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8.13. CONTROL OF RESPIRSTION

The normal rate of respi ti i 018
: : espiration 1n an adult j 14
with a tidal volume of about 500 ml. It lise i :
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ion i homolateral
é (b)m centres have got ‘to-and-fro connection ang &"!

o8
Teg; , ; RE
inhibits the activity of each other, so that stimulniN M‘l activity of the 3 parts

’Jﬁd ‘V)VC-

s ntre is lﬂended simultaneously with Ty of
tory eﬂ:o:t{ tl:zugb the neurophysiological basis for thislbé:::‘bi‘:
between inspiratory and expiratory centres has not beeq — oy
() The third postulation is that the medullar, 'JM
neurones have got an intrinsic thythmicity of thejr oy 1,%
medullary respiratory centre are isolated from impuilse oi B.ﬁ&

TRAPEZOID BODY h’
PNEUMOTAXIC
CENTRE

FLOOR OF FOURTH VENTRICLE
INFERIORICOLLICULUS

« PONS

CEREBELLAR
PEDUNCLES

JeXPIRATORY CENTRE X\ 4
4 ' FOURTH VENTRICLE

CENTRAL
CHEMORECEPTORS

PYRA:MDS

Fig. 272. Diagram of the medulla and pens in the cat’s brain stem show
areas involved in control of respiration after electrical stimulation wi
microelectredes connected to an amplifire ( after Pitts end Burns b

parts by rostral transection ‘gasping’ type of respiration ocon
(hence the name 'wpin( centre’). Further transection mot|
caudally will cause complete isolation of the medullary cents|
which nevertheless ezhibits some spontaneous rhythmic dmh"'l
st least in the inspiratory nerve calls. The inspiratory cent,
therefore, bave got a basic rhythmicity of their own (c.f. cit¥
muscle). This area, however, by itself is not capable of givil'
normal smooth type of respiration. The exact mechanism by ¥

srare= =-ssea v OX STEM 415
iic respiration is maintained ia proper
b It is probable that normal respimi::t oc’:n d ‘!z

ue
of the Tespiratory centres

Machanism of rhythmic respiration (Fig, 273
Mmﬁ-‘m- Mnm by glscha;ge of i!}lmﬂm T—
to the inspiratory centre. anl'lmc centre at the same
del {mpulses to the. Preumotaxic centre of upper pona
e centre sends excitatory impulses to the expiratory centre which
:pits the inSPiﬂt‘fﬂ centre. The inspiratory centre at the same
"::: receives inhibitory impulses from the vagal stretch afferents

PNEUMOTAXIC
NEURONE

h
APNEUSTIC
CENTRE
g .n:;:’g,,":‘;' CENTRAL CO;

AF

SENSITIVE
SITES

INSPIRATORY

NEURONE
EXCITATYORY 3
AFFERENTS |
N
EXPIRATORY
NEURONE
[TroRACIC
| ABDOMINAL %
AFFERENTS COMPRESSION MOTOR
FROM .ATRIA CENTRE NEURONE

_1 \‘\
S
<

A

ABDOMINAL
MOTOR NEURONES PRESSURE
TO ABDOMINAL RECEPTORS
MUSCLES

m Schematic representationof respiratory mechanismin the brainstem ofa cat
m mul ted by lung inflation during inspiration. Bemzti :\:ﬁﬁ
by the double negative ‘feedback’ mcdlanlsm—-t?xe L ety
e cells of the inspiratory centre stops and expiration s

. The cycle is repeated automatically at the end of ex

hecause the vagal stretch sfferents are 00 longer active snd
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e :nspiratc ntre fro :
the reciprocal iphibitiof of lﬂSP'm;: Wo faacmvitymofnfmtor’
comes to an end after the stoppa he Qpi::hll\
centre (F1g. 274): oy,
PNEUMOTAXIC
CENTRE
= +
_______ _+ .-~ apneusTIC =
R CENTRE
e +
: + l—
i Gonial BT emmATORY] . = | EXFIRATORY | *1
D PH pCO; |3 NEURONES [€ NEURONES
: Receptors - - +
q y
i INSPIRATOR EXPIBATORY
H — MOTOR - MOTOR e
.- Periphéral - NEURONES NEURONES 9al aflereny
chemoreceptors f‘lenng.B,eu
pO,;PCO;, - inllation reflgy
MUSCLE MUSCLE
SPINDLES SPINDLES +
XPIRATORY
MUSCLES
+ =
h 4
Lung Volume
Increase
Artenal biood [ Ve
p0,,pCO;,pH Gas exchange b;:):‘;’-

Pig. 274. Diagram depiting major mechanism con i
am ¢ cerned
of m;.su'anon and the regulation of alveo:la-'ven‘::lt:dtol;e. il

Reflex effect on activity of abdominal mascles

In : o 4

[ g;enstla::ctiugg position the abd minal muscles are active during
expira el In a resting person in supine position the abd ominal
muscles ctive throughout the respiratory cycle.

1. During rapid breathi i i
" e sz ol el::i’: :‘t’ilc’: :'xercue, the abdominal muscl!

SE .

- :ln::?cgrra_?:tnonary pressure elicits reflex contraction o
e ciur r'e,iwon e 15 abolished by vagotomy. Positivt
closed chest dog bor fa'] elicits contraction of abdominal muscles 10
this case the the Juu l’d'm do 80 if 1he chest is opened though
bl mug meu:;on is greatec. The afferent fibr®
ssparae from those RELIO ned“ inlll'idqtmnal muscles, therefore, ¥

e Hering-Breure Reflex.

A m———
-~ — = —ara

qaLr

inhibiti(’n of inspiratory centre trom expir
..pfoﬂl d after the stoppage of activi the erpinacdey
M‘ﬁ: oc vity of the expiratory

© s 10. 5).
wﬁ;’,(m- 27 )

oo
E.)(PlRKTORY INSPIRATORY
osc"_LATlON OSCILLATION
‘ A —

?”Z‘O """"""
INHIBITION P

J~ Se~-
____________ O
INHIBITION
, _ INSPIRATORY

E:‘,\:r\ﬁs%? IMPULSES

\ @,

Yig Diagram depiting the dotted inter-neuronal connection between
- 275. tory and inspiratory centres responsible for alternate jexatation
expirato and inbibition of inspiratory and expiratory centres.

Role of abdominal muscles (Fig. 276)

During normal respiration the abdominal muscles are inactve.

They become active during
(1) exercise and other conditions leading to hyperpnoea
(increase in rate and depth of respiration).
(2) positive pressure breathing (for example during anaesthesia
when a pump is attached to an intra-tracheal tube).
(3) diminution in blood volume in certain low pressure areas of
circulatory system.
ably receptors in other

The atrial mechanoreceptors (and prob
ntain reflexy the tone of -

parts of circulatory system) normally mai
the abdominal muscles. The afferent fibres run in the vagus an
are separate trom those concerned in Heriog-Breuer reflexes. tre
for these reflexes is a group of nerve cells separate from those of
tory centre and has been named as -abdominal compression
(ACC). This centre is influenced by the adjoining respiratory
2 in reflexes (1) acd (2) and 10 reflexes from the sino-aortic zone,
is affected directly by reflexes from low pressure areas of cardio-
ar system. Amongst the latcer the arrial mechanoreceptors have _
rensively studied. Fall in pressure \a the atria causes Increa
o abdominal muscles thercby diminishing the blood volume
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5 3 f the abdomen and incr,,..
he capacitance vessels of the : easin
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1, NERVOUS CONTROL OF RESPIRATION

) o ger Reflexes :
t pco, ﬂow reflexes prevefn:h O,Vﬂ’diStjnlion of the lungs during
: o I + ' od collapse of the ungs during expiration, The ¢
OTHER EXCITATORY FACT a: T v Wﬂ’l‘b’w‘ k:nd a'.[.1‘31—1:ag-Breuer inflation teflex and the la(tnt:r]eira
MUSCLES | S Breuer deflation rellex.
(including abdominals) A H“in' 2 m :
; - for these reflexes are ‘stretch receptors located in
g The Wthe bronchi and bronchioles, They are stimulated
{ung® ™ ation when the lungs begome stretched. The afferent
RELENO= s‘:»inl' mtg"‘d in the vagi and are relayed in ‘tractus solitarius
OF CB&AB

NaCN

fro; o6

O v g
VR  co L
: OCCLUS|ON o
COLLICULUS OF IVC or PA - Asﬁggomc
‘ TA
EXTENT OF PRESSURE EXTENT oF PRE
; SSUp
HEAD-UP POSITION HEAD-DOWN posme
HAEMORRHAGE: TRANSFUSION
POSITIVE PRESSURE BREATHING NEGATIVE PRESSURE
5 BREATHING
ABDOMINAL MUSCLES
(STEADY STATE ACTIVITY)

Fig. 276, Schematic Tepresentation
‘concerned with alterj
Tespiratory to carmﬂ i
excitatory uences which
either thtopgh_t.hexcwimtors( centre or more’ directly. The right side
illustrates Iy changes which promote a decrease in the activity o!
2bdominal muscles, Y =expiratory centre ; INSY =inspiratory centre;
ALC-qbdomml compression centre (abdominal ‘mus
BP = (arterial) b),

Outpu:

: scle tonus centre);
ood pressure ; PR =peripheral Tesistance ; COw=cardiac
i CBV =centra] bloog volume ; VR = yenous return ; IVC =inferor

vena cava (postcaval] vein); PAm

imp“l’“w ‘reach the respiratory centre where they exert an

inhibiting effect The inspiration is thus cut off in time
dona.nhlblnn‘ 277 ).

inspird

e piration commences (Fig.
and

PNEUMQTAXIC AREA
(Nucleus Parabrachialis)

FOURTH
VENTRICLE

EXPIRATORY AREA
(Ventral Respiratory group)

INSPIRATORY AREA

(Drorsal Respiratory group)

Expiratory Path
|mpinldy Path

' 7 ganisation. of the respiratory
. ulmo nary artery; —, inhibitony Fig. 217, Oversimplified diagram Sh::: e
« & +excitatory effect N(lan,e! Best and Taylor's Physiological Basis of 7 : A inflation reflex when the
Medical , 9th edn.) - Wo§ the wvagi abolli:ﬁ;:dt::dthem_ishekll up in
The existence of ACC (abdominal muscle tonus Centre) separa® | o B m-.t'i unz?eli 3& when no aif is entering the lungs
from r tory centre but acting in collaboration with it makes £ RS Paition &
probable that the activity of the shgeo s muscles in respiratiot’| I Detlation reflex : : mpression respectors located
10 part determined by refloyes through this centre. . This cent® JThe tespectors may be described as comPreon duging eXpirs:
like Tespiratory centre, is ensitive to Puo "M in the alveolar septa. They are l;“:ec stimulates
pusclen iy 2 ACC also reflexly modifies the toné of ¥ | tom' ey reflexly inhabits expiration 0% SR T oo The
:bdmmmw n:isuch & way that tne intrathoracic blood volus* Bepication. The afferent fibves are
: and an effective

cardiac output is maintained
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a reflex phenomenon cays

defation i1 ' aﬂ%&anﬁ of the respiratory trafg ny irritation of the

\
¢ of fibres in the vagi. Ptorg g |

: during normal exp; ! . which the irrita -~ St 18 an importa
may. be mentioned that during normal expip,.. % ex in W irTitant material is got 1 Ttant
mg;tm {,w,me upstretched resulting in Cessatiogtm" th 1‘,0%@ tfrﬂa ct, Atthe beginning of the act 350; rid off from the
\mpulses o the inspiratory centre. Since thig Centrof iub!h”ro iﬁgoﬂ- P 1nspiration is
wpulses B dation commences a3 5000 5 ingyiryi iy s
e ises seslting from Jung inflation cesgen, vy B (e
The inspiration-exciting effect of ‘deflation b cony
obvious in conditiom, such as, pneumothorax, YASOMOTOR —  Tenn ()

- CENTRE [
in stimulatior of the réspiratory process.. -
The pbysiological effect of Henng-Brguer reflexes i N
the extent of luny inflation so that the tidal volume t:"
within a useful range. Indirectly the respiratiop U,
adjusted so s to maintain adequet level of pulmony, "
: . | 1Y ang
ventilation. ™

gl |
where the degree of collapse of the lungs is more g, e::ht"&}h
g8

CAROTID
8007

CALOTID
8§

RESPIRATORY

Impulses from ascending tracts of the spinal sord (p;
AR ¥ CENTRE

It has been mentioned that the respiratory centre

\ s STIMULATION

specialised group of cells in the reticular formatiop,. Congly, | B ek
the reticular formation receive impulses from the ool[lhm;r he qﬂ ﬂ ) 3“;‘;({3:" R
accending tracts. Itis believed that those sensory ip A 4
different parts of the body play an important flﬂlim‘;ouh' it et ;
maintaining normal respiration. In a patient w; th? l _
respiratory centre fespiration may be stimulated by %2 "t“",‘i" ‘{'3&2
stimulus of any Kind, such as slapping the skin. In iact,pm?&\
Cractice to slap the new-born baby to establish the first 1, ¢ ¢ o, % \
cycle of life. : Tenpiny %? » s \9,,«. j“E
Stimulation of any afferent nerve causes reflex i \; = L ?
breathing, pain fibres ate specially potent in this respect, ;. nesriatonr ||| />3
rion of cold fibres such as appli -ation of.cold ‘water on the - oY
%ot t:;ll-kn%:nuadudmg etgecth on respiration. Heat rfatzhl KN = 5
ocated on the skin and in the hypothalamus Lt
warm blood during exercise and fever and prduéﬁyg?nm. "‘5&?&1 - et s
Musculur_proprioceptors send afferent impulses to the regin, e DUPHIAGH
centre and markedly stimulate respiration during muscalar & HUSCLE
Proprioceptors of the respiratory muscle profoundly modis ; i : ’ :
respiratory movement of the next cycle. Fig. 278, Schematic representation of m.gulanon loi the respiratory centre.
Rise in pressure in right atrium and the great vein e "+ means excess ;—meaus less.

augments respiration during muscular exercise and cardiac failm taken, the glottis is then closed and violent expiratory effort is made
Glossopharyngeal nerve contains afferent fibres .which ikt againsta closed glottis co ising great rise in_intrathoracic pressure.
respiration during second stagz of deglutition. ’ The glottis is then opened suddenly causing expalsion of the
dl;hccough is due to reflex spasm of the diaphragm ascc ‘eough'—the droplets are ejected with the velocity of a jet plane.
:rv:mdjh:f c':)lfl :ﬁ:’m;m#dng from irritacion of #2¢ Rellexes trom sino-aortic zone a3
Simulation of -somaue mtra:t B ol the " A sudden rise of pressure in this area causes reflex %o“-xngdxn tblie
reapiration and may cause reflex m‘:"“ o nos B rate and amplitude of breathing. If the presure i IS considerable
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: ; nimals, apnoea may result (adren,); F in inspired air produce depres: "
:g exlg;lTnmfﬁde pressure is maintained for Somel:,'e g, { 20% ¢ . 2 onvulsive seizures. epression of resprration
ocf:urs and respiration commences agz;n- Téus i3 due tonﬁ a"':-w M‘v‘l’ and alveolar P00, (P4,00,) are interdependent u
of the receptors and (if) rise I F00, during app,, ;idr;mf; ‘Tﬁnef and ﬁ;thgeptw' .'“;i:*; - I;ﬁ’-dCO. of the msm",i'&
Tespiratory centre. ol irati N ‘d 5e3- : ane and Smith the
Fall in blood pressure stimu ates respiration refley) o o iﬂ’” ‘W85 lnCl'eﬁsed gradually by makin .
chemoreceptors of the sino-aortic zoge- L 7 thfough :t‘:wlaf gﬁ;n expired air over a period of time, gltt:ea:‘ugl:::_
The reflex slowing of respiration during the rige of blogy | dﬂ,th chat within the physiological range increase in Paco. is
depresses the ‘pump' effect on lthed abdzgumal venous mg Iy £ with 8 linear increase in thg RMV. g
that less blood enters the heart and cardiac outpyr g alsy "0 MMW of this respiratory stimulent effect of CO, will be
Fall of blood pres-ure is associated with hurried “’Spirat-dabrg: “The by looking at the simple model shown below. ‘A’isa
more blood is pumped from the abdomen to the thoray wlo i obvio® 2, bulb represents the lungs with a tube attached to it
an increase of cardiac output. The important role g wgpt‘j"“, ). Fig 279 shows that ‘A’ is filled with some quantity
abdominal muscles in these - responses can be easily und Dlayed" (:b‘ (CO-)- .
is controlled by ‘abdominal compression centre' unde, tirst."ﬂd, oﬂmok‘ jsalso a device fitted
of respiratory centre. € Inf, TP:;:oulh which smoke can
Distension of Pulmonary Vascular Bed at il? d. “z:clil m:‘:g‘:kt Ce is
¢t MO S bulb and at the

In experiments where the pulmonary vascular bed v, that &
isolated but for its nerve supply—distension of the .,: oy | jectet '“f:in bulb is pumped
rapid shallow breathing. i : el Gy m; more vigourously the
This was abolished by vagotomy proving its reflex nat pore a0 of smoke injected in will Fig. 279
explains rapid shallow breathing in patients suffering from mle_ i tl to the amount of smoke ejected out of the bulb ana the
cogestion. : Pulyy, _bﬂn ration of smoke githin the bulb will not rise, provided the
o ke injected is not excessive.
IL. CHEMICAL CONTROL OF RESPIRATION mﬂgmg A,OO: stimulates respiration and thereby drives out
The three most important chemical factors hicy .| increasing amount of CO, from the lungs with each expiration so
Tespiration are Which | incx an attempt is made to keep the PA,00, at its resting level.
(i) CO, content of the blood or to be more Precise tey j %it'mmpensatioﬁ, of coursg, fails when the concentration of CO,
n

CO, (Pao,) in the arterial blood.
(1) cH of blood. : :
| (1) O, tension (Po,) of the arterial blood.

| in the inspired air exceeds 5%. The table illustrates the point.

EFFECT OF GRADUAL INCREASE IN CO, CONTENT OF
INSPIRED AIR 5

|
’ CO, % in inspired Average depth | Average rate of
[ air

i CO, % inalveolar
CO, and Respiration ‘of resprmation. | pinaion pec mimte) fe

. Haldane and Smith demonstrated the effect of rising conce, 04 673 ml 1 33

tion of CO, in inspired air on respiration by making , Et‘w 3'79 73 ml 18 32
rebreath h;s own expired air. They noticed that with ani o 2w sl i 5’
concentration of CO, in the inspired air th ] u et 1 2
a— - prred air the pulmonary ventiht: 514 1771 ml 19 X
i dease remarkably and that respiration increased both in rate; 602 ‘ 2104 ml 27 o
0 depth  Atmospheric air normally contains a negligible am:

ot CO, (003%). The concentration of CO. i inspired ai ‘
2 L s In the inspired air;;  Site of action et CO,
e ;tnli:;:aserz up to 1% without any noticable effect o‘r)l puletl;;:; The powerful stimulant action of CO, on respiration has been
inhaled '°’2hi”ﬁ“ﬁ{‘z°"’ minute volume, RMV). 'If 4% of (0, well established. CO,-sensitive cells ( chemoreceptors ) are located
; 1 approximately doubled and the sbx i two places, viz. (1) centrally in the medulla and (2) peripherally

the cl::ejiaf:o::g(;zs of his fespiration. At concentrations abov:! . in the carotid and aortic bodies.
symptoms like co;l;:ztsaig::ya:gnﬁ;‘a%‘;sc l;ll’e depressed and suij{l‘ (1) Central Chemoreeeptors : b
0¢8 not increase significantly when moeteoct:;:lr]s.w;ncfg.t ntsh emhRal‘ These cells are located bilaterally on the ventral aspect of the
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feially anterior to the poin,

medulla and are pla‘ie:nflu\e:;ous nerves. They are hig, 0

the glossopharyngea H of the blood
& cbange and to change I P or fall in )

{ nd dl 1%}
cerebrospinal ‘ﬁUidtégS EZunzﬁﬁ; ;?higgo;gain stimulateg B:Eimiz?
:EZsecﬁﬂﬁmgieii’Z respiratory centre [increasing the y :;g"h’;
frequency of respiration. | e :

eql‘:l an elaborate series of eme!lmeﬂti ?sgetnbfelmer and 1.
workers perfused the yenri :ulo-cisterna dsy s(:l £ats iy [.;l g
solution of different concentration ;n l(lzleoasure thgxr Ve, QQ}
response to CO,. They concluded that 3 actsas 5 fesm,a“*s
stimulus by increasing [ Ht ] in the interstitial ﬂ}ud of 1y ca,%
receptor cells scattered 1n the vicinity of the cavillaries o be%
reticular formation. These cells are not placed superfi; ally Uy
not come in direct contact with the CSF. h

o
y seu?’o

Mode of action':

CO, by itself has little direct stimulant actifn onrespiratig,
H concentratig, Whiz

most potent source of stimulation is rise 1n
occurs whenever there is arise in
P.0, according to the equation
CO,+H,0=H*+HCO;. H*
cannot difluse easily from
blood to the brain or to CSF
but CO, can diffuse freely in
either direction. A rise in Ht
concentration of the blood,
therefore, will have a delayed
access to the chemoreceptor
cells -whereas a rise in CO,
concentration of the blood will
be followed very soon by rise
in CO, concentration of the
CSF and tissue fluid in the brain,
The H* Lberated in CSF by
dissociation of H,CO; will have
immediate and direct access to
the medullary eceptors

} consequent stimulation of
respiration. The H* liberated

in brain tissues ‘ y  Fig. 280. Stimulation of inspirston
in the first im::lebe b“ﬁ"‘.d area by the B aatnsitive :::mm
base b(lﬁd‘ of b, the acid- h]nurally in the area lying onlyale
: the brain and jts microns beneath the ventral medullzy
:Clt‘l-onmon the :tun e N:u Chthnt hydrogenicst
ula t! iti ans,
(Fig w;‘q. luct m‘""’ hb‘ &llé;d which nt'i..gi:l’ ‘Cdg. eil::ost;zslam g
there is no l‘lniﬁcantw t to the hydrogen ions.

of ‘buffers’ in the CSF.

| @ pesiehe

LA amsam— ——-= —a A aira 2421

. iql-stimulating effect Ef CO, on respiration declines

e minutes This is due to the fact that HCO
e oW vty from the blqod to the CSF and thus the

) ted a un-alised toa consnderable_extent. This explains the

stimulant effect on respiration of CO, which is

onset but declines to about one-fitth of the original

e
ut 2 days: . . )
ggfp““ aeb‘?_ quamitatwe point of view CO, is more potent a

3 18

Ht of

fro®_* imulant than H* and further the action of both these
ﬁpi""‘- conspicuous in the neighbourhood of their normal
M_,o,g is *rhus the Tespiratory stimulant effect of. CO, is most

¢ 10 eighbourhood of Pco, range of 40 to 45 mm Hg
%zn;;;l;hien I:he range of pH 745 to 7 35.

aﬂdt‘hat ral Chemoreceptors :

. eptor cells are located in carotid and aortic bodies
‘ghemotec stimulate respiration when the concentration of CO,
and reﬂlzlg fowing through them is increased Arguments have

ot

{ the ding the relative importance of the central versus
() regardi A > = <
been & | chemoreceptors in normal Tespiratory dnv.e. It appaars
;jzﬂt’he‘a central receptors are more important in this respect—the

that ' s playing a secondarysupporting role in conditions
pérgnbe“l:wﬁoa;it:nals after chronicdenervation of the carotid and
°£:tu£:-r€$i;-th’- resting minute volume (RMV) of respiration falls to

§o$~of normal and consequently the arterial Poo, rises by 10 mmHg.

ti efore, reasonable to conclude that 80% of the resting

I;ial?o?;esleifve of respiration is due to central chemoreceptors and
tz&? due to peripheral chemoreceptors. .
Oxygen tension and breathing :

This has been studied by making the subject breath O, and N,
mizture containing different proportion of oxygen. Normal atmos-
pheric air contains 2093% of O,. The amount of oxygen in the
inspired gas mixture can be reduced to about 12% ia many individuals
without any appreciable change in ventilation. However at levels
of 10% of O, in the inspired air the respiration 1s stimulated with
simultaneous reduction of PA,00, as a resultof hyperventilation.
The low PA,co, has a depressant action on respiration It is clear,

elC that respiration-stimulating effect of O, lack will be
W if suitable measures are taken to prevent the fall of Pa,00,

adding appropriate amount of CO, to the inspired air.
a subject breathing low conneriltrat_ion gf) S;ﬁ\?l; ll:jae::‘: a:
N 34,0 it ous to the situation ¢ 2
88 M&eaw?e:?tiﬁz l::blga,-). is due to fall in barometric
essure. It can be calculated that the Pa,0, of asubject at5’S km
3,000 feet is the same as that of a subject ‘ac_mle_vel breathing
5% of O,. In both the resultant hyperventilation will lead to fall
in Pa,00, and alkalosis, which is corrected later by the kidaeys. Itis
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known that fall in PA,00, by 4 mm Hg. causes apnoea and alkalogs
depresses respiration. 1he respiration under these condiions jg
maintained entirely by O, lack or a re-adjustment of sensitivity
of respiratory centre to CO,. In acute exposure to high altitudy
respiratory drive is maintained by O, lack only whereas in persong
residing at high altitude for some time the respiratory centre becomes

sensitive to lo? Poo,.
Mode of action of exygen lack

.o erimulating effect of O, lack is seen only in intact
anig;ﬁ,reﬁ“i?:niml 'itfa denervated cagotid sinus Oy, lad; will
depress breathing. It hu‘bm.prpvcd I?y_ various workers anq is an
univgmlfy acceptd fact that direct action Of O.' lack on repplratory
centre is depression of respiration—the respiration-stimulating effect
of O, lack is a reflex one through the sino-aortic chemoreceptors,

‘ : from the chemoreceptor cells increases
The discharge of lmpuls::mion Nt e arterial blood—tbe maximu

with the fal!,in ol;y;i::én arterial Po, of 60 mmHg and 30 mmHg'

"!Igheiit ;: orange in which percentage saturation of blood with oxygzen

falls alccost perpendicularly (diseociation curve) and consciousness is

lost very soon. i s, g
rotid and aortic bodies are most highly vascular structures
in -l;gz cabody. Consequently, the arterio-venous oxygen content

i i w. In hypotension with blood pressure pear
ggf:;egge;;ﬁ:y tﬁ blood ﬂongt:hrough these structures _becou‘m
very slow and sluggish and the arterio-venous O, content difference
becomes high indicating low Po, within the chemoreceptor cells.
Ubder these conditions there occurs reflex stimulation of respiration
(and also vascconstriction) which tends to restore the blood pressure

to near normal value. i
In conclusion it may be said tkat under normal conditions the

level of pulmonary ventilation is controlled by three chemical
agencies, Viz.

(1) Rise in arterial Pco,.

(2) Fall in arterial Po,.

(3) Increase in arterial cH. | .

Any one of these factors may play a major role in driving respira-
tion. It seems that above a certain tange approximately 75 mmHg.
Po, of inspired air) O, lack has no eflect on respiration, similarly
below a certain range ‘approximately 33 mmHg Pco,—CO.
has no effect on respiration, Under ordinary circumstances the
effect of above three factors are additive but one of three factors 1s
enough to augment ventilation in the absence of other two. For
example in metabolic acidosis there is great increase ip H”
concentration of the blood, the Po, being normal and Poos

Eg::ﬁ?ﬁ:no.tm" However, the RMV is greatly augmented in this
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