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Introduction
Redox biology is a field that examines the roles of redox reactions 

in biological systems. These reactions are essential for maintaining cellular homeostasis, regulating signaling pathways, and protecting cells from oxidative stress. Redox reactions involve the transfer of electrons between molecules, influencing the oxidation state of various biomolecules [1,2]. This balance is critical for numerous cellular processes, including energy production, detoxification, and immune response. Reactive oxygen species (ROS) and reactive nitrogen species (RNS) are key players in redox biology. While they can be beneficial in small quantities, excessive ROS and RNS levels can lead to oxidative stress, damaging cellular components such as DNA, proteins, and lipids. This oxidative damage is implicated in the pathogenesis of many diseases, including cancer, neurodegenerative disorders, and cardiovascular diseases [3-6].

Methods
Cell culture and treatment

Human cell lines (e.g., HEK293, SH-SY5Y) were cultured in 
Dulbecco’s Modified Eagle Medium (DMEM) supplemented with 10% fetal bovine serum (FBS) and 1% penicillin-streptomycin. Cells were maintained at 37°C in a humidified atmosphere with 5% CO

2. For 
treatment, cells were exposed to varying concentrations of hydrogen peroxide (H

2O2) or nitric oxide donors to induce oxidative stress.

Measurement of ROS and RNS levels

Intracellular ROS levels were measured using the fluorescent dye 
2’,7’-dichlorofluorescin diacetate (DCFDA). Cells were incubated with 10µM DCFDA for 30 minutes at 37°C, followed by fluorescence measurement using a microplate reader. RNS levels were determined using the Griess reagent, which detects nitrite, a stable end-product of nitric oxide metabolism.



Citation: Sheng J (2024) The Role of Redox Biology in Cellular Homeostasis and Disease Pathogenesis. Biochem Physiol 13: 470.

 Volume 13 • Issue 3 • 1000470Biochem Physiol, an open access journal

Page 2 of 2

to counteract elevated ROS levels. However, the unchanged GPx 
expression indicates that different redox enzymes may be selectively 
regulated under stress conditions. The differential sensitivity of cell 
lines to oxidative stress underscores the complexity of redox biology 
[10]. The heightened vulnerability of SH-SY5Y cells to RNS suggests 
a potential link between redox dysregulation and neurodegenerative 
diseases. Further research is needed to elucidate the molecular 
mechanisms underlying this sensitivity and to explore potential 
therapeutic interventions.

Conclusion
This study provides insights into the dynamic interplay between 

redox reactions and cellular function. By understanding the 
mechanisms of redox regulation and the impact of oxidative stress, we 
can better appreciate the role of redox biology in health and disease. 
Future research should focus on identifying novel redox-related 
therapeutic targets and developing strategies to mitigate oxidative 
damage in disease contexts.
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