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ABSTRACT. This study was to investigate the preventive effects in anti-oxidation of Ulva lactuca
extract fractions (ULEF) against CCl, toxification in liver total homogenate and mitochondrial fraction
of ULEF-pretreated and carbon tetrachloride (CCl,)-postireated rats. ULEF was intraperitoneally
administered into rats at dose of 1 ml/kg for 14 days. On the day 15, 3.3 mllkg of CCl, dissolved in
olive oil (1:1) was injected 12 hr before anesthetization. Activities of superoxide dismutase (SOD) in
mitochondrial fraction were measured and catalase (CAT), glutathione peroxidase (GPx), malondialde-
hyde (MDA) in liver total homogenate. SOD, CAT and GPx were higher in the ULEF-pretreated and
CCl,-posttreated group than those in the CCl,-posttreated group, and the pretreatment of ULEF
decreased MDA. These results showed that the pretreatment of ULEF had the preventive roie in the
activities of anti-oxidative enzymes, SOD, CAT and GPx
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Table 1. Experimental design of rats
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Z 9o 22+1°Ce %9t 60+5% HHEEE #
AT AAHE(NOR; normal group)e 159 &9t
salined F ¥4 kgd 1 mie} H&2 wid Tt =
{CON; CCl posttreated group} 149 %<t saline
S FA FA kg@ 1mie] HER wijd T3 $ 15U
= 2 CClL{99.9%)E olive oildl 1:1 HEE 3444
0% 2 8de F FA kg 3.3mle] HEE B )
2 Rl JdEoHEREEHULE;, Uva lactuca
extract ethylether fraction-pretreated and CCl,-post-
treated group), ONEolAHC|ERZEXL(ULA; Ula
lactuca extract ethylacetate fraction-pretreated and

_ﬁml
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Experimental Day 1~14 Day 15
groups Dose of sample Dose of sample
NOR (7) 1 ml/kg of saline, i.p. 1 ml/kg of saline, i.p.
CON (7) 1 ml/kg of saline, i.p
ULE (7) 1 mi/kg of Ulva lactuca extract ethyl ether fraction, i.p. 3.3 mlfkg of CCl,
ULA (7) 1 ml/kg of Ulva lactuca extract ethyl acetate fraction, i.p. (dissolved in equal vol. olive oil,), i.p.
ULW(7) 1 ml/kg of Ulva lactuca extract water fraction, i.p.

NOR, normal group; CON, CCl,treated group; ULE, Ulva lactuca extract ethyl ether fraction-pretreated and CCl,-posttreated
group; ULA, Ulva lactuca extract ethyl acetate fraction-pretreated and CCl,-posttreated group; ULW, Ulva lactuca extract water
fraction-pretreated and CCl,-posttreated group. The number of experiment animals is given in parenthesis.
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Fig. 1. Process of Ulva lactuca extract fractions.
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Beauchamp} Fridovich®] 213 (1971) w2} 0.2 M
K-phosphate buffer(pH 7.4) 672 ul, 1 mM xanthine
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KCN 30 ul, 0.2 mM cytochrome C 160 piE ¥
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Table 2. Effects of Ulva lactuca extract fractions on SOD
activity in mitochondrial fraction

Experimental SOD (U/mg protein)
groups Mitochondrial fraction
NOR 70.33 £ 041"
CON 40.86 £ 0.59
ULE 53.33 £ 0.22***
ULA 4729 +0.13*
ULw 53.94 £ 0.60**

NOR, normal group; CON, CCltreated group; ULE, Ulva lac-
tuca extract ethyl ether fraction-pretreated and CCl,-post-
treated group; ULA, Ulva lactuca extract ethyl acetate fraction-
pretreated and CCl,-posttreated group; ULW, Ulva lactuca
extract water fraction-pretreated and CCl,-posttreated group.
***p < 0.001, *p< 0.05 *p<0.1 values are mean+S.E. (n=
7). SOD, superoxide dismutase.

Table 3. Effects of Ulva lactuca extract fractions on CAT
activity in liver homogenate

Experimental CAT (mU/mg protein)
group Liver homogenate
NOR 246.96 + 0.33***
CON 164.11£2.62

ULE 214 .58 +1.41*
ULA 210.90 £ 3.0
ULW 200.86 + 4.64*

NOR, normal group; CON, CCl,-treated group; ULE, Ulva lac-
tuca extract ethyl ether fraction-pretreated and CCi,-post-
treated group; ULA, Ulva lactuca extract ethyl acetate fraction-
pretreated and CCl,-posttreated group; ULW, Ulva lactuca
extract water fraction-pretreated and CCl,-posttreated group.
**p<0.001, *p<0.05 *p<0.1 values are mean+SE. (n=
7). CAT, catalase.

Zt =% Lol CAT &4
A W A FolA AL Atstshdvhge] U
o2 AAHEE H,0,8 H,09 O, Eallshk= 84 5 35
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(Gutteridge er a/, 1983; Yosjikawa et a/, 1983). 3+
SODef ¥ja Abspx) E4do] v e Ao A,
s g AES dA F dAske S Ak F
oz} 1 &Ao] nrtdH e g B E 4 Jon, &
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oty B33l Itk(Fridovich, 1986; Von, 1987). Table
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BN rE ox
f o o

-2 U2 v2Eld e W CAT 84=7t S7Hd Aew

et A Fod dueFEE g0 CCl, 548 o
g ZoR #AF HIY B AAFow HH dx
3 BWEE W ULWsE, ULAZ, ULEZOA zhz}
22%, 29%, 31% 718 2oz et o228 ULEZS
A 7Y B 949 dutasE BolFct.

2 =& LHe| GPx &3

Glutathione2 4Hshd &40 ZHE red blood cell&
Hg 3t Ahuva, 1995). GSHE disufide bondel]l 23|
A AdA4" F M9 tripeptidedl] 9eir FPE e
(GSH)e} Atstel FE)(GSSG) AlolE w#3ith. GSSGE
A2 2934 7 NADPHE AHg-3k= flavoproteing]
glutathione reductase®ll 2l8iA GSHZ &-UdE T} Gluta-
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Table 4. Effects of Ulva lactuca extract fractions on GPx
activity in liver homogenate

Experimental GPx (mU/mg protein)
groups Liver homogenate
NOR 774+1.01%
CON 212+04
ULE 456 £ 1.04*
ULA 422 +1.61
ULw 359+1.67

NOR, normal group; CON, CCl,-treated group; ULE, Ulva lac-
tuca extract ethyl ether fraction-pretreated and CCl,-post-
treated group; ULA, Ulva lactuca extract ethyl acetate fraction-
pretreated and CCl,-posttreated group; ULW, Ulva lactuca
extract water fraction-pretreated and CCl,-posttreated group.
***n <0.001, ™p<0.05 *p<0.1 values are mean+SE. (n=
7). GPx, glutathione peroxidase.
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7+ E4o = olojRE M oR QI HAKHLIng et al,
1996). MDAE free radiacals 3ol 2Jgl oxidative
stress?] FEAHE F shuiol 7F &30 AR o] §HTh
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Fig. 2. Effect of Ulva lactuca faction extracts on MDA con-
tents in liver homogenate. NOR, normal group; CON, CCI,-
treated group; ULE, Ulva lactuca extract ethyl ether fraction-
pretreated and CCl,-posttreated group; ULA, Ulva lactuca
extract ethyl acetate fraction-pretreated and CCl,-posttreated
group; ULW, Ulva lactuca extract water fraction-pretreated
and CCl,-posttreated group. ***p < 0.001, *p <0.05, *p<0.1
values are mean £ S.E. (n =7). MDA: malon dialdehyde.
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