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Effect of Porphyran isolated from Laver, Porphyra yezoensis,
on Liver Lipid Peroxidation in Hyperlipidemic Rats and
on Immunological Functions in Mice

Kyoo-Jin Jung, Bok-Mi Jung'* and Seon-Bong Kim*
Department of Marine Food Industry, Provincial College of Namdo
'Department of Food Science and Nutrition, Yosu National University
*Department of Food and Biotechnology, Pukyong National University

This study was carried out to investigate the effect of porphyran on enzyme activity in rats and immunity in
mice. Animals were divided into 5 groups, and were given porphyran diet for 4 weeks. Porphyran was extracted
from Porphyra yezoensis: Diet groups were normal diet, control diet fed high fat, cholesterol and sodium cholate,
control and 1% porphyran diet (1% PD), control and 5% porphyran diet (5% PD), control and 10% of
porphyran diet (10% PD). Also Balb/c female mouse were injected i.p. with porphyran extract every other day
for 20 days at levels of 1%, 2% and 5%. Alanine aminotransferase (ALT), aspartate aminotransferase (AST),
alkaline phosphatase (ALP) and lactate dehydrogenase (LDH) activities were lower in the porphyran diet group
than those in control group. Superoxide dismutase and catalase activities in liver homogenates were reduced in
porphyran diet group compared to those of control group. Also, the level of liver thiobarbituric acid reactive
substance (TBARS) was lower in porphyran group than that of control group. Porphyran increased IL-1
production in a dose-dependent manner, however, interleukine-2 production was reduced as the amount of
porphyran increases. These results showed that supplementation of porphyran lowered antioxidant enzyme
activities and has possibility of modulating immunological function.
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casein, choline bitartrate, methionine, sodium
sucrose, mineral mixture, vitamin mixture, cellulose @ cho-
lesterol SigmaAl #|¥, com starcht= 7)Y A#|Z, lard, com
oil ¥ AZFL AMESIET. £4 249 H Q3 malond-
ialdehyde(1,1,3,3-tetramethoxy propane), superoxide dismu-
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Table 1. Enzyme activities of serum from rats fed the experimental diets

Group ALT (IU/mL) AST (IU/mL) ALP (mU/mL) LDH (Wroblewski unit/ml)
Normal 20.85+3.68"% 33.00+ 6.88° 42.77+6.20° 1173.87+ 81.26°
Control 83.67+9.36" 105.61+12.08* 72.40+5.61° 2742.69+ 99.06°
1% PD 75.48+7.64 92.60+ 4.82° 69.44144.59* 2613.32+136.31*
5% PD 62.28+7.20° 79.19+ 5.51° 61.5412.42° 2400.70+206.86°
10% PD 48.18+7.95° 65.59+ 4.80° 53.38+4.64° 2167.98+ 78.38°

YMeantS.D. (n=9).

PMeans in the same column not sharing the same superscript letters are significantly different (p<0.05).
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Table 2. Antioxidative enzyme activities of the liver from rats
fed the experimental diets

Group . SOD . Qatalase (mM/ TBARS
(unit/mg protein) min/mg protein)  (mg MDA/L)
Normal 1.34:40.30D2 4.8240.63° 18.41+2.01°
Control 1.89+0.26" 6.63+0.95* 21.79£2.07*
1% PD 1.49+0.22%® 5.79+0.79® 15.53+2.41°¢
5% PD 1.464+0.56® 6.00£0.36® 11.55+1.91¢
10% PD 1.3140.35° 5.1140.88" 9.83+1.42°
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Table 3. Serum interleukin-1 level of mice injected LP. with
porphyran for 20 days

Concentration of IL-1

Group (pg/mL) % Control

Control 146.37+0.0141% 100.00
1% 138.12+0.0049° 94.36
2% 185.61+0.0495° 126.81
5% 260.47+0.0283* 177.95

YMeantS.D. (n=9).
Means in the same column not sharing the same superscript letters
are significantly different (p<0.05).

YValues are meanstS.D. (n=3).
DValues with different superscript within the column are significantly
different at p<0.05.
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Table 4. Serum interleukin-2 level of mice injected LP. with
porphyran for 20 days

Concentration of IL-2

Group (pg/mL) % Control

Control 33.69+0.00212 100.00
1% 27.40+0.0014° 81.33
2% 24.75+0.0028° 73.46
5% 18.75£0.0014¢ 55.50

DValues are means+S.D. (n=3).
?Values with different superscript within the column are significantly
different at p<0.05.
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