
PO4	 • Androgens,	oestrogens,	and	growth	hormone	increase	bone	

mineralisation,	thus	decrease	ECF	calcium	

Respiratory	
System	
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Compare	the	

functional	

anatomy	of	the	

airways	and	lungs	

• Nasal	cavity	

o Conchi	humidify	and	warm	the	air	

o Nasal	hairs	catch	particles	breathed	in	–	capture	and	clear	

• Trachea	

o From	the	back	of	the	throat	to	where	is	branches	off	into	two	

bronchi	

o Delivers	gas	from	the	nasal	cavity	to	the	bronchioles	

o Rings	of	cartilage	to	keep	the	trachea	open	

o Glands	and	goblet	cells	secrete	mucus	to	remove	bacteria	and	

particles	

o Cellia	present	on	epithelium	of	bronchi	and	bronchioles	to	

remove	particle-filled	mucus	

• Alveoli	

o Location	of	gas	exchange	

o Periphery	of	the	lungs	

o Surrounded	by	a	network	of	blood	vessels	

Describe	the	

microanatomy	of	

the	air-blood	

interface	

• ~	8	million	alveoli	sacs	

• Arrangement	of	blood	vessels	and	alveoli	

• Diameter	of	airways	decreases	with	branching	(cartilage	runs	out	in	

smaller	airways)	

• Surface	area	of	the	lung	in	an	average	human	is	estimated	to	be	75	

square	metres	(SA	of	a	tennis	court)	

• Alveolar	membrane	is	thin	(~0.33um)	

• No	mucous	glands	or	goblet	cells	lining	the	alveoli	–	instead	covered	

with	surfactant	

• Clearance	of	deposited	particles	is	done	via	the	mucocilliary	escalator	

and	alveolar	macrophages	

Relate	the	effects	

of	common	

diseases	and	

smoking	on	the	

airways	and	

alveoli	

• Smoking	

o Destroys	cilia	lining	the	airways	

o Damages	and	destroys	the	walls	between	the	alveoli	causing	

their	collapse	

o Leads	to	cancer	in	cells	lining	the	airways	and/or	in	the	

parenchyma	

• Bulae	

o Damage	to	alveolar	walls	causes	them	to	collapse	–	forming	

larger	alveoli	

o Bad	for	gas	exchange	–	diffusion	distance	is	too	great	and	

surface	area	is	decreased	

o Causes	gas	trapping	–	small	bronchioles	collapse	early	during	

exhalation	resulting	in	smaller	amounts	of	air	being	taken	in	

• Bronchitis	

o Thickness	of	wall	increased	due	to	inflammation	

o Mucus	build	up	due	to	damage	to	muco-cilliary	escalator	

Describe	how	lung	

volumes	are	

measured	

• Use	spirometry		



• 	

• Reduced	rate	of	airflow	indicates	an	obstructive	disorder	

• Reduced	volume	indicates	a	restrictive	disorder	

• Respiratory	(lung)	volumes	

o Tidal	volume	(TV)	–	the	amount	of	air	that	can	be	inhaled	and	

exhaled	during	one	normal	(quiet)	breathing	cycle	(about	

500ml	for	men	and	women)	

o Inspiratory	reserve	volume	(IRV)	–	the	amount	of	air	that	can	

be	forcibly	inhaled	beyond	a	tidal	inhalation	(about	3000ml	

for	mean	and	2000	for	women)	

o Expiratory	reserve	volume	(ERV)	–	the	amount	of	air	that	can	

be	forcibly	exhaled	beyond	a	tidal	exhalation	(about	1200ml	

for	mean	and	700ml	for	women)	

o Residual	volume	(RV)	–	amount	of	air	remaining	in	the	lungs	

after	an	ERV	(about	1200ml	in	men	and	women)	

• Respiratory	(lung)	capacities	=		

o Inspirational	capacity	=	TV	+	IRV	

o Functional	reserve	capacity	=	ERV	+	RV	

o Vital	capacity	=	TV	+	IRV	+	ERV	

o Total	lung	capacity	=	RV	+	VC	

• Forced	Vital	Capacity	(FVC)	–	the	amount	of	air	that	can	be	forcibly	

inhaled	

• Forced	Expiration	Volume	in	1	second	(FEV1)	–	the	volume	of	air	that	

can	be	forcibly	exhaled	in	1	second	after	maximal	inhalation	

• FEV1/FVC	

o Should	be	75%	of	higher	

o Reduced	values	indicate	an	obstructive	lung	disease	

o Reduced	values	for	both	the	FEV1	and	FVC	indicate	a	

restrictive	lung	disease	

• Minute	ventilation	

o (Tidal	volume	–	dead	space)	X	breath	rate	

• Minute	ventilation	increases	when	there	is	larger	dead	space	as	you	

are	rebreathing	air	which	has	a	higher	CO2	which	triggers	

chemoreceptors	to	tell	you	to	breathe	more	

• Inspiration	will	be	larger	than	expiration	during	quiet	breathing	as	

inspiration	is	active	whereas	expiration	is	just	the	recoil	

• Expiration	will	be	larger	than	inspiration	during	active	breathing	

because	it	will	then	have	both	the	recoil	as	well	as	active	forces	acting	

upon	it	

• If	FEV1/FVC	is	below	75%,	there	is	obstructive	breathing	



• If	FEV1	and	FVC	are	both	decreased,	there	is	restrictive	breathing	(the	

ratio	may	not	change)	

• FEV1/FVC	tells	us	about	the	airways	

• FVC	was	the	most	affected	parameter	during	restriction	as	there	is	

not	enough	area	to	fill	with	air	

• If	this	result	was	obtained	(lower	FVC	and	FEV1),	it	would	indicate	

that	lung	compliance	was	affected	(elasticity	of	the	lungs)	

• When	dead	space	is	increased,	tidal	volume	will	increase	and	result	in	

a	higher	breathing	rate	
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Pressures	that	

cause	movement	

of	air	in	the	lungs	

• Each	lung	is	surrounded	by	a	membrane	–	the	visceral	pleural	sac	

• The	parietal	pleura	membrane	lines	the	inside	of	the	thoracic	wall	

and	diaphragm	

• The	two	pleural	membranes	are	separated	by	a	thin	layer	of	fluid	–	

allows	easy	movement	

• Gas	moves	from	high	pressure	to	low	pressure	

• Atmospheric	pressure	is	generally	760mmHg	

• At	rest,	pressure	inside	the	lungs	is	also	760mmHg	(no	net	

movement)		

	

• Negative	pleural	pressure	keeps	the	lungs	against	the	chest	wall	

Factors	that	affect	

mechanical	

ventilation	(i.e.	

airway	radius,	

lung	and	chest	

compliance)	

• Airway	radius	

o Narrower	airways	increase	resistance	

o 	
o Airways	have	smooth	muscle	wrapped	around	them	

o Bronchomotor	tone	is	maintained	by	

§ Vagal	effect	nerves	–	Ach	=	bronchoconstriction	



§ Sympathetic	nerves	–	Na	=	bronchodilation	

§ Circulating	catecholamines	–	beta	receptors	=	

bronchodilation	

§ Inhaled	stimuli	=	reflex	bronchoconstriction	

• Lung	and	chest	compliance	

o 	
o Insipratory	muscles	must	overcome	the	resistance	of	the	chest	

wall,	the	lung	tissue	and	the	airways	to	inflate	the	lungs	

o Ease	of	stretching	depends	on	consistency	of	the	parenchymal	

tissue	

o Surface	tension	of	the	air-fluid	interface	lining	the	alveoli	

o On	inhalation,	collagen	fibrils	in	parenchyma	stretch	and	the	

alveoli	are	pulled	to	expand	

o In	fibrosis	there	is	more	collagen	fibrils	(less	compliance)	

• Surface	tension	of	alveoli	

o Surfactant	(a	mixture	of	phospholipids,	proteins	and	Ca)	

reduces	surface	tension	between	the	air	and	the	alveolar	cells	

by	7-40%	

Tests	that	can	be	

used	to	diagnose	

and	monitor	

obstructive	and	

restrictive	

diseases	such	as	

asthma	

• Can	use	spriometry	to	measure	and	estimate	the	effects	on	

pulmonary	ventilation	of	

o Airway	radius	–	look	at	inspiratory	and	expiratory	flow	rates	

o Lung	an	chest	compliance	–	look	at	vital	and	total	lung	

capacity		

o Surface	tension	of	alveoli	–	not	usually	a	problem	

• 	


