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RESPIRATORY PHYSIOLOGY PART -1 -eee- Active space -
Physiology of gas exchange 00:01:15
biftusion of p\dmonarH Sases : Alveolar capillary membrane
Aveolar capillary membrane is made up i
of alveolar epithelium, interstitial space, : _:"v:"'f':’m
basement membrane, capillar3 endothelium B osemon mombxuns
and red biood cell, | -

* Ventilaion merely moves gas into and out Basamen rembrans
of capillary endotheliym
of the lungs. I —
* The process that moves gas across the
A-C membrane is passive diffusion.
* Ditfusion is the movement of 90s mole-
cules from an area. of high concentration | etbicodont
to an area. of low concentration. P o
Atmospheric gas ¢ e
* @arometric pressure is the sum ok all
gases exerting pressure on the earths surface.
* Rt seo. level atmospheric pressure is 70 mHg,
* The primary components of this pressure is nitrogen, oxygen, argon and
carbon dioxide.
Components of atmosphere :
Composition of dry air : Substance, % bu olume.
Nitrogen (N 1808
Oxvaen (0 3095
Argon (ar) 093
Carbondioxide (Co) 0033
Neon (Ne) 0.0018
Helium (He) 0.00053
methane (CH ) 0.0003
Krypton () 0.000!!
Nitrogen oxide (Ma0) 0.00005
Hydrogen (Ha) 0.00008
NEET S$S Paediatrics - v1.0 + Marrow 1.0 » 2023 Page 1/13
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Partial pressure :

MEDPLUS 91-7850010383

* The pressure exerted by an individual gas in a. mixture of gpses.

¢ Desgna’ced bB PERS.

* To determine the partial pressure of any gas, multiply the percentage of

thot 908 b3 the totol pressure.

example * 0x53en occupies al% of the otmosphere. 1§ the ‘otal pres-
sure of the admosphere (ie. Barometric Pressure) is 0 minHg, the

P03 of the atmosphere is 159 memkg (160 x .3,

Partial pressure of key gases

Oxygen partial pressure is reduced as it goes from the atmosphere to the olve-

oli second.ar5 to “mompe’ci’don” with carbon dioxide and water vapor.

Partial pressure ot 03 and €04+
* The partiol pressure of 0ais s'\sni%—
can'd3 lower in the alveoli than in the

ahnosphere.
L You imagjne the alvedli as o. mi-

cro-environment the COa level and TEREC N

End-raprafon

9:Po;  mmtig:100
Q:Fon, mm iy do
464: PNz mmHg 15T
17P0 mem kg7

waker vapor content ore much higher, W=

* &y the time the atmospheric gas
reaches the alveoli ’che5 are diluted
b}j COa and Hao0.

Waer vapour pressure :

Partial pressure of Key gases.

. uhenwoierVaporisPresen’c'\navobme o‘v’sasi’cexer’cs s own partiol

pressure in accordance with Daltons Law.
* Aveslar gos is 100% humidified ot boda temp.

* Itis assumed to have an absolute humidity of 44ma/| and a partial pressure

of (PH30) of 47 munHg,
Absolute (Moximum)
Temperature, Loy Humiditu, Wader vapour pressure,
37°C. 440 mo/L. 4710 munHo,
3s5°C. 394 mo/L. 42.8 mmHg,
20"C. .._204 mo/L, 3.8 mnHo,
aTc. as8 mo/L. a7 mmiHo,
as’c. 230 moy/L. 358 mmHo,
30°C. 13 ma/L. 1S mrHa,

NEET S8 Paediatrics « v1.0 » Marrow 1.0 - 2023
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Respiratory physiology Part - |
Aiveolar gas equation *
* Thus, alveolar oxygen (PROSD is caleulated using the “ideal alvedlar gas
equadion” or “ the alveolar gas equation’.

PRO3=(PB-PHAOIFI0A-Pacod / R
* This equation computes the total P04 available $or oxygen transfer.

Factors affecting gas exchange 00:08:08

These factors ofSect the 3'as exchange ot the alvealo capillary level,

FieK's low :
* Adolph Fick (831 — 1879),
* The law states that the rate of gas tronster across a sheet of tissue is
direcﬂ3 proportional to
i Surface area of the tissue.
il. DifSusion constant.
ili. Difference in partial pressure of the

9os between the 4uwo sides of the
tissue. , ,
v, Inversely proportional to the thickness \\"\fmﬁ.‘me DRI it
o“,{he ) {om} Vgns:hlu:ﬁ-?;)
Diusion of 90s agross olveolar

e v=(a¥*p*(-PI/T capiliary membrane.

* &as moves from alveoli to copillary because
ot o pressure 3md'\en’c.

Hean’s low ;
The amount of gas that can be dissolved by | ml of a. given liquid ot standard
pressure (Te0 mm Hg) ond ot o specified temperature is called the solubility

coefSicient.
* The solubility coefficient varies inversely with temperadure.
* For oxygen at 37° C the coeflicient is 00a44 mi/mm Ha/mL HAO,
* For carbon dioxide # is 059 mi/mm Hy/mL HaO.
* In o liquid medium (ke the blood and interstitial space), carbon dioxide is a4
times more soluble.

Henry's law states that the amount of a. gas that dissoives in o iquid ot a. given
temperature is proportional to the partiol pressure of the gas.

NEET S8 Paediatrics « v1.0 - Marrow 1.0 » 2023
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Paediatric Critical care

Partial pressure = Concentration of dissolved 908

SOIubili’cg coeficient

Gos. Solubiltty coefficient
Oxyoen. 0034
Carbon dioxide. 0S1.
Carbonmonoxide. . | .. _ .. QOB
Nitrogen. g.)ona
Helium. 0.008

&Groham’s low :
* graham's low stotes thot the rote of dittusion of a gas through a.liguid is *
i Directly proportional o the solubility coefficient of the gas.
ii. Inversely proportional o the souare root of the gram-molecular weight
of the gos.
* The diffusion rate of CO4 is 30 times greader than that of 03,

Sunmarg :

* The greoter the solubiity of the gos, the greater the number of molecules
available to diffuse for any given partial pressure ditference.

* The greater the cross-sectional area of the difusion pothivay, the greater
ihe total number of molecules that diffuse.

* Conversely, the greoter the distance the molecules must difuse, the longer
it will take the molecules to difSuse the entire distance.

* Finally, the greafer the velocity of Kinetic movement of the molecules, which
is inversely proportional o the souare roct of the molecular weight, the
greater the rote ot diffusion of the gps.

Time interval o difSusion :

* Diffusion of oxygen and carbon dioxide occurs because of o pressure gra-
dient.

* The difSusion of 02 and COA will continue until equilibrium is reached be-
tween the two goses; this is usually accomplished in about 35 second out ot
7S sec totol.

* Under normol resting conditions, the total transit time $or blocd to move
through the A/C system is about 075 second,

NEET SS Paediatrics - v1.0 - Marrow 1.0 + 2023 Page 4/13
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Respiratory physiology Part - | 5

F0p-021

End-copillry blood
POy = 100mm Hg—p-

1\ Red blood cali:
98% saturated
with O

! )
" Redboodcol |
750 saturated |
with Oy H

|

- Slowed diffusion
by thickened
membrane

Normal equikbrium;,
No diffusion

Laave caplisry
/

[ 0 025 05 075
Capillary transit time {second)

Perfusion limited 90s transport.

exercise and diffusion : ‘
* During exercise, the transit time can be reduced to as low as 40 seconds.

Increased cardiac output, decreased transit time (ess time spent in
the capillary in front of a. alveols). .
* Since onlly 0.3S seconds required for complete difSusion ~ normal patient can
maintain oxygenadion during exercise.

OifSusion during exercise :
* In the presence of certain pulmonary diseases, the time required to achieve
oxygen equilibrium in the A-C system may not be adequate.
* Such diseases include alveolar Rbrosis, alveolar consolidation, and pulmonary
edema.

Clinical application of Fiek’s low:
* A decreased alveolar surface area. (ie. Atelectasis) decrenses the ability of

04 to enter the pulmonarg capil\arg blood,
* A decreased alveolar 03 pressure (ie. High altitudes) reduces the ditSusion

of 04 into the pulmonary capillary biood,
* fn increased alveolar tissue thickness (ie. Pulmonary Rbrosis, pulmonary

edema) reduces the movement of 03 across the A-C system.

NEET S8 Paediatrics » v1.0 - Marrow 1.0 - 2023 Page 5/13
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6 Paediatric Critical care
----- Active space -----
Diffusion of gases
Diffusion-limited Perfusion-limited
| Paw i Paty
[ Show Rapld
0P| Equibration Equilibration
_._.-f—,—'-"'_"_——_—‘ y _
025 050 075 025 050 075
Time in Capiliary {sec) Time In Capillary {sec)

Alveolar ventilation and gos difSusion :
Concentration of oxygen in the alveoli is more during initial ventildion .

As the ventilation increases the oxygen in the olveoli gets diluted,

when the demand of oxygen increases in cose ot hypoxia. , burns the respirato-
Y rote increases to maintain the oxygen levels inside the alveoli.

partial p e

Ak

150 -

5 125

I

€ 100-

E

£ 75

i 5

° 2
0 —— — :
0 5 10 15 20 25 30 3% 40

Alveolar ventitation (L/min)
Alveolar ventilodion according %o
demand ot oxygen.
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Alveolar partial pressure

2 =

o 8 &
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]
[}
R
i
i
1

800 ml CO/min

T ™TTrrTr . 1 T T ]
0 5 10 15 20 25 30 35 40
Alveolar ventilation {L/min)

Alveolor ventilation in
increased CO, levels.
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Respiratory physiology Part - |

In case of increased carbondioxide levels the alveolar ventilodion increases to
maintain the required oxygen levels,

Perfusion of gas 00:28:48

eftect of perfusion on alveslar gas transfer across A - C membrane

ventilation is zero ¢

v/Q=o0.

Ventiladion is 2ero while perfusion is present,
Parrtiol pressures will mimic that of venous
gos because the venous copillaries b}j—
posses and direct!g ends in arterial end, o
There is no gas exchange. § a.
Arterial partial pressure is similar to goses §
in venous end, .

This is called shunt. o
20 9 ] poz::aun"ln 120 140 160

Mom‘\al .lung : o Ventilation perfusion radio,

ventiotion and perfusion is present.

Thereis 1o, | PCO,

21 exchanse takes place.

Tokes place in normad Iung.

ventiation is present but no perfusion :

Ventilation is positive but perfusion is zero.

v/Qis infinity,

venous end is not eommunicating with alveoli , so the alvedi is haMng arteriol
oxggenakion.

Arterial oxygen concentration is equivalent o P49,

There is no carbondioxide transfer.

This is colled dead spoce.

Concept of dead space :

Two ’cgpes ;

Anatomical dead space : Does not toke part in g0s exchange.

Phﬂsiological dead space | 6as in the alveoli that does not have perfusion con-

tributes to phﬂsiolosical deod spoce.

NEET SS Paediatrics * v1.0 « Marrow 1.0 - 2023
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8 | 01 Paediatric Critical care

_____ Active space ----- Initiol breoth will hove gas present in anotomical deod space and the breoth
between 100 to 300 milliseconds will have 90s combined with alveolar air and
dead spoce alr.

"“'i’t‘é\“‘*‘édkiﬁ‘\hg o ploteau it wil have air from alveolor ventilotion

160 -

40 -
120 -
Oxygen
00 -/ 30 Poy

g
E B
H
g 20 mﬁﬂdblm(i’w)
" S
Milliliters of alr expired
Deod spoce,
Shunt:
* Some part ot pulmonary (‘,apil\o.rg blood is not ox%enodced and o part ot
cardiac output goes o bronchiol vessels. N ¢
¢ some of the alveoli are not ventilated, o
100% 0,
* 1 in Physiological shunt — Deoxygenated : e l
blood leaving the lungs is {(®ase of lung).
¢ 1 in Phusiclogicol dead space — Wosted g ‘°
ventilation proportion is 1 (pex of lung). i {
: e\
QPs - cjoa - moa 0 ’ " '
QT c.‘oa\ - C’Voa Py (mm Hg)

Shunt.
This formula. is derived from Fiek's principle.
Dead space is colculoded bﬂ the formulo. :

v =Pam—P&

ophs cRs
Vi Pacoa

NEET SS Paediatrics + v1.0 « Marrow 1.0 + 2023 Page 8/13
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Respiratory physiology Part - | - 9

V/Q=LOW v/Q=1 V/Q=HIGH
SHUNI' NORMAL  ALVEOLAR DEADSPACE

Mixed
Alveolar Gas
P0,=125
PCO,=20 |

©Op content
{mL/100mL blood)
=] £ o

b 20 0 ® 0 10 10

Po, (mm Hg}

Three compartment model of v/Q.

more shunt — more hypoxia. ({ro).
more dead space —> more carbondioxide retention.

Inspite 100% oxagemﬁon i# there is no increase in soduradion it indicates thot
tehre is increosed shun’cing. it is also seen in severe ditfusion restriction,

Zones of west :

2one | Apex of the lung (P,7P 7P) — increased dead space.
2one 11+ P 7P.7 P, —> Normal oxygenafion.

2one : P2 P 2P,

2Zone 1
Pa>Pe>Py 3

i -Z-e-me 2
Pa>PasPy

V,/G Ratio

> . .
N~ VA/Q Ratio

Apex of lungs Bate of lungs

west 20ne of lurg,

NEET SS Paediatrics * v1.0 + Marrow 1.0 + 2023 Page 9/13
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Fourth zone :

MEDPLUS ©1-7850010383

* In this zone the interstitiol pressure is h‘ngher than the alveolar and pulmo—

nary arterial pressures.
* &g’ Pulmonary edema, Interstitiol pneurmonio.

* \nterstitiol pressure is determined b3 the oncotic pressure.

Pinterstitial >PparPpv7Paly.

Oxygen ransport :
* Linear relotion of dissolved 03 in blood with Pa0a.
* 4 Po0a — 1 in04 content.
* 03 content § 0,003 mi/ioomi blood $or Imm ¢ in PO
* At ai% 03, dissolved 08 content is a%, ok 100 %—-—-10%.
* Ho b'lndtng of 04 is Non-Linear.

d Bindins o Hb increases ok low Pod...levels ot PoOA740mm hg ...... Sottens ok

Paoa>|00mmh5
* 04 binds reVerSibtg 10 Hb,

* each Hb molecule binds to 4 03 molecule, carrying 134 mi 03/gm Ho.

* Total Ca0a = CoHb + Ca. dissolved in blood,

Blood oxygen equilibtium curve

00:54:10

The curve is s%gmid in shape.
PSO is the POA ok SO% sakurodion
© Whe PSO quantifies the aftinity of Hb for 04,

w o Y o

0, combined with Hb

40

% Hb saturation

1 20 40 &0 80 100 600
Po, (mm Ho}
oxﬂgen hemog\ob‘m dissociokion
curve.

NEET SS Paediatrics  v1.0 - Marrow 1.0 » 2023

O concentration (ml/100mL)

Page 10/13



15 MEDPLUS ©1-7850

Respiratory physiology Part - |

Shift 1o left:
(} 02 afinity to Hb)

} in Fetal Hb.

Alkolotic Ph > 745 § Soda. bicarb infusion,
{ in body temp; heart surgery,

{ ina-3 0Pg T and RDS).

J in Peoa 5 hyperventilodion.

Same level of Spoa can be obtained at lower Paoa.

Shit 4o right
(] 0a affinity to Ho)

gohr effect:

| Fetal Hb; transfusion of adult bld.

Acidic pH <135,

fin body temp; Fever.

f in a-3 OPe; high altitude, after birth,

1 in Peod Coa retention (@ohr effect).

Higher level of Paoa needed to achieve a particular Spoa level

| in pH/ ¢ inpCoa /both shibts ™

curve 1o R4, in adult § Setus both,

-Alog Pso/- ApH=eonr effect, |,

~0.48 in adult , ~044 in newbomn, g

Larger ot o varying Peod than, ot /

fixed Peoa with varying met acidosis o/ i i
(-048 v ~044), o ;

Aeute change in pH by 0, Changes Bohr effect.

pso b‘lj 3mm hg.

effect is most pronounced in 3-3 0P depleted blood and as Spoa. |

Holdane’s effect :

Pul Arterial biood has lolw 03 and high Coa — Passes ¥rrough lung capil-

lary, releases Cod —> Llocal pH is raised, 04 binds to Hb ot low Paoa —

Cone gradient for 03 diffusion , alveoti +o capillary bid is maximized,

Syst art bld has high 0a and low Coa —> enters tissue capillary where Cod is
high, pick up Coa — pH and hence 0a o&%ini’cg lowers — Allows Mo 1o redss”
03, without decrease in Pooa.

NEET SS Paediatrics * v1.0 + Marrow 1.0 - 2023
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----- Active space

effect of 3,3 OPG on Hb -0 curve :

16

* Competes at 03 binding site on B globin chain.
* most important phosphote in R8C (45 micromol/m.

* On ox%emﬁon , itis extruded .

* It altering pH in erythrocytes, reducing 03 affinity vio. ohr efiect,

*  Level depends on Gest. age, postnatal age, pH, Hb level, ox%enaf»on ond
REC enzyme pyruvote £ hexokinase.

¢ effect of 3,3 DP& on Fetal Hb is 40% of adults, functioning Fraction is low

(binding constant is lowy).

Other foctors a&%ec’dns 04~ Hb dissociation curve :

* metobolic rake of peripheral

tissue activote local resmodcorg Other factors affecting O,-Hb dissociation curve
mechanism, Exytivopoletic Ventlalory

* frteriol blood Slow and venous - T e
retum are moduloted, N o |

* Neuro-humoral factors afSect )
cardioe contractiity, Spoontert }

* ehoodviscosity ondvolume of o / e
blood also determines CO. Mirociruiatory

* Anormal load of 4mi of 03/ kg I jmmws
body mass increase IS folds in /- L
response 4o carotid, aortic ond v wpm o :m:ww
brainstem chemo-receptors. oty e 100

Carbondioxide exchange :

Partial pressure

Difference between CO, and O

PCO, difference biw arterial and venous is much
lower, because CO, more soluble in biood

Hypovémilation

Membrane diffusion
capacity

Equilibrium

S_huni ;;nd V/Q
mismatch

PAQ, = Pi0, - (PACO,/R) + F

A normal R = 0.8 magnlfies Pa0, changes for & given
PaC0, change.

€0,>0,, because CO, solubiity is much greater
D={solubility/MW],, farea/thickness] em

d simitar for both, CO, slower than expected because

slow chemical nins

B Small for €O, due to:

(s) COblood equillbrium cusve s steep (b)
ventilatory control will Increase overall Vo to restore
PaCo,

NEET SS Paediatrics « v1.0 « Marrow 1.0 » 2023
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Respiratory physiology Part - | 13

Alveolar gas equation 01:07:29 Active space -

PAOA. = PI0A - 13 (PaCOR)

where PIO& = FIO& (P& — 47 mm Ho)

except in o temporary unsteady state, alveolar PO (PAOZ) is always higher
than arterial P03 (Fa0A). Bs a result, whenever PAOA decreases, PaO4 also de-

ereases. Thus, from the A& equodion :
* 1# FI0a and P8 are constant then as PaC0 increases both PAOA and Pa0a

will decrease ('.\15percapnia cowses hypdiemia).

* | R0A decreases and P& and PaCOa are constant, both PAOA and Pa0a will
decrease (sufSocation couses hypoxemia).

* 1} Po decreases (e, with altitude); and PaC0a and FIOA are constant, both
PAO and Pa03. il decrease (Mountain climbing leads o hypoxemia).

P(R-0)0a. :
* P(A-0)0a is the alveolar-arterial ditference in partiol pressure of oxgen.

it results from gravity-related blood flow changes within the ungs (normal
ventiation-perfusion imbalance),

* PROA — Caleulated based on FI03, PaC03, and barometric pressure.

* Po0a — Measured on an arterial blood sample in a. blood 9os machine.

* Normal P(B-a)03 ranges from ot S to &S mm Hg breathing room air.

* A higher thon normal P(A-a)0& means the lungs are not tronserring oxyjgen
properly $rom alveoli into the pulmonary capilaries.

* except For right to left cardiae shunts, an elevated PR-a)0a signifies some
sort of problem within the lungs.

Ph}jsiolos'\cal couses of low Po0a

Non respiratory, PlR-0)03.
Cardiae right 4o left shunt. 1
Decreased PIO3. Normal.
Low mixed venous oxygen content. 1
Respiratory, PlA-R03.
Pulmonary right 4o left shunt. $
ventilation perfusion imbalance. f
Diffusion barrier, 1

Hﬂpovenﬁla’donﬂ'ncreased PoCod). | Nermal.

NEET SS Pasdiatrics * v1.0 - Marrow 1.0 » 2023 Page 13/13
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RESPIRATORY PHYSIOLOGY PARTII Active space -

Introduction 00:00:21

Chest wall mechanics :
muscles involved :

* Dhplwogn.
* external intercostol.

Inspiration mechanics :
* Diaphragm goes down,
* Chest wall moves Outward § upward).
* Increase in AP § transverse diometer.
* Outward movement : Pump Hondle.
* Upward movement | Bucket handle.

Respiratory regulation 00:02:23

Esspimkor3 centers :
I medtn\arg center :
Dorsal resp‘m’corﬁ group :
* Responsible for inspiration.
* Input : Peripheral chemoreceptors § mechanoreceptors (Via. the vagus §
gossopharyngeal nerve).
* Oudput : Phrenic nerve.
ventral res.pm’rorﬂ group:
Responsible for expiration.

a. Pontine center ¢
Rpneustic center :
* Role: Controls the intensity of breathing,
* mechanism : Promotes deep gasping inspirakion by @ of the dorsal respiro-
tory group and © of the pneumotoxic center.

NEET SS Paediatrics « v1.0 » Marrow 1.0 - 2023 Page 1/12
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Prneumotaxic center ¢
* Role : Smooth transition from INS 10 EXP.
* mechanism: vagus —> @ Pneumotaxic center — © ORs,

Receptors :
* Central chemoreceptors in the medulla. oblongata.
* Peripheral chemoreceptors in oorta. § carotids (Carotid body via. CNIX § CAX.

* Mechanoreceptors in the airways % respiratory muscles.

Peripheral chemoreceptors :
* Peripheral chemoreceptors present in aorta. § carotids (Carotid body).

* cell J<3p«=z : Tgpe i Slomus cells,
* Typell 3Iomus celis when PO normal : Constant K efSiux,

* Type It glomus cells when POR low : |, # efflux — TL—Tﬂpe Caleium influx
—> Dopamine NT —> & CN IX{ CAI X,

Lepgral chemoreceptors CO4 :
8lood, | CO, +HO = HCO = HEOS + K
A a & ¥ —
oo -
|
CSF. (O +HO S HCO = HCOB + |

Sensitivity of peripheral chemoreceptors to oxygen :

Location : Carotid bod3 and aortic bodﬂ.

Function : Measure Pa03 (< &0 mm Hg), COA and pH.
mechanisms of action :

} €03, | 04, and | pH — } sympathetic innervation.
Modulate breathing via. the respira’corg center in the medullo.

lzaawaﬁon :

Deep inspiration *

DRE ~> @ Inspiratory group of neurons in VR& (VR has both INS § exP group of
neurons which are =) = Deep inspiration

axpiradcion :

Onee ingpiration is maximum —> Stretch receptors — CN IX § CN X — © DRg —>
@ stimulation of expira’corg group of neurons from VRG = expirotion,

NEET SS Paediatrics « v1.0 « Marrow 1.0 - 2023
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Respiratory Physiology Part I

Inspiration stimulus *
* Prebotzinger complex { cortex.
* Prebotzinger complex : ln\/olun’mr5 resp‘mtorﬂ control.
* Cortex: Voluntary respiratory control.
* Prebotzinger : Rhythmic Sr‘\r'\na of neurons — @ Inspiratory center in DRS,

Reflex:
* Cough reflex.
* Sneeze refiex
¢ Jreceptors :
* Sense pulmonour3 edemo.
* Couse shallow breathins.

Iqjurg :
At the level of cortex :
* Cortical control of breathing lost.
* Regular pattem of breathing present (due o Prebotzinger complex).
* Vogus intact Regular respiroion.
* Vagus notintoct : RRY TV decreased.
Lesion between preumotouic § apneustic center
* Vagus intact : Reqular respiration (Not as smooth as in cortical injury).
* Vagus not intact : Apneustic breathing,
Lesion ot opneustic center :
* Vagus intact : lrregular respiradion.
* Vagus not intack : Ataxic breathing (Slow and irregular respirokion.
Lesion below medulia. : Apnea.

Concepts of respiratory control :

* Respirotion is controlied via. a negative feedback system in (EY)

* Central neuronal processing and integrotion in the brainstem is hierarchical,

* grainstem neurons have cellular § membrane properties thok aliow them 1o
bea (cycle) spontaneousiy, These properties play a.role in generating rhyth-
mic respiro&org neurcnal behavior.

* Respirotory rhythm generation in centrol neurons is most likely o result ot
integrodion between network, synaptic, ceflular § molecular characteristics,

* AfSerent information is not essential for generation of breathing, but modu-
lotes respiradion.
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