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Or 



Remember this? 
• Intra and extra cellular fluids 

are not equal

– Unequal distribution of 

ions 

– ICF have proteins 

– ICF also have organic 

osmolytes 

• This creates an ionic 

imbalance

• And a cell works very hard to 

maintain the osmotic balance 



Osmotic challenge 
• A cell either have a hypo or hyper osmotic environment 

• So every cell have a tendency to either swell or shrink

• Examples 

– Evaporation 

– Osmosis 

– Freezing 

– Excretion 

– Diseases, like diabetes 



Two strategies 



Examples 



Two examples 



Osmoconformers 



Mechanism of volume control 



Osmoregulation in chondrichthyes



The other side 



Energy is the key 



You’ve 

seen this 

before 

Teleost chloride cell



What if you can change 
• Euryhaline 

– Salmons: hypo osmotic in in the oceans but hyper-osmotic in 

fresh water

– They hatch in fresh water 

– When they start migrating to the ocean (growth hormone 

and cortisol) they make changes to the gill structure function: 

an anticipation mechanism

– In the estuaries: more sodium = more cortisol = branchial 

chloride cells

– Prolactin helps in reversion during spawning behaviour 



NKCC (Na–K–2Cl cotransporter)



NKCC



In land 



Strategy 1 – Skin 



Strategy 2 - Lung



Size matters 



Strategy 3 – Excretion



Over view 



An extreme example 



Read: Hill & Sherwood 
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