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Diffusion through lipid bilayer 

• CO2 

• O2 

• NO 

• Steroid Hormones 

• Monoglycerides 

 



Diffusion through channels 



The Concept of Simple Diffusion 



Are we needing to consume 

macro-energetic molecules 

(ATP) for diffusion across 

plasma membranes?? 



What type of Energy is there to 

get the diffusion?? 



Diffusion through lipid bilayer 

• CO2 

• O2 

• NO 

• Steroid Hormones 

• Monoglycerides 
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Diffusion through Channels 



Fick’s Law 

• J = P.∆C 

• P = D.A/∆X 

• J = D.A.∆C/∆X 

 

J = Flux (Rate of diffusion) 

P = Permeability 

D = Diffusion Coefficient 

A = Surface area 

C = Concentration 

X = Membrane thickness 
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Facilitated Diffusion 

• Aminoacids 

• Glucose 

• Galactose 

• Fructose 

 

 





Question 
• Regarding the first 

Fick’s law of diffusion, 

• By activation of 

channels, what 

parameter is 

changed? 





• Regarding V max: 
(maximum velocity of 

transport). 

 

 

Questions 

• Is it found in Simple 

diffusion or Facilitated 

diffusion? 

 

• Explain why having this 

phenomenon? 
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Osmotic pressure 



Van’t Hoff’s Law 

           

            π = RTC 
 

π : osmotic Pressure 

R = Gas constant 

T = Absolute Temeprature 

C = Concentration 

 

 



Osmosis vs. Filtration 



Tonicity of solution 



Figure 25-5; Guyton and Hall  

Isotonic 

(no change) 

Hypertonic 

(cell 

shrinks) 

Hypotonic 

(cell 

swells) 



What happens by placing Red Blood Cells in 

Hypertonic or hypotonic solution 
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-Simple diffusion: transport through lipid 

bilayer, transport through channels, Ficks law of 

diffusion. 

-Facilitated diffusion: by carriers 

Differences in diffusion Kinetics between the 

previous modalities 

Equivalent Concentration of particles. 
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-Osmosis: concept of osmotic pressure (Van’t 

Hoff’s law), Oncotic (Colloid-osmotic) pressure. 

Osmolarity,  Osmolality 

Hydrostatic pressure and filtration 
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- Primary active transport (ATP-ase carriers 

or Pumps) (functions of pumps: Na+/K+ pump, 

Ca++ pump, H+ pump, H+/K+ pump).     

- Secondary active transport (Na+ 

     dependent carriers) examples  
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- Vesicular transport: endocytosis, 

phagocytosis, transcytosis, pinocytosis and 

exocytosis and its control in secretory cells.- 
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Active transport modalities 



 



Active Transport Mechanisms 

• Primary active transport 

• Secondary active transport 

• Vesicular transport 





Types of Pumps  

• Na+/K+ pump 

• H+ pump 

• H+/K+ pump 

• Ca++ pump 







Phosphorylation & 

dephosphorylation 





Types of Pumps  

• Na+/K+ pump 

• H+ pump 

• H+/K+ pump 

• Ca++ pump 



The importance of pumps for 

cell functions 



Secondary Active Transport 





Secondary Active Transport 

-Co-transport 

-Counter transport 



Vesicular Transport 





Formation of vesicles at 

ER 



 

Endocytosis 



Phagocytosis 



Receptor mediated 

endocytosis 



Exocytosis 





Transcytosis 





Control of Transport 

and activity of Enzymes 



Receptors & Enzymes 



Receptors & Channels 

 



Receptors & G proteins 







 



Control of Exocytosis 



Summary of Lectures 

-Homeostasis 

-Control of body functions by feed-back 

mechanisms to keep homeostasis 

-Functions of Cell organells (ER, Golgi 

complex, Mitochondria, Lisosomes) 

-Cytoskeletal structures and Functions:  

 



- Membrane structure and function of 

lipids of plasma membrane including 

phospholipids, cholesterol and PIP2) 

-Functions of Protein structures of plasma 

membranes (Channels, Carriers, Receptors, 

Pumps, enzymes, cell markers, G proteins, 

adhesion molecules) 

-Activation of chemical gated channels 

 

Plasma membrane 



-Simple diffusion: transport through lipid 

bilayer, transport through channels, Ficks law of 

diffusion. 

-Facilitated diffusion: by carriers 

Differences in diffusion Kinetics between the 

previous modalities 

Equivalent Concentration of particles. 
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-Osmosis: concept of osmotic pressure (Van’t 

Hoff’s law), Oncotic (Colloid-osmotic) 

pressure.Osmolarity, osmolality 

Hydrostatic pressure 
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- Primary active transport (ATP-ase carriers 

or Pumps) (functions of pumps: Na+/K+ pump, 

Ca++ pump, H+ pump, H+/K+ pump).     

- Secondary active transport (Na+ 

     dependent carriers) examples  
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- Vesicular transport: endocytosis, 

phagocytosis, transcytosis, pinocytosis and 

exocytosis and its control in secretory cells.- 

Transport through plasma 

membranes 

Active transport modalities 


