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Simple Diffusion
Net diffusion of a substance

(1) concentration gradient

(2) electrical potential 

(3) permeability coefficient 

(4) hydrostatic pressure gradient 

(5) temperature, 



Translocation proteins



Comparison of Kinetics of carrier mediated 
facilitated diffusion with passive diffusion



Classification of membrane translocating 
systems





Characteristics of membrane transporters



Types of transport system



Ion channels







Ligand gated channels



Diseases due to defective ion channels



Carrier mediated transport(Facilitated 
diffusion)



(1) the concentration gradient across the membrane;

(2) the amount of carrier available (this is a key control step); 

(3) the affinity of the solute-carrier interaction; 

(4) the rapidity of the conformational change for both the loaded and the 
unloaded carrier.



Ionophores

Microbial toxins such as diphtheria toxin and activated
serum complement components can produce large pores in
cellular membranes and



Active Transport



Primary active transport (Na+-K+ ATPase)

Ouabain & Digitalis





Secondary active transport





Types of Active Transporters



Cystic Fibrosis



Other diseases Due to Loss of Membrane 
Transport Systems

Hartnup's disease

Cystinuria

hypophosphatemic, vitamin D resistant rickets

Congenital long QT syndrome



ENDOCYTOSIS AND EXOCYTOSIS

Cells transport certain macromolecules across the plasma membrane 
by endocytosis and exocytosis.

The process by which cells take up large molecules is called 
endocytosis

Some of these molecules, when hydrolyzed inside the cell, yield 
nutrients

provides a mechanism for regulating the content of certain 
membrane components, hormone receptors

DNA transfection depends upon endocytosis



Cells also release macromolecules by exocytosis.

Endocytosis and exocytosis both involve vesicle formation with or from the 
plasma membrane.

Endocytosis requires

(1) energy, usually from the hydrolysis of ATP; 

(2) Ca2+; and 

(3) contractile elements in the cell (probably the microfilament system)



Phagocytosis occurs only in specialized cells such as macrophages and 
granulocytes.

involves the ingestion of large particles such as viruses, bacteria, cells, or debris.

Pinocytosis (“cell drinking”) is a property of all cellsand leads to the cellular 
uptake of fluid and fluid contents

Fluid-phase pinocytosis

Absorptive pinocytosis or receptor-mediated endocytosis: LDL receptor, 
asialoglycoprotein receptor, viruses, iron toxicity





Exocytosis
Most cells release macromolecules to the exterior by exocytosis

involved in membrane remodelling

Ca2+ triggers exocytosis

Fates:

(1) membrane proteins and remain associated with the cell surface; 

(2) part of the extracellular matrix, for example, collagen and 
glycosaminoglycans;

(3) they can enter extracellular fluid and signal other cells. 
Insulin,PTH,Catecholamins parathyroid hormone, and the catecholamines





Membrane fusion



Gap junctions
Gap junctions allow direct flow of molecules fromone cell to another

Gap junctions are structures that permit direct transfer of small molecules (up to 
∼1200 Da) from one cell to its neighbor.

Connexins



Cell-cell communication via extracellular 
vesicles. 


