vk Ao &A= gluta-
thione reductase®} NADPHel 2]} GSSG7} t}A] GSHZE
FYHE £55 FAF 2R GSH-PxY &4 & AHEs)

oot 4 1 unite 84 1 mLg 12 5 A3 NADPHS
nmole =2 el ¢ 31, specific activitys 1 mg = 2 o
sl A unite 2 FAbslgITh

YAkl GSH-Px #4& A7) Hslds, 4 200
o Z2F42 715t 100 uLE A$ 3 08 mL ¥H--ES
0.1 mL9 0.25 mM Ha0:& 7}3te] vh-g-& o 7] FA,
Aol Ao} TAZ W o2 FHEo| WstE 575}
AL AHEst

A 5o A ekl Lowry 5(23)8] Wl &) A=
slgi e WAl ¥ 324 2 bovine serum albumin-g A

£stoiet,

Elezl & BAHE s £F

24 7 100 uLE 1.5 mL microeppendorf tubeell # &}
3 10% sulfosalicylic acid €9 25 uL& 7}3td 412 5
4°Coll A} 1417k EoF vhA] skl vl 12,000 X goll A} 1037 44
Re2sle] chjAg A A A 7] F AFZdE ARG FRA &
71ar, opwl AR 7] off =9l Al 717] A A 0.2 OL filter
(PVDF Aerodisc, Gelman Sciences, USA)E AF-&-8}o oj 3}
slodch A Ajel" A 59 e}9-8l 5% ion-exchange chro-
matography(24)ell 1 z+&k o}v| Al A 8-F4] 7] (Biochrom
20, Pharmacia LKB Biotech, Cambridge, England)& AL g
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Table 2. Body weight gain, and absolute and relative liver weights of rats fed experimental diets for 5 weeks

Experimental diets" ANOVA?
CD HTD HCD HCHTD T C TxC
Body wt gain (g/4 wks) 168827 184+6.3 169+21 150+27 NS NS NS
Body wt (kg) 0.32+0.01 0.33+0.01 0.31+0.01 0.31+0.01 NS NS NS
Liver wt (g) 94403 88+0.4" 11.1£0.4° 9.6+0.6" * * NS
Liver wt (g)/Body wt (kg)  302+09° 26.8+0.7° 355+09° 313+1.1° * * NS

YCD: Control diet, cholesterol-free and taurine-free diet.
HTD: High taurine diet, CD+1.5% taurine.
HCD: High cholesterol diet, CD+1.5% cholesterol.

?HCHTDi High cholesterol and high taurine diet, HCD +1.5% taurine.
2T Taurine effect, C: Cholesterol effect, T XC: Taurine and cholesterol interaction.

$Values are mean+SE of 8 rats.

“Values with different alphabets in the same row are significantly different by Duncan’s multiple range test at p<0.05.

?NS: not significant.

*Significantly different by 2X2 factorial ANOVA test at p<0.05.

Table 3. Taurine and malondialdehyde (MDA) concentrations and antioxidant enzyme activities in plasma and liver of rats

fed experimental diets for 5 weeks

Experimental diets" ANOVA?
CD HTD HCD HCHTD T C TxC
Plasma )
Taurine (pmol/L) 603+£79%Y 3374543  560+39°  370+£261°  *** NS” NS
MDA (nmol/mL) 1094002  1.01+0.01 1.03+£0.02  1.06+0.02 NS NS NS
GSH-Px 289+19.3 282+14.7 303+255  331%429 NS NS NS
(nmol NADPH oxidized - min! - mg protein™)
Liver
MDA (nmol/g liver) 37.9+625" 450+677°  649+657" 41.3+1082° NS * NS
GSH-Px 5.37+051 5.224+0.31 5154048  560+0.50 NS NS NS
(umol NADPH oxidized - min™ - mg protein %)
Total SOD (unit - min * - mg protein *) 141+1.17% 1194105  13.2+060" 122+0.88" * NS NS

YeD: Control diet, cholesterol-free and taurine-free diet.
HTD: High taurine diet, CD+1.5% taurine.
HCD: High cholesterol diet, CD+1.5% cholesterol.

HCHTD: High cholesterol and high taurine diet, HCD+1.5% taurine.
DT: Taurine effect, C: Cholesterol effect, T XC: Taurine and cholesterol interaction.

¥Values are mean*SE of 8 rats.

4)Values with different alphabets in the same row are significantly different by Duncan’s multiple range test at p<0.05.

9NS: Not significant.

****Significantly different by 2x2 factorial ANOVA test at *p<0.05 and ***p<0.001, respectively.
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Table 4. Correlations among antioxidant enzyme activities, malondialdehyde concentration, cholesterol and taurine con-

centrations in the plasma and liver of rats

Plasma Plasma Plasma Plasma Liver Liver Liver Liver

chol taurine MDA GSH-Px chol MDA GSH-Px SOD

Plasma chol 1.000 -0.293 -0.136 -0.040 0.712*** 0.399* -0.059 0.148
Plasma taurine 1.000 -0.099 -0.050 0.200 -0.101 -0.188 -0.481**

Plasma MDA 1.000 -0.262 -0.319 -0.170 -0.088 -0.350

Plasma GSH-Px 1.000 -0.136 0.220 -0.110 0.265

Liver chol 1.000 0.429* 0.046 0.064

Liver MDA 1.000 0.001 0.204
Liver GSH-Px 1.000 0.554***

Liver SOD 1.000

*rxxdxGignificantly correlated by the Pearson correlation test at *p<0.05, **p<0.01 and ***p<0.001, respectively.
MDA: Malondialdehyde, GSH-Px: Glutathione peroxidase, Chol: Cholesterol, SOD: Superoxide dismutase.
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