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Repolarization

Repolarization is a crucial phase in the electrical activity of cells, particularly in excitable cells like
neurons and cardiac muscle cells. It refers to the process by which the cell membrane's electrical
potential returns to its resting state after being depolarized during an action potential.

Key Points about Repolarization: Phases of an Action Potential:

Depolarization: The cell's membrane potential becomes more positive due to the influx of sodium
(Na+) or calcium (Ca2+) ions. This phase is crucial for initiating electrical signals in neurons and
muscle contractions in cardiac cells. Repolarization: After the action potential peak, repolarization
occurs when potassium (K+) channels open, allowing K+ ions to exit the cell. This outflow of positive
ions helps to restore the negative resting membrane potential. Role in the Heart:

In cardiac cells, repolarization is essential for resetting the heart's electrical state so that it can
prepare for the next contraction. The repolarization phase corresponds to the relaxation of the heart
muscle. The T wave on an electrocardiogram (ECG) represents ventricular repolarization.
Abnormalities in this phase can lead to arrhythmias, which are irregular heartbeats that can be life-
threatening. Importance of Potassium Channels:

Potassium channels, such as those formed by the KCNQ1 and KCNE1 proteins, play a vital role in
repolarization by controlling the flow of K+ ions out of the cell. Proper functioning of these channels
ensures that repolarization occurs at the right time and duration, maintaining a regular heartbeat.
Clinical Relevance:

Long QT Syndrome (LQTS): This condition is characterized by delayed repolarization, which can be
caused by genetic mutations in potassium channels or by certain medications. Prolonged
repolarization increases the risk of arrhythmias and sudden cardiac death. Hyperkalemia: Elevated
levels of potassium in the blood can affect repolarization, leading to changes in the ECG and
increasing the risk of cardiac arrest. Summary: Repolarization is the process by which cells restore
their resting membrane potential after an action potential. In the heart, this process is critical for
ensuring that the heart muscle can relax and prepare for the next beat. Proper repolarization, driven
by potassium ion channels, is essential for maintaining a stable and regular heart rhythm.
Abnormalities in this process can lead to severe cardiac conditions.
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