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Fig. 1 The effect of S. niphonius skin hydrolysates
(Fraction I ) on H,0, induced oxidative damage in
Caco-2 cells viability

a, b, ¢ and d column values with same superscript indicate no significant
difference (P>0.05), column values with different superscripts indicate

significant difference (P<0.05), the same below
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#* 1 #SDE K Fraction || 3 Caco-22482H SOD. CAT. GSH-PxFILDHJE 14 i) 21
Tab.1 The effect of S. niphonius skin hydrolysates (Fraction I[) on SOD, CAT, GSH-Px and

LDH activities in Caco-2 cells U/mg prot
WE Fa b 2 I R T ] T 10 pg/mL 50 pg/mL 100 pg/mL
parameters control model control Fraction II Fraction I1 Fraction [T
SOD 51.774+2.35° 20.20+2.86° 26.97+2.96" 46.53+3.37° 45.50+3.05°
CAT 40.20£2.17° 25.20+£2.19° 23.57£1.65° 34.43£2 36" 35.10+3.20°"
GSH-Px 38.40+2.30° 21.80+1.83° 20.33+2.63° 32.23+1.78" 34.13£2.1°
LDH 52.40+0.89° 57.53+1.50" 35.23+1.85° 26.90+1.25¢ 20.93+1.39¢

Ee WATP R PR ZER AR, ARNRIR 225 2.3 (P<0.05)

Notes: a, b, ¢, d in the same line with same superscripts letter indicate no significant difference, with different superscripts letter indicate significant

difference (P<0.05)
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Fig. 2 The effects of S. niphonius skin hydrolysates
(Fraction I ) on MDA content in Caco-2 cells
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Fig. 3 Fluorescence microscope photographs of Caco-2 cells treated by

S. niphonius skin hydrolysates (Fraction 1] ) and H,0,

a, b, ¢, d and e represent control, H,O, treatment and 10, 50 and 100 pg/mL antioxidant peptides treatment cells, 400x
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Fig. 4 Representative dot plots of flow cytometric analysis of the protective effect of

S. niphonius skin hydrolysates (Fraction [) on Caco-2 cells damaged by H,0,

Q1. necrotic cells; Q2. late apoptotic cells; Q3. viable cells; Q4. early apoptotic cells
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Protective effects of Spanish mackerel (Scomberomorous niphonius) skin
peptides against H,O,-induced oxidative stress in Caco-2 cells

PENG Xinyan *, HUANG Lei, CUIYun, ZHANG Cuiyun
(College of Food Engineering, Ludong University, Yantai 264025, China)

Abstract: Reactive oxygen species (ROS) such as superoxide and hydrogen peroxide are continually produced
during metabolic processes. ROS generation is normally counterbalanced by the action of antioxidant enzymes
including superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GSH-Px), and other redox
molecules. However, excessive ROS will attack membrane lipids, proteins and DNA, which were believed to be
involved in many health disorders such as diabetes mellitus, cancer, neurodegenerative and inflammatory diseases.
On the other hand, food oxidation processes, especially lipid oxidation, lead to the formation of secondary lipid
peroxidation products and degradation of food quality. Antioxidants may directly react with and quench reactive
oxygen species (ROS). The utilization of synthetic antioxidants is limited because consumers are increasingly
demanding additive-free or natural products. Therefore, the application of natural antioxidants as sources of many
effective antioxidants is a promising alternative to the use of synthetic antioxidants. More recently, there is
growing interest in natural hydrolysed protein antioxidants from many animal and plant sources, including those
derived from soybean, zein, Pacific hake, algae, and smooth hound muscle. In our previous study, antioxidative
peptides (1—4 ku) obtained from Scomberomorous niphonius skin (Fraction) had a high antioxidant in cooked pork
patties because it inhibited both lipid and protein oxidation and stabilized the quality during refrigerated storage.
The purpose of the present study is to evaluate protective effects of the S. niphonius skin peptides(1-4 ku)against
H,0,-induced oxidative stress in Caco-2 cells. There were five treatments in this experiment, including normal
control (samples were not treated with H,O, and antioxidant peptide), negative control, H,O,+Low-dose of
Fraction (10 pg/mL), H,O,+Middle-dose of Fraction (50 pg/mL), H,O,+High-dose of Fraction (100 pg/mL). The
viability of cells, antioxidant enzymes activity including superoxide dismutase (SOD), catalase (CAT), glutathione
peroxidase (GSH-Px), lactic dehydrogenase (LDH), and MDA content were determined. Further, the flow
cytometry and fluorescence microscopy were also applied to detect the cell apoptosis. The result showed that the
contents of superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), and catalase (CAT) levels were
significantly increased compared with negative control group, while the lactic dehydrogenase (LDH) and MDA
contents was sharply decreased treated by middle and high dose of Fraction. Treatment with high dose
Fraction(100 pg/mL) could increase the cell viability rate to 47.10%, increase SOD, GSH-Px and CAT activity to
45.50 U/mg protein, 35.10 U/mg protein and 34.13 U/mg protein respectively, and decrease the levels of LDH
activity and MDA content to 20.93 U/mg protein and 20.77 nmol/mg protein. Moreover, the flow cytometric
analysis and fluorescence microscopy observation confirmed that a certain amount of Fraction have a more
effective role in decreasing cells apoptosis caused by oxidative stress. These results demonstrated that preincubated
Caco-2 cells with antioxidant peptide (S. niphonius skin hydrolysates) resulted in a significant protection against
the toxicity caused by H,0O,.

Key words: Scomberomorus niphonius; antioxidant peptides of skin (Fraction Il ); Caco-2; oxidative stress;
protection
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