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Description

Hypoxia is a state in which there is insufficient oxygen
reaching the tissues of the body or a specific area of
the body. Generalized hypoxia, which affects the entire
body, and local hypoxia, which affects a specific area of
the body, is the two types of hypoxia. Variations in ar-
terial oxygen concentrations can be a natural feature of
physiology, for instance, during severe physical activity,
despite the fact that hypoxia is frequently a harmful con-
dition.

Hypoxia is different from hypoxemia and anoxemia in
that it refers to a condition where there is insufficient
oxygen in a tissue or throughout the body, whereas hy-
poxemia and anoxemia are conditions where there is lit-
tle to no oxygen in the blood. Anoxia is a type of hypoxia
in which there is no oxygen supply at all.

When the breathing gas is hypoxic, hypoxia can be
caused externally, or it can be caused internally by fac-
tors like decreased lung gas exchange efficiency, de-
creased blood oxygen carrying capacity, impaired gen-
eral or local perfusion, or the inability of the affected
tissues to metabolically process or extract enough oxy-
gen from a blood supply that is sufficiently oxygenated.

Mechanism

Insufficient haemoglobin concentration, low cardiac
output, or low haemoglobin saturation can all contrib-
ute to tissue hypoxia from inadequate oxygen delivery.
The result of tissues being oxygen-deprived is a change
from aerobic to anaerobic metabolism at the cellular
level. As a result, elevated serum lactate may be caused
by decreased systemic blood flow. Serum lactate levels
have been linked to disease severity and mortality in
ventilated newborns with respiratory distress and crit-
ically ill adults.

Physiological responses: All vertebrates need to main-
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tain oxygen homeostasis in order to survive, and they
have developed physiological systems to make sure that
all tissues are receiving enough oxygen. This is based
on the lungs to obtain the oxygen, haemoglobin in red
blood cells to transport it, the vasculature to distribute
it, and the heart to deliver it in air-breathing animals.
Chemoreceptor cells detect short-term changes in oxy-
genation levels and respond by activating already exist-
ing proteins. Over longer periods of time, they regulate
gene transcription. Some frequent and serious disor-
ders have hypoxia as a contributing factor in their de-
velopment.

In an ageing population, myocardial infarction, stroke,
and cancer are the leading causes of death. The devel-
opment of the pathology in all of these diseases is influ-
enced by the availability of oxygen. Additionally, cells
and other living things have the capacity to adapt to hy-
poxic environments, enabling them to deal with these
challenging circumstances. Numerous systems have the
ability to detect oxygen levels and can adjust to both
short-term and long-term hypoxia.

Chronic: The lymph vessels expand greatly and become
even more capable of transporting fluid away from the
interstitial spaces when the pulmonary capillary pres-
sure is kept elevated over an extended period of time,
making the lungs even more resistant to pulmonary
edoema. This increase in capacity may be as much as
10-fold. As a result, pulmonary capillary pressures of 40
to 45 mm Hg have been recorded in patients with per-
sistent mitral stenosis without the onset of deadly pul-
monary edoema.

Pathological responses

Cerebral ischemia: The brain has minimal reserves
and relatively high energy needs, requiring 20% of the
oxygen available at rest, making it particularly suscep-
tible to hypoxia. Under normal circumstances, an in-
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creased cerebral blood flow can easily offset an increased
demand for oxygen. However, when oxygen levels are low,
increasing blood flow might not be enough to make up for
it, and hypoxia can cause brain damage.

Larger portions of the brain will often be affected if cere-
bral hypoxia persists for a longer period of time. The most
vulnerable areas appear to be the cerebral cortex, hip-
pocampus, and brainstem. Injuries become permanent
if oxygenation is not quickly restored. Although delayed
apoptosis also happens, necrosis Kills cells in the majority
of cases.

Myocardial ischemia: If a coronary artery is blocked, cer-

tain areas of the heart are vulnerable to ischemia hypoxia.
Short-term ischaemia can be reversed with reperfusion in
less than 20 minutes without necrosis developing, how-
ever stunning is typically noticeable. If hypoxia persists
after this time, the cardiac tissue becomes necrotic.

In the damaged area, anaerobic glycolysis replaces mito-
chondrial respiration almost immediately, and the effi-
ciency of contractions is also reduced until they eventually
stop. Muscle cells that have an accumulation of anaerobic
products experience acidosis, osmotic load, and cellular
edoema. Cell necrosis develops as intracellular Ca?*levels
rise.
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