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DESCRIPTION
Cell membrane transport systems are essential for regulating the 
movement of molecules in and out of cells. These systems 
ensure that cells can maintain their internal environments and 
properly interact with their surroundings. There are two main 
types of cell membrane transport systems:

Types of cell membrane transport system

Passive transport: It is a cellular process that allows molecules to 
move across a cell membrane without the expenditure of energy 
by the cell. It occurs in response to concentration gradients, 
meaning that molecules move from areas of higher concentration 
to areas of lower concentration. Passive transport is essential for 
various cellular processes, as it allows for the uptake of necessary 
nutrients and the removal of waste products without the cell 
having to expend energy. It is a fundamental mechanism for 
maintaining cellular homeostasis and ensuring that the cell's 
internal environment remains in balance with the surrounding 
extracellular environment.

Active transport: It is a cellular process that requires the 
expenditure of energy to move molecules or ions across a cell 
membrane against their concentration gradients. This means that 
active transport moves substances from areas of lower 
concentration to areas of higher concentration, which is the 
opposite direction of passive transport. The energy for active 
transport is typically provided by Adenosine Triphosphate (ATP), 
the primary energy currency of cells.

Sodium-potassium pump (Na+/K+ Pump)

The sodium-potassium pump, also known as the Na+/K+ pump, 
is a critical membrane protein that plays a fundamental role in 
maintaining the electrochemical gradient of sodium (Na+) and 
potassium (K+) ions across the cell membrane. This gradient is 
essential for various cellular processes, including nerve cell 
function, muscle contraction, and maintaining cell volume. 
Three sodium ions bind to the pump's cytoplasmic side (the side 
facing the inside of the cell). The pump is phosphorylated by the 
hydrolysis of one molecule of ATP (Adenosine Triphosphate) 
into ADP (Adenosine Diphosphate) and inorganic Phosphate (Pi).

This phosphorylation occurs on the cytoplasmic side of the 
pump and results in a conformational change of the pump.

The phosphorylation causes the pump to change its shape, 
which leads to the release of the three sodium ions into the 
extracellular space (outside the cell). This is an example of active 
transport because it moves sodium ions against their 
concentration gradient. The altered conformation of the pump 
now has a high affinity for potassium ions. The pump is 
dephosphorylated, meaning it loses the phosphate group it 
gained during the phosphorylation step. This dephosphorylation 
also causes another conformational change, switching the pump 
back to its original shape. This conformational change allows the 
pump to release the two potassium ions into the intracellular 
space (inside the cell). This movement is also against the 
potassium ion concentration gradient.

The net result of the Na+/K+ pump's activity is the active 
transport of three sodium ions out of the cell and two potassium 
ions into the cell for each cycle. This action helps maintain a low 
concentration of sodium ions and a high concentration of 
potassium ions inside the cell, which is essential for various 
physiological processes, including the resting membrane 
potential of excitable cells (such as neurons and muscle cells). As 
a result, the sodium-potassium pump contributes to the electrical 
excitability and functioning of these cells.

Glucose transporter (glut proteins)

Glucose transporters, often referred to as glut proteins, are a 
family of membrane proteins responsible for facilitating the 
transport of glucose molecules across the cell membrane. The 
glut protein family comprises different isoforms, each with 
specific tissue distribution and kinetic properties. The major 
isoforms include Glut1 to Glut4, with some others like Glut5 
and Glut6. The distribution of these transporters varies among 
different cell types and tissues. Glut proteins facilitate the passive 
transport of glucose across the cell membrane. This means that 
glucose moves down its concentration gradient from an area of 
higher glucose concentration (extracellular space) to an area of 
lower concentration (intracellular space) without the consumption

Ce
ll &

Deve
lopmental Biology

ISSN: 2168-9296 Cell & Developmental Biology Commentary

Correspondence to: Hyttel Stone, Department of Biochemistry, University of Pretoria, Pretoria, South Africa, E-mail: hystone@ac.za

Received: 17-Oct-2023, Manuscript No. CDB-23-27515; Editor assigned: 20-Oct-2023, PreQC No. CDB-23-27515(PQ); Reviewed:  03-Nov-2023,  
QC No. CDB-23-27515; Revised: 10-Nov-2023, Manuscript No. CDB-23-27515 (R); Published:17-Nov-2023, DOI: 10.35248/2168-9296.23.12.312.

Citation: Stone H (2023) Activity of cell Membrane Transport with GLUT Proteins and  Na+/K+ Pump's. Cell Dev Biol. 12:312.

Copyright: © 2023 Stone H. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source are credited.

Cell Dev Biol, Vol.12 Iss.6 No:1000312 1

keep "Active transport" as H3



action lowers blood glucose levels. The activity of Glut proteins 
is essential for maintaining glucose homeostasis, ensuring that 
cells have a steady supply of glucose for energy and other 
metabolic processes. Dysregulation of Glut proteins can lead to 
conditions like diabetes, where glucose uptake and utilization 
are impaired.

CONCLUSION

These membrane transport systems play a significant role in 
maintaining cellular homeostasis, regulating the flow of 
nutrients, ions, and waste products, and ensuring that cells can 
respond to their environment effectively. Dysregulation of these 
systems can lead to various health issues and diseases. These 
examples illustrate the diversity of cell membrane transport 
systems, with active transport (sodium-potassium pump) 
requiring energy expenditure to move ions against their 
concentration gradients and facilitated diffusion (glucose 
transporter) allowing the passive movement of specific molecules 
along their concentration gradients through carrier proteins.
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of energy (ATP). Glut proteins act as carriers or transporters to 
enable this movement.

Different Glut isoforms are expressed in various  tissues  to  meet  
the specific glucose transport needs of those tissues. For example:

Glut1: Found in many cell types, including red blood cells 
and endothelial cells.

Glut2: Primarily expressed in the liver, pancreatic beta cells, and 
intestinal cells. It is important for glucose sensing and uptake in 
these tissues.

Glut3: Highly expressed in neurons, where it ensures 
a continuous supply of glucose for energy production in the 
brain.

Glut4: Found in muscle and fat cells. Its translocation to the 
cell membrane is regulated by insulin, making it essential for 
glucose uptake in response to insulin signaling.

When insulin is released (e.g., after a meal), it signals for the 
translocation of Glut4 to the cell membrane, allowing muscle 
and fat cells to take up glucose from the bloodstream. This 
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