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BREATHING AND EXCHANGE OF GASES

T Gz [ (oiie T AR WS (@[ S AW SR TRe
RISl SEEe S | G2 Srieel {@e i@ GikE Sifsiee (0,) (7R 9= T |
RIS GG RS A (o7 FEA-CIZ-S TS (CO,) T 2 | (g3
YfSCh! G FaRiRaeia 0, 3 @I9H i CO, 3 e [Eie | 98wt
1 e @il AR 541 0, 2179l Wil #If<citsT CO, (2<eIx =l =S
% FATRCE Sere (9% [ 91 23 ©It2 WH-243 (Breathing) el
27 | 3T AKIRECS W (respiration) If6T (FII 2T | TS 74 (O e
IF© W (BRI, I -8 27 FAG! S A A4 | 2 763 wt-2iv=
RIS

AT =T S29] SN %7 2eBTICH] Wor [l «=eel Nl FIR Af—

17.1 %7« S92 (RESPIRATORY ORGANS)

ATE Sk (TR 519 SRR (@ (QeeTel 2NN W deleie fon fon
@R (4] AR | RS S]] (@— 1, GETmR], GG
ST (ATHE *F199 PSIC9ICT 190 (diffusion) 2T O, = CO, (512
e s | sifaeiE g Ay *<iee sif@ifze skeE @pe 39 e
F&F (cuticle) BT 092 #PWETR GIfeTl (tracheal tubes) I I |
AR ST AR 271 S (FRETmE] AT S (Gills) TR [




-2 = (org /e

IR S9! TR I | RIS FoTvF AINENE EFE (lungs) <K
2T (vascularised) 2Tt (IRRITT SIS I FE | (ST 2@
fooTe W2 TS HREE] S Al 5912 OF SOUARIE 2EFEF
X I BT | (S| SNk el Sl TbANE PIEed 911 (Il »eT2ier
B % FF | FOAR AT WS TS T 20T SR |

17.1.1 Y23 %9« ©F (HuMAN RESPIRATORY SYSTEM)

IS G99 GV SHAIHICET RIS AL (external nostrisls) AN |
G3AR GBI 9R24] (passage) T &R <1 527 (nasal chamber) 3197 &% |
STRICS TAGZAC! (G5 A (nasopharynx) IS SI*S e 23 |
AT SF F99Z 91 59 (larynx) T 26% (Glottis) ST NS WA
(trachea) (T 27 | 9 T (AR 9f5e 6 SFhed sat T 7=
“W‘*‘[@W@I WWWW(soundbox){%{\‘i R =
YR [A/5T1F TS A0S FRES EINR (FIRICE ©IF A 202 €770 G
iieet 9% RfoTIoF (FITNHTS viF! (flap) A | 6 SeAEre! (epi-
glottis) (AT | T=F9ZIT NLTOIIeT KNGS (7 2Pl APeT| 251 GBI (o{+ =T |
AL T FCFTI TS 200! ©l9] (2 T @il S A€ 2T %]

@ 17.1 Sgz3 WreEa Haw vl (A1 €T (1 oae @Myl 2®)
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[IERSIeD)

(primary bronchi) H@ T | G 2AfSCH! ToT1 AR AR ©lel (2 I20e! To R
(secondary) W\?ﬂﬂ?ﬁ (Tertiary) R 9o T | GBS FoRgeT oI wAreet
M W71 (termianal bronchiole) © (*1F T | WPwel, A, 76 17,
TOITF AP SIS #I I Soreiol, @2 SAGREREe &FIaiEa sprsje
T 4R 02 | ST AT LANIT ST (FABNS FiA! AL A AR
(alveoli) (1 Re@ 2 | AYFRER “Aoa S GF-@F ([FTIE, izl
G SIFTE 9101 | @2 AL, %! SN R (&1 2 ETE aifde
27 (5@ 17.1) | WIF (72 WOItT 2ETIE AT oF ARSHIEE Gride
ToIA = 21841 (pleura) A FHIFH SR NS | 077 G519 Ner® (28 (Te
T @ A AT | SR 2 SFIET 2P F91S T (ZRIS it e |
3123 PIeR 2T Sl T5F9IZaT SIRReR TS S oo SIIgele
2/SFIeT 2P FNC Al A | ARG 7 T T A 97 1l
C5T(F 0T G2 CI9CBIE AR Sl (conducting part) ST w161 1P
P FRAE fafe s wIg#! (exchange part) a1oe TR0 | ARQIET SLAEIE
QRN #/91 IR Y AYCPIRCE 17129l C, AL 2R Sl e FeNlS
TSI 3, A ETCIF (humidify ) I SN 22011 AR =[R9I Teo
91 Al S (I | RIS SIHCH! AR Y i > (96 Nere
(RN O, =< CO, I & 19 (diffustion) < 31 Zi |

2EHI€E vH! THCAGEIR (Thoracic chamber) foode wkfFe | 3 95l
AG-Fm (BT | (ABETICONR 7D ITPICE S S Al (e (vertebral
column) SIS ITFICE BRIE A1 BN (sternum), 21K et FIRZT o<
OHTPRICE TGS W S4y5RM (diaphragm) 2 | T5F 91239 2)€TE @“{
TSI Altes (2 AE ([T TF 91239 Ao (A R AResez
FEFET 91379 TTOTS AfoHRTe o7 | QETFET ST WS HorFeiE
61 551 B (FRICE (RO %P A O3 41T eI Bl LTS |

X 2fEFRICH! @eTe WAl 2RTFeTRE TS 77E = ¢

() HPT-em A G &S (Pulmonary ventilation), TI9 &R
AN 2] A *SICT 2129 FE TIPS ¢l CO, &
Ry Sferriz w23

(i) RS SRS M (912S (0, Bk CO,) e |

(i) (oG ANl (= 2IR7E |

(iv) (o€ W% T4 Tere O, Sl CO, i |
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(v) DS (catabolic) RiFaI 1t 0, 7 9=R W= 7 [iware
AT (A1 CO, T el (14 7 SRS (TR 7S S5

T Z®) |

17.2 WIF-2Mi7 2aiett (MECHANISM OF BREATHING )

R-2PPTS M5! AT SN=— = A S (inspiration) TS ATHEFI
11 A 2= T T S AR A AR5 (expiration), TS A LTS

2] Y ARICeT Clerig W3l 23 | 2SSy
foe3(a1 AN 2% 11 Wik 27T 191 Y I8
T I YN I 2 EFET TGS BIoT
Siges P Bl A=W 23 | ZEFIET
fooge YT BIl IYIGAIT BlooF I
2, ie AYALTIT 5197 G
ZIEIET fowaq i AT (@A TS
% (inspiration) foFa1l 27 | IR, T ETET
oo ST Bl AYNSA T BlIooE
f4F (ZIAE T 2T (expiration) T |
OV NI RO 9109 (I (oM (R
feoNBo1F T (external intercostal) ST<e
STHEF7SR] (internal intercostal ) (PG
RGN ey AfE T | =W Al
S T TR ALLF 1< A1 | 3 e
T 9P IO S2l-2[*5Ie SR i A |
RIS ABLSNFEAGR] (2R AP
FINETER Wi B ¢oite e (of
TSz R % 91299 STee o8 [-SF
SRS Y (S | GBV(E TP 2 SIS
Ifacw 2I€TIgT oo S o1 |
2EFIET IO e Fore 29 [Coqw
2l AT BI7l AT B2 DES T
A% | e ARG #[<] 2/ SFIES fowsta
A AT T AF W @ =

ZIEHIET 79 IR WHA
=
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Gi7 faw
IO N ST EH] (P17 K&NE (relaxation) T @ 6! <
DI 579 SR S | TS THIIZIA SIS S SN 2 SIS SISl
1T AR | ST T 091 31091 RIS TFET (0071 AP b1 IS Blofocd
O S STFeT 2[4 Ik if2=ee @i T | IS 2 (expiration)
Q@I 27 (6@ 17.2 b) | ST THF S<H© 4 So[R& (o477 a1 2 o<
AR 2RE] Ja Bl 2[R | Qe 7 02 08 AfOWHoS 12-16
W2 &7 | WPT-EMIPR TS (o] SN SIRERE (271 9ifeq s19re
Goe 5 AR ST “ETHGF (spirometer) N JZF @1 SARTAT
399 2] | 9 TFF 7I<1 QEPIET T 513 @eFFIReIe F1 8 |

17.2.1 WA Mo SN[ Fo(©] (RESPIRATORY VOLUMES AND CAPACITIES )

(SR =TS (Tidal volume) 3 FISIRE X 7T X SITewa A1y 2ze!
Al GF1 2 OIFE. (SRINT SIS Q@I | 2 2 500 fiig fore, wiefie @rpies
77 Wz @fs 5w 2w 6000 ffet 3 #8000 ffer. Ay ez a1 qee
i< A |
R W STes (Inspiratory reserve volume) $ FoiiiS ¥ Toifaa
(SINCE Bifd Sfolie [ sifsiam Ay azel S Al ol AEFHre 2
SRS (I | 92 S 91w 2500 Ffe1.- 3000 fB.f. |
F¢qfFe e ST (Expiratory reserve volume) § FSifi< 25 Toifae
(e Sfefie & Ao ar fize afs 2 27, P efEre awim
T | BT SRS 1000 f31.f61.-1100 .5, |
M S SITee (Residual volume) $ (SRS %112 W19 fowe 2I€FI€S (3
(AR AT SRS | 2 910% 1100 f31.feT.- 120070, |

SATS I T (FOEI W IS ([ ol I [few eFT @
199l Tl (pulmonary capacity) SRTIR 21K T (Jl9l 579 beile TS
(clinical diagnosis) 2[5 4 =i |
I3 Y9e"Fre! (Inspiratory capacity) 3 GFIEH TG TSI e
319 folee WIS aizel 5t iR RS e | 3319 foose Siite (&R
SIS B[ HLIHFO 5 SRS (TV4HIRV) |
2P 4i<el el (Expiratory capacity) 3 FSIii< ©I feiize afkfwwn 39
A SO | 3 (Z(R (SIRIS] SO T FAFFS 2Pl SITesd (iorea
(TV+ERV) |




-2 e (ot R

FIFA SR ! (Functional residual capacity) 2 FIIRS Fizg
WY QEFIET (F ([ IRE SRS | B 2o ALK LT SO i<
SRII% SIToNT (91T (ERV4+RV) |

27 4iFe Frel (Vital capacity) 3 GG IS AR F=1E @F Mg
foI%® 2zel FRA #/F1 D ST 1Y, LA AT *Peze T oie
foiize «fF et AT ST A1 1 2 tZ0Z ERY, TV 9 IRV 3 743 |
@WWW (Total lung capacity) $ (ST T*IIT 2269 TBS L ETFIE
Vo1 4% 91fR 2141 A IS ST | RV, ERV, TV W< IRV T TG |
SR G5! FTAO| 2 Y AT FHA] + SR S |

17.3 (9% RS (ExcHANGE OF GASES)

(oz RV 27 B 29 efesifel Il QYL | (96 A IR
el (g R 23 | 0, ik CO,(51% 92 BN AL blol/ <o
TR erFe fOfe TR 7e Aol AR T=9T 27 | (IR
RIS Wi SRE9[ (@0 (thickness) (1% Jis AR 29 oifiie
R A |
¢tz e Griore 9fech! csicg Rl bisig wifstiess << i1 (Par-
tial pressure) (AT | €3 Biof O, 9% CO, 9 (FF @9 & (3 PO, 1< PCO, (I
JERI 2 | €3 (912 YOIN IYNGET© [ G2Te 42 Fiwo (AR SN
BI9I ST 17.1 7R Sifers 1= 17.3 7% o 1l 27 | oifeie Srad 31
SARIRE 2[F (7] T (T ZEFIET AYLAR #1 (TG(e1 O (O i<
FHAIETE T 0, F 9P T FHITOIE T | GFLReIE, CO, I A
91T e wiefie ST +1 (TTta W% (9T 211 AYLAICE R
STl 2ol QT | RT2g CO, T TITRS! 0, O0F 20-25 @6l (fz, (RN
¢RI BP9 OIONE AT U G el HFKE W& W94 (1 CO,
3 ARSI 0, 3 sferets @R (sir Wi (FA1 SRS ST 2
w37 AIF (o@2 17.4), GIRE@R 25— AL AT 56 [ SRR Fa79
SIREe!, YL S AF| (FF e 19 ST Al Qe (TN (Endothelium) ST
€3 12 T A[Gre AF ST #m1<f (Basement substance) | € 3@
TP @4 @ WEARTISEe T3 | GIRAIE SNR =9 RHIE SkEiees
O, IYLETIN #[91 FeTiCaT WIS CO, TN #/91 AYLET (e I 27 #{1c |
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©ife®! 17.1 Partial Pressures (in mm Hg) of Oxygen and Carbon dioxide at Different
Parts Involved in Diffusion in Comparison to those in Atmosphere
ek RIS g (9% (oS el
Q1 DK (Sfcege [REW)  (SRIee)
O2 159 104 40 95 40
Co, 0.3 40 45 40 45

b ay IO AR

- .,
/AT
'p'D,-]{H mmEIE

' COu =40 mml
KED& ﬂz

G I

SEOi
fr—
il

! }
Bl Ml ol et
(RTEREN cow #faifze z3) (SfsemRe o Af@iRs 2)
P, =40 mm Hg pr, =595 mm Hg

pCO, = 45 mm Hg I":'Q» B pCO, = 40 mm Hg

@z 17.3 (9&1 (0o AP O RS (@R (ol KR i< SIiee
i T i THRT sz Tk awele

17.4 (5% #Af992¢ (TRANSPORT OF GASES)

(O Z's 0, Wi CO, #AR<ZeR MY™ | (=S &4’ 97% O, (T&
eTfeese el (RBC) 5 &Nl #If<[ifee 21 | Sifefie 3% 0, (o&s el
A TG (plasma)® TQS SES A12® &1 | CO, T 20-25% (FReTS
oI =l ST 70% TZPIREAD Rbiee #Af=i2e 27 | 2R 7% CO, T4

N o~
ENISIVREIRECAS AR SE |
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17.4.1 S3ce 2if992e (TrRANSPORT OF

OXYGEN)

(OTH (AT Ffare 45 ZNafRe
25 @iy 361 969 (3112 J& IGF “wie |
SRS LTS @I (reversible manner)
farafies #ere FReaifers x wfEra i
oFe I« | «forhl fowrafim wiow sHifs
BB O, =9 = TR Al | fewafis
F9® CO, I ACAEH YO (NI4T

<RI Bi%ig F19Te &Y | SFRIcS CO, 9
L Bivl, TR G S SEas Sipel,
Tew] Wi TR G2 TGO A4l 1
AT | SRS E T e @
o[ & el *SI<HIT (percentage satuation) R2RICE O, SIFE B9 (F1¥
w3 B0 Ol BT SPFRea @12 (oIl ¥ | B S [RASeT
(oxygen dissociation) (1¢ (157 27 (6@ 17.5) | 92 (72 Ewaiiq 5191 0,3
Qe & delffs 391 FF @@ PCO,, H' bl Tefifacad Sz
CFqe SIfS SRHIFIT | LEFNET AL, T©

@ 17.4 ¢ 95! AR S GFIN FEF S
«oF o

WfESF PO,, F PCO,, FHFE H' olloe] S

=
(=]

THOIE T, 3 FIIHEIE SHEN AR 510

FIE AN 9F S AR JRFE |

x
!
™

SZICS FEIS PO, I 3 F3, PCO,,, H' 7ll5l
g TS| QANEATSIE (I AT

wigiewsifke ©ife wifeen 5j29s 919 (Fae

i
=]
|

GF FPRIE ToRE ARG 9% | 3@
B MY @ O, TeFIES fE 2l

b
ot
e

SRSER T2 R @Rl 7)o@ =i
g ]
T

/
e (ifers =7 o Ferre SR 2kew #i

Ricaifere 2311 2if® 100 &.fe1. SifFcemye core o 2 an s B0 o

e Feliie wwgre 2 5 f5.f6. sk SIfET WK 51 (mmHg)
e @S 4R A | 9 17.5 ¢ wifscew [aeee @@
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17.4.2 FIE-8l2-S32C {92+ (TRANSPORT OF CARBON DIOXIDE)

I COzﬁﬂ’ﬂﬁm PRI fZrafie (Carbamino haemoglobin) Z51cet (21
20-25%) <8 3 | {22l s19re €O, 9 @& PCO, I #197 &Y |
RIS {2 @GFS PO, Te GF AL PN TE | SS9 0T
@ PCO, T Wi PO, % 23, {23 2lf<es 151® wfgs CO, HLNer
23 | 5% 2/¢FIET RS FF 7T PCO, I W% PO, WK 20
SR fexzifes #[1 Co, Rriférs zx widie w1 »[1 [ CO, fewafme
=19l eTifalfRel RN Rifere (2 2iewide Jole SR Wl 23|

FRIS GRS FINT A4 TEBF (enzyme)(FAIRS T FAFS
ST AR A I TE<TS B F3 AR ACF | 9 BLEHHRCH
CO, ~f=e e (wers were fral Texd [ Aabe wE—

T GRS . FHT GTRIB0TE

O\

CO,+H,0 HCO, +H"

eI (FREIFS A (21 7S (catabolism) [iga a1ca CO,
3 ARl (@2 27 W 92 I PCO, I JMS W& | 98 CO, 19/ e
(9& (s (RBC SIS 2IEl) T O ($&© HCO, W% H' Teofs (S|
2IEFIET RN 8IS PCO, T W W6 3 (Zocs [zl Keiqroydl
22 AR FeT© CO, Wl 7M1 Teofe 23N | GBUCS el 21 IR f2pieed
Fkelg I CO, AL AT 27 wiw TS COo, 7 F[
frl 27 (B@z 17.4) 1 2fs 100 ffe. sfEnemRen (o @i 4 ffe. co,
2 SFGE FHAR [ |

17.5 97 fS@Fe (REGULATION OF RESPIRATION)

(M2F FENT]2S SIS] ST | %979 21 il YRR waened @ [
TSl TR | @3 PR FIRE ©FF 7R_1 AT T | W 29T Fege Iivws
(& SI2eeT® L] W%W (% (Respiratory rhythm centre) SI5R & {C*
@S ¢ole TTSqIe | WiFes 7b TS A H[ATI (pneumotaxic)
(FHZ WP (FHF I WIS (moderation) FF | G2 (FH< #19 (AfF@
TR A W AfFTT I9LE TN P 2T ARTEST O | =W
(FHF S5O F| AR A& (chemosensitive) CFACH! CO, 9liF H' I
4 LB @R | (=S CO, B H T+ Jared @2 ¢Fach! A
I R =W (TR RO (AT TR 2P-e 2AfEn! Fake 3|




Ht-ei oI (a1 R

TS O3 7Y Siel %9 2191 TS T | AL 519 (aortic arch) <
1 45 (aortic artery) © A3 AT (FIAEIERE CO, 9% H' T 9IIpo
SITONT (T ST ANTNE G AAF© TN (FHCH (219 FF @2
AR THATIe 7K 7191 oIS w1 S | 2P 2 EeT 0, T il
1S F90+7 |

17.6 §ATOZ© ﬁmﬂﬁ (D1SORDERS OF RESPIRATORY SYSTEM )

Q9N (Asthma) 2 3 (202 G4 W7Te FEARN @9 | 93 (i1 Z0eT THlige
@b b = % 2| LVEFIET WA ST AP @RI (AR
R G3E 23 |

«fFfestt (Emphysema) ¢ 3 @4 208F1€7 =34 (chronic) @191 1 €3 @lal
20 IR (@ T8 (2 A WG oAl W 5y g ofw | i’
(TR B G5 27 P |

FATES ¥ TFT (Ocepational Respiratory Disorders)s (FoGEIS
Toayiel, Rt {2129 (grinding), fiereel Soailal wnfre 2314 gfer 3% 27
(@ (23 2ot wgg )o@ i #If2fS ssiferta sl 27 | aefeite
A AR AR T3S DR (Fibosis) @9 3B 29 AIE O o1
2/ I T (2 TR #II0F | GG BCI1aI FRGIS PR 2SI A1 =01 (Musk)
To[=ICBT vl |
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324 Gie e
AR (Summary)

(@I 21 RAFR F© SRS 72 IR *[& T a9/t SeFal (o1g
FIRATIZ-SBNTT e IS | LTI (FRPTIRE SHEs sf[{7ge i ©fF 2[
CO, =es F1I9 A o for e Smersm 91 (7l AR | @8 SRS AE ST
90 IR 2EFIE ik TR F91 FEA2 AY A TIPS (5 G5l JTT©
XOg R |

ARG 22 R0 251 %5 2 (breathing) A &9 NS 2= IR
ZIEHIEH 279 T4 (inspiration) T < AFLeTIF A AIf23eet @fF W21 (expiration)
2 | %PE O SRR 28 SE0e REW (98 Sl AL e (@71 0, S
CO, 3 R, (oo 7|l @ 7f7 (olz (3NhE (s If[ifee @[l Saye
(O WIS TS Mer® O, Tk CO, I [T S (FITR 2P< 10 (FFS =<1 0, I
RIS

R S 2Pl G SIS oM oI Sapvent S [ iRy (P
7l 9% T AN S ST AP NSS4 HIoiT ORTONT FIACe T
27 | @2 fEIERe Gite 2 AT STe TR @9l Foie (Fae sifo swge)f
i 3 FARTHGR T 779 @ gika 71|

AL WS FE WSS O, Wi CO, I [ 27 iom aAfezies | «i isia
29 0,3 WK bi9f (PO,) W< CO, I SIFEHI# (PCO,) I €% 1 (o1%q TqT o]
T I P (@R €ATE ST | ST (T2 2F I3 FIIFCNE AFLTI
e SHCEAREN (TS S PSS (TS 7/« T O, I W2 FZR
T | 92 FIRFEE CO, T RofSTe e wigfie T 791 IR0 (2R 94 ARE
AT |

e 2w S 2 Zhice Al 231 | 21T RS PO, SifEs
AR @B (5T 2R 71979 RS 231 W<k SIS (FRCEIFS 118 PO, T T T
W< PCO, Sl H' 3 919 Sife<r, wfsrizarafde [eaifers ¢z 0, yfe =211 & 70%
CO, (&r® ABFEEG BF (HCO,) f2pite #faifzs 27| 23re s-F amzizige
TR BB TR I | 2 20-25% CO, fawaiRes i femaifke f2piest a2
| IS PCO, T i T A GZ051R RN 2= 5197 ol #esl Wik APLeite
PCO, T qI(3 B (08 711 72 (7 I 27|

*E IR (@Rl AfEEa (el Sere o W (WS 7id ARbifeTe 23 |
FET A ST AT A (T A (TETT PN AL | SR*[E 2
SRR AT TOR Al |
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Elﬁ{fﬂ?ﬂ%ﬁ (Exercises)

47 4el HIOR AReE! o7l | 3R Oles (52
el AT S%e FEFET (F (@RI AP TTow Brd F4 |
(AT VI SR ARLET SHS 2, WIATOZS S S 723, 1353 7
FT-TIB-SRNBTF 2RI Y2 2@ (2 =y 41|
ARNGETT PO, Wi POC, AL AT Woo 6 292
(a)  PO,3% POC, (@2
(b)  PO,@® POC, ¥
(c)  PO,@® POC, ¥
(d)  PO,3% POC, [z
6. INFe SRErS WG eleliett el |
7. W & [l Wi 23
8. e 7f9%® POCT 2ol 52
9. WNZ IS 2T 9117 TrIice W fm 5w zwe
10. #[o09 (alr [ effemng g 2
11. S [eare (=19 viceel fol | 239 oarre st a2 ofil [ omie
12. 239 T90E WD ? @3 FH0E © AT ]IS (BB T W (ST oL
1O [T <41 |
13. =iy fovat
(F) AFFS 2 STes (IRV) SN 7EFFe 257 e (ERV)
() = Q99 FO! S 2 Q99 Frol
(91) 27 4= ! W YI Y EHE Tl
14. (SRIST STes & 2 € 95! 7 M2 (SRS Siree (Siegifar) e w1 |

A
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