Protective effect of ethanol extract from Aristaeomorpha foliacea
shrimp waste against lipotoxic oxidative stress
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STUDY OUTLINE METHODS

Shrimp waste, a largely underutilized resource, represents a source of bioactive molecules with  The cephalothorax of Aristaeomorpha foliacea was homogenized, dried, and extracted with
potential health applications. In this study, an extract was obtained from the cephalothorax of ethanol to obtain the CE, later fractionated into HF and PF fractions using ethyl acetate
Aristaeomorpha foliacea, rich in astaxanthin (AST), unsaturated fatty acids, and polyphenols, partitioning. Chemical composition was analyzed via FTIR, TLC, and fatty acid methyl
exhibiting strong antioxidant activity. Fractionation yielded a hydrophobic fraction (HF) esterification. Human hepatic (HuH?7) and intestinal (HCT15) cell lines were cultured in
enriched in AST and a polar fraction (PF) rich in polyphenols. DMEM and treated with CE, HF, PF, or palmitic acid (PA). Cell viability was evaluated using
In hepatic and intestinal cell lines, the crude extract (CE) promoted lipid droplet (LD) the crystal violet assay, while LD were visualized with BODIPY staining. Oxidative stress
accumulation, reduced ROS levels and lipid peroxidation, and enhanced cell viability markers (H,O,, GSH, MDA) and antioxidant enzymes (CAT, SOD, GPx) activity were
through modulation of antioxidant enzymes. HF alone was less effective, suggesting a measured using spectrophotometric assays.

synergistic effect between HF and PF.

RESULTS
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Fig.1 Graphical representation of the project.
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Fig.2 Fractionation recovery and FTIR characterization of A. foliacea extracts. (A) FESES S LSS fge
Recovery of mass, AST, Trolox Equivalent Antioxidant Capacity (TEAC), and total ° °
polyphenolic content (TPC) after CE fractionation into HF and PF fractions. AST was .
mainly recovered in the HF, whereas antioxidant and polyphenolic compounds were
largely retained in the PF. (B) ATR-FTIR spectra of CE and its fractions. HF exhibited
dominant lipid and AST, while PF showed strong signals associated with polyphenolic Fig.4 HF and PF of CE modulate lipid composition and oxidative stress. (A) TLC and
and polar compounds contributing to antioxidant activity. (B) quantitative analysis of neutral lipids in the CE and its fractions show that HF

retained most lipid classes (FFA, TAG, DAG, CHOL), while PF contained mainly FFA
and PHOSPHO. (C) Phase-contrast microscopy and (D) viability assays show that HF
and PF at 0.1 mg/mL are non-cytotoxic, whereas HF at 0.2 mg/mL reduces cell viability.
(E) BODIPY staining reveals that HF, but not PF, promotes LD accumulation. (FG) Both
HF and PF reduce intracellular H>O, levels, with the greatest antioxidant effect observed
for the combined CE, suggesting synergistic protection against lipotoxicity.
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v" CE is rich in astaxanthin, MUFA, and polyphenols.

K K SO s AR v' The HF concentrates AST and lipids, while the PF is enriched in phenolic
/2 / B C N compounds.
- A PR v' CE shows strong antioxidant and cytoprotective activity, reducing ROS and
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MDA while restoring GSH and antioxidant enzymes (CAT, SOD, GPx).

v HF induces lipid droplet formation and cytotoxicity at higher doses,
whereas PF contributes to antioxidant protection.

v' Synergistic interaction between HF and PF underlies CE'’s bioactivity.

v The extract represents a sustainable source of bioactive compounds with
pharmaceutical and nutraceutical potential.

Cell viability

(Fold change)
HuH7

HuH7

e
o
1

Catalase activity

(Fold change)
o o -
2 o 2
<&,
~ s
.,

SOD activity

(Fold change)
GPx activity
(Fold change)

0.0-

1.54

-
o
L

GPx activity
(Fold change)

N

HCT15
HCT15
Catalase activity

t ty
(Fold change)
h <

Cell viability

(Fold change)
°
(4]
L

(Fold change)
¢ o =
0 (=)
G L 1 1
Ej :
;
SOD activity
(Fold change)

Fl
0@1 I
<
%
%“s
fo
o
%
<)
<
» %
‘C‘@

References
Fig.3 Effects of CE on cell viability, lipid droplet accumulation and oxidative stress
modulation. (1A, B) Concentrations up to 0.2 mg/mL were well tolerated from both 1. Mancarella, F., et al.,, Binary mixtures of menthol and alkanoic acids as green solvents for efficient
HCT15 and HuHY cell lines while inducing (1C, D) dose-dependent LD accumulation. ;(s)tzaSXZI;tlhin rf;;;gfy from Aristaeomorpha foliacea shrimp shells. Separation and Purification Technology,
(?A’ , B) il e PA—m.duced gysigaey, G, D) eﬁhéncnlg LD format,lo,n' CE 2. Seyedsadjell)di, N. and R. Grant, The Potential Benefit of Monitoring Oxidative Stress and Inflammation in
significantly reduced oxidative damage and restored antioxidant enzyme activity, in the Prevention of Non-Communicable Diseases (NCDs). Antioxidants, 2021. 10(1): p. 15

both HuH7 (3A-C, 4A-C) and HCT15 (3D-F, 4D-F) cell lines.



	Diapositiva 1

