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Introduction
Hypoxia, a critical physiological condition defined by an 
insufficient oxygen flow to bodily tissues and organs, is a 
phrase derived from the Greek words "hypo" (meaning low) 
and "oxia" (meaning oxygen). The maintenance of health and 
the appropriate operation of many organ systems depend on 
the consistent transport of oxygen to all areas of the body 
since it is essential for cellular metabolism and the production 
of energy [1].

Numerous factors, such as high altitude surroundings, 
respiratory conditions, cardiovascular problems, and several 
medical procedures, can contribute to hypoxia. Regardless of 
where it comes from, hypoxia is a serious hazard to human 
health and can have a variety of negative consequences, 
ranging from minor discomfort and reduced cognitive function 
to potentially fatal conditions. Clinicians, researchers, and 
anyone else interested in the intricate relationship between 
oxygen and human physiology must comprehend the 
mechanisms, forms, and effects of hypoxia [2].

Scientists and medical practitioners have been enthralled by 
hypoxia, or the inadequate supply of oxygen to bodily tissues, 
for generations. Despite the fact that hypoxia can be damaging, 
scientists have shown that under certain conditions, exposure 
to low oxygen levels can result in a remarkable process 
called hypoxia preconditioning. Brief episodes of hypoxia 
are induced throughout this process, making cells, organs, 
or even entire organisms more resistant to recurrent oxygen 
deprivation [3]. 

One effective defense against the tissue damage brought 
on by successive bouts of oxygen deprivation is hypoxia 
preconditioning. In the context of ischemia preconditioning, 
when brief cycles of blood flow restriction to essential 
organs gave protection against heart attacks and strokes, 
this phenomenon was first noticed. A wider range of tissues, 
including the brain, lungs, and skeletal muscles, were included 
in the hypoxic preconditioning study [4].

Unpaired electron extremely reactive oxygen species (ROS), 
also known as "hydroxyl radicals" or "OH radicals," are also 
known as unbound hydroxyl radicals. They are frequently 
regarded as harmful substances because of their capacity to 
cause oxidative stress and harm biological elements such 
proteins, lipids, and DNA. Recent research has revealed 

a counterintuitive function for these radicals in hypoxia 
preconditioning, nevertheless. Cells may produce low 
quantities of hydroxyl radicals as a normal reaction to oxygen 
deprivation during brief periods of hypoxia. Unexpectedly, 
these radicals seem to function as signaling molecules, setting 
off a chain reaction of defenses. Hypoxia-inducible factor 
1-alpha (HIF-1), a transcription factor that coordinates the 
physiological response to low oxygen levels, is activated in 
one important manner [5].

Conclusion
A ground-breaking finding that challenges our conventional 
view of these molecules as primarily harmful agents is the 
importance of unattached hydroxyl radicals in hypoxia 
preconditioning. Instead, they seem to enhance the body's 
defenses against oxygen deprivation in a contradictory way. 
This newly discovered information has the potential to advance 
a number of medicinal applications, from safeguarding critical 
organs to curing cancer. Hope for people with hypoxia-related 
medical disorders is offered as researchers work to understand 
the complexities of hypoxia preconditioning and develop 
novel medicines and interventions.
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