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UNIT I-HUMAN ANATOMY AND PHYSOLOGY
|B BREATHING AND EXCHANGE OF GASES

Very Short Answer Questions

1. Definevital capacity. What isits significance?
A. Vital capacity: The maximum volume of air a person can breatladtar force Iration.
It includes ERV (Expiratory Reserve VokInTV (Tidal Volume) and IR piratory
Reserve Volume) (or) the maximum volume of air aspe can br&t after forced

inspiration (VC = TV + IRV + ERV). It is about 4,000 4600 ml.

®
2.  What isthe volume of air remainingin lungs after anoQ@r;ﬁion?

A. The volume of air that remains in the lungs laﬁg& iration is called~unctional
ResidualCapacity (FRC)

FRC = ERV + RV (b
ERV = 1000 to 1100 ml ( )

RV = 1100 to 1200 ml 0
So, FRC = 2100 to 2300 rb

&
3. Diffusion of oxygen och@he alveolar region only and not in other parts of
respiratory system. you justify the statement?
A. Alveoli are pri of exchange of gassbyple diffusion.
Alveolar re s enough pressure or eomation gradients to facilitate diffusion of
gases C d to other regions.
Hi 3 lowpCQO,, lesser H" concentration, low temperature conditions in alveo

favourable for diffusion o0, and formation of oxyhaemoglobin.

Solubility of gases and thinness of the hbeme are the other important factors that can

influence the rate of diffusion.
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What isthe effect of pCO, on oxygen transport?

The role of pCQ, in the transport of oxygen is significant. In tieeolus, the lowpCO,
and high favours the formation of oxyhaemoglobieaNthe tissues, highCO, and low
pO, favor the dissociation of oxygen from oxyhaemogiobHence, the affinity of

haemoglobin for oxygen is enhanced by the decrelap€0O, in blood.

What happensto therespiratory processin man going up a hill?

When a man is going up a hill, there is morestonption of oxygen and restiiting in more
demand of oxygen. It causes increase in breatlaitegan hill. é

O

What istidal volume? Find out the tidal volumein a healthy amw, in an hour?

Tidal Volume (TV): Volume of air inspired (or) expir g normaspiration (or)

expiration. It is approximately 500 ml i.e., A n can inhale (or) exhale

approximately 6000 to 8000 ml of air per minut 00 to 4,80,000 ml per hour.
Define oxyhaemoglobin dissociation cu@Can you suggest the percentage of
sigmoidal pattern?

The oxyhaemoglobin dissoci curve is a graphowing the percentage of
oxyhaemoglobin at varigus @ ressures of eryg

Reasonsfor sigmoidal paN

In alveoli, where% is & higld,, lowpCQO,, lesserH”™ and low temperature, the factors

rmation of oxyhaemoglobin.

are all favorab
While in Ee ues where lp@,, highpCO,, high H* concentration and higher

tenperatute/ exist, the conditions are favorable &hssociation of oxygen from
oxyhaemoglobin under these conditions.

Oxygen dissociation curve shifts away fribi@ Y — axis and form sigmoid curve.
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8.  What are conchae?
A. Conchae or turbinates are thin, twisted bonyeslavhich are present in respiratory part of
nasal chamber.

They are three in number. Such as interamcha, middle concha and superior concha.

Nose and Nasal Cavities

Frontal sinus Masal concha Sphenoid sinus

Middle nasal concha .
Internal naris

e A _ —_ S Masopharynx O
External naris ( i ‘ ’

Q'
9. What ismeant by chloride shift?

A. Chloride shift It refers to the exchange of ide and bicadie ions between

Inferior nasal
choncha

erythrocytes and plasma.

It is also considered as Hamburger’'s phe mburger’s shift.

red blood cell

carbonic
. anhydrase
COz # HzO «..-E—H:C‘:Ja

diffusion
Lk In plasma :

Py diffusion
HCO5 in plasma
4

diffusion

diffusion

Ds in plasma ClI” in plasma

chioride
shift

h 4

10. Mention any two occupational respiratory disorders and their causes in human
beings?
A. Occupational respiratory disorders are causedexposure of the body to the harmful

substances from certain industries. Such as:
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1) Asbestosis: It occurs due to chronic exposure to asbestosidusie people working in
asbestos industry.

2) Silicosis: It occurs because of long tem exposure to ‘siigst’ in the people working in
mining industries, quarries, etc.

3)Siderosis: It occurs due to deposition of iron particlegigsues.

11. Namethemusclesthat help in normal breathing movements?

A. Muscles of diaphragm and external inter — costakcles help in the pro of’hormal
breathing movements. O
12. Draw thediagram of oxyhaemoglobin dissociation curve? o
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Short Answer Questions

=

Explain the process of inspiration and expiration under nor mal conditions?

>

Breathing includes inspiration and expiration....

Air entering lungs

Ribs and Z : _if\
sternum w_ // /4 ﬁ Volume of
raised ' ﬁ thorax
increased

Rib coge moves
up and out

Rib cage

Diaphragm contracts
and moves down

plevral
membrane |

Diaphragm
contracted

Pressure in lungs
decreases, and air
comes rushing in |

(a)

Ribs and

sternum  * :

returned to _ ‘\ Volume of
nﬁgi{lal Ry “ Tl::]rax
position =% decreased

\{ Diaphragm &
relaxed =
and arched B
upwards

(b)

Figure 17.2 Mechanism of breathing showing :
(a) inspiration (b) expiration

a)lnspiration: Intake of atmospheric air into the lungs is callegpiration.
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It is an active process, as it takeselay the contraction of the muscles of the diagmra
and the external inter — costal muscles which ekieribetween the ribs.
The contraction of diaphragm increases ttidume of thoracic chamber in the
anteroposterior axis.
The contraction of external intercostal otes lifts up the ribs and sternum causing an
increase in the volume of thoracic cavity in thesdoentral axis.

The overall increase in the thoracic voluraeises increase in the pulmonary

increase in the pulmonary volume decreases the thpulmonary pressure t
of the atmosphere (negative), which forces théram the outside to mm@

Expiration: o
u.ir . o

Rib cage moves| rib cage ﬁ.f‘ﬁ @
down and in " F’:r,_.-r;f;‘(a. \
T G R H.,rr’-‘- 1
—

L - "1!"’;:’4
Diaphragm relaxes b r;’ﬁ’ ‘b
k-
L | i

and moves up =i J‘I ‘ '

| Pressurein lungs | *‘;E"E
incredases, and air MW
pushied out [ \] 1
Y ;| nl

. =
Release @ ar air to the exterior is cadgdiration.

Itig'a process. Relaxation of diagin and external inter — costal muscles returns
the diaplragm and sternum to their normal positiansl reduces the thoracic volume and

thereby the pulmonary volume.

It leads to an increase in the intra — pulery pressure to slightly above that of the

atmospheric pressure, causing the expulsion dfar the lungs.
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2. What arethemajor transport mechanismsfor CO, ? Explain?
A. Carbondioxide is transported in three ways.
1. In Dissolved State: 7% of CO, is transported in dissolved state through plasma.
CO, + H,0O - H,CO,
2. As Carbamino Compounds: About 20 — 25% ofCO, combine directly with free amino
group of haemoglobin and forms Carbamino haemogloba reversible manner.
Hb- NH,+ CO, 0 - Hb- NHCOO + H
pCO,and pO, could affect the binding o€O, to haemoglobin.
- WhenpCG, is high andpO, is low as in the tissues, binding of Q:urs
- When pCGO, is low and pO, is high as in the alveol, issgmation @O, from

Carbamino — haemoglobin takes place (i&Q, which is haemoglobin from the
@

tissues is delivered at the alveoli).
|
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3. AsBicarbonates: About 70% ofCO, is transported as bicarbonate. RBCs contain a very

high concentration of the enzyme, carbonic anhydeasl a minute quantity of the same is

present in plasma too. This enzyme facilitate§dhHewing reaction in both the directions.
CO, + H,00 S erMYee, H,co,0 (FHPIrrM™=*HCO+ H
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At the tissues where partial pressureGfd, is high due to catabolisn€O, Diffuses into

the blood and forms carbonic acid which dissociates HCO; + H"

At the alveolar site wher@CO, is low, the reaction proceeds in the oppositectiva
leading to the formation o€0O, and water. Thu€O, is mostly trapped as bicarbonate at
the tissues and transported to the alveoli whasedissociated out &0, .

Every 100 ml of deoxygenated blood delivers appnately 4 ml of CO, to the alveolar

air.

How isrespiratory movementsregulated in man? O
In human beings the respiratory movements agalaged by neural SQ’H

1. A special centre present in the medulla regioprain, caIIWratory rhythm centre’
is primarily responsible for the regulation of reapory m ents.
2. Another centre present in the pons of the b?a}(@d ‘Pneumotaxic centre’ can

moderate the functions of the respiratory rh
can reduce the duration of inspiration and

eural signal from and this centre
the respiration rate.

3. A chemo — sensitive area is situatgd‘adjacetie respiratory rhythm centre which is
highly sensitive toCO, andH™. | 'g’these substances can activate thisecgvhich

in turn can send signals to@ atory rhyttemtre to make necessary adjustments in

the respiratory processﬁ these substararebe eliminated.
xﬁ aortic arch and idaastery as peripheral chemo receptors

4. Receptors assoei
also recognize c 0O, and H" concentration and send necessary signals to the

respirator
The role

entre for necessary actions.

en in the regulation of the reggry rhythm is quite insignificant.

Disti sh between (a) IRV and ERV, (b) Inspiratory capacity and expiratory
capacity, (c) Vital capacity and Total lung capacity.

(@ IRV and ERV:

IRV (Inspiratory Reserve Volume): The maximum volume of air that can be inhaled
during forced breathing, in addition to the tidalume. This is about 2500 ml to 3000 ml.
ERV (Expiratory Reserve Volume): The maximum voturof air that can be exhaled

during forced breathing in addition to the ‘tidalume’. This is about 1000 ml to 1100 ml.
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(b) Inspiratory capacity and expiratory capacity:
i) Inspiratory capacity (IC): The total volume of air, a person can inhale aftermal
expiration’. This includes tidal volume and insping reserve volume.
V=TV + IRV

It is about 3000 ml to 3500 ml
i) Expiratory capacity (EC): The total volume of air, a person can expire atarormal
inspiration’. This includes tidal volume and expiny reserve volume.

EC=TV + ERV
(c) Vital capacity and Total lung capacity:
Vital capacity (VC): The maximum volume of air a person can eQMr forced
expiration’. This includes ERV, TV and IRV (or) tingaximum voluro
breathe out after forced inspiration. Q’

VC =TV + IRV + ERV

Total lung capacity (TL): The total volume of al& Qdated in the luaigthe end of

air; a person can

forced inspiration.

This includes RV, ERV, TV and IRV

TLC = ERV + IRV + TV + RV (or) C)

TLC = Vital capacity + residual 6@'

Describe disordersof respir system?

Disordersof respir

1) Asthma: Asthma, i ficulty in breathing caused duernflammation of bronchi and
bronchioles. S s include coughing, difficuttybreathing and wheezing.
Releasir@ mine due to allergerseatconstriction of bronchi.

2) Eph

walls"Coalesce due to which respiratory surfaca afeexchange of gases is decreased. One

. It is a chronic disorder in which alveolar wallee adlamaged and their

of the major reasons is smoking of tobacco.

3) Bronchitis: Bronchitis is the inflammation of the bronchi, usg in the swelling of
mucus lining of bronchi, increased mucus productzom decrease in the diameter of
bronchi.

Symptoms are chronic cough with thick mucsigutum / phlegm.

wveakshieducation.com



www.sakshieducation.com

4) Pneumonia: The infection of lungs caused [8reptococcus pneumonia and also by
certain Virus, Fungi, Protozoan’s and
Symptoms are inflammation of lungs, acualation of mucus in alveoli and impaired
exchange of gases, leading to death if untreated.
Occupational disorders. These are caused by exposure of the body to thefila
substances.
E.g.

i) Asbestosis: It occurs due to chronic exposure to asbestosidubie pe ing

in asbestos industry.
i) Silicosis: It occurs because of long term exposure to stlicst. O
iii) Siderosis: It occurs due to deposition of iron particlesii;stﬂe@

iv) Black lung disease: It develops from inhalation of com’

r,a---. : \
Nasal Cavity "__ 4

Trachea

B
Bronchi '«

Diaphragm
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Inhalation Exhalation
Choygen Carbon
intake d it-:‘xi-;JL'
Lungs |
| E-"
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e ] b\l ..-h L -r__;_,: .I " .-
2 " - A
| o = Diaphragr | #
Naphragm
" X_:CJ __\_L ; “.'\v"’..-.)- = e |
Diaphragm pulls dowmward, _Diaphragm returns uF'-.x-':uq. _
helping lungs expand with oxygen forcing lungs to expel carbon dioxide

Epiglottis

Thyrohyoid

A ETIRRE Body of hyoid bone

Thyrohyoid membrane

Cuneiform cartilage Fatty pad

Vestibular fold
(false vocal cord)

: yL Thyroid cartilage

Vocal fold
(true vocal cord)

Thyroid cartilage —\-— ! Corniculate cartilage

Laryngeal prominence
(Adam’s apple)

Arytenoid cartilage

Arytenoid muscles

Cricothyroid ligament

Cricoid cartilage Cricothyroid ligament

Cricotracheal ligament

Tracheal cartilages —

(a) (b)

Epiglottis

Hyoid bone — = 2 — Thyroid 3 ; - Epiglottis
! v cartilage 1 Mor i
Lateral thyrohyoid ~_\/8
membrane /
; Laryngeal
inlet (glottis)

Corniculate
cartilage

Arytenoid 4 = TR 1 ! 4 . = Posterior
c;:ﬁf:;; ' B SN R N - cricoarytenoid
= 4 3 ; muscle on
Glottis —— ' cricoid
cartilage

Trachea

cartilages

(c)
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Sphenoidal sinus L&) Fronssl sinis
i'ﬁ-f Cribriform plate

Nasal meatuses ol of ethmoid bone

(sup'erior, middle, )

and inferior) m Nasal conchae

Pharyngeal tonsil i 2N (superior, middle

Opening of 3 D and inferior)

pharyngotympanic . Nasal vestibule

(auditory) tube o,

Nasopharynx Nostril

:::::u”;:f nasal Hard palate

Uvula s o

Tongu
Palatine tonsil S

Isthmus of the
fauces

Oropharynx

Lingual tonsil

Epiglottis

Laryngopharynx
Vestibular fold

Hyoid bone

Vocal fold

Esophagus

Cricoid cartilage | cartilages

Thyroid cartilage
; Laryngeal D

Thyroid gland

Trachea
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