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Inhibitory Activity of Intracellular Lipid Accumulation by
Various Marine Extracts in HepG2 Cells
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Abstract This study was performed to promote the effective utilization of edible marine resources and to develop
functional food material from edible marine resource extracts for inhibiting lipid accumulation in liver. Edible marine
resource extracts (ME) were prepared by hot water (MWE) and 80% ethanolic (MEE), and both the MWE and MEE
extracts were assessed as to their cell cytotoxicity, and Oil Red O staining. Results demonstrated that ME showed no
cytotoxic effects. However, treatment with MEE in the concentration of 1000, 500, and 250 pg/mL significantly inhibited
the lipid accumulation in HepG2 cells compared to MWE. Especially, among the 80% ethanolic extracts, Pagrus major,
Larimichthys polyactis, Clupea pallasii, Octopus minor, Enteroctopus dofleini, Styela clava, dried sea mustard, and
Enteromorpha intestinalis showed greater lipid accumulation inhibitory activity than the others.
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Table 1. Effect of marine resource hot water extract on intracellular lipid accumulation in HepG2 cell

Cell cytotoxicity (%) ORO staining relative to control (%)
Marine resource samples
1000 pg/mL 500 pg/mL 250 pg/mL 1000 pg/mL. 500 pg/mL 250 pg/mL

Not treatment (control) - 78.4

0.5 mM FAs 2.6 102.1

Portunus trituberculatus - - - 106.4 102.1 97.3
Acetes japonicus 0.5 - - 97.0 97.0 98.2
Litopenaues vannamei - - - 106.1 103.7 98.8
Styela plicata - - - 102.7 100.2 98.5
Halocynthia roretzi 0.2 1.1 - 99.0 102.0 106.6
Styela clava HERDMAN - 0.7 - 99.1 99.5 105.0
Anthocidaris crassispina - - - 99.0 100.3 106.9
Eopsetta grigorjewi - - - 101.3 100.6 102.0
Trichiurus lepturus 9.0 1.0 - 110.8 103.2 102.1
Scomber japonicus Houttuyn 2.6 23 - 101.0 103.5 103.6
Cololabis saira - - - 102.0 97.0 95.6
Gadus macrocephalus 14.0 0.7 - 96.0 94.8 90.9
Arctoscopus japonicus - - - 105.3 101.1 103.8
Aptocyclus ventricosus - - - 100.5 100.4 106.3
Lophiomus setigerus - - - 99.5 103.2 102.5
Sebastes schlegeli Hilgendorf 2.6 0.8 1.5 103.5 97.6 99.7
Pagrus major 2.5 1.3 0.9 110.2 107.5 99.9
Larimichthys polyactis Blecker 53 0.7 1.6 96.2 93.3 92.7
Clupea pallasii 2.1 4.2 - 94.6 934 93.1
Theragra chalcogramma - - - 91.5 96.6 95.5
Dasycottus setiger 11.6 1.3 - 98.7 96.9 98.0
Gymnothorax kidako 8.5 1.6 - 100.1 97.7 98.0
Cypselurus agoo agoo egg 23 2.0 - 105.6 104.8 107.8
Hypoptychus dybowskii 33 3.0 - 102.2 101.6 104.8
Octopus minor 34 3.0 2.0 101.3 106.5 109.2
Enteroctopus dofleini 9.6 29 - 103.4 107.9 108.2
Todarodes pacificus 11.6 6.2 - 102.7 106.9 104.6
Octopus ocellatus 9.6 11.2 - 107.1 102.2 98.4
Tegillarca granosa 4.0 6.1 3.0 104.6 98.6 93.7
Solen grandis 9.6 4.7 - 101.0 99.2 98.1
Ruditapes philippinarum 6.0 6.1 - 101.8 100.6 100.9
Peronidia venulosa - - - 101.9 102.6 98.9
Semisulcospira libertina 3.0 24 - 94.8 95.7 99.0
Haliotis giganta Gmeil 8.8 29 - 96.5 97.7 101.0
Atrina pectinata 44 24 - 99.3 96.8 102.0
Mytilus coruscus 1.5 5.9 - 97.6 99.6 98.2
Enteromorpha prolifera 4.5 2.6 - 97.3 93.5 92.3
Ecklonia cava 2.7 0.6 - 97.9 94.0 95.4
Scytosiphon lomentaria 3.6 22 1.1 100.3 96.4 100.9
Sargassum horneri - - - 104.2 101.0 101.8
Ulva pertusa Kjellwan 0.7 8.3 1.7 105.0 104.5 109.9
Agarum cribrosum - - - 97.8 99.3 100.5
Porphyra tenera - - - 97.5 98.0 101.0
Kjellmaniella crassifolia 0.4 - - 101.8 99.6 104.0
Capsosiphon fulvescens 123 22 - 96.4 922 96.1
Undaria pinnatifida 6.7 39 - 100.1 96.6 97.8
Undaria pinnatifida Sporophyll - - - 103.2 102.3 108.6
Enteromorpha intenstinalis 1.8 0.1 - 91.2 92.7 90.7

*0.5 mM FAs (containing palmitate, oleate in proportions of 6:4)
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Table 2. Effect of marine resource 80% ethanolic extract on intracellular lipid accumulation in HepG2 cell

Cell cytotoxicity (%) ORO staining relative to control (%)
Marine resource samples
1000 pg/mL 500 pg/mL 250 pg/mL 1000 pg/mL 500 pg/mL 250 pg/mL

Not treatment (control) - 78.8

0.5 mM FAs 49 100.2

Portunus trituberculatus 1.0 - - 96.2 101.9 110.4
Acetes japonicus - - - 88.1 90.0 95.8
Litopenaues vannamei - - - 100.0 914 96.9
Styela plicata 1.3 6.5 - 96.5 92.5 90.2
Halocynthia roretzi - - - 102.5 93.7 96.9
Styela clava HERDMAN - - - 90.7 90.6 87.0
Anthocidaris crassispina - - - 90.3 99.4 99.7
Eopsetta grigorjewi 11.9 1.9 - 97.1 972 105.5
Trichiurus lepturus 11.5 1.1 - 105.2 111.0 123.1
Scomber japonicus Houttuyn - - - 105.5 99.0 101.8
Cololabis saira - - - 106.5 109.1 118.6
Gadus macrocephalus 24 1.0 - 109.9 113.9 121.2
Arctoscopus japonicus 6.9 1.9 - 104.3 105.8 115.8
Aptocyclus ventricosus - - - 103.0 104.4 116.3
Lophiomus setigerus - - - 972 98.1 107.6
Sebastes schlegeli Hilgendorf 5.1 6.0 34 109.8 117.0 128.3
Pagrus major 23 - - 77.1 80.5 85.6
Larimichthys polyactis Bleeker - - - 77.4 88.4 97.3
Clupea pallasii 4.9 - - 88.9 85.8 96.3
Theragra chalcogramma - - - 91.0 101.1 111.6
Dasycottus setiger 10.7 12 - - - -
Gymnothorax kidako - - - - - -
Cypselurus agoo agoo egg 11.3 6.8 - - - -
Hypoptychus dybowskii 5.7 43 - - - -
Octopus minor - - - 79.3 84.0 84.2
Enteroctopus dofleini 41 5.0 - 86.8 82.9 85.9
Todarodes pacificus - - - 88.9 86.0 100.3
Octopus ocellatus - - - 929 912 106.4
Tegillarca granosa 8.6 16.5 - 97.0 104.0 109.1
Solen grandis 7.1 6.3 - 96.7 98.9 100.0
Ruditapes philippinarum 10.9 54 - 92.1 942 101.8
Peronidia venulosa 6.7 49 - 953 94.6 100.0
Semisulcospira libertina 144 9.8 - 109.6 108.6 112.5
Haliotis giganta Gmeil 8.0 72 2.7 102.9 100.7 101.8
Atrina pectinata 7.6 3.0 33 107.6 97.8 96.8
Mytilus coruscus 5.6 4.9 5.7 102.5 96.8 105.3
Enteromorpha prolifera 11.2 52 5.0 101.6 109.8 123.0
Ecklonia cava 6.4 - - 105.9 105.4 111.5
Scytosiphon lomentaria - - - 105.9 106.5 107.6
Sargassum horneri - - - 107.6 101.8 103.2
Ulva pertusa Kjellwan 8.6 - - 104.9 105.8 115.2
Agarum cribrosum 1.2 44 2.7 103.1 109.2 109.2
Porphyra tenera - - - 102.6 113.5 120.0
Kjellmaniella crassifolia 4.9 - - 1034 106.3 115.6
Capsosiphon fulvescens 7.0 4.5 - 98.9 103.8 108.7
Undaria pinnatifida 13.0 - - 95.0 96.3 95.6
Undaria pinnatifida Sporophyll 39 1.6 - 932 914 85.0
Enteromorpha intenstinalis 32 - - 100.8 98.1 96.0

*0.5 mM FAs (containing palmitate, oleate in proportions of 6:4)
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Fig. 1. Effects of 8 types extract on intracellular lipid accumulation in HepG2 cells. Differences were considered significant at p<0.05
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