HUMAN ANATOMY & PHYSIOLOGY

UNIT 3
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RESPIRATORY SYSTEM

® Respirotion is simply defined 0s proes of exchange of quses
Dlw Dbody fssues and external environment .,

® (ells of our body continuously  Use  Oxygen for the metobolic
eackions 0 which enerqy Is releasec) $rom nulient moleculer €

ATP produces.
® Now during these metabolic reacions (02 also feleased that must

be exceted out from bady .
e The supply of O € excrelion of (02 ocwrs oOnly through Respimlion

£ the Aystem ot pelfﬂnm lespirahion s alled] Respimlnn, System .
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Stages OF Regpirakion

There are basically 3 stages of Respiration
® Breathing / Venhlation
@ TIntemol Respiration
® C(elvlar Respiration

BRea™iING | © Tt is simply defined s the exchange Of Gases Hw
environment £ lungs.

TnternAL Respiration | - T is simply clefinedl 5 exchange of qos
betueen lungs < blood

CewaR  Respeamion| @ Tt is simply defned a3 exchange of gasey
between blood € Dody tissves (cells)

'ﬁfpes of -Respirakion

There @ be {wo ypes of respiration
® Aerobic Respiration
® Anaerobic  Respiration

AeroBic  Respration | - @ Tt ocurs in the presence of oxygen.
o Tt o!wcuts feleases (0. € Waler
® This proess produces much More energy

| Anagrosic RESP!RATlorﬂ_ - ® Tt ocuis in the absence of Oxygen .
® Moy or moy noi produces (02
® Tt produces less energy .
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Orqans of Respiratory System
Respifalory - System - nsist of  following parts
® Nose and Nasal Couihf
e Phanynx
® larynx
® Trachen

® Bwonchi

® Bronchides
[ ]

&

Alvealt

Lu n%

® [Nose / NasaL Caviry |

e The fespiratory Pai’nma.-., bg_qfn& Jl?om nose

o (uity of nose Is known as Nasal Caui:{,

e Nasal @ity Is divided tnto right € left potions Dy the
Mosal ~ Septum.

o They conforn gmall hairz that act o8 a fiter for clust

e The antenor portion of nosa) chamber s known 03 Nasal
\lestibule .

Funcions .
® Alows ofs to enter Into your Dody.
o flters £ cleans I,
&
@

Pondes a Zence of  &mell
T olso ads 0% Q air Conditroner .
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@ PHARYNX

® Tt s the @mmon Fn!hwm/ for ResPira}cry Tt € Gastointeshnad
Trad .

® Tt oboot 12 am long.

® T is futher dividec into three parls :
© Nasopharynx

@ Oropharynx

€)) Lafynqopharynx

fundions -

® Tt helps in movement of food to esophagus .

® Pharynx amplifics the sound  produced by Lamynx,

® Lymphoid tissves -present in  phasynx od a8 a Aist line defence
0qaunst fuagn Pnthqqma. .

e Tt ks the Polhwm{ for air ,{Eod 2 h'qm'ol,

(3 | LARYNX

o Tt lies blw phamynx & frachea .

e [t s made up of 1C0Howir1q m:h'lqgey;

() Thyroid Co:hTaca(

(iy Cricgid G:uﬁla%c

U:) 'gﬂenﬁgﬁw‘ng 1%33\0*11'5 that makes Sure {ha{- {004 muat be
enter into  esophaqus  Instead of TTrachea .
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Fundtions of  Larynx

® Lanynx produces sound hence also knouwn 0s Sound Box,

® larynx don't play any lc in fspirafion but ads @ q
for o .

® Epiglotis prevents food fom entering into rachea,

@ | Tracrea

o Tt s 0 (ylindricol fube like slrudure which 3 12 am long andl
2-s am in diametes .

e ! beins of lower end of phanynx.

e T |s made up of 1-2 ¢ ahqped r'nmmp!&e ?ﬂhgs.

e [t Is made up of hyaline CmHJG-ﬂA.

Functions °
o It pouides Q clear pathway for ars to enter € exit lun
® Small hais Qe present in the inner wolls oF trachea that
(oches dust 2 ofher impurities from  Inhaled o

® | Bronow|

o The trachea ende Up by dividing into two bronchi / bronchus
Named Ngnt 2 left bronchy .

@ Tha’ forther passes (o 4he (DHESPﬂndlh‘q lun?s.

® The ngnt bronchws, 1s  Shotter € Wider than lef .

_Funchions,
e [} @nneds windppe  With |Un%
o Tt alows Qi to poss into lun%.
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© | BroNchioLES

® Bronchi ¢f lun%s forther divicdled into smaller  branches Fnown as
Brondhiolez. .

e Bronchioles don't  have (ortlagyc.
® They are lined bvf cuboidal qx‘lhehhm.\
funchons

e Bronchicles end vp 1o form olyedhi € hence P'Clld& a mgior
e Ml in pothuay of oir from bronchi fo alveol;

@ | Aweoy

® Alveoli are known a» fonchonal -unif  of lun?s € (onsis}
of smoll hollow area for quseous exchange

 They are lined by simplc Squamous epitheliom that  serves
for qoseous exchange

e There are OPPariama’relv 300 million oluedl Prmi in both
lungs .

o Tha,f ore nich In blood ,gqu[lf _

& Tha{ contain two types of lls

@ Pneumocytes

@ Alveclar  Mocfophages

Fundtong,

o Aeuveoli Is Site where exchanﬂx of Oxyqen € Qubon di oxd
ocurs during the proess of breu}hxirlc]ﬂ.J

o One the blood receives Oxygen it further tronsfer i ol
the @ls of our body.
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LUNGS

® Lun%s are the puinciple - orgon of Respiratton .

® The lunge are poir of Spongy  ais filled  cone Rhaped  organ
bbated on either side of chest

® ﬂ]e{ Qfe Presxent In qu‘r le- left lng € right luna,

@ Lunt}s are  (overed btf a dowble membmaine  known as Plevral
membwsanes '

e (utes Membrane. - faretal Pleurg

® Tnner Membrane . Visceral P!eum

® Betwen both 4he membmnes a flud (s present known a8
Plevrd  fluid .

o The lef lung Is slightly amaller than nght fung .

® Rignt lung hat three obes while lef lng hos only 2 [obes

» TRAHEA

Lo Lung

Bronowores
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Sufaes  OF I.LE’&_

The lngz can be divided into 4 parts .
* APEK + Narow Supenor Pofh'on
e Bose Broad Tnfenor portion,
® (bstal *©  Sufae aqainst 1ibs
® Surface - lodera) boundcuy of Mediastinum .

Lobes of Lqug_
Luntdz. of each side containa different no- of lobes,

Rigut Lung

LEFT LuNG

* Right lunq is subdivided into 3 lobes
@ Supelio.r Lobe
o Middle lobe

o Tnferiov lobe

1efi LUfH Is subdiviceel Mto 2 |obes

® Supenos quc
® Tnfenor lobe
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MEcHaMIsM OF REsPIRATION

Methanism of fespiration  inuol
@ Breoihfrlg mechanism
& Exdno.n%( of Goses

uet  fug Mooy Steps

Hedmm'sm OF Bfeﬂhlla_
® The Frbcess N whth air moves |
known o8 Brect’rhfrlq. R lunga ;

o Th . - ‘
2 In:P‘ mhé{t:]!h\gg Mechanism  Inuolvey  fwg Major provess
@ Pxpiralion

INspIRATION

o The proes of ntoke of intake of Olmosphenc Qir (s simply
known 0s Tnspiraion . |

o In this process Oir moven ffom tmasphere fo lungs,

 The proeess s also known ag Inholotion

e It is an odive poocess .

Musdes involved in  Inspimtion

Two types of muscles Mainly \nvalved n  Tnspirakion
® Diaphragm
® FExtemal - Inter - coostol  muscles,
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Iﬂsq‘t)l‘rahbn Mechanism

Contraction  of Diaphragm  Musdes

Enlargement OLF Thoraaie  Cowity

Decrease 1n pr:'ssure nside thoracic cawiky
Filling of Glizf Instol +he- lunca,g

rExPlRATIOM

o [he process In  which the air moves ‘me '|Un%€. o fhe
ofmosphere I known 08 Expirakion .

e T is olso known 08 Exholohon .

o is a pasive proess ( cloant fequive energy )

Expiration Mechanism
Reloxement ot LDﬁ]Phrgﬂm Muscleg,
Decreage \Jol:me of thoracic Cowity
Increase  In Pressure Insiole Fhoracic Ctlufhf
Exhala;crr of arr
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ExcnanGE OF Giases

® The qaseous echange oxurs In alueol’ of lungs .

® Tt depends upon pressure difference blw  blood < Hissues
® Extange of Gloes tokes plae n following manney :
@ Transport OF Oxygen

) Cellar  Respiration

ai) Tronsport oF  Carbon i Oxidl

Thoosport of 0y

When 0» 15 transfered from alveol fo blood fhen 1 12
(@med by Hoemoglobin < then it Is further Fmnsported
to @ls for cellvjor fespirdion .

_(ellvlar _Respimtion

Te O rewlved by e el i firter Ued o poocss
OF @lular respiolion in which @lis tes 2 40 brenkdown
Qo itto (02 £ enerqy should be  producd,

Trunsgt of _(0a

Now (0 12 0 wogle produt hene it is futher dransfere
from @lls to blood 2 4hen blood o IUnﬂg € then Hinalleq
exholed vk,
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LuNG VoLuMES

& Lun’q volumes are also known 0% l‘espimlow volumes,

® Tt refers to the wvolume of Qos In the lungs at a gleen dime .
® There are wanous types of lung volumes, :

® Tidal Volume

@ Ihspl‘mlory Reserue  Volume

® Expt‘folvr\, Reserve.  olume,

@ Residual \olume

Tidal Volume
® I is simply defined 0s amount OF air fnholed or exholed duning

nomol  Dreath.
® Tis volee \'s oabout s00 mI

]i‘sgim'fun! Reserve \olume,

Tt s the maxmum amount of afs jnhaled oy a dep
fnsp\‘rah“on pocess

® Tis Obout 2S00 - D000 m|.

Exgirdog Reserve Volume

o Tt is simply defined 0% maximum amount of air eExaled
Dy 0 deep expiakion process .

® Tts about 1000- [200 m|

Residual Volume.
o Tt is the amount of arr fhat remaing [nsick lungs

POT(?RH @(hO-‘O-hbﬂ . |200 - |soc ml
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LunG  Capacrry |
® lung @paies are denved ffom gummahon of different lum

)

volumeg, .
® They are also of different dypes :
(0 Totol lung Capaaty
an Vital Ccapacihy
(i) Expfrﬁfury cupacihf
() Residual Gl\cm
Q) Tnspiratory  Capoorty

Totol long_Copoeity e Tota) volume of ors 4hot person @n hold in ifs
|umas after a fored  inholation -
e Sum of oll volumes. M- €000 m| F -Usoom)

Vial Cﬂ{mﬂh -oTt is amount of arr thot g person  move in € Qut

e Sum of Hdol Uolume £ |hsPr‘ruton{ resefue Volume
crpiraionf lecerye V.

nspirolory Copacity - ® Amount of air 4hat on be inholed afir el

Vetome . expiraion.
® Sum of tdol volume € Inspifodory  feserve Votu.

Expimtoy _Copocity © & Tt s simply amount 0f Qi exhaled blf

Q  person.,
' @wglq ' " al w afir Q normal ey
_Residval ' o Amount of air remains @
E’JqJI‘!Uh'nn.
o sum of expiratory serve Volume € [asidval
Uolume
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URINARY SusTen |

® Excrelion Is the process bL’ which Unwanted substounces € metabolic

Wasts Qre eliminated from he .
® Although there ore vanbus gystems in our body thot are (nvolued

In the excrelion proess , but  Urinary  System hos major ~ excretony

(padly

,hene  1s known 08 mqor excrefory - System of

human bod.g
e Tt is also known as Renal quferﬂ.

Parts Of Urinary System

Uﬂncmf Stfs’cem mainly - Consist of :

e A Pcur
® (Jreterz

hdnexr,

& Urinony Rladder

e Urethera

KipnEey

» Ureter

> Unnary Bladder

» Uretherg
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KIDNEY

o They are present in a pair in our body . |

& kidneq& are two bean Shaped  0rgan looted on each side of
Vetebral lumn, ( T-12 - 13)

® Tt Is Reddish- brown in clour.

® Tt is gbovt 10-12 (m lﬁqg £ 51 m wde
® ts weight s about I%- R0 gmm .

Layers OF kidng,

kl‘dnexf Moinly ©@ntains 3 loyers
© Ovter (brtex
@ Inner Medullg

Peluis
® Renal Peluis

Medullary Ryramic)
Ureter

- NEPHRONS

® Nephrons are the major functional unit of h‘dneq‘
® Nephron Is manly onsist of two ports

@ Renad (orpuscle

@ Renal Tubule

RenaL Eapsuce  (ORPUSCLE

o Tt s present In the cortex of kdney . ﬂ

e The mayor fundion of renal Corpuscle is Flterakion of blood
o [t Cﬂn be furher subdivided tnto hwo porkon4

@ Glomerlus - Bunch of (pillanes .

@ Rowmon's (opsvle - Upper end of renal  fubule |
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RenaL Tugure

® It is o tube like Studure and +he  onhinvohon of Bownsan'
Qpsvle .

o Proximel < Renal fubule mainly consist of 3 parts

O Poximal  (onwoluted  Tubule  : Present in  (ortex

® Lloop Of Henle © Present in Medulla

® Distal  (onvoloted Tubule - Present in (brtex

e Loop of Henle @n be further subdiuvided into 2 parts ;
0 Descmdt'lg Limb
Q) Ascending ~ Limb
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Types OF Nephrons

Nephrons are of bositally fwo fypes :
O Coticl Nephrons ©  8S7. , shot Loop of Henle
@ Auxto - Medullary Nephrons < 1sr., long loop of Henl,

Puustoroay OfF URINE FormAaTION

e Unne formahon s a Blood 'le'ansm Funchon _
¢ Nomnally about [0 ml of blood enfers into the Kidney.

® kt‘dneq exceted the Unwonted substances fom e blood 68

Urne .
o Nomol VUrine ovlpet s - 45 Litre/ doy.

Formalion  OF Unine.

I+ malnly Involues 3 Sheps -
®© CGilomervlor  Filteration
@ Tubvlar  Reabsorbhion
® Tubvlar  Secretion

© GLoMerutAR  FILTERATION

Tl s a process bl’ which blosd IS
fitered  While passing through ~ glomerular
mpillaﬁes by fitteration membrane.

o Tt is fist step of Urine {ormahion |

e When blood passes through glomerviar
Copillaries the plasma s filtered In  bowman's
[apsul:.

e Al +he substone of plasma fillered in Qlomeniar s

exept plasma proteln. £ ﬁl“EfEd ‘ﬂln'd s Known ag, Gllomerul
pul PRx Pharma Education

;;;;;




Gllomervlar  Rilterahion Rate

® (lomerar FAiteration e C(GFR) s defined 08 ot quontity
of fllerate formed n all the Nephong Of both he kfdnelf
In the Qquen unit of time.

® Nomal GFR 12 |95 m| / minvke  Or

180 L | dwf
Affecting GiF
® Renal blood Plow
® Glomerlar pil Pressure

® (Dloidal Osmohic Pressure
® Hydmostohc presure i bowman's opsule.

@ Tusular  REABSORBTION

® As we Clearly caw thal abovt 180 L filepre fBrmed per
day but only 16 litre unne is excreted ot fom our
:;ho.f Meons abot 397- part of fllernte aqain feabsorbed in
lood .

o Tt < e Process by which waker € other nE'(esm;y Substances
are feobsorbed from  Renal Tobule to Blood |

® The reabsobed substances moves into Hhe interstitial fluid of
fenal medullo £ affer +hot fheq moved |nto ~ep tubular @pllaries

® Tubular Teobsowbtion (s @ sSelecive [(eobsowblion 0% Hhe
tbvlar  @ls  feabsorbs only fhase  substances that are
Necessary for our body .

® Fssentio] substances get reabsorbec] Wwhile Unwanted  Substances
excreted Out ffom body .
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Site_of Renbsprbhion

ProximaL  (Onvurarep Tuure| loop O HEme | Distar @- TuguLe
(lucose , Amino Acps Sodivm Sodivm

Sodivm | Potassiom Chlonda (alciom
Colcivm ,  Bicarbonates Ricarbonals
(Chlorides ,  Phosphates Wakexr

Urea,” Uric Acid

(Water

® ToeulAR SECRETION

o It is process in  which Subctance Qre ’(ransported from
Olood 10 fenal tubules .

® The ynwonted substonces that are ot Qet fillered  ffom

bood to Bowmon's (opsule In fist step are direly  fransponicef
o fenol fubula loter in this Process .

Substance Secreted In diffrent Seqment of fenol espsy fubul.

® Proxmol  (onvulated Tobule *  Potassium, Ammonia , H* jons,
® Loop of Henle » Ureg

® Distal  (onwlated Tubule ©  Potossium , H* tong,

o (oleing Dude - = = Possyp~  *
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URETERS
® They are paited fube like Shudvres

® They (ary Umhe fiom kidney o urinary  bladdes.
® The wall of uvteter is made up of 3 lcu{ers.

O Inner Mucovs,  Layer

@ Outer Fbrous Lﬂqer

® Middle MNoular meer

URINARY - BLADDER

e It is an inverted pear shaped Structure that ads 08 g llector
for -Unine .

T+ lles in the peluic - cawity.

® The lower pm‘m‘ of bladder (s known a8 Dose while Upper part
Is @lled Fundus.

Tt has three Opening two for ureter € one for urlhera.

Tt has U layers.

@ Ouvter Serous - Layer

® Muscvlor  Loyer

® Sub- Muoug Layer

® Mucouvs Lr:ufer

URET™RA

® Tt is a candl though which vnine passes flom  bladder fo  Ouisids.
o Tt Is diffeent I malex € females
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Functions OF  laoney

o It helps in the excrelion of waste products

® Tt maintains water- eledmlyte balance .

e Tt mantaing acid- bose bolance.

o It also hdps in the process of enythopoiesis by secreting
enythropoeitin € diso in -Ihrombopoersf‘s by  Secreting thrombopoeitin

o I} secretes Tenin prostaglanciin harmones .

® Tt also helps In requlakion of blood preswre

o It aso requlales blood- calcium level |
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Rote OF kioney In Acap Base  BALANCE

® Acd bose bolance is a pat of homeostasis proess that
deols with mointainance of pH

® Most of the reaciong [n our ocwrs ab a gpecific pH
£ change in this pH @n lead to mojor distorbanes.

® The nomal pH -ualve of blood (2 appox F42 € Sumiwl T
of pH in blood is belwen 68 -8:0 , now if the pH limit
(osses  this valve then it Moy lead to death , So it beomes
Uery important {0 maintain pH  balance OF our

® Now , there are Variovg Mechanism In our body to lIE',gulaiE.
¥is acid- base balane buwt the renal Mechanism IS 1{he
most effecive € finol prcess of  acid: bage bolance N
Wwhich kﬁ:inetrﬁs Plcuf mojor fole.

Renal Mechanism Of Acd bose bolance
Tt Mainly  Works by 2 mechanism ..
e Fxtreton of HY
® Reabsorbtion of bicbonate  jong

Excretion OF HY
Hos + HY - < W
i il Hu‘lr : .
HlOa l Excreted
!
(0o & Ha20
Rlood Renal Tubular (elt Llumen
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_STees

e This Skqa mal‘nltf Ocwrg  primol fubul ¢ .

® (0> Combinez With WO fo {form HaC03

® Now H:®s disociotes ‘Into H(0:- € H*

o H' Is sarted {n Llumen In exchang fo Na*

o Now thie H* IR excele] out fom bod.y through  Urine..

@ Reassorgnioy OF BicAREONATE  TBNS

l

-+ HE
4——— HC03™ +HF , HEERE
f |
H2Q03 Ha(03
f |
HO+ @a. «—f—— €02 +Ha0
Blood Cell | umen
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__Koie 0 Ras In kidney

® RAS slondg  for Renin Angjotensin System _

® Renin  Angicfensin system s a physologicel  harmone  System
inudlued 1n the requlation of artenol blood  pressure €
plasma  Sodivm  Onentrtion

® Renin |s a4 hamone  secreted by Avxtaglomervlar  Apparatus .

® Angioknsinggen 12 a plasma  protein released by [lvex

ANGIOTENSINOGEN | <-- - - - --
—

ANGIOTENSIN - I

j Angiatensin {mmm@

l ANGIOTENSIN, - I

| 1 l

Vasaconstrichion Increased  Sympathake Releoses  Aldosterane,
| Advity from ademal cortey
Blood Pressure v L !
TIncreased Blood Pressure Increased Nat 2 H20
Therenged Reabsothtion
|
Blood Uoluane 1
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Micnrumion

® Midintion 1s d proess by  which the  vrinary bladdes
empiies when It beomes Hilled .

® This inwolves {wo main Steps

@ FHrst the bladdes fils progressively Ukl the fension in
ks walls nses Obove a threshold  level .

@ Now in 4he seond step 0% bladder fs #lh‘qg Conh'nuomltf.
A neroux feflex Qenerates known % Midirutional  Refiex
that empties he Dbladdes or Odteost C(awse a desire of
urination

Michiuhonal  Refiex

Filling OF Unnary Bladdey
|
Stimulahion of Shreleh eceplors
!
Signal sends to bmin vig
Sensory nerves,
{
(ommand feceived by bladder
' Ula Mator Nerves, .
}
(ontrachen of  bladder mugdeg
£ felaxement of Urethra
}

l Fmptying of Bladder
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_DrsoroErs  OF Urmary  Sustem
There @n be vanéws disomers feloted o Uinary  System
® folyeystic kidney [Disease
° Un'nan{ Tract  Infechon
® Nephrah‘{, Syndrome.
® Urinary Tnntnence
® Kidney Stones

Polycystic  kidney Disense
® Enlasgement of kr‘dnedg becawse of presence OF many cyst

within  them .
® Polyqysc kidney dicease fs an Inhented disorder 1 Which
Clusters  OF yst  develops Over he h‘dney that  Cause  enlamgement
of h‘dna, 2 loe foncion over hme

Unnary Tract Infechion

o Utnary Tract infecions QUTT) q Qenerally  Cawsed bl, harm{o]
micoorganism In - Unnary - Tradk

® UT! are Generally More  common i females

® The .usvally ocur in bladder of Urethera | but more  Serious
Infechons  fnuolve  the  kidn

® Blodder Tnfedion leads to pain with yrination , blood th he
Urine £ [ncreased  Uige o urinole.

o A kidney infedion may cowse back pain nowsea | Vomitin
and Fa?v : % i i

® Baderia that lives In vaghnal or anal area mMay enter the
grethra € towel {0 bladder ¢ (an cwse an I;Lchbn.

o Tt an be of two types -

@ Upper UTI

@ lower UT!

Rx Pharma Education


Admin
Rectangle


Nephroic  Syndmme
T is a type of fenal failwe oxur dve to increased glomerviar
eability .
e Eg:lmh‘c qundHJmc s @ kidneq disordler that  Cawses Jour
bOdlf fo poss Yo much protein in your urine . |
® Tt genemlly ocwrz due to domage in blood vessels of kidney .

Urinary  Incontinence
Tt s a mmon £ embamssing .Pmbrem in  which Dbladder

(ontrol  get lost .
e Tt this the Urge of unnakon Qets o stong that  you

ant onto]  Without dfsdwar%z.

kidney Stones

° kidnexi Stones are Nard deposits of minera] € salt  that
forms  insidt  Your kidney .

& Tha’ @n be painfol when passing through  the urinary  Track
but uswally dont cause permanent domage.

® Tt an be owr dve to :

® Dinking foo lite woles

® Obesity

® Weignt loss &Jgenin

@ Toking food with foo Mo solt or sugar
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