


Active transport

• Transport of ions or molecules 
against their concentration 
gradient.

• It is carrier-mediated (needs 
carrier).

• Uses energy.
• Examples: transport of; Na+ , K+, 

Ca++, H+, Cl-, I- Glucose, amino 
acids.



Sodium/Potassium Pump
**Are proteins which can transport Na+ and 
K+  from low conc to high conc area, it needs 
ATP. Transport reaches maximum when all 
transporters are being used (saturated). Very 
specific..!

• 3 Na+ ions are removed from the cell as 2 
K+  ions brought into cell, with 1 ATP 
molecule is used. (it is electrogenic pump).

• Na/K pump uses large amount of ATP 
produced by the cell (cells lining renal 
tubules use 90% of ATP for this pump).



-Importance of Na+ /K+ pump

1.Responsible for creating and maintaining the high K+  and 
low Na+ in the cytoplasm. These concentrations make cell 
resting membrane potential and generation of action 
potential possible.

2.The low Na+  conc. inside the cell provides the energy 
needed for secondary active transport (discussed later).

3.  Prevents cell swelling “i.e. keeps cell volume constant”.



Secondary active co-transport

Na Co-transport of glucose or amino acid:
• Sometimes called symport.
• Both Na+ and Glucose (or amino acid) 
have to be present.
• The energy available from Na+ 
gradient is used as an energy source.
• Found in the epithelial cells of the 
intestine.

The driver force for the carrier to go from high 
concentration of glucose to be absorbed into the cell is 
remaind by the large gradient of sodium between 
inside and outside. 

Type your text

 ؟اھتمدختسا atp بیط
 و ارب high concentration gradient of Na يدب انا شم
 داھ و ةیلخلا اوجل ارب نم مویدوصلا خض قیرط نع  ؟اوج لیلق
 ىلع ظفاحتب تنا ف اوج لیلق na يلخی ناشع atp جاتحی حر



** A co-transporter 
can carry more 
than 2 ions. For 
example, a co-
transporter in cells 
of  the ascending 
loop of Henle can 
carry 1 Na+, 2 Cl-
and 1 K+.

In the nephrons, we can’t allow all the 
substances filter to exit to the urine, 90% are 
reabsorbed, in the wall of the nephrons we 
have co-transport system and active transport 
system 



Comparison of simple diffusion, facilitated diffusion 
and active transport

Active 
transport

Facilitated
diffusion

Simple
diffusion

Property

yes Yes No Requires special membrane protein

yes yes No Highly selective

yes yes no Transport saturation

yes yes no Hormonal regulation

yes no no Uphill transport 
“against concentration gradient”

yes no no Requires ATP energy



Absorption of Glucose from small intestine needs all types of 
transportation

• Glucose transporters:
1- Sodium-Glucose transporter (SGLT)  found in the small intestine and renal tubules.

2- Facilitated diffusion glucose transporter (GLUT)
a. GLUT 1   Found in RBCs.
b. GLUT 2 : transports glucose of intestinal cells.
c. GLUT 4 found in muscle and adipose tissue << insulin stimulates this type of 

transporters.



Pinocytosis) 

Main transport system for immunoglobulins in infants 
since their immunity system is suppressed when born

In the normal 
process of GI 
system, all 
substances must 
be broken down 
such as 
carbohydrates 
and proteins, 
but by 
phagocytosis 
large molecules 
can be taken 
into the cell. 

As adults we can’t absorb lager molecular weight compounds 
like aminoglobin, but infants can because they rely on their 
mothers in immunity by phagocytosis. 

As a principal it is similar 
but you take in ions and 



Phagocytosis
Phagocytosis involves large particles ( bacteria, dead cells, or 
tissue debris) rather than molecules. 

Tissue macrophages and some white blood cells have this 
ability

Bacterium is usually already attached to a specific antibody

Antibody attached to bacteria binds to the phagocyte 
receptors

The point of attachment invaginates inward forming vesicle 
inside the cell that contains the engulfed surround the 
bacteria.



End of lecture 


