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Active transport

Active transport requires cellular energy (usually in the form of 
ATP) to move molecules against their concentration gradient, 
from an area of lower concentration to an area of higher 
concentration. This process is essential for maintaining 
concentration differences of ions and other substances across the 
cell membrane, which are critical for various cellular functions. 
There are two main types of active transport:

Primary active transport: Primary active transport directly uses 
ATP to fuel the transport of molecules. The sodium-potassium 
pump (Na+/K+ pump) is a well-known example. This pump 
maintains the electrochemical gradient in cells by moving three 
sodium ions out of the cell and two potassium ions into the cell 
against their respective concentration gradients. The hydrolysis 
of ATP provides the necessary energy for these movements. This 
gradient is vital for many cellular processes, including nerve 
impulse transmission and muscle contraction.

Secondary active transport: Secondary active transport, also 
known as co-transport, relies on the electrochemical gradient 
established by primary active transport as its energy source. 
There are two types of secondary active transport: Symport and 
antiport. Symport involves the simultaneous movement of two 
molecules in the same direction across the membrane. An 
example is the glucose-sodium symporter, which uses the sodium 
gradient created by the Na+/K+ pump to transport glucose into 
the cell. Antiport, on the other hand, involves the movement of 
two molecules in opposite directions.

CONCLUSION
Cellular transport mechanisms are critical for maintaining 
homeostasis and facilitating the myriad of biochemical processes 
necessary for life. Passive transport, including simple diffusion, 
facilitated diffusion, and osmosis, allows for the efficient 
movement of substances along their concentration gradients 
without energy expenditure. Active transport, encompassing 
primary and secondary mechanisms, enables cells to move 
molecules against their concentration gradients using cellular 
energy.
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DESCRIPTION
Cellular transport mechanisms are fundamental to the survival 
and function of cells. These processes enable the movement of 
substances across the cell membrane, ensuring that essential 
molecules enter the cell while waste products are removed. 
Cellular transport can be broadly categorised into passive and 
active transport, each with distinct characteristics and 
mechanisms.

Passive transport

Passive transport is the movement of molecules across the cell 
membrane without the expenditure of cellular energy (ATP). 
This process relies on the concentration gradient, moving 
substances from an area of higher concentration to an area of 
lower concentration. There are several types of passive transport:

Simple diffusion: Simple diffusion involves the direct movement 
of small, nonpolar molecules, such as oxygen and carbon 
dioxide, across the lipid bilayer. The rate of diffusion depends 
on the concentration gradient, the size of the molecules, and the 
permeability of the membrane. Because it does not require 
energy, simple diffusion is an efficient way for cells to exchange 
gases and other small molecules with their environment.

Facilitated diffusion: Facilitated diffusion is used for molecules 
that cannot readily cross the lipid bilayer due to their size, 
polarity, or charge. This process involves the assistance of 
membrane proteins, specifically channel proteins and carrier 
proteins. Channel proteins form pores in the membrane that 
allow specific ions or water molecules to pass through, driven by 
the concentration gradient.

Osmosis: Osmosis is a specialized form of passive transport that 
involves the movement of water molecules through a selectively 
permeable membrane. Water moves from an area of lower solute 
concentration (hypotonic solution) to an area of higher solute 
concentration (hypertonic solution) until equilibrium is reached. 
This process is important for maintaining cellular turgor pressure 
in plant cells and for the regulation of water balance in 
animal cells.
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