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The Correlativity of Ulva lactuca Fractions, LPS, Enzymatic Activity and the Evaluation of Water
Fraction. Chun Suk Nam, Kum Suk Kang, Jong-Myung Ha, Sang Hyeon Lee, Jae Hwa Lee, Dong Geun
Lee, Jeong Su Jang', Hwan Yul Kang” and Bae Jin Ha*. Department of Pharmaceutical Engmeermg, College
of Medical Life Science, Silla University, 1-1 San, Gwaebup-dong, Sasang-gu, Busan, 617-736, Korea. "Central
Research Institute, Binex Co., Lid. 480-2, Jangrim-dong, Saha-gu, Busan, 604-846, Korea 2Amaranth Cosmetics,
1534-2, Songjeon Dong, Gangseo Gu, Pusan, Korea — Lipopolysaccharide(LPS) was posttreated after the
14 day-pretreatment of Ulva lactuca fractions(ULF), and their correlativity to enzymatic activity alter-
ation was investigated in the liver of rats. ULF was intraperitoneally administered into rats at dose
of 1mé/kg of 100 mg/kg concentration for 14 days. On the day 15, 1mé/kg of LPS was injected. The
corelativity was examined by measuring the changed values of superoxide dismutase(SOD) in mi-
tochondrial fraction and catalase(CAT), glutathione peroxidase{(GPx) in liver homogenate. The results
showed that LPS treatment decreased the high values of SOD, CAT, GPx to the low values, but ULF
pretreatment increased the low values of SOD, CAT, GPx to the high values. It was suggested that
ULF, LPS and antioxidative enzymes like SOD, CAT, GPx had the corelativity of the high-low-high
pattern and that the ULF pretreatment played the proper preventive role in the protection against the
LPS treatment-induced enzymatic inactivity in the water fraction.
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Table 1. Experimental design of rats
Experimental day 1-14 day 15
group Dose of sample Dose of sample
NOR (7) 1 nl/kg of 0.9% saline, ip. 1 nl/ke of 09% saline, i.p.
CON (7) wl/kg of 0.9% saline, ip
ULE (7 1 mi/kg of Ulva lact thyl cther fraction (100 mg/kg), ip. .
) mi/ kg of Ulva lactuca ethyl cther fraction (100 mg/kg) 1P | s/ke of LS (5ue/ke), ip
ULA () 1 m¢/kg of Ulva lactuca ethyl acetate fraction (100 mg/kg), ip.
ULW(7) 1 m¢/kg of Ulva lactuca water fraction (100 mg/kg), i.p

MNOR : normal group
CON : LPS-treated group

JLE ¢ Ulva lactuca ethyl ether fraction-pretreated and LPS-posttreated group
ULA : Ulva lactuca cthyl acctate fraction-pretreated and LPS-posttreated group
LW ¢ Ulva lactuca water fraction-pretreated and LPS-posttreated group

The number of experiment animals is given in parenthesis.
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Table 2. Effects of Ulva lactuca fractions on SOD activities in
mitochondrial fraction

) SOD (U/mg protein)
Experimental group - - -
Mitochondrial fraction
NOR 70.33:041
CON 38.43:0.7
ULE 517 +0.28"
ULA 52.32+40.07"
ULW 52.52+0.46"

NOR : normal group, CON : LPS-treated group

ULE : Ulva lactuca ethyl ether fraction-pretreated and LPS-
posttreated group

ULA : Ulva lactuca ethyl acetate fraction-pretreated and LPS-
posttreated group

ULW : Ulva lactuca water fraction-pretreated and LPS-post-
treated group

"p<0.001, “p< 0.05 p< 0.01 values are mean + SE (n=7).

SOD : superoxide dismutase
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Table 3. Effects of Ulva lactuca fractions on CAT activities in
liver homogenate

i CAT (mU/ng protein)
Experimental group -
Liver homogenate

NOR 246.96+0.33"
CON 191024338
ULE 228.48+4.61
ULA 217.04+0.52°
ULW 21504415

NOR : normal group, CON : LPS-treated group

ULE : Ulva lactuca ethyl ether fraction-pretreated and LPS-
posttreated group

ULA : Ulva lactuca ethyl acetate fraction-pretreated and LPS-
posttreated group

ULW : Ulva lactuca water fraction-pretreated and LPS-post-
treated group

mp<0.001, Mp< 0.05 *p< 0.01 values are mean *+ SE (n=7).

CAT : catalase
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Table 4. Effects of Ulva lactuca fractions on GPx activities in
liver homogenate

T GPx (mU/mg protein}

Experimental group Liver homogenate
NOR 7739+ 101"
CON 20.76+05
ULE 40.06=0.68"
ULA 272915
ULW 34.87+0.99

NOR : normal group, CON : LPS-treated group

ULE : Ulva lactuca ethyl ether fraction-pretreated and LPS-
posttreated group

ULA : Ulva lactuca ethyl acetate fraction-pretreated and LPS-
posttreated group

ULW : Ulva lactuca water fraction-pretreated and LPS-post-
treated group

Tp<0.001, “p< 0.05 p< 0.01 values are mean + SE (n=7).

GPx @ glutathione peroxidase

Journal of Life Science 2006, Vol. 16. No. 6 987

B £2Rdo] A4xoge GEUAV H w5 A0R
AR
o o

astel S 25 3 52Re 9502 €A A8
2 olg5x 3 HAHo] doelel F4¥0] Gt 8
del GEANL BeAeR RS TEIAE Sy
AgAree) o g ddiste AL Foaturw AU
th LPSE % A7 AxEs vEs 849 dFoR
NOZ AN Ca' S Z71A71H free radicalsE & 433}
o 7 2A0) ek TS o) e AN T o
Erete 9ge I

gsidE geeE, dLopEolE, £Eor 285
w1 RYS A SoEn LPSE & Feig 49 PAE
2o B8 LIPS ti g o5 s #Fs Aad
% 34 292 B3 . AT Agsel g
292 1497 e 13 27 U2 A Selai 159 A 5
o gl LPSE —‘?‘ﬂﬂ?ﬁq

dulz GALE Etﬂ EESL l H ULE+
& 45 04% ULA T2 46.86%, ULW-& 4746% 353t%2H
Zute) F8o) A Fo{7h LPSe| § Foj2 Q1F S4 B84
S ogsiel $48 wolv AT @ A0E WEhdr. CAT
o BAEE daTolAe Fdel v 1294 = sek
or] LPSE B RS RE ASE UEyTh
2 2YdE ZAES RY dxyd @] ULERS
66.96% ULA Tr—f% 65M>, ULWit-& 4294% 5atlon 2
s} Ege A B2 Q% Ak BEAHS

o ste] 24 %01% s g 02 eyttt GPxY
P EE gaxoMs B Hs) 372 YR wste
o LPSE Folgozn BHRE ¥E Aoz UesY 4
gy 2Eue g45s By dgzgd dls ULEeLe
3406% ULAT-S 1152%, ULW& 249% &3taomn 2
) 2o M For} LPSY] & FolZ Qg a4 EEAS
dqutste] FA4E Eole 948 & 02 Uek.
Aurz o 2 3744 §akga Ak SOD, CAT, GPx A+t
i%“écﬂ whopA 1 2o 8-S

2340] wobA A g
At

o FARHL Uﬂi}%ﬁi Al 23 e A
: : 3k o]

:::4‘
")
2
_\LL
=3
o

S
:‘?:



988

10.

11.

12.

13.

14.

YBFAUATIX| 2006, Vol. 16, No. 6
Z2ngd

Aebi, H. 1984. Catalase in vitro, Methods. Enzymology 105,
121-126.

Beauchamp, C. and 1. Fridovich, 1971. Superoxide dis-
mutase : improved assays and an assay applicable to
acrylamide gel. Anal. Biochem. 44, 276-287.

Charles A Janeway, 2002. Immunobiology. P. 68
Charles A Janeway, 2002. Immunobiology. P. 350

Cho, K. ], Y. 5. Lee and B. IL. Ryu. 1990. Antitumor ef-
fect and immunology activity of seaweeds toward sarco-
ma-180. J. Korea Fish. Soc., 23, 315-352

Jeong, C. S, K. W. Jung and ]. S. Jeong. 1999.
Hepatoprotective Effect of Subfractions of Carthamus tinc-
torius L. Semen on the Reversal of Biotransformation
Enzyme Activities in CClginduced Hepatotoxic Rats. |. Fd
Hyg. Safety. 14(2), 172-178.

Dantzer, R, R. M. Bluthe, G. Gheusi, S. Cremona, S.
Laye, P. Parnet and K. W. Kelley. 1998. Molecular basis
of sickness behavior. Annals N. Y. Acad. Sci. 856, 132
Enomoto N, S. Yamashina, H. Kono, et al. 1999.
Development of a new, simple rat model of early alco-
hol-induced liver injury based on sensitization of kupffer
cells. Hepatology, 29. 1680-1689

Fridovich, 1. 1986. Biologic effects of the superoxide
radicals. Arch. Biochem. Biophysm. 247, 1-15.

Fridovich, 1. 1986. Superoxide dismutase. Adv. Enzymol.,
58, 61.

Gutteridge, J. M. C,, A. P. C. Beard and G. J. Quinlan.
1983. Superoxide-dependent lipid peroxidation. Problem
with the use of catalase as a specific probe for Fenton-de-
rived hydroxyl radicals. Biochem. Biophys. Res. Commun.
117, 901-907.

Halliwell, B. 1990. How to charactrize a biological
antioxidant. Free Radic. Res. Commun. 9. 1

Lee, I. H., Y. P. Lee and Y. S. Ahn. 1986. Flora of Marine
Algae in Cheju Island 1. Ulvaceae. The Korean Journal of
Phycology. Vol. 1, No. 1, 157-167

Jean-Luc. Bret-dibat, C. Chistophe, et al. 1997. Systemic
Capsaicin Pretreatment Fails to Block the Decrease in
Food-Motivated Behavior induced by Lipopolysaccharide
and Interleukin-183. Brain Research Bul. Vol. 42, No. 6. PP.
443-449

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Keele, B. B. Jr., J. M. McCord and 1. Fridovich. 1970. su-
peroxide dismutase from Escherichia. coli : A new man-
ganese-containing enzyme. [. Biol. Chem., 245, 6176.
Kinght, J. A. 1995. The process and theories of aging.
Ann. Clin. Lab. Sci. 25, 1

Lee, J. H and V. J. Sun. 1980. The content of minerals in
algae. ]. Korea Soc. Food Sci. Nutr., 9, 51-58

Lowry, O. H,, N. ]. Rosenbrough., A. 5. Farr and R. J.
Randall. 1951. Protein Measurenment with Folin phenol
reagent. [. Biol. Chem. 193, 256-261.

Lawrence, R. A. and R. F. Burk. 1976. Glutathione perox-
idase activity in selenium-deficient rat liver. Biochem.
Biophys. Res. Commun. 71, 952-958.

Misra, H. P. and I Fridovich. 1972. The role of super-
oxide anion in the autooxidation of epinephrine and a
simple assay for superoxide dismutase. ]. Biol. Chem., 247,
3170.

Nagumo, T. and T. Nishino. 1997. Fucan Sulfates and their
anticogulant activities. In S. Dumitriu.(ed.), Polysaccharides
in Medicinal Applications, New York-Basel-Hong Kong. PP.
545-574.

Rosen, D. R, ef al. 1993. Mutations with familial amyo-
trophic lateral sclerosis. Nature 362, 59-62.

Schaeffer, D. J. and V. S. Krylov. 2000. Anti-HIV activity
of Extracts and compounds from algae and Cyanobacteria.
Ecotoxicol. Environ, Safety. 45 : 208-227.

Tainer, J. A., E. D. Getzoff, J. S. Richardson. and D. C.
Richardson. 1983. Structure and mechanism of Cu, Zn,
superoxide dismutase. Nature 306, 274-287.

Trant, N. L., S. R. Meshnick, K. Kitchene, J. W. Eaton and
A. Cerami. 1983. Iron-containing superoxide dismutase
from Crithidia fasclata : Purification, characterization and
similarity to leishmanial and trypanosoml enzymes. J.
Biol. Chem., 258, 125.

Vance, P. G. and B. B. Jr. Keele. 1972. Superoxide dis-
mutase from Streptococcus mutans. |. Biol. Chem., 247,
4782.

Von, Sonntag. 1987. In “The Chemical Basis of Radiation
of Biology” Tylor and Francis.(ed.). London. pp. 31.
Yosjikawa, T., M. Murakami, N. Yoshida, O. Seto and M.
Kondo. 1983. Effects of superoxide dimutase and catalase
on disseminated intravascular coagulation in rats. Thromb.
Haemostas 50, 869-872.



