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Trans-membrane	gate	model	

Transport	across	membranes	

Diffusion	-	down	a	molecular	gradient	un=l	reaching	equilibrium	
Facilitated	diffusion	-		molecular	diffusion	through	specific	channels	or		gates	
Passive	transport	-	diffusion	down	a	solute	gradient	
Ac=ve	transport		-	movement	of	solutes	from	an	area	of	lower	concentra=on	to		
that	of	a	higher	concentra=on,	against	a	molecular	gradient	

Single	molecule	transport	
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1119mM	
35g	

1135mM	
35.6g	

1000mOsm	
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treatment	75%	SW	(750mOsm)	25%	sugar	(250	mOmsm)	=	1000	mOsm	
recovery	in	100%	SW	(1000mOsm)	

Na	and	Cl		leave	the	body	due	to	concentra=on	gradient	and	are	followed	by	water	
sugar	does	not	move	into	the	body	
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Ion	balance	and	osmoregula0on		
Different	ionic	concentra=ons	than	their	environment	

Highly	permeable	membranes	(ions	and	water),	specially	gills,	gut,	skin.	

Control	mechanisms:	none	(osmoconformers)	ion	balance	(osmoregulators)		
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Most	invertebrates	are	osmoconformers,	some	are	quasi-conformers	while		
other	are	osmoregulators.		Most	vertebrates	are	osmoregulators.	

ion	concentra=on		
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Osmo=c	stress	response	
build	up	of	free	amino	acids	
1)	uptake	from	environment	
2)	uptake	from	extracellular	fluid	
3)	protein	catabolism	
4)	synthesis	of	3	principal	a.a.	

• alanine	
• glutamate	
• proline	 provides	amino	group	

	through	reduc=ve	
ammina=on	
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Krebs	cycle	leads	to	a-ketoglutarate	that	leads	to		
free	a.a.	synthesis	and	an	increase	in	osmo=c	concentra=on	

Acetyl	Co-A	
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Kidney:	func=ons	both	in	excre=on	and	ion	exchange	filtra=on	of	
blood,	resorp=on	and	secre=on	of	ions	

Nephron	-	glomerulus	(capillary	bundle,	surrounded	by	Bowman's	
capsule),	is	where	filtra=on	occurs	in	the	capillaries	are	under	
rela=vely	high	pressure,	while	the	capsule	interior	is	low	pressure,	
water	and	small	ions	pass	across	membranes	down	the	pressure	
gradient.	

Tubules	-	Loca=on	for	ion	and	water	resorp=on	and	secre=on,	also	
secre=on	of	larger	waste	products	into	filtrate	from	blood.	Loca=on	
for	both	passive	and	ac=ve	transport	of	ions	and	larger	compounds.		

Glomerulus	may	be	either	present	or	absent,	or	there	may	be	
different	elabora=on	of	tubules,	which	taken	together	reflect	
different	osmoregulatory	strategies.	
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similarity	of	urine	
with	blood	

FW	animal	

Na+	reuptake	into	blood	
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Eel	ontogene=c	migra=on	from	SW	to		FW		
and	back	into	SW	(catadromous)		
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Evaporation from skin and  
respiratory structures 
(indicates total water loss in 
grams for every100 g of animal) 
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