HUMAN ANATOMY

& PHYSIOLOGY-II

UNIT 3 NOTES

RESPIRATORY SYSTEM

e ANATOMY OFRS
e MECHANISM OF RESPIRATION
e LUNG VOLUME g CAPACITY

URINARY SYSTEM

e ANATOMY OF URINARY TRACT

e KIDNEY3 NEPHRONS

e PHYSIOLOGY OF URINE FORMATION
e ROLE OF RAS g KIDNEY

CONNECTWITHUSON: '

})0 IMPERFECT PHARMACY APP

@IMPERFECTPHARMACY



RESPIRATORY SYSTEM

® Respirokion is simply defined 04 proes 0f exchange of Qoses
blw body tissves and external envitonment,

® Cells of our body  continuously use  Oxygen for the metabolic
factionss In which enerqy Is released from nulrient molecules €

ATP pmcluces.
* Now dur:‘nﬁal these melabolic  reactions (02 olso released thad musk

be exceted out {from body .
e The supply of O € excretion of (02 Octurs only through. Respimtion

€ the aystem thot pefFOt'MA fespirohon s clled R&;me}an{ System .
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Stages OF Respiration

There are basically 3 stages of Respiralion
0] Breaih:‘ng [ Vlenlakion
@ TIntemal Respimh}m
® Cellvlor Respiration

| BreaminG |: B is smply defined 03 fhe exchonge of Gloses Bl
envitonment £ lunta:a.

TuternAL Respration | - T8 is simply clefined 0 exchange of Qoo
between lungs < _bloed

Cewwiar  Respeamon| @ Tt s simply defined a8 Oxchange of gasos
between blood € Dody fissves (tells)

'ﬁf'pes of _Respiration

There @n be two ypes of respiration
© Aerobic Respiration
@ Anaerobic  Respiralion

AeroBic  Respramion | @@ Tt ocurs in the presence of Oxygen
e Tt olwm*e, [leases (0. € Waler
® Ths process P[OdU(e,g, much mMore energl{

ﬁuasﬁoﬂuc REsPRATION l -® Tt Ocure In the ebsence of Oxyqen
® May or may no} produces (s
® Tt produces Jess energy
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DEcﬂamsn OF REesPRATION

Mechanism of  respiration involuez  tuo ' '
® Breoihl'qg med'ranlfm e
® Enc'rnn%( Of  Gloges,

Mechamsm of Breathing
® The process in whith ﬂoir Moves | :
Tk;:nuxf 0%  Breathing . o e Tungg )
® [he Dbralhing mechanism [l | ‘
® Tisickon A |\
® Expirahbﬂ

m’SHRA‘HOH\

o The proes of fahoke of intake of almospherc Qiv s simply
known 0s Tnspirotion . |

e In #his process alc moves from atmasphere  fo 1Un%ﬂ>_

o The process s also known 04 Inhalation

e It is on adive poocess .

Muscles involved 1n Inspirakion
Two types of musces mainly invdlved in  Thspiotion

o Diophragm
o Extemal - Inter - (oostol muscles
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ExcnanGe OF Giases

® The qaseor echonge oars [ oluedli' of lungs .

® Tt depends upon re difference blw blood < hssues
® Exchanqe Of Olaws takes plae (n following mannes :
@ Transport oF Oxygen

() Clvlar  Respiration

@) Tronsport O  Carbon dli' Onide

of Qo
When O I transfered fiom alveol’ fo blood fhen it 12
@med by Hoemoglobin £ then it IS further. Aronsportec]
to @lls for cellvjar fespirafion .

_(elvlar _Respimtion

The (02 .. le@ived b'; the @l 18 firther Usd for process
of @lular spifalion In which lls es G {0 breakdown the
Qlucse foto (02 € enerqy - Ahould be  produced

Tnm\ of _(0a
Now (0; 12 0 wosle produt henee it is fudher dransfenef
from @lls fo Dlood 2 Ahen bloodl to lunge € then Afinalleq

exholed out
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Inspfmhbn Mechanism

Confraction of Diaphragm Musdles
Enlargement GLF Thoraaie Cowity
Decreose |n prissure inside thoracic cawity
Filling of Gl:‘a‘ Instole '(’hc‘ [uncé,g

| BXPIRATION

o The process in which the ar moves {rom -|un%g o he
ofmosphere  is  known 08 Expiration .

e Tt |s olco - known 0%  Bxholohon .

T is a passie pross ( doant requive energy )

E@iru}ion Mechanism

Relaxement -of Diaphragm Muscles,
: .

Decrease fn volume 0f thoraae cowily
b
Incease [n pressure Insiole thoracic cauity
4
Exhalahion of oy
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REGULATION OF ResPIRATION

® The requlation of fespiration refers 1o PW&I’UPDS!‘CGJ mechantsm
that @niols le € cepth of bren}hlhg fo maintah appeopniate
levels of oxygen (0 & @a Ih body

® The raaulailbn Is escential for etlsun'nﬁ efficient gas exchange
n lunge € Moinkuhing Acd- Bae balane in Bloodafream

® Theie are fwo types of regulakion of respimlion :

® Neurd Regulah'cn

@ Chemicol Regulalon

NEURAL REGULATION

® The neural requlaion of respiration efers {0 cntrl of brea}mhﬂ
by neurol arewls in brounstem .SPG:EJJIL! within - medulla oblongoty
e pong .

O'I'hes:mnmm] centres Coordinote <€ mﬂulafe the wnthm | e 2
deph of blmhins to ensure efficient qos exange £ mahkain
homeostasis 0f 02 , @ € pH levels in body.

® There are {buwng neurel c@ntres that  fegulates Tespiation :

@ Darsal  Respiratory Giroup  C DRG)

@ Veriol Respimtory  Gioup  CVRG)

® Pheumotaxic (entre

@ Apneustic (entre
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©_Dossal Respiratony Giroup

® Tt present in dorsa) porion OF Medulla Ouon‘goln.

* T anirols basic fespiratory mechanism

o Tt Pm‘maﬁh; ©ntrols  Ingpirahion

® F shimuates the diaphmgm € extemal inferosto] muddes |

@ Vel Resprmloﬂf Gimup
o}t is present i venfrol postion of Medulla {Jblonso:h.
® Dunng nomel fespirabion s inadtive

. o T ©ninls forefd respirahion .

@ Preumotaxic (entre

o Tt @t (s loaled dorsally fn upper pong .
o T @nik swith of point OF fngpihon.

@ H'w.t@b (rire
o Tt @nolz Dorsnl Respiratory Giroup .
o T detm}g switth off point of vespiralion
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Chemncar_(ontroL
® Chemicol requlahion of respirabon  fefers fo ntrol of  brecthing,
e € depth fn feponee o changes in  levels of gues <

chemicolg, fn  bloosteam . ‘ |
® These Changes primariy involes  oxygen (@), @rbon dlioxide (o)

€ Hydrogen ion CHY) @nentohions |, which are deteded bﬂ
specialized feeptors, throughout the bedy . |

e Tn this rldihm entre adivater € Qive signal to diaphragm
to stat Inspimbion.
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LUNGS

* Lﬂnqs are the puiniple - organ of fespiralion .

® The lunge are poir of spongy als filled cone ghaped  orgon
baled “on either side of chest

® They ore present in paiv fe. left lung 2 might lung.

. Lunrr, afe Covered by a dowlc membrone.  known o8 Plevral
Mmembsanes | '

® (utes Membane ' fametal Pleurg

® Thner Membrane . Visceral Pleurg

® Betwen both the membmnes a flud {s present kown 04
Plevrad  fluid .

o The left lung is slighty amaller fhan fight fong .

® Rignt lung has three Yobe& while -leff {uns hos only 2 lobess

AN=FA N
RiGmr - ta. ™

LUNG ' Bmﬂmaor.r.s
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Surfaees  OF Luncgs
The \Uﬂ%ﬂ, can be divided hto 4 PCU"'(

® Apex - Namow Supenos Porh'on

o Base : Broad Tnferor porhon,

® (betol *  Sufae aqainst tibs

® Suiface ©  laderal boundury of Mediashinum .

Lobes of lungs
Lun%s of each side contans diferent o of lobes |

|R’:GHT LunG :Rlﬁh% lunﬂ is subdividec! fto 3 lobes :
® Superior lobe
o [iddle Llobe
o Tnferioy lobe

Lert Lung | o 1efi Lu:g Is subcliviced mto 2 |obes
e Supenoy quc
® Tnfeor lobe
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Lung VoruMEs |

® lung volumes are olso known 0% fespirolory - volumes .

® T} wlers o the volume of ’_qoa in the lun%g af a Sl'l.len dime .
® Theie are variows types of lung volumes

® Tidal Volume. |

@ l_ﬂspi'l‘ﬁlﬂry Reserve Volume

® Expirafory  Reserve  Volume,

@ Residual \olume

Tidal Volume
T is &'mphf defined 03 amount -of air nheled oF exholed dlumrﬁ

nomal  Drealh,
® Tis volee Is about s00 mI

__Inspl’mmn! Reseve  Volume,

@ Tt (s the maxmum amount of ais  inhaled by a Cleep
inspirahon process .

® Tis (Obovt  2s00 - 3000 ml,

Expl'rcd‘nn; Reserve \olume

o Tt is simply defined 0% maxmum amount of aiy  exholed
by a deep expiokon process .

® Tts obout 1000- [200 m|

Residual Volume.
o Tt is the amount of arr thal remaing |nsick lungs aficy

foreful  exnalation . 1200 - 1so0 m)
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| Lung Capacry |
® lung @pacities. 0re denived flom summotion of clifferent lung

volumeg, .
* They are also of different Hypes :

(M Tot lung Capacity
an Vital Capacity

@) Expirafory copaci
(v R:ﬁliual ?fﬂpﬂ.ﬁ hf
W Ihstm.tvn{ Cannkf

Total hln£ CG\‘tmf’lt{ '-OTuraJ_ volume of ais thot person (@n held in ifs
lungs after @ Bred  Inhalation -
e Sum of ol volumes,. M- goo m| F-Usooml

Vial @pacty e Tt is amount of aiw thot a pemon move in € out.

® Sum of Hdol Volume £ Inspirafory Its%;urfolumcfu
lecerue V.

Tnspirobory :Gopacity - ® Amount of ofF thal con be inholed afir Hicld
Vetome. . expiration ,
® Sum of Hidol volume € inspiralory reserue vetum ,

Expimtory Copocity = @ Tt (s simply amount 0f afy  exhaled by

a. person.

' ' | ey
Residuo] (Bpacity : @ Amount of air rematre aflr @ norme
@q)imh'nn.

o sym of expiratory (eerve yolome € rasidual

Jolume
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URINARY SysTEM

® Excelion Is the proess by which unwanted substnces <€ melabolic
Wastes are eliminaled from the ;
® f’\l{hﬂlggh there are vanoua Alstems in our badl;i thal afe (nuolvec)
In the excrelion process , but Urinary ~ System hos major exr:refonf
aly . henee t 15 known as mojor excretory System of
human bad.m, !
® Tt s also known as Renal System .

Parts OF Uninary _System
Uninary ~ System mainly  consist of :
e A pair of Kkd
® (Jreters "335
® Urinary  Bladder
® (rethera

KionEy

Ureter

Unnary Bladder

— Urethem
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KIDNEY

® They are present in a pair in our body .

® kidneys are two beon shoped organ lowted on each side of
Vetebrl  @lumn, (T-12 - (3) .

® 1t is Reddish- brown in colour.

® It Is about 10-12 (m long 2 S m wide

® s weght is oboot 1o 10 gram .

Lavers OF kidney Copsule

k!dnesf Mainly  @ntans 3 layers Grtex
© Ovter (drtex echiiy
® Inner Medullg Peluis
® Renal Pelus

Meclullary Fyramic)
Urefer

NEPHRONS
e —p

® Nephrons are the major functioncl unit of kl‘dne:,/.
® Nephron Is marhly @nsist of fwo parts

@ Renal  (rpuscle

® Renal Tubule

REnAL Eapsure  (ORpUSCLE

o Tt Is present In the Cortex of kidney .

o The major fundion of rnal copuscle fs Filteration of blood,
® :H' an be ‘ﬂlrjthef subdivided (nto f!.UCI Pgr}{gn&

@ Glomerulus * Bunch OF @pillanes |

@ Rowmon's (opsvle * Upper end of renal fubule .
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RenaL TusuLe

® It is a fube like studure and the  continuckon of Bownwan’s
Qpsule .

® Prximal € Renal fubule mainly ~ onsist of 3 patts .

O Poximal  @nvoluted  Tobule - Present In (ortex

@ loop OF Henle - Present in Medulla

® Distal  Convoluted  Tubule * Present in (ortex

® Lﬂop of Henle @n be further subdividled fnto 2 parts .
() Deseending Limb
un Asm‘dt'ncd Limb

Bowman's (@psule

I . Distal Dy vkethe]

Tubule,
| Gledting Duct
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Types OF Nephrong

Nephrons are of bositally fwo fypes :
O Coticd MNephrons *©  8S7. , short lLoop of Henle
@ Auxta - Medullary Nepnrons © ts%. , long loop of Henl,

Puusioroey OF URINE FormaTioN

® Urine fomalon s a Blood 'Cleararrg function _

e Nomally about oo ml of blood enfers info the Fidney .

L kl‘dneq excreted the Unwanted substances {fom fh  blood 6
Urne .

o Nomal Uine oulpet is - 15 Lire/ day.

Fomotion  OF Unine.

Tt Malnly Involyes 3 -Sfeps .
@ CGilomerlar  Filteration
@ Tubvler  Reabsorblion
® Tubular  Secretion

©_GioMerutaR  FiLTERATION
T 5 a proess by which blood s
fittered  while passing through qlomervlar
pillasies by  filteration  membrane
o Tt js first step of Urine {ormahon .
e (When blood passes Jrhrogqh ,giornerufur
(apillwfes the P!asmu Is filkered in  bowman's
(mpsule.
o Al the substance of plasma fillered jo Qlomeptar  fiteration
exept Plusma {)rofefn. £ flhered fluicl Is known ag Glomerular RAtterafe.
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[ Glomervlar  Riterahion  Rate
® (Glomerdar Fiteration mre CGFR) fs defined 0% Hotal quathi
of fiterate formed in all the Nephrons of both the kl'dﬂetf
In the quen unit of fime.

® Nomal GFR & [2s m)/ minvke Or
180 L| dm{

Facors Hfﬁtﬁnﬂ GFR
® Renal blood flow
® Glomervlar apillary Fressure
® (blloidal Osmohic Fressure
¢ Hydostohc presure In bowman's  Qopsule,

@ Tusurar REABSORBTION

® As we dewrly saw thot obout 180 L fileate formed per
doy but only 18 lilre unine is excreted ovt flom our
:;nu} meons -about Qar. part of filterate aqoin  feabsorbed  in
\ood |

® Tt is the process by which woler € ofher netessary - Substances
are fesbsorbed from Rensl Tubule f0 Blood .

® The reabsotbed substances moves Into Hhe inlerstitia) fluid of
fenal medullo R affer thot they \moved into p tubtlar cpllaries

® Tupular Teabsosbhion fs @ Selecive [feobsowblion 0% the .
tbvlar s reabsorbs only those  substances that are
Necessary for our b:ldl{.

® Fssentio] sUbsfances Qet Meabsorbec) While Unwanted Substances
excreted 0 ffom boalf

VIDEOS : () IMPERFECT PHARMACY



Site_ of Renbgorbhion

ProximaL  (Onvoratep Tosuie | loop Of Hemie | Distar @- TuuLe ]
Glvcose , Amino Acips Sodivm Sodium

Sodivm |, Potassium Chlonicle (dleium

Colcivm ,  Bicarbonates Bicarbnols
(hlorides ,  Phosphales Wokar

Urea,” Unc Acid

Water

@ TueutAR SECRETON

o Itis Pmcesg in  which Substance - Qre ’(I'&n.f.;porred fiom
Dlood {0 rfenal fubules .

® The unwonted substonces that are not qet fillerecdl  ffom
bood {0 Bowman's. Capsvie In fist skep are directty  transponce
Yo renal ubula loker i this - process .

Substance Secreted in different seqment of fenol epey fubulc
® Proximal  (onvulated Tubule *  Porassiom , Ammonia ; HY jons,
® Loop OF Henle > Urea ‘
® Distal  (onwlated  Tubule - Potossivm , H* 1o,

]

o (ollecing Dude . ~ m Possivm™ .
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Functons OF  kioney

o It helps In 4he excreton of waste products

® It maintaing water- eledolyte  balonce

o It maintang  acid- bose bolance

® I also heps in the proess of enphropoesis by secreting
aytropoeitin € also in hombopoeisis by secrefing Hrombopoeitin.

® It secretes renin, prostaglandin  harmones .

® I also helps in requiaion of blood re

e I also Reﬂﬁolﬁs -b,lqcod- calciom  level .
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Ro,e OF kioney In Acp Base BaLAnce

® Acid base bolance is o pat of homeostosis proess that
dedls with maintainance ofF pH

® Most of the reactiong in our ocvrs ab a specific pH
£ d‘ﬂncac in this pH cn lead to  mojor distorbances.

® The normal PH -vale of blod (& approx F-42 € Suwival T
of PH in blood s belween 68 -80 , now If the PR limit
(osses this volve then it may lead fo death , so it becomes

imporfont {0 mainlain pH  balone of our

® Now , there are varioug Mechanism [n our body fo equote
this acd- base balance but the renal mechanism is +he
Most effcive € finol press of acid- base balance
Lhich ks?clnel'-.s plwf major fole.

Renal Mechanism OF Acd bumse balance
T mm‘nlli Works by 2 mechanism ..
e Excretion oF HY
® Renbsorbtion of bicarbonade jons

Excaetton OF H*
Hws + HY - < Hr
1 . Ha‘"zr : ;
Hol0g l Excreted)
1 :
Qe t W0
Rlood Renal Tubular (elt Lomen
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STeEPS

e This Step maj'nllf ocurs,  proximol fubule .

® (0> combinex With 1o o form Haos

® Now Hi®s disocites 'Into H(0s- @ H*

o H' I sareled n Lumen In exchange fo Nav

e Now this H' [2 excele| out ffom body through  Urine.,

@ _Reassorsnon OF Bicareonate  Tons

“—t—— HC0:™ +HE . e
! |
H2003 Ha(03
f }
HO+ @a. —1—— (0 +Hap
Blood Cell Lumen
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Roe .0 Ras In kidney
T

® RAS slonds for Renin Angjotersin  System

® Renin Anq idtensin aystem s Q Pndzhlq_ql‘cal harmone  System
inuolved tn the requlation of artenol  blood pressore €
plasma  sodium  onentradion

® Renin s a4 hamone . Secreted by Avuktaglomeplar  Apparatus .

® Angioknsingen (2 @ plasma  profein releosed by liver

ANGIIOTENSINOGEN | +-- - — - - -
f—

ANGioTENsIN = T

[ QAN ey B8

ANGIOTENSIN, - IT

1 ! 1

Vasaconslriction Increase]  Sympathaty Releases  Atdasterane
| Adivity . from ademal cortey
Blood Pressure . ' !
Tncreased Blood Pressure Incrensed] Mat 2 a0
Tncrenged Reabsotbtion
l
Blood Uolyme 1
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