ANATOMY;& PHYSIOLOGY I

IMPORTANT QUESTIONS




QUESTION - 1

1 WRITE IN DETAIL ABOUT MECAHNISM INVOLVED IN
REGULATION OF RESPIRATION
DIFFERENTIATE BETWEEN EXTERNAL AND INTERNAL
RESPIRATION



RESPIRATORY SYSTEM

® Respiraion is simply defined 04 proess of exchange of  qoses
blw body tssuen and external envitonment,

® Cells of our body continuously  Use  OKygen for the metobolic
feactions  In which enerqy s feleased from nultient molecules €

ATP Produoes.
® Now dun‘nﬂ these metabolic  reacions  (O2 olso released that musk

be exceted out from bady.
® The supply of Ox € excreion of (02 ocwrs only fhroygh Respimtion

€ the Aystem that perRerx fegpiration fs  clled ResPiru}ory System .
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S’roges Of Respirah'on

There are basically 3 stages of Respiration
0 Breathing / Venkilation
@ Intemal Respimh‘cn
® Cellulor Respiration

BREA™ING | 0 Tt is smply defined 03 the exchange Of Gases Hlu
enuitonment < lungg .

Tnternal Respration | - T is Simply dlefined 03 exchange of qasey
between lungs < blooad

CeuuiaR Respramon| @ Tt fs simply defined a3 Oxchange of gasey
between blood <€ Dody tissues (tcellz)

Types of -Respiration

Th’ére @ be two Hypes of respiration -
O Aerobic Respirodion
@ Anaerobic  Respiration

AEroBic  ResmraTion | @ Tt ocure in the presence of oxygen.
o Tt alu)mj;s Rleases (0. € Waler
® Ths process produce& much More energy .

ﬁNAERo&c REsmRATION \ - Tt ocurs In the obsence of OXyQen |
| ® Moy or May nof produes (s
® Tt produces ess energy




MEcHANISM OF RESPIRATION

Mechanism of reg iralon fnvolueg  tug ‘ :
® Btea!hl‘rg medmm;fm Sk
® ERChon%( 0f  Gloses,

Mechamsm of Breothing
® The chess in wheh Hax‘r Mmoueg |n
€ out e :
1lfprzomn 0% Breodhl‘nﬂ. o lun% "
® lhe brathing mechanism oy may
@ Inspimhbn & e A
@ Expirahbn

PZSOcess !

| TNspiraTION

o [he plocess of dakake of intake of G}MOSthﬂc Qs (s SfMPH
known os Tnspirobion .

o In this process alfr moues {om atmasphere fo lungs, .

o The process is also known og Inholotion

e It Is an adive poess .

Musdes inuolved 1n  Inspiration
Two types of mugcles malnly Involved -n Tnspirotion_

¢ D|'aphmgm
o Fxtemal - Inter - coostol  muscles




ExcaNGE OF Giases

® The Qaseous exchonge oawrg [0 aluveol’ of lungs .

® Tt depends upon re difftrence blw blood <€ hissues
® Exchange of Gaws tokes plae (n following mannes :
™ Transport OF Oxygen

(0 (@llvlor  Respiration

i) Transport of  Corbon i Oxiel

of (o
When O 1S ransferred from alveol fo blood fhen 1t 12
@med by Hoemoglobin < then It Is further  transported
t0 @lls for cellyor fespirlion .

_(ellvlar Kespimton

The O .. leived bV e @l & firdher Usd for protess
of @lular fespimbion In which @lls wes G2t breakdown Fh
Quse o (0> € enerqy  Ahould be  produced .

'ﬁonsgﬂof (0

Now (0 12 0 wosle produd henee it is -furher drancfere
fiom lls to Dlod 2 then bloodl fo lunge € hen inalleq
exholed out |




Instruh‘on Mechanism

Contraction  of Diaphragm  Musdes
En\mgemmf OLF Thoracie _Cowrty
Decreose |n pr:'sure inside _thoracic Cwll'h;
Filling of alhf Insicl ‘lh; \uncyg

[ExPlRMlON
o |he process In Which the air moves -From -lvn% o th
ofmosphere  is  known 08  Fxpiration .
e Tt is also - known 0% Exholakion .

Tt is a pussive proess ( doesn't requive energy )

_Expitation Mechanism

Reloxement -of Diaphragm  Muscleg,

!
Decrease _in_Nolume of thoraat cowity
L ,
Inoease In pressure [nsiolt ‘h\Oracn‘c ity
i ]

Exhalakion of air




REGULATION OF REespIRATION

® The requlation of fespiralion fefers 1o phygiologicol mechanism

that @ntols e 2 cepth of breal'hl'ng to maintash  qppeopniate
levels of Oxygen (C) & @ th body.

® The regulaion s escenhial for ensuring efficient ges exchange
n lun?& € m‘nlunhmg Add- Baw balance in Bloodafream .

® Thete are two types of “regulation of fespiration :

® Neurl Regulation

@ Chemicl Regulahion

NEeurAL ReGuLAnON
® The neural reguloh‘on of respirahion feters fo ontl of breafhlha
b\, neurol crwts 1N Droungtem speu'al!y within  Medulla oblmga}q

€ Pong,.
® These neural centres (oordinote <€ &80@2 the nthm | e <

d of breathing to ensure efficient ex £ mahtedn
h;fnheostas‘s of og (@ € A lerels ;%0& bodydmae
® There are %llow‘ng neurol centres that fequlates 'O'eSPiraHon ;
@ Dorsal  Respiratory Giroup C DRG:)
@ Ventol Respiratory  Giroup - CVRGY)
® Pheumotaxic (ntre
@ Apneustic (entre




® _Dorsal Dm}oru Grroup

® Tt precent in doml pod\on of Medulla Obtonga}a

Tt onhols basic fepirtony mechanism
o Tt primodly @nrols ingpiahon
® Tt shtimuotes the diaphragm <€ extemol Interaostal musdes |

@ Ventral Respmtoru Giroup

ot s Pr@en% i uenhol Pouhon of Medulla Oblonsoh
® Dunng Nomol (espmhon ik fnadive
. o T ©niols foreefid  respiration .

® Preumotaxic (entre

o Tt ent is loaled dorsally in upper pong .
Tt oo swich of point of fngpircthion.

@ APneu%Hc Crlre
o Tt onrola Dorsal Respiruh)rq Giroup .
o T delmy, switch off Poin! of vespiration .




CHemicar(OnTROL
® Chemial requlotion of repirohon  fefers fo onfrol of - brecthing,
fe € depth fn fesponge 10 changes i levels of goses &

chemicale, in  bloosteam .
® Thece (han Pﬂmo;ﬂy [nvolves  Oxygen (@), abon dioxide (€02)

€ Hydrogen fon (HY) @nentofiong | Which are deteded b{j
specialized feeptors, thioughoot th body .

o Th tis ryhm nire adivatex € give signal fo  diaphragm
to stat Inspimbion.




QUESTION -2

1 WRITE STRUCTURE AND FUNCTION OF LUNGS
EXPLAIN DIFFERENT TYPES OF LUNG CAPACITY AND
LUNG VOLUMES



LUNGS

® Lungs are the poinciple ofqon Of  fespiralion.

® The lunge are poir of spongy als filled  cone ahaped  orqan
lomted “on either side of chest

® They are preent In paiy je. lef lung 2 nght lung.

. Lur?{?s .areP Covered bypoJ a  double merﬁgbszsanefq'|<nown8 a8 Plevrol
Mmembwanes .

® (utes Membrane ' fasetal Plevrg

e Thner Membrane . Visceral Pleurg

® Batween both dhe membmnes a flud s present kown 0%
Pleurad  fuid .

o The lefi ldrlg Is sh"qhﬂt/ Amaller _1lhcm_ nght l(m :

® Rignt lung har three lobez While left -luna hog only 2 lobes

» TRAHEA
N ‘ v
BroNoI ) IQ: ‘ LeR lung
RiGmT _ = 8
LUNG ONCHIOLES



Surfaces  OF Lungg,

The lun%g con b‘é divded into 4 Park
® Apex : Namow Supenos Porh‘on
o Base ' PRroad TInfenor Porhbn.
o (bstal ©  Sufae aqounst ribs
® Sufface - loferal  boundary of Mediastinum .

Lobes of Lun%g'
Lun%& of each side ntune diferent no of lobex

Rigut _LUNG | : Right lung s swbdividec Into 3 lobes
® Superior Lobe
o Middle labe
o Tnferor lobe

Lert_lung | @ 1eft lung is subdivicld into 2 lobe
° Supen'o’b’ quc
® Tnfenor lobe




Lung VoLuMES

® lung volumes are also known ag lespirojory - volumes, .

® Tt rfers to the volume of Qos in the lungs af a gleen dime .
® There are vanous fypes of lung valumes :

® Tidal Volume

@ ]}\sp\'mtory Reserve  \lolume

® Expirafory  Reserve  Volume,

@ Residval \olume.

Tidal Volume
® I is simply defined o8 amount oF air Inholed or exholed duning

nomol  Dreath.
® Tis volee 's about 500 ml

Inspiratory Reserve  Volume,

oTh is dhe maximum amount of afs inhaled by a dep
nspitadion process .

® Tis (Obovt 2500 - 3000 m|.

E@‘rm‘our[ Reserve  Volume

o Tt is simply defined 0% maximum amount of aiy exnoled
by o deep expitation process .

® Tis about 1000- [200 m|

_Residvol Volume
o Tt is the amount of air that Femaing |nsicte lung& afley

Q)f(@ﬁﬂ exnalodton , 1200 - |S00 m|




| Lwna Capacrry |
® lung @pacitiea Qre derved fom gummoalion of dlifferent  lung

R

volumeg, -
® They are also of different types :

(0 Total lunq Capaaly
an Vital Capacity

@) EXP!‘TOJLOF\/ copacih/
() Residual G)poak’
Q) Tnspitatory Ch(mkf

Total Lung Capacl'h! »oTota] volume of ofs thot person @n hold in ils
\Un%& ofter a fored  Inholation -
e Sum of oll volumes. M- 6000 m| F - usoom)

Vito) (apacty Tt is amount of oy thot a person move in € out .

® Sum of Hdol Volume £ lhsPl‘raTory feserue  yolume
Expiratory reserve V-

Tnspirobory -Copacity - ® Amount of orv that an be inholec affr ticlal
Vetome . expirotion .
® Sum of Hidol volume € inspimalory reserue velum.

_Expiodory _Copoeity © ® Tt s simply amount of af  exhaled bY
P

Q person.

o Amount of alr remaine aflr  normal ol
expt‘mh‘on.

o Sum of expiotory fesere volome € fasidva]
Uolume .

Residwal (apaaty.




QUESTION -3 & 4

3 WRITE STRUCTURE AND FUNCTION OF KIDNEYS WITH WELL
LABELLED DIAGRAM

4 EXPLAIN DIFFERENT TYPES AND PARTS OF NEPHRONS
DISCUS PHYSIOLOGY OF URINE FORMATION



URINARY SYsTEM

® Excaelion Is the proess by which unwanted substancea <€ metabolic
Wastes are eliminated from he bodxl |

® Although there are vanous Aystems in our bod(/ thal afe Inuolued)
In the excretion process , but Urinary System hos major excrefonf
Copadty . hene i fs known a8 mojor excrelory System of

human bochf,
® Tt s also known as Renal System.

Parts Of Uninary _System
Un'nan{ System mm‘nly consist of
e A pair of kd
® (reterg MAA
® Urinary  Bladder
® (rethera

KIDNEY

Ureter

Unnary Bladder

— Uretheqg



K1DNEY

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

® kidneys re two beon shaped Orgon lowted on exch side of
Vetebrol @lumn, ( T-12 - 13)

® Tt is Reddish- brown In clour.

® It is about 10-12 m long # S-% m wde

® lig wel‘qhk Is about 20~ 130 gram

(apsule
(ontex

Layers Of kidneuf
kl'dneL, Mainly  @ntarns 3 loyers

® Outer (ortex Medullgy
® Inner Medullg Peluis
® Renal Peluis Medullary Ryram o]

Ureter

~ NEPHRGNS _

o Nephrons are the major fonctiona)  unit of h‘dnaf,
® Nephron I mainly @nsist of two parts

@ Renad (rpuscle

@ Renal  Tubule

RenAL Eapswie  (ORPUSCLE

o I} s present In the crtex of kl‘dne\,.
o The major fundion of renal Corpuscle s flteration of blood|

o Tt (an be furher subdivided tnto fwo portion&,

@ Glomerulus - Bunch of @pillanes
@ Rowmon's (opsvle * Upper end of renal fubule .




RenaL TusuLe

® It is a {ube like studure and 4he Continuakon of Bowman's
Qpsvle .

® Prxmal € Renal fubule mainly consist of 3 parts

O Poximol  @nwoluted  Tubule  *  Present in (ortex

® Loop OF Henle © Present in Medulla

® Distal  (onvoloted Tobule ~ *  Precent in (ortex

o Loop of Henle cn be further subdlivided fnto 2 parts .
Q) Descendu‘rg Limb
Q) /’\scendl‘ng Limb

Bowman's (dpsvle

Distal  @nu vl

Proximal -+

“(bovvlaked obile
Tubot i
e Collecing. Dock




Types OF Nephrons

Nephrons are of basitally fwo fypes :
O Cotical Nephrons  © 8S7. , short loop of Henle
@ Avdo- - Medullary Nephons  Is7., long Logp of  Henle,

Puusiorosy OF URNE FormAaTION

® Unne fomaton (s a Blood fCleanstrlg functron _
® Nomally about oo ml of blood enfers into fhe Kdney .
® k\‘dne\, exaeted the. Unwanted substances ffom 4 blood 6g

Unne .
® Nomo) Utine output is - +s Lire/ doy.

Fomation OF Unine

T+ mainly Involues 3 Steps -
© Gilomervlar  Filteration
@ Tubvler  Reabsorbtion
® Tobvlar  Secretion

O_GiLoMERULAR  FiLTERATION

® T s a proes by which blood Is
fittered  while  possing hugh qglomerviar
(opillotes by fitteration  membrane

o Tt js first step of Urine formatron |

o When blood pusses through glomerviar
(opillories the plasma s fllfered in  bowman's
capsutc.

o All the substance of plasma filtered o _Qlomeplar  filteradion
exept plosma proteln. £ flhered fluiel s known as. Glomerulor Atterote.




anomem!ar Rlterahon  Rate

® (lomerlar Fiteration e C(GFR) |s defined 0% fotol quantity
of fkerate formed in all the nephrong of both the l<|‘dne7
In the quen unit of ime,
® Nomal GFR 18 [98 m| / minvke OF
180 L | dm,

Factors Aﬂ”edl‘n’q‘ GiFR
® Renal blood Hiow
® (Gilomervlar Capl‘llan/ Pressure
® (0loidal Osmohic Pressure
® Hydrostoht pressufe in bowman's  Qapsule.

@ TusulAR  REABSORBTION

® As we Cearly <aw that obout 180 L fillermke formed per
doy but only 1§ lite uvrine is excreled out fom our bo
ol meons about Qar. put of fllenfe qgain feabsobed in
blood .

o Tt (s e process bq which waker € other eessary Substances
afe Teobsorbed from Remol Tubule t0 Blood |

® The reabsotbed substances moves Into e interstitia) fluid of
fenal  Medulla & atter thot they moved into ~p tubslar @pilaries

® Tubular Teabsosblion (S 4 selecve [eobsosbhion 0% 4he
tubvlar  @lls  reabsorbs only those  substances thot are
Necessary for our body .

® [Fssentio] SUbsfonces Qet reabsorbec] While Unwanted  Substances
excreled 0V {om body .




Site_of  Renbsprbtion

ProximaL (Onvuratep Tusuie| loop OF Hemte | Distar @- TuuLe
(lucose , Amino Acips Sodivm Sodivm

Sodivm | Potassiom Chloncu (Bleivm
Colcivm ,  Bicarbonates Ricarbomals
(hlorides ,  Phosphates Waler

Urea,” Uric Acid

Watey

@ TueulAR  SECRETION

o T is proess in which Substonce Ofe tronsported  fiom
Dood {0 Tenal tubules . |

® The ynwanted substances that are ok qet fillered  om

blood {0 Bowman's (opsule In fist step are dlrecﬂy fransporiect
to tenol tbula lofer in his procss .

Substance secreted in diffrent Segment of feno| @apsy fubulk.
® Proxmal (onuulated Tubule. Porassiom,  Ammonia , H* jons,
® Loop 0f Henle > Urea

® Distol  (onwlated Tobwle  °  Potossium , B* fong,
o (ollcing Dude - m Pofossivm” .h,




Funcions OF kaoney

o It telps in the excretion of woste products

® Tt maintainy  water- eledrolyte  bolance .

o I maintang  acid- bose balance

® It also heps in he proess of enythmopoiesis by  secreting
enthropoeitin € dlso in -I’nmmbopoersis by Secreting Thrombopoeitin.

® It secretes renin, prostaglandin - harmenes .

® It also helps in requiaon of blood pressure

oIt dso requiates ‘blood- calcium levef




QUESTION -3

5 EXPLAIN ROLE OF KIDNEY IN ACID BASE BALANCE



RoLe OF kioney In Acip BaAse BALANCE

® Acd base balance is a part of homeostosis process  that
dedls wih  maintainance ofF pH

® Most of +he reaciong in our oz af a specific pH
€ . In tis pH can lead to  major distorbancs.

® The nomal PH -valve of blad 8 approx 42 € Sumival T
of pH in blood Is belween €8 -8-0 , now If the pH  limit
(ocses  this valve hen may lead to deoth , So it becomes
Very important to mainlain pH  balane of our

® Now , there are variovg Mechanism In  our body o mquiote
ths acid- base balance but the rnal mechanism is +he
Most effckive € final poess of acid- bose balonce n
Wwhich Hdnevs Ploy  mojor role.

Renal Medhanism Of Acid buse bolonce
It Mainly  Works by 2 mehanism ..
e Excietion of H*
® Reabsorbtion of bicrbonate fons

Excreton OF Ht
Hos + HY - - Rt
) b . MQ'ZE ) ‘
. Ho0q l Excreted
f
Coa. t W0

Rlood Renal Tubular (el lumen



STePs

e This S¥q> malhll{ 0curR  proximo fubul e .

® (0 combines With W0 10 form Ha03

® Now H:®3 dissociotes ‘Into H(0z- 2 Ht

o H' I sareled |n Lumen In exchangc fo Na*

o Now thix H' I3 excrele] out ffom body  Hhrough- Urin.

@ _Reassorgnon OF BicarsonATE  TONS

"+ HF
«—F—— H(03~ +HF . SoE=:
! |
H2(03 Ha(03
| |
WOt o « £02 +Hap

Blood Cell Lumen



QUESTION -5

5 EXPLAIN RAAS PATHWAY / RAS SYSTEM



Roe . O RAs In kidney

® RAS slands for Repin Angjotensin  System _

® Renn Anq ictensin - system s q Phtéz‘olqgi‘caJ harmone  &ystem
inuolued tn the fequlation of  artenol  blood pressre €
plasma  Sodivm  Conentrodon

® fenin s a hamone . Serreted by Auxtaglomerviar  Apparatus .

® Angioknsingen 12 G plosma  protein releosed by Jiver

ANGIIOTENSINGREN | -~ - = - - -
-

ANGloTENSIN = I

ANGIOTENSIN, - TL

[ ! 1

Vasaconstriction Increased  Sympathaby, Releases  Atdosterane
l ACHuih{ . from adema Cortey
Blood Pressure ¢ ’ 13
TIncreased Blood Pressure Increagec] Nat 2 a0
Therenged Reabsotbtion
}

Blood Volume 1
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FOR CHOOSING IMPERFECT PHARMACY AS YOUR STUDY PARTNER

IMPERFECT PHARMACY
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