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LISTA DE ABREVIATURAS E SIGLAS

2,4-D                      Ácido 2,4-diclorofenoxiacético

2,4-DCP                 2,4-diclorofenol

ALP                        Fosfatase Alcalina

ALT                       Alanina Aminotransferase

AST                        Aspartato Aminotransferase

ATP                        Trifosfato de Adenosina

ANVISA                 Agência Nacional de Vigilância Sanitária

ATSDR                   Agency for Toxic Substances and Disease Registry

CAT                       Catalase

CETESB                 Companhia Ambiental do Estado de São Paulo

CTD                       Comparative Toxicogenomics Database

CYP450                  Citocromo P450

DILI                       Drug-Induced Liver Injury

USEPA                    United States Environmental Protection Agency

GO                          Gene Ontology

GPx                        Glutationa Peroxidase

GST                         Glutationa S-Transferase

hpf                           Horas Pós-Fertilização

IL-8                        Interleucina-8

KEGG                    Kyoto Encyclopedia of Genes and Genomes

MDA                       Malondialdeído

NAFLD                   Non-Alcoholic Fatty Liver Disease

NRC                        National Research Council

NT                           Network Toxicology

OECD                    Organização para a Cooperação e Desenvolvimento Econômico

ROS                        Reactive Oxygen Species

SOD                        Superóxido Dismutase

TNF-α                     Tumor Necrosis Factor Alpha

USDA                    United States Department of Agriculture

VMP                      Valor Máximo Permitido
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12 μg/L in urban surface water and sediments

D was detected in river water at 16.6 μg/L

in river water, the herbicide was detected at 1.16 μg/L
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superoxide radical (O₂ ) into a less reactive form, hydrogen peroxide (H₂O₂), while CAT 

decomposes H₂O₂ into water and oxygen
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measure that indicates a node’s ability to connect other nodes in the network. A high BC 
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K/AKT pathway’s relevance in their toxicity mechanisms. Other identified 
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α levels, caspase activation, and 



α and reactive oxygen species 

α suggest that apoptosis may also proceed through the extrinsic 



promoting GLUT4 translocation to the cell membrane (Świderska 

reliance on fatty acid oxidation for energy (Świderska 

peroxisomal β



and testosterone metabolism are mediated by the PPARα receptor. Additionally, 2,4

, 1985). PPARα is the main 

regulating genes involved in mitochondrial and peroxisomal β

and fatty acid β



D increased PPARβ expression, glucose consumption, and 

2018). Silencing PPARβ reversed these effects, suggesting that 2,4

metabolism through PPARβ dysregulation (Sun 

which could increase gluconeogenesis (Świderska 

Elevated PPARβ expression may enhance fatty acid β

D may act as an agonist for nuclear receptors like RXRA, PPARα, and 
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decreased PPARα expression, lipid accumulation, and increased ROS in zebrafish 
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DCP’s developmental toxicity 



mM KCl, 0.33 mM CaCl₂, 0.33 mM 

MgSO₄), and screened for viability (normal cleavage, no deformities) under a light 



a controlled photoperiod (14 h light / 10 h dark) and temperature (26 ± 1 °



placed into microtubes containing cold distilled water at a ratio of 20 μL per larva, resulting 

in a total larval extract volume of 600 μL.

different analyses as follows: 40 μL for total protein, 40 μL for GPx, 80 μL for LDH, 

μL for GST, 80 μL for CAT, 80 μL for AChE, and 100 μL for MDA assays.
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1.83 and 121.63 ± 2.27 μmol/min/mg protein at 2.5 and 5 mg/L, respectively. Similarly, 

GPx activity rose from 5.91 ± 0.22 to 7.05 ± 0.29 and 7.04 ± 0.10 μmol/min/mg protein, 

μmol/min/mg protein at the same concentrations.

36.16 μmol/min/mg protein, and AChE activity rose from 293.68 ± 4.22 to 337.66 ± 15.62 
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manufacturer’s instructions.
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ΔABS = ݔ  − ݊݅݉ 10ݕ

Activity =  (ΔABSsample − ΔABSblank) ∗ Vt/VsProt ∗ ε ∗ d ∗ 1000

• ΔABS



• ΔABS

•

•
• ε
• d is the length that light covered (path length, in this case ≈ 0.33 cm).
•

the following modifications: Vt/Vs (255 µL/ 5 µL); ε is 
extinction coefficient (18,45 mM/ cm) at 405 nm; d (≈ 0.76 cm).



the following changes: Vt/Vs (200 µL/ 24.2 µL); ε

) at 340 nm; d (≈ 0.6 cm).

the following modifications: Vt/Vs (230 µL/10 µL); ε is NADPH molar extinction 

coefficient (6.22 mM/cm) at 340 nm (d ≈ 0.7 cm).
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