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Movement of molecules across 

the cell membrane
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Ca2+-ATPase, H+-ATPase, H+-K+-ATPase
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� Examples of typical secondary active transporters

1. Sodium-dependent transporters

� Symporters:  Na+-glucose, Na+-amino acids, 
Na+-K+-2Cl-, Na+-bile salts, Na+-choline uptake, 
Na+-neurotransmitter uptake
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�Antiporters:  Na+-H+, Na+-Ca2+
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1. Endocytosis

� Plasma membrane folds into the cell 

and pinches off to produce 

intracellular membrane-bound 

vesicles

� Pinocytosis

� Phagocytosis

� Receptor-mediated endocytosis
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2. Exocytosis

� Intracellular vesicles move to the 
plasma membrane and release their 
contents into the extracellular fluid

� Examples :  peptide hormone 
secretion, neurotransmitter release, 
ridding waste material from 
lysosomes, insertion of molecules 
into the plasma membrane
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� Substances can be transported across the 

epithelium by:

1. Transcellular pathway

� Through channels or active transport pathways

2. Paracellular pathway

� Diffusion between adjacent cells 

3. Transcytosis

� Combination of endocytosis and exocytosis




