PIRATORY
TIONS OF
GS




nction

studied under four heads :

blood

tory mechanisms




ON'RESPIRATORY




ir functions in gas exchange,
ther functions as well.

ary Circulation
e Functions of the Lungs




DEFENCE MECHANISM

the lung is exposed to the external
e membranes are delicate and need

e exposed to >7000 lit. Of air
ts fine tissues req. Protection from the daily
ardment of particles incl. Dust
,pollutants,viruses,bacteria

espiratory tract is protected by different
mechanisms at its various levels......

o Physical mechms. Incl. COUGH are imp. In the
upper airways.

= The lower airways are served




iliary clearance mechanism

e units are protected by
efenders including the




e filtering effect is greatly enhanced by fine hairs
1in the antr. nares &by mucociliary action which
apart from a small area anterior to the infr.
turbinates is directed postrly such that trapped
particles are swallowed or expectorated.




gh & expectoration ,the larynx acts
which is an essential protective

he lower airways during

| iting.

er particles that penetrate the nose and are
2d by impaction or sedimentation in the
'ways are trapped by the lining fluids

' ea & bronchi and cleared by the
nucociliary clearance mechanism.(mucociliary
escalator

)
J




les ,down to a few nm in
e acinar part of the lung are
veolar macrophages




cough

rated in 4 distinct phases

trathoracic gas against a

osive expulsion as the glottis opens
tion of the airways




Icociliary Escalator

ponsible for tracheobronchial

-.-_epithelium lining the bronchi possess
200 cilia on its surface




. Surfactant

face active material lining the
hat reduce the surface tension

ng from collapsing at
pressures

factant also provides a simple but elegant
hanism for alveolar clearance,since at end
tion surfacetension decreases and the
surface film moves from the alveolus towards
the bronchioles .,thus carrying small particles

towards the mucociliary transport system




?synthesised by alveolar type2

ast 4 different specific proteins
ortant roles in host

- studies show that surfactant exerts a

of influences on alveolar

hages,incl., chemotaxis & enhancement
of phagocytosis & kiling of microbes



SP-A




actant also enhances local
ecific immune defence
essmg the development of

trophil functions incl., neutrophil
- adherence




Surfactant proteins
Igs esplly IgA
defensins

Lactoferrins,lysozyme

- Complement esplly c3

totective proteins in lung lining

fluids

Alphal proteinase inhibitor
Alphal antichymotrypsin
alpha2macroglobulin

Secretory mucoproteinase inhibitor

ELAFFIN,
Tissue inhibitors of metalloproteinases



AWEOLAR MACROPHAGE

ved from blood borne monocytes
he bonemarrow
1agocytic ability,being able to

10genic bacteria &

le to generate mediators in the initiation of
flammation and to present Ags in the
initiation of immune responses
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=linctions of macrophage

lefence-----phagocytosis & killing of

oxgen radicals and Nitirc oxide
ms and enzymes

| tion of agents that activate endothelial
cellseg..IL1,T alpha

Generation of acute phase
~ response..IL1, TNFalpha,IL6




...... secretion of agents that
marrrow generation ot

NFalpha

_‘ .. venging of necrotic
tic cells &c

ir &

"' .....remodelling..elastase&collagenase

ormation...IL1,PDGF,FGF

1e response....Ag presentation,
Lymphocyte activation




Bis.......... lysis of tumor cells by
O-dependent mechanisms

tosi ial killing............

acrophages can nize and ingest (via CR3 or
eceptors) opsonised or non opsonised
les

thin the phagolysosome ingested particles are
ted to the combined destructive forces of
both reactive oxygen intermediates generated via
the metabolic burst and the degradative enzymes
that have the capacity to digest
proteins,lipids,CHO




lar generatioon of NO is an imp.,
1ISM against microorganisms

es also form nitrate & nitrite




Eodeiling &repair

ophages can screte proteins
ibronectin,laminin that are
air

also secrete growth factor

mnes....PDGF, TGFbeta ,IL1............ all of
influence the behavior of fibroblasts in
of both proliferation and secretion of




- lmon‘ary marginated pool of
neutrophils

s ,upto 1\ 2 of neutrophils remain in
mpartment at any given time

amic equillibrium with the

: argmated pool can be released into the
culating pool by exercise or epinephrine

I'he vascular bed of the lung &spleen make the
most important contributionsto the marginated
pool and therefore serve as a souce of rapidly
releasable neutrophils in time of stress or injury



e of a large no. Of neutrophils loitering
microvascular bed may be of

bes or toxins and in the generation of local
mmatory response to lung invasion by
tococci

- there may be a downside to the presence of
this marginated pool of neutrophils in pulmon
microvessels.,they may put the lung particularl
risk of developing injury in multiorgan failure



ance of water balance

act plays a role in water loss

xpired air anc
by this process
D pts. Expiration is prolonged.....so
water is lost ......1/t dehydration.




on of body temperature
ation,along with water, heat is also

act plays a role in heat loss




Segulation of acid base balance

a role in maintenance of acid base
regulating the CO2 content

D2 is produced during various metabolic
lons in tissues of the body

en it enters the blood,CO2 combines with
to form carbonic acid

= Since carbonic acid is unstable, it splits into

- hydrogen and bicarbonate ions
= CO2 +H20->H2CO3->H+ +HCO3-




on is reversed in lungs when CO2
blood into the alveoli of lungs




sed H+ ion conc., causes increased
ary ventilation(hyperventilation)

g through various mechanisms like
aceptors in aortic & carotid bodies and in
of the brain

= Due to hyperventilation,excess of CO2 is removed
from body fluids and the pH., is brought back to

normal




 “aﬁcfuncﬁons

ne fibrinolytic system that lyses
nary vessels




L &pressure regulation

ensin metabolism

> of aldosterone from adrenal
n causes Na+ retention,

1ses vasoconstriction = 1/t increased BPP




y active substances met.
By the lungs
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e a variety of substances that enter

orial blood

substances from the
that reach via the

‘hey remove C
ic venous bloc
onary artery

staglandins are removed from the
ation,but PG s are also synthesised in the
lungs and released into the blood when lung

- tissue is stretched




s PGs, bradykinin, adenine
~ nucleotides,serotonin,norepinephrine,
acetylcholine




are activated in the lungs
1giotensin?




Angiotensin metabolism

nts of the angiotensin converting
sible for this activation are

aries.

= Yet 70% of the angiotensinl reaching the lungs
is converted to angiotensin? in a single trip
through the capillaries




tidases have been identified on
ulmonary endothelial
ogical role is unsettled.




rotonin and norepinephrine
ts of these vasoactive
e systemic circulation

e stress hormones is




active substances pass
without being metabolised




ines and polypeptides are
ndocrine cells in the lungs




Briefly..................

Non respiratory functions:

alter the pH of blood
filter out small blood clots formed in veins

filter out gas micro-bubbles occurring in the
venous blood stream(exp. while scuba diving)

influence the concentration of some biologic

substances and drugs used in medicine in
blood

may serve as a layer of soft, shock-absorbent
protection for the heart, which they enclose

protect the body from harmful substances by
cr?ughing, sneezing, filtering or swallowing
them






