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Fig.1 Content of bound and free vitamin A in

liver of Epinephelus drummondhayi
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Tab.2 Contents of vitamin A of different lipid fractions in liver of Epinephelus drummondhayi
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ik Rg 2 561. 69 +304. 70* 3985.61 +635. 53¢ 6 546. 97 +934. 55°
b5 548.74 £91. 67" 138.29 +81. 12" 568.98 +91. 67"
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Fig.3 Mass spectra of vitamin A palmitate standard and three glyceride fractions in liver of Epinephelus drummondhayi
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Fig.7 Effect of F3 fraction on morphology of xerophthalmia cell model
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Speciation Distribution of Vitamin A from Liver of Epinephelus
drummondhayi and Its Effect on Xerophthalmia Cell Model

ZHANG Jing'?, HUANG Wenting', CAO Wenhong'>*, CHEN Zhongqin'",
ZHENG Huina'?, GAO Jialong'?, ZHANG Chaohua'”
(1. College of Food Science and Technology/National Research and Development Branch Center for Shellfish
Processing ( Zhanjiang ) /Guangdong Provincial Key Laboratory of Aquatic Products Processing and Safety/
Guangdong Provincial Engineering Technology Research Center of Seafood/Guangdong Province Engineering
Laboratory for Marine Biological Products/ Key Laboratory of Advanced Processing of Aquatic Product of
Guangdong Higher Education Institution, Guangdong Ocean University, Zhanjiang 524088 , China ;
2. Collaborative Innovation Center of Seafood Deep Processing, Dalian Polytechnic University ,
Dalian 116034, China)

Abstract; To investigate the speciation distribution characteristics of natural vitamin A in the liver of
Epinephelus drummondhayi and its difference in improve effects on xerophthalmia compared with synthetic
vitamin A, the saponification method combined with reverse-phase chromatography was used to determine
the vitamin A components in the liver lipids of Epinephelus drummondhayi. F3, a fraction rich in natural
vitamin A palmitate, was isolated from the neutral lipids. Using synthetic vitamin A palmitate as a
control, the effects of natural vitamin A palmitate from Epinephelus drummondhayi liver on a
benzalkonium chloride-induced xerophthalmia cell model and their differences were explored. The
experiment included normal corneal epithelial cell group (NC) , xerophthalmia cell model group (MC) ,
F3 experimental group [ low dose (LF3), medium dose ( MF3), and high dose (HF3) ], and vitamin A
palmitate standard control group [ low dose (LVAP) , medium dose (MVAP), and high dose( HVAP) ].
CCK -8 method was used to assess cell viability and toxicity, and real-time quantitative PCR was used to
measure the gene expression of inflammatory factors (IL-6, IL-18, and TNF-a) in cells. The results
showed that 99. 57% of vitamin A in Epinephelus drummondhayi liver existed in a bound form, mainly as
vitamin A palmitate, with the highest content in the liver neutral lipids. The F3 fraction, isolated and
purified from the neutral lipids, contained natural vitamin A palmitate, and when the mass concentration
of F3 exceeded 286. 00 pg/ml., the cell viability of HCE =T cells significantly decreased. Both F3 and
synthetic vitamin A palmitate significantly improved the cell survival rate induced by benzalkonium
chloride in the xerophthalmia cell model, reduced cell apoptosis, and the cell viability of the low and
medium dose F3 group was higher than that of the high dose F3 group and all doses of synthetic vitamin A
palmitate group. In terms of the relative expression level of interleukin (IL-6), the low and medium
dose F3 group and the low dose synthetic vitamin A palmitate group were significantly higher than the
medium and high dose synthetic vitamin A palmitate group (P <0.05). In the relative expression level of
tumor necrosis factor-alpha ( TNF-a), the low, medium, and high dose F3 groups were significantly
lower than the low dose synthetic vitamin A palmitate group (P <0.05). Both F3 and synthetic vitamin
A palmitate could downregulate the gene expression of IL —6 and TNF-a in HCE — T cells of the
benzalkonium chloride-induced xerophthalmia cell model (P < 0.05), alleviating the inflammation

caused by xerophthalmia.
Keywords: Epinephelus drummondhayt; vitamin A ; speciation distribution; xerophthalmia; cell model
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