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Reading	Assignment	
Guyton	And	Hall	Textbook	Of	Medical	Physiology,	13	EdiFon,	Chapter	25,		
pg;	305-308	,	316	
		



Body	Composi-on	

%	of	body	weight	
%18	
%7	
%15	
%60	

In	average	young	adult	male:	



Daily	Water	Gain	and	Loss	

2500	mL	2500-2300	mL	
2100	
2300	mL	



FLUID	INTAKE	AND	OUTPUT	ARE	BALANCED	
DURING	STEADY-STATE	CONDITIONS		

The	maintenance	of	a	relaFvely	constant	volume	
and	a	stable	composiFon	of	the	body	fluids	is	

essenFal	for	homeostasis.	
	

The	kidneys	are	faced	with	the	task	of	adjusFng	
the	excreFon	rate	of	water	and	electrolytes	to	
match	precisely	the	intake	of	these	substances.			



Body	Fluid	Compartments		
•  Intracellular	fluid	(ICF)	—nucleoplasm	and	cytosol	
•  Extracellular	fluid	(ECF)	—fluid	on	the	exterior	of	the	cell		
I.  IntersFFal	Fluid	(IF):	Fluid	between	the	cells	
II.  Plasma:	Fluid	porFon	of	blood	
III.  Transcellular	fluid:	peritoneal,	pericardial,	CSF…	

Barriers	separate	ICF,	
Inters--al	fluid	and	Plasma	

	
•	Plasma	membrane	
•	Separates	ICF	from	surrounding	intersFFal	
fluid	

•	Blood	vessel	wall	
•	Separate	intersFFal	fluid	from	plasma	

ECF	



Body	Fluid	Compartments	

28	L	

14	L	

11	L	

3,5	L	

42	L	

depending	on	age,	gender,	and	percentage	of	
body	fat.		



Composi-on	of	Body	Fluids	

Organic	substances	

•  Glucose	
•  Amino	acids	
•  Faby	acids	
•  Hormones	
•  Enzymes	

Inorganic	substances	
	
•  Sodium	
•  Potassium	
•  Calcium	
•  Magnesium	
•  Chloride	
•  Phosphate	
•  Sulphate	

Body	fluids	contain	water	and	solids.	Solids	are	
organic	and	inorganic	substances.	



Composi-on	of	Intracellular	Fluid	and	
Extracellular	Fluid	

water	flows	freely						membranes	are	not	freely	permeable					ICF	is	more	acidic	



Cl-	

K+	

HPO42	

Cl-	Mg2+	

HCO3	
HCO3	

Ca2+	

Both	ECF,	IF	has	high	concentraFons	of	sodium,	
chloride,	and	bicarbonate,	but	IF	has	relaFvely	

lower	concentraFon	of	protein.		

ICF	contains	high	concentraFons	of	
potassium	and	phosphate	

-	

NA-K	Pump	maintain	high	Na-out,	high	K-in	



Difference	
ECF	
•	Most	abundant	ca-on	Na+,	
–	muscle	contracFon	
–	Impulse	transmission	
–	fluid	and	electrolyte	balance	
	
•	Most	abundant	anion		Cl-	
–	Regulates	osmoFc	pressure	
–	Forms	HCl	in	gastric	acid	

	ICF	
•	Most	abundant	ca-on	K+	
–	ResFng	membrane	
potenFal	
–	AcFon	potenFals	
–	Maintains	intracellular	
volume	
–	RegulaFon	of	pH	
•	Anion	are	proteins	and	
phosphates	(HPO42-)	

•  Na+	/K+	pumps	play	major	role	in	keeping	K+	high	inside	cells	and	Na+	high	
outside	cell	



Fluid	Movement	between	
Compartments	

•  Hydrosta-c	pressure,	causes	movement	of	fluid	
between	compartments.	(by	pumping	of	the	heart)	

•  Fluid	also	moves	between	compartments	along	an	
osmo-c	gradient.	(kidney)	

•  Ac-ve	transport	processes	require	ATP	to	move	
some	solutes	against	their	concentraFon	gradients	
between	compartments.		

•  Passive	transport	of	a	molecule	or	ion	depends	on	
its	ability	to	pass	easily	through	the	membrane,	as	
well	as	the	existence	of	a	high	to	low	concentraFon	
gradient.	



Osmosis	is	Diffusion	of	Water	

•  Water	is	very	important	to	life	
•  Diffusion	of	water	from	high	concentra-on	of	water	
to	low	concentra-on	of	water	across	a	semi-
permeable	membrane	

•  Osmosis	is	the	diffusion	of		
water	through	a	selecFvely		
permeable	membrane	like		
the	cell	membrane	



Concentra-on	of	Water	

•  DirecFon	of	osmosis	is	determined	by	
comparing	total	solute	concentraFons	
– Hypertonic	-	more	solute,	less	water	

– Hypotonic	-	less	solute,	more	water	

–  Isotonic	-	equal	solute,	equal	water	

hypotonic	 hypertonic	

water	

net	movement	of	water	



freshwater	 balanced	 saltwater	

Managing	Water	Balance	
•  Cell	survival	depends	on	balancing	water	
uptake	&	loss	

Animal 
cell 

Lysed 

H2O H2O H2O 

Normal 

Hypotonic solution Isotonic solution Hypertonic solution 

H2O 

Shriveled 

H2O H2O H2O H2O Plant 
cell 

Turgid (normal) Flaccid Plasmolyzed 



Fluid	Movement	between	
Compartments	



Exchange	of	gases,	nutrients,	water,	and	
wastes	between	the	three	fluid	compartments	

of	the	body	



Transport	Through	Membranes	



What	if	there’s	too	much	-ssue	fluid	
in	CT?	

SomeFmes,	excess	Fssue	fluid	accumulates	in	connecFve	
Fssue.	This	is	called	edema.		
Some	causes	include:	

Injury	and	inflamma-on		
This	can	cause	increased	permeability	of	capillaries,	and	
leakage	of	fluid	into	connecFve	Fssue.	

Too	few	plasma	proteins	in	blood		
This	decreases	the	osmoFc	pressure	within	vessels,	and	
fluid	leaks	out	of	vessels	into	connecFve	Fssue.	

Failure	of	kidney	to	excrete	excess	water	



•  Excessive	loss	of	body	water	leading	to	a	decline	in	body	
water	level	is	called	

•  Seen	in;	Diarrhea,	Severe	vomiFng,	Excessive	sweaFng,	
Fluid	loss	in	burns,	Renal	disease,	Diabetes.	

•  Symptoms;	Low	cardiac	output,	Rapid	pulse	rate,		Low	
blood	pressure,	Decreased	skin	turgor,		

•  Acidosis,	Sunken	eye	balls,	confusion,	coma	
•  Intracellular	dehydraFon	may	lead	to	death.	



REGULATORY	MECHANISMS	

Hypothalamus	–Thirst	
mechanism	
	
KIDNEYS	
•  Kidney	FuncFon	

HORMONES	
•  	Renin-Angiotensin-	
Aldosterone	

•  AnF-DiureFc	Hormone	



THE	END	


