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GENERAL PHYSIOLOGY

BODY FLUID COMPARTMENTS

7  Total Bodsyy woker 7 0.6 x Body weight 2 4L (Fokq)
-+ 1Ce ™ 0.4 xBody weight > allL
= ECF T 0.2 X Bpdy weight T % 1
Intestitial Fluid =  0.F5 X ECF =2 L
Plasma 7 0.265 x ECF > 3L
7  BlLood ~ 87 of Boduy weight
PlaSmo =2

S7. OF Body weight

MEASOREMENT OF BODY fLLLIDS
INDLCATOR DILOTION METHOD | DYE DILUTION METHOD
-+ STEWART — HAMILTON DYE DILUTION METHOD
PRE REQULSITES
1. bye Should be evenly distribuked
2 Dye Should not Leowe -he compartment

Vv = volome OFf ECF
v - % 1 = 1nitial volume OF dye injected
= concentrokion of dye
t.me/latestpgnotes
V = 1-H B = Amount of dye thok WFE the
C

compart menkt

@ log Wamnitol njecked , concentvak N 2 5o mg?.,Excreted I8 107, . ECF Volome ?

¥ = 0 - | q IBL

—  e—— —
—

50 - 50

Volume OFf ECF = 8L

INDLCATORS USED
1 Totad Body woker
= pperertum ( p,0]
TRITIUM L 3H01]
BANTL PYRINE
AMILNOPYRINE

a ECF vowmE
> Nonh metoboliroble Socchorides are wvsed
2 INULIN [ Best]
SUCRDSE
MANNITOL




3 1CF vowmeE =
4 PLASMA volLOME -
5 RED CELL VvOLUME

DISTURBANCES

(18] — [ECF]
RADIOD WAREUWED

- Sler - TAGGLING

[ ¢ respett to ECF ]

1 DEHYDATION

2 OVERHYDRATLON

DEHYDRATLON

1 TSOTONIC DEHYDRATILON

—

_.’

_>

Worer g Na¥ lost in equal proportions
NO shift OfF H,0 dit LSotonidkby of ECF
CONDLTLONS

QL Fluid Losg

Burns

Howrmmorrhage

2 HYPERTONLIC DEHYDRATION

-

b 44

H,0 lost from ECF
ECF bewomes hypertonic
KH,0 moves from ICF to ECF

TV volume shrtnken se.tnndmi#ii
t.me/latestpgnotes
CONDLTLONS

11 ))
DI
chyonic Alcoholism

L) HYPOTONIC DEHYDRATILON

-

I v ¥

Hoo & ~Nat lost [ Nat loss is much higherd
ECF becomes hypotonic
ECF H,0 Shifte Into TLCF
It Volume inwreased secondorily
CONDLTIONS

Primmary bhypoaldosteronism

Pri‘mm-g hypoadreno covticolism

OVER HYDRATION / vOLUME ExPANSION STATES

1 ISOTONLC OVERHYDRATION B

aduminigtrot™ of

// /)
o

ECF

/

D

IODINE

R

300 /”//
< aBL /

> & q_l_—}

VI V4

7

N

%

iz

Oval | 1V isotonic Soline

N




2 HYPERTONLC OVERHYDRATLON 7  administrot™ of Oval | IV hypertonic Salina
3 HYPOTONIC OVER HYDRATLON

CoNpLTLON -
1 StApH [eyndrome OF Inopprvopricle ADH /_// //
Secretion ] / //

7 Ooccurs in  surgery €4 Strecs / / /

Rt

N

< 2ABL 3 1A L—
ICF ECF
T Volume
d
A atriod Filling pressore
!
Atriac. = ANP (Natriuretic Peptidel
J
Notrivresic
Diuresis

L EuvoLEMIC HYPONATREMILA]

7  ANP SynmMhesired by
BNP Cynhegined by HERRT
CNP SynMhesized by

® t.me/latestpgnotes
A percon drunk 1Ltr OF Sea woker —+  HYPERTONLC DEHYDRPATILON OCLOURS
2  &ea woker OSmolariky =  QUODL Mofm|L

? max. Concentraking ability OFf Kidney — 1300 mosm|L
@ Q ALr Of Orine to be produced , resulking in Hypertonic Pehydrok”

IfF The Osmolarihj of conswmed Fluid ig < 1200 Mmosm |L —* Hypertonic overhgdrut“
IF the OSmpolority of Congwmed Fluid iz ¥ 10D MosmiL > Hypertonic Dehydrat™

CONCEPTS IN PHYSIOLOGY

1CE ECF
1. ENDOLYMPH
=  ecFr wWhidh resembles 1CF in bodq + kT J kt
2 has 1 k¥t concentrot” J NaT T nNab

2, IMPERMEANT ANIONS IN ICRF
—  Proteins
Phogphokes

7  regponsSible for relokive anions in ICF

Na¥ leaking into the cell
o maintain equilibriom




% DreFucIOoN 1S alsp occwrs die eleckric g'rudien.t [cu.onq T Concentrakn gmdim.tJ

~ot
7  moves into the cell dit Na® 1 mEgIL T nNat  iarmEqlL
cone.| gradienkt
=  concentrot" qmd.‘iu\b nat <= MmNt
. ELECTRIC GRADIENT
Eleckric carcxd.nmb ICE ECF
7 NET MOVEMENT > alwoys diffuse In
R"'

=  moves ingside to oukside dit conwntrak® groadient
® ECF Kt concentrok™ 7 4 meq|L
IcF K'Y conanktrak™ > 145 mEqQ|L
7 moves ourside to ingide dle Eledric grodient

™ NET MOVEMENT > dependgz on predominankt gradient

MLLIEU INTERIEUR [Ecr] — internal Environment OF  BODY

5 HOMEDSTASLS 7  mointodning the constancy | Stabilify 0 miley
Interiewr
MILIEU INTERLEUR/ coined by clLAUDE BERNARD § IWALTER F CANNON
} t.me/tl%ltestpgnotes
HOMEDSTASLS
EQUILLBRIUM STUDY STATE CONDLTLONS
1on Equilib'r'n.km Ckt] Blood Glucose 100G Y.
Involves a adjoaunt Compartiments Not Decessary
InvolveC ¥ equal § oOpposite forces NOt necessary
ATP not needed ATP breokdown + nt
Short Lved Lonq lived

HOMEOSTATIC REGULATORY MECHANLIEMS

@ exomple of feedforward regqulok”
A BP regulaL™ by baroreceptor medhanicm
B Termp. regulok® by HypoMalarmuog
c Oxytoun in parturit?
D cephalic phase OF Gastric Acid Secret®

—+  FEED FORWIARD REGULATION —* No time Ic«a
FEED BACK REGULATION —+ Time lag present




@ most effident Feedback mednonism
A Bororeflex in  BP regulak®
Terop. vegulak P by hypomolamos
osmo regulot © by hypomalamut
Kidnuy body fluids medhoniS™ in regulat“ of BP

4

SENGSOR

\ CONTROLLED

VARLABLE IN ECF

O n o

SCHEMATIC MODEL

CONTROLLER

EFFECTOR

1 FEED FORWARD MECHANLSMNS
7  Controller onticpoteS changes g tokeS @ desired atkion
= no time lag present
= Ex: 1. Cephalic phose OF gastric aud Sewetion
2. 1T ventilokory cdrive in exercise

0 fEED BACK TMECHANICMS
_ t.me/latestpgnotes
-  Change oOccur in Controlled variable €

thotr chonqe ig rFedbockt to wntroller &
fhen the dOntroller tokesS adkion

7 time lag iz present

7 TYPES
1. NEGATIVE fEED BACK
2. POSLTIVE FEED BACK

1. NEGATIVE FEED BACLK

= Controller does the opposite @
%
= chonge (% hego.tecl OT error & minimited 3

-2 Meaosure OF efFfidenty X GAIN

GQATN - coyreckion | _ a0

—

Error 10

=  Higher T™e gain, more 18 the effFiCiency of System
CoOrrecktioh mln be 'wqe ' residuul eYrorv Lk:ﬂ“ & le_sg

T EBxf a. Kidney Body Fluid mechanism (has infinite qain)
b. Temperokure Regqulation
C. Bororeceptor mechanigm

N




OSCILLATIONS
>  Ex: Pupillory light reflex

> TYPES
1. DURING CORRECTION
a. ANS Requlated mecdhanisms

Ex - pupillory diameter

b. systems T high qain
2>  High gain means high correwtion
System tende to Overgshoot during Correckion

2 EX - BP Requlaking Medhanigm

2. OSCILLATIONS IN A SET POINT OR GAIN
* Ex > Muscle spindle in requlakion of muscle lenglh during
continuous voluntary movement

= cet pointg ore not fixed here
=  gSuth mechonigem Qe called SERVO MMECHANISMS

Q. POSITIVE fEED BACK MECHANICEM | vISCiOoLS CYCLE
= controller does the game in direction OF error ¢ Error ig amplified
- Ex —
_ t.rge/latestpgnotes
circulokory shock Cand staqe)
orytoun In parturition
Plakelet pluq | clot formation
Pction potential from RMP ko threchold
LH Swqe leading to ovuakjon
Bladder filling = MICTORITLON

HeEpD's PARADOXICAL REFLEX
-  distent® leodg to more digkension . occwr ok birTh

b, \Vom) ki NY

L -0 00 0 g

= Pl these positive Feed bott will end T heqative feedback
- PolitHyve Feedback are part of Lovqer stherme OF nNeGakive Feed bati
Pracess

Ex - a oxytodn in posrtirakD
b. Plokeler pluq & clot formot?




CELL MEMBRANE & TRANSPORT PROTEINS

CELL MEMBRANE

FLUID MOSALC MODEL
-  mogt acceptecd model [ SINGER NICOLSEN MODEL]
™  Lipid Bilayer wilh Profting embeded n it

Micro needle ingury healed by —+ HYDROPHOBLC INTERACTIONS [SelF Sealing]
Membrane {luidity iz determired > Cholesterol
Hsr.lrnmd:rq OF +the mMoumbyoare dle 7 CARBOHY DRATES

COMPOSTTION
LIPLDS = 0ctupy A4R1 Surfoce areo
PROTELNS — Occupy  50-557. Surfoa areq

CARBOHYDRATES > Ocoupy 37, Swfaw area
By L-Je.ic'ht s Lipidg ¢ Profeing - 2]

CARBOHYDRATES
=2 vovide agymmetr
Q Yy
— regpongible for Mmure reackiong

LLPLDS
T PHOSPHOLIPIDS
= moximum onantrot” § main congtfituent OF Lipids

-  ar low conuntrationg 7  form monnl.mde_r
Eq - Sur focktant

= ok modual conctantralk(ong —  form CGrowloar acn-reqcﬂhn
Eg. Micelles

= at high Conankoklong >  Form bilal.,tr.:
Eq. &ipid Biloyer

O CHOLE STEROLS
7 Fluidily Buffer of mumbrant 7 respongible for mMmembrone fluidity

PROTEINS
= conantrolion Vorieg fom cell by cell
= conuntrokion Vorieg from time to Eime 2ven in the Some Membiyont

~J]




PROTEIN CONCENTRATCON VARIES BETINEEN DLFFERENT CELLS
©® HigH PROTEIN LLPID CONCENTRATION
8 Presynoptic mmbrane
B Oligodendro ayteg
C  Schwonnceld mumbrornw
D

Hepatooytes

7  Oligodendroayteg § Schwonncell mumbront
~— Howe high Lipid Content
— formg myelin
— oggocioked T NITROGEN NARCODSLS

HIGH PROTEIN ° LIPID CONCENTRATLON
| Inner Mitochondrial Membyanws [367. Proteing ]
QA Pre Synaptic membranes L %07 Proteing ]

HIGH LIPID & PROTEIN CONCENTRATION
! Shwonncell mumbvore [ 6% Lipide ]
2 Oligo dendrocyteg

PROTEIN CONCENTRATION VARLES fROM TIME TO TIME ENEN IN THE SAME CELL
= Protein content depend? On  PROTEIN TURNOVER RRTE OF cell
~ during Temoval 4 it firgt TAGGED by UBIQUITIN
— degvadar "™ takeg place in A S Protensome

MECHANISM OF 4 NaT REABSORPTION BY HLDOSTERONE
> Na' Reabsovption Medhanigm

ENoC +
Not NQ

NET Not K'Y Punp

Bagolakeral LUrninal
Sida Side

¢

ENac ig Tagqed by Ulbiquitin [NEDD [ NEDD - 4 like]
Rldostuone inhibitg NEDD| NEDD - 4 like & promotesg
Nat reabgovpt .

— Pldosterore also Tses the no.of Nat-kt pumps on bago-
lakera] membrone

3




=+ smaller airway obkstruckion is indicated by MMFR  (max. mid expitakory Flow rake )95

[ FeV 1 - @ = 3 - 3.as L|sec
0.25 -0.35

FLOW VOoWME HLOOPS
“  NOT & PLOTTED GRAPH [ 1t i% obtoined loopsl

PERR

(R
o <
Expiraroy ol
Flow voke
(L1gec)

vol.

inspiratory L
Flowrote 41
L secy a3l
PIFR
—  Peok Ingpiratory flow RafG ( PIFR) —  3LSeC
2 Peak Expiratory Flow rofi CPEFR) = 10-1Q L|Sec

Z FLv, % FEUI > 1
b ExcePT in Extra fhorodc loarge airwoy Obstrodion

CASE1 — QUITE BREATHING (From QO to b))

CASEQ = Mox. FORCEFUL INSPIRATION (From a to ¢ )
CAGE?3 —  Mox. FOrRceE FuL ExpIRPTION (Fromm € tQ D)
CASE I —>  Mox. FORCEFUL INSPIRATION (Ffromm D to C)

t.me/latestpgnotes

1n Recktricttive Lu.ria Digease =¥ Shifts kO riqht

1n CoOPD —+  Shifts bto Left
PLFR Ochieved ok - B0y OF Long volume inspired
PEFR ochieved akb = Q07 Of Lung volume expired

>  EFFORYT DEPENDENT FLOwWw RATE Cmwore eFfort ¢ more Flow Yatke ) (Firsk 207)
b EFFORT INDEPENDENT fLOW RATE (lost 807)

CHANGES
137 1A
Expirarory o . Expiroboy o |
How vate | Pow rate |
(Ligec) 4 (Ligec) |
Tt; wal, -||L; wol.
Inspirutory L inspirokoryg
Flowa roke o Flow roke 4]
(Lisecy 3l WLsecy 3l
COPD t Small air woay obstruckion Extra thoracic large airway Obstryct”
CTrocheal tuwhor mass )
a —
| ,l|l
Expirakory o II."I

Flow rore L

(UBecy

irepiratorny

Flow rote 4
Lisec) ad

variable obstruckion T foreign body
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@ TIgHT JuNaToNS [ ZONULS OcclUDENS]]

i se.lecl:ivd.u.i permeable
=  Found okt
— BRlood Brain Bosrier
Lminq Of Quk

™  Proleinhg involved
= clanding
—  occluding
=  23AmS [ Junckional Adhesive molewles ]

@ BDHERING JUNCITONS
7 responsible for coherent <pihelium formokion
7 respongible for idenkiAcat™ of aopical & bonolotera) sidie of a cll

ADH

TRANSPORT PROTELNS IN THE MEMBRANE

|  PORES =  olwoys Open

R CHANNELS 7 intermittenty Open AQLAPOYI N

3 CARRIERS =  neyer Open

4 PUMPS [Direddy vses ATPs]
— t.me/latestpgnotes

2 alwoyg open

T Exomples - Aquaporing __E ) | associared

Pexforing \251 : _T}/‘ channel

= responsible for HO Movement
CHANNELS

=  cormry ouk  Simple Diffuston LIGAND GATED TON CHANNEL

*  TYPES

LEAKY CHANNELS —+  Not boky chonne!l T present on all celis)

6ATED CHANNELS
1. VOLTRGE GPTEP 10N CHANNELS —  Nat chonrel2 fn rerve mumbyones
2. LIGPAND GAIEP 10N CHANNELS | TONDTROPIC RECEPTOR ASSOCIATED CHANNEL
~— GRBA§j
— Nicokinic Acelyl choline Recptor

3. CYCLLE NUCLEDTIDE GAtED CHANNEL [cAMP, CcGmf) or
METRBOTROPIC RECEPTOR ASSOCLATED CHANNEL
Z G protein Coupled Receptor involved
7 Ex3: GABRp s Muscarinic BCh Receptor
HCN CHyper polariaak® adbivated <yclic nudiotide qoked channel)
=  funny Na channel
=  more the hyperpolariaot™, more ig ackivat® of channel




11
4. TIME GATED CHANNELS

-+ Ex: Slow ca22 chonrels in heart
Kt channels in nNerve Memhrane

5. MEWHANICALLY GATED CHANNELS
= EXx ! Touth Receptors In the Skin

Nav 1.8 | TETRODOTOXIN RESISTANT CHANNEL
> voltoge goted chonnel , involved in pain efferents

Gluocose
6. CHEMICAL GATING CHANNELS PANCREATIC P CELL
Hypoxia Causes vasodilobtion every Inlhere - —
but vasoconstrickion in LUNGS |
ATP
voltoge
Oy SENSITLVE kt CHANNELS N v e
2>  found at = Attt channgs
carotid Body — =
4 ATP i
E ropboietin Synihesiyi cells I Kidne Sensitive
"_-j“‘) e J nq L 9 Kt chanel

ATP SENSITIVE k* CHANNELS
=  found in PANCRERTIC B CEUS
7 Glucose undergoes gl?(ol SiC € relecsec ATP
_ .me/latestpgnotes _
OTP Sensitive kt channels cawsec intracellolor K'Y accumuloation §
couseS opening OF voltage gated co™ channels

ca™t enters which resuvits in synrkelit OF tnsulin by exouytosis

7  study of channels clone by PATCH CLAMP TECHNIQUE
POLsonS | BLOCKERS OF CHANNELS
1. Na?t Channel Blockers -+  Tetrodotoxin
Soxitoxin

2. k' channel BLOCKER = Tetra Ethyl Aromoniom
~ CompOhent OFf Marmba Snake venom

CARRIERS Glucose
high
-  involved in fadlitated difFusion (uniporkt) v g Glucose
Q° PAckive transport (Symport [antiport) low :.T';rm
Cells

»  Gglucose tronsportz into all cells by fadlitated difFus” by GLUT EXCEPT in
GIT € KIDNEY ( occurs by a°active Etronsport by SaLT

7  GQUUCDOSE TRANSPORT TN GIT § KIDNEY
Glucose Crosses A membranes
transport occuring For For absorpt™ or reohsorpc”




PLUMPS | ATPases
- carries 1° Pckive tronsport owd | tHakhy Ty Lo
=  they bind & breokdown ATP & otilie D _ Glucose
BTP directly — . SG"LT
2> Ex: Nat - kT Pump in all memmbranes ?—&T;Ert
SERCH
< PTP UTILIZING TRANSPORTERS | %gue‘f
0. PTP ases Cpumps) ?Ké‘m
<+  bave Single domain
7 B 1YPES

1. P - TYPE [E,“EQj
Nat — kt Purp

Q. V- TYPE
& ; present in membraneS 0OF vesicles
- Ht PTPages

3. - TYPE
7 Fo~ f pwop
= Idorks |ike Q BTP SyniRose
t.me/latestpgnotes
b. BBC (ATP Rinding casetie) Transporter
2  bhave one domain , ihere AP will be bound
> Oker part OF protein will o ag a channel or Carrier
=+ Ex: MDR tronmsporter ( Multidrug Resistance transporter)
o 7 P — glycoprotein
‘_(Lh Transportes =2 found in carcer Cells & XDR (_extre_me.l_g c:\ruq
resisktant )

CANCER
CELL

SUR CSulronyl Lrea transSporter)
FTR = chioride channe)




TRANSPORT PROCESSES N
2 TYPES
1. ACROSE MEMBRANE
2  Endowytosis
=  ExouytoSis

A, THRoLgH MEMBRANE
= 0OSmDSiS
=  DiFfusion
=  Pttive tronsport

ACROSS MEMBRANE
vesiodor transpert 2 also calld CXTOPEMPSIS

ClaThno
Z, 2
-  QcCcwwr for ——
large moleculesS
Porxkticles
ForeignN Suhbstances
> 2 TYPES Clamrin medioked Endouytosis

0. Phagooytosis (cell eakin qo
t.me/latestpgnotes ,
Ex ¢ Bacteria en ry into newkrophil

b, Pinocytosic Ccell drinking)
Ex 1 Soluble proteins enters the cell

— MECHANTEMS

9. CONSTLTOTLVE -2  Vitomin entecs the Cells
Q2. RECEPTOR MEDIARTED | CLATHRIN MEDLATED ENDDCLYTOSIS
- In mhe Ffig.
There 12 a pit T Receptor in the membrose
CLATHRIN (Fibrillar protein) present in the pit

-2 Ex : LDL Entry into Sl:uoidc\taenic. cells

3. CAVEOLIN MEDIATED ENPOWNTOSTIS (POTOCNTOSIS)
- Ex: Ffolake entry into cellg




2, ExocNrosis ( CELL VOMITING)
> Reversed pinogytosis (LiF liquid )
= 2 kypes

Q. CONSTITUTIVE EXOLNTOSLS
- Ex? Mucus Secretion
Ig Seuwetion by plasma Cell

b. REGULATED EXOCLYTOS1S
=  Ex: dv Newotransmiller Seuekion ob Synapse
(ify Hormone Setrekion

Pl types Of ExocYTOSLS need inweased inbtrocytoplotmic ca?t EXCEPT

1. PTH Sewretion
Q. Renin Sewuetion by 23§ ceus

TRANSPORT THROUGH THE MEMBRANE

1. OSMOPOSLE
=  Hy0 movet from low Solute to high Solute concentration

=+  PRulk Flow or Solvent qu protein
2  Water moveS in bwK & it drags
Nat OJan [ | =
=  occurg in
1. Ccsf absorpt”

3. Capillary filtration "ﬁ
3 Degcer\dmc‘ livab OF Lk

05™MOSES

t.me/latestpgnotes

N Hyper-

OSMOSIS tonic
OSMOLARLTY = No.OF Solute [ Solution in Lr
OSmoLALITY =  ™Mast of Solute [ Kg of woaker

Temperakiure Will influence Osmoloﬂtg NOT DSMDLﬁLtT‘(\ /

SERLUM OSMOLALLTY

Glucose B
el X Nat + 7 II—_aUBN

pra— —

7 oSmolality includes oll Solutes

TONICLTY = NON PENETRATING SOLUIES PRE CONSIDERED , becawse
=  kthey donot ot membrore eosily § remains unequol 0N
<iTher Side of tre ™Membrane § Cause mMoOvVe ment OF H20
resulting 1™ chonge in Cell Siae




Q.

Q.

15
—  UREA = INEFFECTLVE OSMOLE s NOT CONSIDERED FOR TONTICLTY ’

=  Urea permitS the membrone very edsSily g very rapidly it

recches e_quilib'riuﬂ'). IE Will not cause mMmovement OF woaker

Red cell volume = JoopM3, IC tonidbky — 300 mosm|L, Placed ina
soluc® ¢ osmolority OF A00 mMmosmiL , Finad red cell volume ?

®
e = UNeve My 2 initicd oSmolarity
300X 100 = Q00 X Vg Vi = initlal volume
30000 = Q00 Vg Ng 2> Final OSmolarity
Ve = 50 M3 Ve 7 final volume

Q Fick's LPw OF DLFFUSION, the rate oF simple diffusion ig ot related to
or not propovtional to

Thicknecs
C-Cy
Termperature

o0 o

Surface Prea

Q PASpirin entry into porietad cell occurs by
a.  Simple diFfosion

b. foalitaked diffusion

c Nnon ionic diFFusion

d Translational difFusion

DLFFUSION

2  Passive transport ( N0 BTP needed)
>  net effect > down hill trongport (High to low)

TNPES
Q. SImPLE DIFFUSTION
= kinetic energy drives the diffusiOn

+ Ex ¢ Lipid Soluble Substances cliffusion by Lipid Bilayer

Woker goluble Substances through channels
b. FACILITATED DIFFUSION - carrier mediaked

SIMPLE DIFFUSION

D piFFusion co-eFfident

2 Surfoce areaq

AC = concentrat” gradient

d - Thickness OF membrare or
diffusion distance

FICK’S LBW (J) - G ba x £
(Flux) d




164
DISORDERS Of (EREBELLLM Eyes closed

- Btoaxia

!
¥ )

—  post Ppointing

—  Loss OfF muscle kone
-  Intention kremor
@ Romberq Sigh &

) -.l Estimate 30s

_Feet together

t 5

l:!..ornhe:q testc

BTAXLA
1. SenSory okaxia
7 T eyes open —  Pakxfent Con perform the test
= T eyes clete = pokient con’t perform the test

Q. Cerebellar oXoxio
—  TeyeS open|clote — Pparient con’t Pperform the test

BASAL GANGLIA
7 subcortical mMuKeg of Qrey mater
1. caumdokre nucleus

*. [Putromnen

3. Globus Pallidug
b  Gp Extermna t. me/latestpgnotes

bGP Interna

4. Subttantia Nigra
> PSS Compota

L Pors reHuulolq

5. Subholamic nuclevs | Body of Luy's

=  functionally

- caudote nucleus } CorpuS Strijotum
Putromen

7  Globus pallidos = Pallidum
*  BAnatomically 3 ©ON ejtker Side OF Internol capsule
- on One <ide — coamdake nucleog

-  on anofher ¢ide > Lentiform nucleus
Y Pukamen + Globus Pallicus.

=+ IN INILSON’S DISERSE , hepato lenticulor cdeqgenerat™ dlt excess copper deposit?




CHPRACTERISTICS OF FACILITATED DLFFUSTON — Hf‘i;,r:‘m 17
1. SATURABILITY LMICHARELLS - MENTON KINETLICS ] E}:ﬁpm i;uﬁ;;zcﬂ
2. SPECIFLCLTY
3. INHIBITION ‘ o
2> @Glucose EranSport by GLUT inhibited bq PHLORETIN LPHIDRIZTIN] ) "-m"uz:tmt“m
2> QUT [ Glucose Transporter 1 TYPES
1. GLT 1 2 constitutively expressed , Lbiquitous
2. GWT2 7 Panueakic B cell

7 Qlucose exit the cell by GLUT 2

[
I
|
|
I
|
L
5

3. QLUT3 2 constitutively expressed , predominant in Brain
4 GQWTYH = nsulin dependent q'vcose tramsporter
Present in muscle § fakt

5. GLUTS =  Fruktose tronsporter

NON TONTIC DIFFUSION | DIFFUSION TRAPPING ]
2  Seen N weak auds § weak bases
= PRINCIPLE —* NON TONIC FORMS ARE MDORE DIFULSIBLE THAN IONIC FORMS
7 EXPMPLES
1. ASpirin entry into parietol cells G?
2. NHy buFFering in Kidney mm

3. PCrVE TRANSPORT
< uphill transport (low tothigWdiesipgnotes

=2 needs ATP

A. 1° PBULVE TRANSPORT
=  carried by pumps
= pTP LSed direckly
- ex: Not k' pPump

SERCH Pump

B. 2° PCTIVE TRANSPORT
> odhjeved by corrier
=  ATP used indirecHy

19 PACTIVE TRASPORT BY PTP ot
>  Creakes § widens the Concentrak? qracl.ient for Na*t [ H
= potential enerqy Stored in thiz concentrat™ qradient k j/

i£ wukilized by carrier to carry A SubStances 3na’
1. Nat =  bigh to low
Q. OIRer substarxe = [low ko high
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Q° ACTIVE TRANSPORT TYPES

P. SYMPORT | CO — TRANSPORT — aQhd substance goes inthe Same clireckion
Ex: 1. SqUT

=  For Glucose entry intp cells oF QITE KIDNEY

= 3 type<
SELT, - corrieS a Na‘t, 1 glucose
salmy } carries 1 Not |, 2 glucote
SOLT 3

2. TRANSPORT OF Pmino Acds

B. PNTIPORT orf COUNTER TRANSPORT OR EXCHANGE = and Substance goes c>‘:~p-i:¢::w~\(ft

Ex: 1. NCx (sodium - coldum Exchanger) 2 3 NaT2 lcat
inSide outsgide

2. CI” — HCoy~ Exchonger in Red cell membrane

2 Band 3 protein
=  Bnion Exchanger type 1

Al the 2° ackive transportS ore absolutely dependent On 1° attive trungport

REPERFLSION INJORY
MECHPANISM Myocordiol ISchemia

A

nNot k phm.ﬁ:(la;%@gnotes
4

PRIl Q° ackive transport will Fail

C(NCx in heart failc)
J

cat will accwmolote in Myocardiol Fbres
y

REPERFUSION

Nat - kt pump

= 19 qckive btrongport
hat 3 sub units § § binding sftes
discovered by JENS skov

—

—)

=  present in all the membranes £ adive all the times

7 3 SUB UNITS > d -  catolytic , B EFr — Supportive

/:?G\
Q= K bihdinq Site UE‘)\LJ - ~Nat bindinq Site

<
Site a = PhosphorylaL? gite




= Hypokalemia potentiates Digitalis toxiciky ”

<+  pervity of Nat - k1 pump
ak¥

MN\=
A T

aInat

nn 11

=< FUNCTIONS
1. Opposec the Donnan Equilibrium dlt exceSs of impermeant anions
2. Requlotes the cell volume
3. Involved in recharging OFf excitable cells

T

,l, |
nNot

4. Involved in process OF batal metabolic rali or bosal energyy exthanger

2kt

BMR |[BEE ( M\

* oy [for entire body] _ /
F07. [for newon ] -

5. Electrogenic
- Contribute ol Wegaltive) Thorge on membrane

STIMULATOR INHLBLTORS
Pldosterone —+ 1 wNat kKt pump pigitalis
Thyroid — ™ Nat K" Pump Divretics
tnsulin = 1N pump activiby bopamine in Kidhey
Cakecholamires = 1 PpPump adivity D NP

STRUCTURAL CONFIZGQURATION OF TRANSPORT PROTEILNS

GPCR
CONNEXON
LIGAND GATED CHANNELS | cYS - LOOP RECEPTORS

VOLTPGE GATED CHANNELS
G - Protein , ENac, Na' | k' Pump
Integrins

RTINS N




NERVE MUSCLE PHYSIOLOGY 20
MEMBRANE POTENTIAL

RMP (RESTING MEMBRANE POTENTIBL) = B
MEMBRANE POTENTIAL
= dit excess neqative chorges Which Crealr hegakive potentiod

— 8 to — Qomyv

Red cells, Epifhelial cell -
cmoolh Mmuscle cells - — 35 0 — L5 MV
Pocemaker cells — SA Node - — B5t0 — €65 my |

erve o 4 —_ ’:’.D |
REIN b ‘ Endnlgmph
skeletal Muscle g purkinye fibres — 90 mV i
“ ' —30 +80

my mVv

2 PN These cellg are swrounded by Some ECF (potentiod is'0)
EXCEPT HAIR CELLS TN COCHLER
<  surrounded by Endolymph (ECF)
buk (£ resembles ICF b'cox it bhay high K' concentrotion
it's potentiol token as + B0 mv — ENDOCOCHLERR POTENTIAL
TronSmembrane voll-qc"e dirFerence 18 150my (highett in body)

RMP (RESTING MEMBRANE POTENTIAL)

= opplied only for perve & muscle (excitable tissues)
RMP FOr nerve — — t.mg/lats\ptpgnotes
RMP for musdle = =~ qo my

=  PpPwpore Of membrane exttahion iz for Signol tromgmission from
neve to muscle

=2  ORIGIN
ID MUSCLE = = 90 mvVv
EQUILIBRILLUM POTENTIAL FOR AN TON
- A¢ Nat move in, concentrat® gmcliem: will betorme Narrow
= It carrieS Lot of poSikive charget intfde , an eletktrical
gradient will be created in opposite direction
= concentrat® gradient & elewtrical gradient will balance
each OfRer § NO het mMmovemenkt Nat ion opccurs




= NERNEST EAUATION =  colwldates individual equilibriom potential N

oFf oM OhH _
+ +
| eine - o | V2 TL’ \4| mEqQ|
— oy N
EMPLw) = X g1 x Log —L —z e ]
G 4+ Mo
| P .
=
—t
++
EMF (Na) - + 6) x Loq %
= % e xlog 1 ke
-t-
= T el x| k! -+
. a5 % 4
__ by
+4
=M ) "

7  Electrical gradient g concentrak® grodient wWill be equal

2 no net movemernt OF K*

>  Concentrat™ grodient narrows, as jon move from bigher to lower cone-
entrat™ , ot the Scwne time eletkrical grodient 18 Created in opp. dired™

2> EP fOr KT = -394 mv

1Fr bom Nat & K'Y reathed equilibrivm , & RmP = — 30 mv, 1t implies
2> K% ig greater contribukor for RMP
>  becomse mernbrane igl WRGHESPErEable For kY as compared to Nat

EP for cl” = - 89 myv
= clogest t0 RMP
= hjch mplies, When wmyscle 3 rest:mq RMP will be —90my,
cl™ will be in equilibriuwm
2 wkiben RMP ig equal EO EP of on ioh 4, jon mMovement will not be great
Ion remaung in equilibrium

GOLDMANS CONSTANT FLELD EQUATTON (GHK EQUATION)
> Ihen all 3 ions, Nat, kt, |7 move and readh equilibrium,
choarge will be calculared by GHK Equakion

= cdependent on
contentrat® grodient of 3 ons
membrane. permeability
Polarity of charge

Cl C\

’1T|T1|I 11|




-  GQOLDMANNTS EQUATION

(CNCI-; 2 PNq*') T (CK'E‘KPK“') T (ccl,; X Pcr‘)

L (C Nq'_"' X Pyot) (CKO*J{PK-t) + ch‘i X PC[')

EME(mv) = T &l x

i - inside
O - ovutfide

= — Bemv ( majoritky by kt diffusion )

— A mv  ( conmtrnbured by Nat—k*t PU"‘\P)
— S0 My

RMP OF Nerve - - FIomV

ep For Nat = T 6o0mv

Ep fFor k't - — 90 my

eP for ca?t 2> * 29 mv

ep for H = — QA3 MV

EP FOr HCO;I— = - A% mMmv

EXCITATION & ACTION POTENTIAL
ACTION POTENTLIAL

MEMBRANE EXCLTRTION
Intensity
STLMULLS ~  PROPERTIES t. me/latestpgnotes

1. INTENSITY pPurat?
=2 Should be rapidly rising
7 slowly rising Stimulus intehsity result in membrone ACCOMODAT"

2 DURPTION
= Should be OPTImuLM <enough
— Q BEST TYPES

1. RECIANGOLAR PULSE
= Best sStimulus

>  1Intensity rising rapidiy
=  duwrokion ig sood

2. EXPONENTIAL PULSE
= Intersity risec ropidly & then dedlines
=  duration iz good

=
o




RHEOBRSE ¥  minimum Strengh OF ctimulus thot con exdte the ticue ™
CHRONAXIE = Time taken by tisSve W excite , when the Stimulug Stre-
NQ™» g double the Rheobase
= measwre of extitobility
+  1Tinq order 0fF chvonaxie |+ Order OF exytability
1. Myelinated nerve (least chromnaxie y most excitoble)

wnmyelinated nerve
SKeletol muscle Q
cardiaC Mmuscle

membrone excitot?

v > W

Smooy, mMLS Cle

MEMBRANE EXCITATION § IMPULSE TRANSMISSLON
MEM BRANE EXCITATION
-2 DUYS in A Forrme

1. Elewkrotonic condudtion :t;on «—
MoK
a. Pction Potential Propaqo.lrlon ]

ELECTROTONIC CONDUCTION | GRADED CONDUCTION
= divret €& passive charge Sprecxd from point OF entry

nNat

ala T17T

o b B T R

tTeffatestpgnotes

= chorges leok becoause oF ™Membrane capadtance
Strength OF Signal will bewme weak
Such tronsmission 2 CalMed asS DECREMENTAL CONDITION
=+ Ccoury impulge only for 10 rom Llength

d from dendrites to axon hillock,
4 charges trovel by electrotonic ondud”

aron o

hi\\o
MR [}] AXON HILLOCK

"r| —  Initiate 6P becawse of enough no.of
| Nat channels & lower threshold

NODE t0 NODE
- Node EO node wonduckion &8 ELECIROTONTLC

- SALTATORY CONDUCTION - lonq distance wnduottion fom ODOre
node OF Raniver tO OMRer

Nat 1 NodeS oF Ranvier

AP
ol

P i el T8 K Ay

" |

T4+




=  Electrotonic conduct” ig less dewemental
2 as the overlying Mmyelin Shealh detreate< the capadtance
§ T the resistance

= oceurs i Retinal cells

Rocdlg
d
Bipolor cells
iR
Gcmglin.
Nat 1 Nodes of Ranvier
AP
ake
\%Jrﬂ++-f—+ﬁg 'T'f'T”d"r—T-q— Saltakory myelin d
> aill

d L& 1 J
AT A AT A Local circuit unmyelinated

MVYELINOGTED NERVE = Nat chu%ﬁ‘éﬁatﬁﬁligﬂpt%ﬁ: nodes Of Raniver
NO Nat channels benealh myelin sheafk

- so, Na' will trovel lot OF distance = SALTATORY
CONDOCTION

UNMYELINATED NERE —>  Noo chaunnels ore \ocated at reqular distance
= 10CAL CIRCUITE FLOW

SALTATORY CONDLCTION — PDVANTAGES
1. Foster C(Slower in unmcddmatecl nerve Fbres)
Q. Less energy consumed ( IWhich ig vequired for recharging )
— Retharging Octur Only ok Nodes oF Ranvier by Na™ Kt pump
Cat every point in unmyelinated berve Fibres )

MULTIPLE SCLEROSIS
=  demyelinaking diseate OF newron
= Prter demyelinot®, CONDWTION BLOK OCeLKs
2> Nat channels are relocated Since there wWas NO myelin Sheafh
Leakage of chorgeS results in conduckion block

= Internodal distance - 1-3 mm
Electronic conduction OCCur only For |0 MM
MS involves >3nodes , resulting in condod® Block




=  Hot bakrh P conduod® Blowk
Reason -

Capacitonce

ACTION POTENTIAL
= Self regenerakive process
7 Self propagated process
2 non dewementol condudt”
7 Obeys all or None law
7 pot graded

PHASES OF AP
= Recorded by cathode ray 0scilloscope
= Dbepolarisakcion i€ dit Nat Entry

Repolari sorion g dlit k1 exit
1T+ +36 H
over SPLKE
Shoot
| T S ——— T I W Y . -
up .
stroke Depolowrisat” Repolari Sok
(Not entry) _(kt exit)
W ™reshold -5 }J— AFter d::gm:ﬁl&sﬁi.g{xﬁ;ﬁ
t.me/latestpgnotes
-30
HyperpolarisaL”
0 'n //
N

- OTHER LWOAYSL OF DEPOLPRIZATION
1. o entry in heart
2. kTt entry in hair cell

3. Peccumvlation of K'Y incide the membrane

Ex . Pontreatic p cells

—+  SPIKE =2

T In leakage OF ChargeS dit 4 in membrane

I
N

1l

-

Glucose
PANCREATIC B CELL

Glycolysis

N

ATP

kKt

-+ \‘.
S +4+4++4+t+++

]

ATP
Sensitive

K* chanel

ropid vige § vapid Fall oFf AP

AFTER DEPOLARISAT® 7 Slowdown of repolarigakion

HYPER POLOARISHATD >

STAGES
1. PE POLPRIEPTION
1. RmMp to threshold

7 Positive Feedbodk wycle involving Nat channel

voltnge
oked

channe)

Slows cdown of repolarizak? & more negotive




stimoulus

l

Some NA' channels open

Merm brane

L0 Al
Potentiod drops e 184 Enter

2. THRESHOLD
=  critical no. of Nat chonnels oOpen
=  Massive instantaneous Swge oF Not followed by closure of
~Nat channels
— oOne Single push at threshold, & closuwre OF Nat channels
Will reath the potential + 35 mV, Cloture OF Nat Channels
Occur just obove the threshold

2 IF threshold ix reathed 4 PCTION POTENTIAL OcCcorS
= T©f fthrechold i2 reathed, § ho gpike potentiad occurs, reason
iIg SLOWLY RISING STEMOULUS INTENSITY
- The openfrgtsn%/iat%ﬁgggt@etﬁnels Slow
membrane potential Slow,
ok fhreshold critical no. oF Nat channel will not open
» 8o, NO Spike POtential

BEHAVIDUR OF K+ CHANNELS TN REPOLARIZATION
= Kkt exit Startz in Loay chonnels

+36 ﬂ
SPLKE
Depolarisat” Repolari sak”
(NOt entry) _ (kt exit)

H i g
AC &) el aTullal ol L
"!: r l-. L'L__.l'r .___". \_f'__-L_- _|. A 1S :' A

™reshold -55b

ngerpolo.riSu.tn
EP For KV = —gomy |  -excesg k+* leaks

PS EP fOorR Kt (-90mV) ig close to mem brare potential (-30 my),
ion will not mMove mMudh.

1

When mermbrane excited s Nat entry Pvedomihutes over KT exit
- Depolorigakion (g due (O heb influx OF positive chorges
most diFFusible ion IN excited Membroane i€ Not

N2




N
~J]

GATING BEHAVIOUR OF Na™t € kY CHANNELS
Nat cHANNELS

? QA gakes, 3 possible Statec
( Refrottory period , MOA OF LAS)

= 2 gates
*m® gote Cacrivation gake)
¢h® gake (inactivokion gate)

~Na m' gare
atkivaLh gate

h gate
inockivak” gate

=2 3 posSSible Stoates

@ RmMP
Resting State > 'm' gates are closed
// ' qakes are opened
P y 4
J)oc""/
_\"} ‘P‘/

W
Q’?l{

\
@
reshold
Just above the th Activak" (™ qates

(‘' gutes Imackivak® stalw opened )

ore dosed) B Sv

AE + 35 mVy
Z Kkt exit gathere momentuwm , repolarigokion takes place
= then After depolarigak? (Slow down of repolowigak P) OCcurs
=  then Hyper polorigatD occurg dit celayed closure of Kt , excess Kkt |eaks
ot , Membrane Will be — 30mv = bhyperpolarizakion

t.me/latestpgnotes

=  Hyperpoloriged membrane iz difficult tO exdite
7 I# rechorging occtr Ot the enc of AP, membrane will become
more hegative , then membrore aqein go bade to —30 mv
Coriginal) dit Lleaky No+t channels & also redhorging by Nat kt
pump

MECHANTSM) Of BCION OF LOCAL ANESTHESIA

- 1» boz low affinity for resting stake , high affinity For inadkivated
State oFf Nat channels

2 1A bind to & prolong the inadrivated gtate of Nat channels




BASIS FOR REFRACTORY PERIOD
PBSOLUTE REFRACTORY PERIOD
= The time period after Stimoulus 4

during which anofhur Stimulus can't g
stimulate for anolher titme
=55 my

RELATIVE REFRACTORY PERIOD

s
7 A normad Stimulus con't excite tisSve , | ARP | RRP

Stronger thorn nNormal Stimulus con generakte
onother awion potential

= SIGNLFICANCE
= It determines t™he FREQUENCY OF Stimulakion

S| > Sa > 53 >
= higheSt frequency time = 60| min
= longer the refractory period s Frequency OF Stimulation will not
be higher

EFFECTS OF IONS

(Chongec In ECF Conhcentrakion )
t.me/latestpgnotes

1. Nat
- PFFect ackion potentiad
2> EX.$
HYPONAIREMLA
= amplitude OF PP will decrense
= In Severe condition, Conducdkion may Stop completely
HYPERNATREMIA
=  more conduction — mMore Ocion potentiol
2. Kkt A
<2 RMP Will be affFected more
= HYPOKRLE MIA = membrane will be hgperpola.rtged

HYPERKALEMLA = concentroktion gradient will nArow —*

membrane will be depolarigzed

-7 less exutable onik
corrent




I e
=  Ecf ca? i pecescary for Stability d0F Natchannel gaking

2 HYPOCALCEMIP CTETANY )

Nat channel gaking unStable
Jd

L Faunt stimulus
Nat channels open & remain adivaked

Tmpulse sent tp Mmuscle

Sustaired contradtiont — TETANUS
J

TROUSSEAL'S € CHOVSTEK'S SIGN
1\

Tetanvs (N Sarcoplasmic ca**) — 4 contraction of muscle

NERVE
Q@ Choose the corfect Ore
a depolarigat? leade tO muyscle contract?
b repolorisat? LeadS to muscle relaxakion
¢  Action potentiol Leads e5FUSHE ERRELED
d ActEion Potﬂ\t"ﬂl Leady to muscle wnbradt™ & relaxakion
NERVE
Depolortaat? | CRAT R T AT T i il
DEPOLARLSATION

7 It 2 a trovelling mpulge 4 resulting in muscle contrack "
=  Reloxat® Occwe iF Ore move depolorigakion doet not Come in
> co puwmped bactk regulting in  relaxat®

REPOLARISATION
7 do not trowvel 3 Occurs by point by point
7 recovery from exctat”

CLASSIFICATION OF NEURON
=  Para sympafhetic System
~  pre ganglionic nerve ig More
7 poSt ganglionic Nerve ig less
= onaxonal Heuwron




30
1. ™MULTI POLAR =  RBrain g cerebral cortex

a. BIPOWAR 7 Retina , Olfattory Neuwron
3. PSELDD UNTIPOLAR 2  Nerve cell in dorsa) voot ganglion

\/
5

X/

N J%/? é - @,
& = Q)

L,Jﬂ1pn|.=:r neuran ultpolar neuron Jﬁ

ot T8

Bipolar neuron Fseudounipolar neuron

7 PNAXONAL NEURON - PoSt g&nglionic Para sympafhetic neuwron
2 Ex: Pnauine cell in Rekina

—7 NO new Nevront formed ofter birTh EXCEPT For OLFACTORY NEURONS

CLASSIFICATION OF NERVE FIBRES

& TYPES CONDUCTION \ELOCLTY
5 < t.mb/latéstﬂglmea
e =  Smaller the diometer  —
B
P myelinated More axoplasmic reSistance —
Diameter P :
For Lesser ig the Condudtion Velocity
cletrenseg B S
IB 4 2. MYELINATION
v C = unhmyelinated "

conductN Uelor.q'tg (g foster 'n
mgelihated nNerve fibres

7 on myelinated nerve Fibrec, conductional velocty ig proportional to 6 Eimes

the dijameter |
7 9n unmyelinated fibres, Conducional velocly o J Diarmeter

=  MYELINATION 1S BY
1. 1n PNS (Qos1) —  Schwon cells

Q. In CNSC1330) 7 oOligodendrowytes

NUMERICAL CLASSIFICATION

P g Z Ia
PR — 1b
By B |
g =

3




ERLANGER & GASIER CLASSTFICATION
Ry ™ proprioception & 9 = motor NHewons
fostest conduckion for Vvoluntory movements

Pp 7 toudh § pressure

Pr = [ motOr newon tO0 muscle spindle
maintains  excikobility of ™uscle spindle
Exs JENDRASSIK’S MANEUVER

Rg = Foast pain & temparature

B 2 Pregonglionic Autonomic Nerve Fibres

C 7 Somakic =  Slow pain

Buronomic — Post ganglionic Sympathetic
7 oOpioidg adg on type C fibres , relieve Slowd pain

INDJORY 70 NERVE FIBRES

moSkt  susceptible
PreSSure B
Hy poxia B
Locod anesthesia C
SUNDER LAND’S SEDAN’S s 4 3

1° 7  wmild pressvre, hgpmmllatestpg})te& EUROPRAXIP
a° 7  severe & Sustained pressure
3° =  single axonal transect” =  PAXONOTMESIS

4° =  Neyve Fascicles are disrupted

} NEUROTMESLS
5° 3 HNeyvve trunk trangection

INALLERIPN DPEGENERATION
= Repair OF nerve fibres Qfter 1njury
= Seen orter 5 degree injury IWhen entire berve trunk damaged
7 changes Seen in distal Stump or proximal Stump hear the nodes OF
Raunvier

Wik in Qu - 48hre —  Chvomatolysis

Opto 3 dowys 7 distal Skwmp Still fundhional
6 th douy 7 Pxonal degenerakion

10 ™h dawy =7 Myelin degenerotion

5 M day =  Repaur

=7 Sprouking
7 schwann cell proliferat D
8o R day = Repoir completed

31




MUSCLE
NELVURO MUSCULPR JUNCTION
>  BPch Vesicles Will be synrhesized n Nerve cell body
Pch Synmhesized locally in pNerve terminal
NICOTCNLC RECEPTOR CHANNEL “ pon - specific cakion chaneel
Pt — 90 mVs IF membrane excdtation allowed or Nat & K' bom to
move , then Not entry 2 much larger , IE dominate K¥
7 Net influx Oof Ppositive Chargers — DEPOLARIZATION

4 4

1 IMPULSE
J
60 Vesicles Of Aach
( EBach vVvegsicle Contain 10,000 molecyles)
Js
Localized depolarizat® of 40my
J
reSuItE in END PLATE POTENTIAL ( EPP)

EPP (END PLPTE POTENTIPAL )
-2 Q.rnp“l.-ude I8 4O0mMV >
depolorisakion reaty threshold — Hp = contrack®

@ Graded potential , forerunner OF Action potentiaJ BP)
t.me/latestpgnotes

EPSP (EXCITATORY POST SYNAPTIC POTENTIAL)

> developed In oNS Syrapses

-7 Pmplitvde 12 3,3,4 or 5 mV

-+ multi EPSP will Swmmate to weake Hction potentiod

MEPP ( MINIATURE END PLATE POTENTIAL)
- Even (n resting conditionS, Small pockets OfF BCh releaged , creaj:inq MEepP

7 amplitude 2 m™igovolts

AUTONOMIC DICSENSESL RELPTED TO Ny JUNCTLON
=  coxt chanpels = LAMBERT EATON DISEASE
=+ Nficotinic Receptor channel > MYPRSTHENIA GRAVIS

DLFFERENCE ,
7 NI repeared contrackions s T @ nNtinUOLS
voluntary activity

—  Strengh Wil worcen in Myashenia grawi€  Nicotinic
- StrengiRh  will inCregse in Larmbert Eainn e R
cdisease (die ca* qc.cumulaf)




EXCITATION CONTRACTION COOLOPLING
-+ ca®t said o0 be coupling agent

7 DHPR (PIHYDROPYRIDINE RECEPTOR)
—  haS Vvoltage sensor in Mmuscle tissves
= L type voltage Sensitive ca?t choannel

7  SPRCOTOUBULAR SYSTEM OF MUSCLE
— EC coupling Occurs in fthe Sorcotubuwlar System OfF muscle
7 1 Skeleta] muscle -  Q Ttubvules | Sartomere  +nt
= 1In coxrdiac muscle 7 1 T tubule | Sartomere +nt
—> couplinq. occurs in the TRIAD
-  TRIAD = One end Of T tubule T Q ends ofF L Tubvle
on eilher Side
7  Exponded endg of L Tubule are Terminal cisternae

+ RyR [ RYPNODINE RECEPTOR ]
~  When depolarigat® arrives via T-Twbule into mMuscle 4
Sensecl by DHPR , DHPR intexotts T RYR = a2t will be
released into Sarcoplosm.
= ca>t combines T Troponin C , resulting in attin § mHyYosin
interack™  —+  Moscle contrace?
7 During Reloxarh t-,m%{l:?tf’ﬁt'?gﬂ?t%% puumped Ouk by SERCH pump
=  GQenetic defeckg OF RyR result in
Malignonk hyper thermia
Central Core digeoge
Brody's digeage

Dihydro pyridine
®

" :
ca™ 4 Troponin C

QeEin 4+ My oun

L tubule

Terminol RYR  seren
cisternae  TRIAD ®

MPLIGNANT HYPERTHERMLIA
7 DBefore Sx o dlt adminigtrat® or Sth| balothane | ERhexr

Sudden masgive releate 0oF coXt occurs

resulte in excesgive rhymmic contratt” of moustle
T muscle mettboligm

Genevakion of HEAT in the body

Cauusing  TACHYCARDIA

I & ¢4

2 Rx by DANTROLENE Na (uncoupler OF Exutat’ § Controct™)
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CeNTRAL CORE DICSERSE

Excess ca 2 release , mitochondria Studded T CcaT & they will disappear
Leaving o Cave In the cell

Dihydro pyridine
EC COUPLING IN CPRDPLAC MUSCLE B i@
7  pepolorisakD Sensed by DHPR —
DHPR itSelf Open =
ECF ca>t enterS muscle -

CowsesS Furmer cOXt release from YR
= ca®™ induced ca™t release

Termninol

1 . g [
Eck ca*t influences cardiac contrackility CtaImaE RS

— Due to difference in the DHPR Receptor strudure
NIFEDIPLNE 5 Qg oOhly on cardiac moulcle Contrackiliky s
won't aws On Skeletad mosde contraility

SARCOMERE
- The digtance blw the @ Z - Lines = SARCOMERE
*  Normal resting Llengtk = Qpm LLjor Lygy = 8

= STARLING LpwW
=+ Greater 2 the Initid-m@ﬂﬁﬁ?t'ﬂﬁn%%sc!& » Skronger ig fhe contract”
= Tin physiological (imiEg
Lo C(Leng™ optimum ) 7+ 2.2 u (produce stronger Contradt”)
Lax Clteng® moximom) = 3.3 M

? Titin

PSEUDD
H - 20ME

light Qreas

B?JND Z0re. BHND

M-line Cmyomesin) @O
CrosSS gCectional view Of z-Line 1% Hemcdoncd O

Eath thick filament will be Swrounded by 6 thin filaments

Eath thin filament ig gurrovnded by 3 thick Filaments
THIN I THICK 2 & : 1




= TITIN
<+ anchored o 2-LineS & \E enters Thick &lament
=  largest human protein
= Qidz in alighment of thick filomnent to Sarcomere
= Qenetic defFeckts coustes LIMB GQIRDPLE MUSCULAR ATROPHY

>  DYSTROPHIN
= linked to thin filoment § reathes Sarcolemma
=  bystrophin linked t0 B dystroglycan in Sarcolemmao ,

intwrn  linked to o dystroglycan »

2 Dystroglycans Llinked to 4 Sasrcoglycans - Total 1 6

o bystroglycon ULinhKed tO LAMININ CECM PROTEIN)

7  Tension generated by ackin - mMyosin Interattion ig& transported
exterior by Dystrophin

7T pefect CauseS DUCHENNE MuscuLAR DYSTROPPHY

4

-+ 1 - Band -+  thin filaoment on either Side of z Line
2 A - Band —  Remaininq part
= containg Thin & thick filoments
— H- 20NE
=  present at the centre Of A Band
7  bave thick fFiloment
= 1R/ entre FOEOK Zone, M - Line. iS present
on eifmer Side of m-Line , Lght areas are present

7  PSELUDPO H - 0NE
7 Dark m Line g adjoining light areas on eifmer
side

DORING MUSCLE ONTRACTLON

1. Sarcomere Shortenhed

2. L Boand shortened

3. A Band remains vunthanged 10 widK{

A H 20ne disappears

h. M Line becomes prominent

6- At 1.5 M wontrak® length, = <M Band appears
At 1.a5 M ControdeP 7 (1 Band appears

MOLECULAR RASIS

1. THICK FILLAMENT -  mmode oup OF BOD myosin molecvles
Body
C::;%
<
Heod




Q. THIN FLLAMENT

¥  ACtin - Blkive Sfke >  cCovered by Troponin - Tropomyosin omplex

c 7 affinity for cg??
T o OFFnity fOr Tropo myosin
I . OQFfFihiEy for awin

1 Troponin

—
—
1 Tropomyocin

MUSCLE CONTRPACTION
- g dit croge b’ridqe aycling
>  €Eath thin filament ackive Site interatts T myosin head

DURING CONTRRACTION
Tension o NO. Of adtive Cross bridges

Shortening o spread of Goss bridge Cycling SO i
actcive Sik I

11

ISOMETRIC CONTRACTION
=+ only tension developed in mMuidle
=+ no shortening , lengTh  re AR Rome! e |
7 ho work i€ done
= ™™ore heat liberatred

TSDTONIC CONTRPCTION

7 Tension remains samme

7 muscle ghortening occurs

7  wWork iz done only during isotonic contraction

ENERGETICSE IN mMULLCLE
During contimuous muscle c:lu:i\lil:g,

1. STORED BTP
— 16t Utilized
= enerqize the muscle for 2-3 Sec

Q. CREPTINE PHOSPHATE (PHOSPHAGEN SYSTEM )
7 LOHMANN REPCTION

CREATILNE PHOSPHBRTE — PDP —> ATP —>  Otilized

7  ULsed for Tmmediote SynmheSis & otilizak oF ATP
> for onh;l 10 —1Q SecC.




3. GQLYCOGEN LpCLTIC ACLID &SYSTEM
= bhext Source of enerqy
Z  onowobic glycolygic For hext 1 —a min

4. OxLDATIVE PHOSPHORYLATLON
= bext Source Of €nergy
7 Longest Sewing energy Source of HTP
-  for many bours

TYPES OF mMUSCLE FIBRES

RED (Perobic) WHITE (Pale)
=  Slow oxidaktive = Fogt glycolytic
= bigh myoglobin content = Low Myoqlobin Content
= high mitochondria -  Ww mMitochondria
-  High vascolarity , capiliory 7 Low Vastlouity , capiiiouy
dengity clengity
-  glow Sustained = lescer durokion
SMOOTH MUSCLE

¥  Involuntory mvulcle thakt [(neg viscera

- 2 TYPES
1. SINGLE onaT = Bonde oF Fibres work cogeer as Single LNIE

> Ex : ViScerg

Q. MULTL UNTIT = 1Individval fibreS, behove independently s
Seporoke UNItR

7 EXx: TIric
Arredor Pili muscles Of glkin

Spike
2  RMP
- - 35 t0 — A5 MYV
# on o0Sdillatory potential \

' There iz <ledkromechanical coupling
in addition 0 phormacomechanical coupling

Slow woave

—36 E0 -4h

X

TUBULAR SNSTEmM 8 roudimentary
7 CAVEDIAE = membrone clepressions
CAVEOLEIN = protein Q|w coweo|oe
=+ Insted OFf 9 lineS, DENSE BODIES Qre present

2> Thin 2 Thiclt fFiloomnentg ki —7 1537




SMOOTH MUSCLE CONTRPCTION

ca*’ + CALAODULEN | ™io
Floment

i) \
ackivalD OF MLCK iy

¢ Dense
AtHn, myodn interatt” nhey

¥
Controes™

= Thick Fllamentt requlates the contracc®
=  LATCH — BRIDE PHENDMENON Shown
» Bfter o Certain time OF st bridge cycling s
crosS bridgez remain lotched

* No further cross bridqe C.Litlll'hot & JJJ
2 NO fuwiher Ot breakdown
GASTROINTESTINAL TRACT
INTRODUCTION

LAYERS
1. mucosa
Q. Sub mopcosa
3 MUSGWUOriS MLoSaL t.me/latestpgnotes

A. Serovs |oyer

INNERVATLON
ENTERIC NERVOUS SNSTEM
=  Bronch of BNS
= oka Peripheral [ mini brain
= Sub muctous | meissner’s plexos (Sensory)
-  myenteric plexus | Puerbach's plexus (motor)

NEUROTRANSMLITERS
EXCLTOTORY NTS -  PAch
Subtkance P

INHIBITORY Nts =  vip Cinhibite motility)
NO

ELECTRICPL PACTLVITY
=  poce maker Cell - Interstiticl cell oF ¢cpIBL
= Electric adhiiviky Occuwe ok o frequency

Frequency differs ab different partg of Gr7




= BER (Roasal Electricol RhymRmM )

FREQUENCLY
stomach = 3 -4 timmes |min
Duodenvm = 1 min
Jegunum =2 9|1min
Ileum = *Imin

= The deweage in the frequenyy from oval to anal direct™ of peristalsic
responsible for LAwW Of THE GUT  EXCEPT colon (ontiperiStalsis)

ANTI PERISTALSLS
- Nakurcnll&j occors in colon ( From hepatic Flexure OF colon to Caecom)
frequency ok Sigrmoid = 6-9|min
ot AsSc. colon 2 -6 mMin
=  significance = t0 vreabsorb water

MAXIMON ABSORPTION OFf INATER TAKES PLACE AT JEJUNUM C(6.@ Ibkr|day)

absorptive storaqe
REFLEXES - .
Q@ Defecat? i€ initiated by whidh re¥lex 276
opon rising up from bed In moring  “UHE
G @Qastrolleal reFex 69|
b Gastrocolic reflex t.me/latestpgnotes
c ortsrocolic reflex o -
d m™ass peristalsis
TYPES OF REFLEXES
1. LOCPL REFLEXES
=  entirely confined to digestive wall C(ENS)
=2 Ex% Peristaltic reflex
2. SHORT LOOP REFLEXES
2 ENS T— Spindl cord
= Eex: orthocolic reflex
3. LONG LOOP REFLEXES
= ENS 2 Spinal cord = bhigher centres
= Ex2 DefFecakion Reflex
4
MOTILITY IN DIGESTIVE TRAT 8 %"
1. DEGLLTLTION (Cl0-1Q Sec) N 1
= 3 PHPSES
1. Oval phase - wvoluntory l
2. Pharyngeal ]. tnvoluntary siall owing l
3. Oespphageal (reFlex phases) :‘;:;&: I~ Les

39|
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ORPL PHASE

2 tongue iz prested Lpward & badwocard ¢ bolus OF Food pushed into post.
pPharynx

Pharyngeal phase
= sensSitive part =2 Tonsiljor pillar
= Food toudhes tonsillar pillars § Swallowing centre In medulla activated
Cause beglutition aphea € Sends Sighals For CO -ordinaked contrack®
are Seen in pharynx & oesophagus
> X § X CcN involved
7 EVENTS PFTER UPPER OECOPHAGEPL SPHINCIER RELAXAIION
1. Soft palate mOvesS LpwardS so that poSteror mareS are cloged
2. Epiglottis falle & clotes the respirarory passage
3. Poloto pharyngeal foldg approximate (N A line € leoves A narrow
Slit for the pascsage ofF bolus
A. opening OF oesophogus widened & wawe OF perictalgic gent dowdn
wayd s

OESOPHAGEP L PHASE
= |OWER | GASTRO OESOPHAGEAL SPHINCTER
-  physiological sphincter | fFuncrional Sphincter
- no anatomical entity

=  ads as a high préwere kpititer areo.
7 Food enters the Stomach by 1° g ° peristalsic

MOTOR FONCTLONS OF THE STOmMACH
1. STORAGE
Q2. MIXING
3. SWWw EMPTYING

Qecepl:iwe,
Relaxokion

I=1.5L

1. STORPGE
— RECEPIVE RELAKATION OF StomACH WALL
= 1 - 1.5 v Food & accomylated Touk Fising intra gastyic pressure

much
= Pace maker of Stonyacdh i2 located in mid portion of Body

A MIXING 7 RETROPULLSLON

—  chyme emnpties from pyloric Sphincter, Some Retrjopulsion

oOf \E Qoes back to Stomach € process Ve peats

3. SLOW EMPINING
- @ -> L -6 hTS O
— ovpto 8hrs for Fok foods 2
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FACrORS INFLOENCING EMPIYING

1. WEAK FACIOR (GASTRIC fouor)
- Gastrin

—> promoteS emptying

Q. STRONG (buodenad factors) 2 1nbhibits emptying

[

a. addic chyme
J
secretin (S cells)

3
Constriction OF pyloric Sphincter

b trritabtion 0f dvodenal mucosa
4

initiakion OF enterogostric reflex

C Hypertonic contents I"&QChl'nc‘t duodenom (bYMPpIngG syndrome)
- cowse Llot of HyO pulled by 0sSmoSis
couses decrease in blood volume £ Couses DUMPING SYNDROmME

HYPERTONIC CONTENTS
t. me/latestpgnotes

CSMO RECEPTOR
J

ENTERDO GASTRIC REFLEXES

d AT Breok down products in duodenum

4
CCR  (dholecystokKinin) released
4
y  Gastric motiliky
i

Fee_\inq QOF fullness

MOTILLTY OF SMALL INTESTINE
1. FED

=+  Peristalsis (Propulsion)
=  Segmentak” (mixing)

Q. FASTING =  migraking Motor complex (MMc)




MMC (MIGRATING ™MOTOR COMPLEX )

= house Keeper of Intestine

= in post abgorptive phage , it clearS the debris
= 90 min wcle

3 Phases
1. PHBRSE 1 —>  Fomin
= qQuiescent phase, only Slow wawes
<. PHPRSE 11 —  |0-I16 min
=  Irregulor contractions
3. PHPSE 11r = B-lomin

=  Activitky front

=7  MOTILLN
- boromone that Sstrengmens the MMc Contradtion

= Erytromycin bindg T motilin Receptors

REGULATORY PEPTIDE SECRETIONS TN DIGESTIVE TRACT

CELL SECRETION FUNCTIONS
Stomach atR on Hy receptors on parietal cell
1. EcL CEUS - 1 gastric add Seuetion
Sewretes HISTRMINE L.me/Pesipotentiaking efFect OF Pth 5 guskrin
2. G CELWS = 1 qastric aud Seurekion
Seuretes GASIRIN = 1t motility Gastrin
3  Sromprostarin(fP ‘:i;“"i’:sf_' v <} Hgmm
synihesiaed by Farietol cell receptors
= D-cells in pylorus,dvedeq > 4 Qastric Boid Secretion
= d-cells in puncreasnum —> Suprestes the insSulin € 3|ucg30h Secret™
—  bhypolhalomic newrons | & Sewetes GHIH
CELLS TN SMALL INTESTINE
DuoDENULM
1. S cells = Maintaing cdkoaline pH in duodenum
Secwretes SECRETIN Constricts the pyloric Sphinder
causes sewrekion of HCoy ¥ich panueakic
Juice
Q. ICELS = J gastric enotility
Secreks CCK T intestinal motility
couses emyme rich pontreakic —uice
to be gewreted
Bile flow from gall bladdur(cholagogue)
3. Mo Cceus 2 1+ ™~Mmc contrackion
SecreteS MOTLLEN
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GRP =  Qastrin Releasing peptide

PEPTIDE YY = Tleal mucosa in response to Fak
(TyroSine Residuves) preventS Further Qasktric emptying
INCRETINS
= released by GI mucosa in responSe ko oral glucose
=  bthey will go to pancreas § P insulin Sewekron

GLP1 or
Q1P (Glucose depenclent insulinotropic peptide

SECRETIONS IN GIT %
SPpLIVA

— Cecrektexr hl%hESt Volume of K+
> 1t neither have endoarine control 3 only newral Control
= In SIPLORRHEA ¢ NO ductuwlor mModificokion

pH =¥ 6 - 65 , hypotonic (@ rsotonic)
Q ions - Kt HCO5™
2 emymes = Ptyalin Co-amylase)

Linguad Lipase (for Lipid digestion)
- Thiouwyanake 10NZ 5 IgH, LySoayme

Dock
mod i fl
Nat ch
T L T |
—3 i
Kt Heog«—  ©

] Hlﬂ
IMpermeable
to HyO

GPSTRIC SECRETION

GBASTRIC GQLANDS

1. MucusS NECK CELLS -  Secetef Mocos

2. PEPTLC Or CHLEF CELL T Secretes Pepsinogen
3. PARIETAL Or OXYNTIC CELLS —> Skcretes Hcl & Intrinsic fackor of castie

PEPSIN
= «aids in |0 -Q07 OF protein digestion
= opeeded for furiRer gostric acid Secrekion g digestion OF meat prote(n

ccollata en)

RENNIN
> Secwuetred in Stomoadh
=  belps in digestion oF milk protein

GASTRIC LIPARSE
= o Tributyrase
=+ digest btribukiric acid [ Butter fat




PHPSES OF GASTRIC ACID SECRETION
1. CEPHALIC (207) = mediared by vaqus (site & Smell of food )
Q. GPASTRIC PHASE (F07.)
= portly mechanically = by distens” 0of Stomady wall
7 partly chemically = by protein breakclown producks
= mediated by gastrin hormones

3. INTESTINAL PHASE CIOT.)
= mediated partly by gactrin
= 1Inhibited by bewptensin

7 TRYPSINO GEN

PPNCREATEC JVICE puodenuvm T Enterokinast

= PH > B0 , (sotonic

- Hcoa‘ rich (for chyme) e

=  Enmyme rich (for notrients)

- hig hest prol:efn content CHYMOTRYPSINOGEN| 7 CHYMOTRYPSIN
= Trypsin, chymotrypsin are called as ENDOPEPTIDRSES

= carboxypeptidase ; Aminopeptidase are called as EXOPEPTIDRASES

- lipase, co-Lipase § phospho lipase P B s Amylase, huclease

=

DL SACCHA RIDPSES = Di § tripeptidases ) Trehalase

BILE
= Seueted btd LIVER
=  Gall Bladder
= StoreS § COncentrates bile
=  ocidifies bile
=  add mucvs to bile

DIGESTION § PRBRSORPTION
FONCTIONS OF GBILE SAUS
1. bigestion of (ipiclg emulg iFication
. Absorption of Lipids
3. micelle formaktion for Fat albsorption
= ferrying function
AbSOrption Of nutrients - Stomadh
stomach - Blcoho! absorbed

buODENUM 2 Divalent cakions FetR  co
JEJUNUM

= Bll major nukrients
2 max. Ha0 absorption (é6.6L|day) (1.5 L|day from colon)
2 long chain faly acids absorbed into lymphaotic circudation
- appeare milky called LACTEALS
2 Lymphakics in form of chylomiuons




TLEOM 45

+ Mg, vik By, Bile salts alosorbed from Tleum
= Enterobepatic cycling occurs F-8 times a day (of bile)
- ™Maternol Ontibodies are absorbed from Ileum

QUT Oor COLONIC MICROFLORA Synikesized g ablSorb >
Vit B , folic acid s Vit K & short chain fatty acdds

BLOOD PHYSIOLOGY

BRLOOD COMPOSITLON
1. PLASMA (K57.)
2. CEUS Cu57) (RBCs, WBCs, Plateleks)

PLASTMA PROTELNS

—+ Total - F - B cim'f.
Alburmin = 4 - 4.5 gm™m7.
Globulin T a - a5 g
Eibrinogen ™ 0 - O-L4 QM.

—

Pll are synikesinzed by Liver EXCEPT | qlobulin

2 Normal Blbumin : Globulin Rakio - 1.F - =21
=  Prohrombin Normal level 7 0.02. - 0.04 gmMT.
t.me/latestpgnotes

=  PALBUMIN — exertg plagma colloid osmotic pressure

<  GLOBULIN
7 B
? do,B 7 transport proteing > Cceruloplasmin CudY

Trong fervin  FedT
SO § » Tromuouno globuling
RBCS
-+ 8u diameter , biconcave 3 non — motile, non - nucleakted

2> Srpges OF ERYTHROPOIESIS

1. 18t TRIMESTER = mesoderm of yolK sac > MYEWID
STAGE

2. 3-6 monlhS of PREGNANCY = Hepokic stage =7 Liver cells Formms RBC

3 3rd TRIMESTER =  Bone MOUTOW 7 mMYeloed STRGE

= RED RBONE MORROW (RBM)
= At birth , all bones howe RBC
<  PBFker fot infiltvokion , fewy bhave RBM
> Lonhg bones
fot bones

-
= Sternuwm
—+

AS1IS C ANt. Sup- Ilioc Spine |




PLEORIPOTENT HAEMATOPOLETLC STEM CELL Ay M)

N\ i =
CFU ERYTHROCYTE CFL MEGAKARYOCYTE CFU GRANULOCYTE
J 'L MONOCNTE
Pro Erythroblast Plake|eks Ll
<4 Monocyte
RBC

7 1In Bone mourow 5 Myeloid % EryMRroid rokfo =+ 312l
=  Precuwrsors are hucleoked s mMmakured eryMrouytes Qwe Hon - nucleaked

PROERYTHROBLAST
Basophilic

ERRLY ERYTHRONORMOBLAST

INTERMEDPIATE ERYTHRDNORMOBLAST = acidophilic , Hb begins ko appear

LHTE NORMOBLAST

RETLCULWDOATE

MPATORED RBC t.me/latestpgnotes

=+  Normol Reticuloeyte coont = o2 — a7,
High In InfontS & children & hypoxia

—  Erylhropoiesis tokeS about F-9 Days

NUTRLTLONAL ACTORS
IRON * For heme Synihelis
Vvie By , FOLLC ACID
> for mokurokion OF BPNA
= cell divicion ig $0 ropicd —* cell Size deueases from SRV (pro(&wﬁicr)obmst)
to 8|u CRRC)
< In vit By & FA defidieny
7 cell division do not occur
= Lloge & Immoakure Cefls, resvlEfng in MEGALOBLASTIC BANEMIA

Omer fadkors 2 CU,; Iny ekt




OTHER FACTORS
1. HYPOX1A
Hypoxid
4
Interstitiol cells OF Kidhey
Stimulakes

i

ERYTHROPOIESTIS ( in about 5-6 dcu:,s)

2. HORMONRAL FACTORS
a. ESTRDGEN = inhibit Erythropoiesis

b. TESTOSTERONE

= ¢ctimulokes Evylhropoiesis ok
1. Kidney > Reason of males hoving
2. Bone Mmoxrrow mrigve L
3. OhKhowbh J
WBC
1 GRANULOCNTES T PGRANULOCYTES
1. Neukrophils (»0- 3707 D 3. Monowtes (-87)
a. Eosinophils Ci-a7v ) Q. Lymphooytes ( 20-307.)

3. Basophilgd (0-11-)
t.me/latestpgnotes
ABSOLUTE COUNTS
7  Total Leucowyte Count
= DiffFerentiol Leuwcyte Count

NEUTROPHILS (50-%07.)
PRNETH COUNT

STRGE L (single lobe) = 57 In peripherol Ciraulakion
STRGE T (2 lobes) = I57

SAGE I (3 ipbes) = 35-4F7.

STAGE IN (a4 Wobes) > 10-I57

STRGE ¥ (5 lobes) - 5-107

SHIFT TO LEFT = yoonger nevtrophilsT /
— in case of infeckion

SHIFT TO RLGHT 7 Older newtrophils iN bone marrow?




LIFE SPAN [ ScHILLING? S INDEx |

1. Neukrophilg ? L4 -6 hrg
Q. Lymphocytes = 300 doays RO —
3. Monocytes = few bhrs tO Few dcu.;.fs[if_jm:;ti;:]
A. RBC 7 120 dasg
5. Stored RBC = 60 doys
6. tlY2 of Stored RBC — a8 - 3% days
F. Neukrrophlls 7 4-8 hrs to few doys
6. Plakelets B -1a daug
Q. tly of plaktelets ™ 4 doup
0. tla Of Stored plakelets > < 1 doy
MONOCYTES

<+ and line ofF cdeFence
7 lorqest wBC CI1B - Ao M)
=  monocyte count increased in Malaria

LYMPHOCNTES
- 2rd Line of defence
= Basis for Immonitty
= T - Lymphooytes =  Tnvolved in cell mediared Immaoniky

B - Lymphodytes

7  Involved in  Humoraod tcrgﬁll%t?ém%rr]ﬂ‘:egs

=  plasma cellg —  Antibodies Secretion

2  Pntibodies in hvmoral immunity = 1gG, I1q A,1g M, IqD, IgE

- Iq 6 = Sewetory Rb

7 small lymphowytesS Qe mMore mMakured

EOSINDPHILS (21-47%.)
=  COUNT INCREASES 1IN
1. Parasitic | worm Infedtion
= dit ™Major Bogic proteing
2. Bllergic conditions

BRASOPHILS (O- 17)
=  Synhesize € Sevete Heparin & HiSkamine
—  BASOPHILIA — 1T Bolophillc count
Seen in Ollergy

PUNCTATE BASOPHLLIA *+ Seen in Lead poisoning
?  motwakijon arregted in early Stages
—  Known @S Basophilic Stippling of RBC




PLATELETS | THROMBOLNTES

—

—2

4

l

v 4 4 ¢

49
formed from Megokaryocytes
1 megakoryocytes — |000 — 4000

N Siae =  QA-y M dicmneter
non motile, Nnon nocleaked
N Count 2 1.5 - 3lacs| mm3

CRITICHAL PLATELET COUNT
—  { 140,000|Mm 3
-2  QavreSt OF bleedlnqj i8 very dieficolt

OPEN CANALICULL for entry OF CAXT present

GQranuleS releaSe ADP § TxBy

cat cauge exowtosls OFf granules

more plakelet® are rewvited > Plakelet plog Formed

ca®*t allo required +#or CcContradile Filoments Catkin, myosin, Thrombo-
Sthenin ) — belpg in retrad-ion O0Ff Clot

Deficiency JLleadS t0 THROMBOCNYTOPENLA
ITP (ldiopathic Thrombocytic purpuwra )

Plateletg Stops B\eedmca'me”ateﬁtpgﬂﬂ&?& 1 -3 min (by plateler plug)

CLOT FORMABTION

—

3

4

v

occtwrL in L4 -9 min
require.d for

Small injuries are oddressed by platelet plugs
clot formokion occwrs in lager inguries

Plateler pluog 2 temporory
clot  Stakilines the plokeler plug & aids in healing
proR rombin ackivakror ( RLe)

STERS
1. PROTHROMAIN —7 THROMBIN

FLRRINOGEN  —7 fIBRIN

POLYMERILATION
— PROTHROMBLN ACICLVATOR FORMATION BY
—  ERTRINSIC PRTHWAY — Tissve injury treleages Tissve Thromboplas-
= INTRINSIC PATHWAY —  Troumo to blood itself

Fockor All comes in ontotr T Subendotitlial




CLOTTING FACTORS (1CcsSH)

U T 2 A A A AN A AN}

AEHM R ceR e .

ProlRrommbin

Tissve Thromboplastin
cq =t

Labile Fockor

Stoble FAOr

Anti Hoaumophilic focor
Christmal fatkor
Stuwort prower
PTH

Hogemen fadOr
HMW K

Prekallikrein

ENZYME CASCADE HYPOTHESIS

B — Ra
co®t t.rm/latestpgnotes
Xo —— X

ANTI COAGULENT MECHANTIMS

INVITRO

= Dilution of blood *» 20 times

7  Heparin
=  Citrareg
= Oxolates
-  Eeprh
HEPPRIN -

Fib‘rinogen =P EXCEPT for the 18t Q Stepg OF
IntrinSic puhmwoy , al) oTher steps

TN vivo

used For
4  collecktD
| » Storage

- ows by chelar ca?t

Qs vigq anti Rrombin M
used for Heporini2ok™ in ML ctc

Hepourin

50




N vIvD

1. Smoolhnesst Of Endomeliom

2. Glycocolyx Joyer on Endomeliom Qlycocalyx
3 Thyormbomodulin loyer Endomkelivm
4. Heparin

5 Tissve plasminogen ativator
strepto kinase
Lro kinase

-  convertg pl&&mlnoqm —  PlatSmin

Z?  Plasmin bos trypsin like ackiviky to digest Hbrin threads

BLoob GQROUPS
= divided
Q0 blood group system So far
RBO
Rh
Kell

DuFFy
M &N = con be veed for pakernity dispute

ABO SYSTEM

> BANTIGENS - BB t.me/latestpgnotes
L+ Blood Group —  Oniversal receiplent
2 > onBi B = univerzal donor
B =2  ontl B
AR —  NO ontibocdies
0 = ontip, anti B

- RoMBBY BLoob GROVP O °R’

-
‘H'Cdene. *l-lr qene B gene
4 AR 1
H- SubStance ®» Sub- BSubkgkance
Cin most ) Skance

SighiFican ce

?  hage anti Ay anti B, anti H

—  Onhly tronsfused T Bombowy blood grouvp Only




Rh BLOOD GROUP SYsrem
+ posed G, D,d, E,e
— Q07 Of Ekimes ¢ Rbh
= onti Rh antibody

D
Nnot present in any individual
NoE a noakwally oceuring anktlibody

§57 Rh positive }
157. Rbh hecao.l:lve

I

L L1

—  present Oohly the Rh —ive individuals who
exposed O Rh —+ve blood

= Erymroblastosis Feralrs

_ Momer - Rh =ive
16t Baby = Rh +ive ) sensitized

v
Starts forming anti Rh antibodies (48-%2 hre)
antf Rh antibocdies Fully developed by -4 monMks

and Baby = Rh +live

i antigen & ab reaction OccucLs

Erythroblostosis feralis
t.me/late_s,tpgggl“g%m

=~  Jowuundice

Preventive Mmeasvure
=  Pnti D Serum given t0 momer akter
delivery of 1¢t baby

TREPATMENT
= Exchange tronsfusion For anemiqg
—  Photofheropy For Joundice

BLOOD TNDICES
1. PCcv ( Haumokocrit) = 3% — 457
- 1 in anemiQ
T in  polycythemio

2. Mev (Mean corpuscular — ¥8-93 M3
volume) T calevlaked by Pev
RBC coount
2 <(F8 7 micoeytic anemfa (iron clef. Anemjo)
> 93 =  mauowtic [ megalo bla stic anemic




3. MCH CMEPRN CORPUSCULAR Hb) -
2 colewloked by
Hb
RbC (Ounht

28 - 32 pg

=2 4 In Sron def. anermio

4. MCHC (mean Corputcular Hb concentration) - 33 — 387

goatorakion of RBC by Hb

= i ‘
ASEE T Inproy } RBC &fre intreased D — D
MCHC redouced

= mawo aytic | megaloblastic anemia

—>  percentage OF

5. COLOUR CNDEX
Hb 7. -
RBC7.

4.5 g 7. —  considered 1007.

=+ 5 million | mm3 —  consiclered 1007

RBC Count = umillion [ mm3 = 8o
= N value - 0.8 -1
{08 =2

hbypochromic anemia

0.8 —1 = NOYMOChromic anemioa

t.me/latestpgnotes




CARDIOVASCULAR SYSTEM
CONDUCTING SYSTEM OF HEART

INTROOUCTLON
Q ChoosSe the (orreck storement
0 Rt akrium excites aheod of I akriom
b Wt akbrium excites ohead of Rt akrium
C bomk Qkria excites aF game Eime
d depend?2 OnN Cide OF the atrivm

which Starerment 2 cCorreck

Rt ventriculor excitatrion Stouts f£irst
Lt ventriculow excitarion Storts  first
Bom af the 2ome tire

dependS ON orientat”

o N T L P

IWhich gtokemment ig COrreck

Rt wventricle exgtat" ends eaxlier
Lt wventricle excdtatD ends easlier
Both, oF the game tiMme

o n o Q O

Some time Rt € Some times LC
t.me/latestpgnotes

Whidh wentricwdar egeckion StortS st

Rt

e

hoMh

Condition of wvessel wall

a N o @ o

Pulmonary valve Opens earlier dlt down Sktrearmn pressures
Portic valveS oOpens Llaker

o

Rortic valve close F€irst

VN

PulmD nary  valve Closes \ater

SA Node i2 pate maker dlt
Slow depolarisar” € glow repolorisation

cslow depolarisok™ € ropid vepolarisok®

Q
a
b ropid depolorigat™ & vopid repolorigakion
&
d Ropid repolorisation & Slow vepolarigat”

54




55
INTRODOCTION

1. Heart mMustle workg like SYNSITIOM
2 all fibres Contrattg a2 a Single bundle
7 dlt numerous QAP JUNCTIONS
— ropid passage Of (ONS occurs
=7 mode op oFf & Syntitia
BEriQ = contracktg togelrer
ventricleg —  Controcks togefhes

2. Contauins INTERCALATED DISCS
7 provides  eleckro medthanical tefrering to fibers

iligi

INNERVATION
—  sSympamhetic fibres (mainly from Ty -Ty)
—  precominantly epicardial dictribukion
7 manly contol QDhtI*QC.HIiI:H

\JO.(ac:LI ~bhree
—  predominantly endocardial dittyibution
—  malnly controls heart roln
= Rt vaguS innervakes SA Node
7 Lk \agus (iNnervates OV Nodes
t.me/latestpgnotes

CONDOUCTING SYSTEM OF HEART

ANPTOMICAL PARTS

= €A NODE
- BV NODhE

= 3 INTER NOPPL TRACTS
=  connewtS SA Node to AV Node
> 1. PAnterior 2 Badhmon'S bundle
2. middle Wenckebath's bundle
3. Posterioy '  Thotel’s bundle
Q. PBr. oF Onterior bundle — Inbervokes L. Prriom

BUNDLE Of KENT
= oberrens anomolous parh  thok connews akrfa direttly to ventricle bypasSing

AV Node
-+ NO AV Nodal de.rcu{ s
e
-  gchortened PR Tnterval Wawe

= oppearg QS8 4 wowe ON ECG
= Seen in wWolff parkinton white Syndrome
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Slowest Conducking part

A-N Qer:d'tor'\

s T

Q_oU'DD

P-nN Recaioh
=  Junctional Fibres Qf atviom € hHode
causes great Slow down 1N Conduckion Velodihy

N Reqion  (Nodal tissue Proper)
-  FRuwmRa  Slow dowon
- max. no. of heart blocke Seen here

N-H Region —  his bundle ariges here

BUNDLE OF HIS

Q Suspected case of RBBB, which interval 18 prolonged
a PhA
b BH
C Hv
d None

t.me/latestpgnotes

HBRE (HLS RUNDLE ELECTROGRAM]

—  INDLCATIONS
1. Heart RBlock —  to checkt tohealer the block (S ahove (AVNODE) oF

helow CRundle branches) the Hic bundle

a. To differenHate blw Ventricwlar & Supra ventricular tathy cordioy
- B wowe - Sp Nodal depolarisation

H Wave > HiS bunclle depnlmisa.t”

v Wave = ventricdow depolaxicat®

A H
— PH INTERVAL (BF —13D M)
-+ HV TINTERVAL (35 -55 ms) v
@ 1f PH Interval i2 prolonged —  Bloct iz above (HY block)

Hv Intervol g prolunqed =  Blow i below CBundle branch bleck)
= 1n ventricwar tadhy cardia ¢ B Wave (g abgent

@ gives L& branch ¢

continueS at¢ Rt Rroanch




2 Tmpulge enterg At bronch first and through TVS goes ko RE. Branch
— respongible for Q Wawe cleflettion

2

Impulse NOW reathesS opex
Purkinje Fibreg are presSent at opex

3

= GATE CEUS oOf HEB®RIT
1. AV Nobpod cells
Q. Puwrkinje fibres
=  allowg Impulges to reach wventricles
i higher the HR. lonqtr the Refradory Periocl
— provides a physiological block

~ tmpulSe Spreacds From apex to buse € Ffrom endocewclivm to epicardiom
last part toO get depolarised = Boase of left ventride g its epicaurclivm

LAST PBRRTS TO DEPOLARISED
1. Epicoardium OF BoSe Oof Left \entricle
a. Pulmonary Conos
3. Upper most part of Inter ventriculor Septum

LAST TO REPOLARESE — Apex endocardium Roge
t.me/latestpgnotes AP EX

FONCTIONAL BSPECIS
"  RPATES Of DEPOLARLSATION
—  Fostect depolarising cell ig ok bouge ”

Fibre ot opex clepolorises first 5 last to complete the depolarisation
fibre ot boge repolarises firgt

ACTtoN POTENTLAL IN HEPRT

SLOwWw RESPONSE TYPE ERAST RESPONSE TYPE
- SA Node =  Purkinge fiber
- BV Node —>  Nentriculor fiber
=+ RMP —55 £o —-6b my —  RmMP =90 mv

SLOWLY DEPOLARILSING TYPE

DJ \/ \
| ] { SP Node

Purkinge —Qqo° |
Fibre

3. A
“




-  Bmplitvde OF Purkinje fibre is mMore than SP Node
<+  Natwal exutobility of pwitinje fibre ig balf that of SA Node
+ Slope of phase 4
=  Flabt in purlcinie Fibre
— ot the end of repolarigation 5 It can’t depolarise by itself

" Gteep in SA node
-  determines cml:c::mo.ticil:kd

— 1 slope of Phase 4 in purkinge result 'n enhanced | cbnormal cw.tomo.tic_ilrg
= fast responte Fibve Qget conmverted to glow Fesponge &Fibre ¢

results in Brrythmias

PRRYTHMIRS — PPRTHOPHYSLOWOGICAL BPSIS
1. Enhanced aobrormal automakidty
2. Triggered Qckivity C(AFter depolarisakion Ceary| bDeloyed) )
3. Re entry & Circus movements

CONDITIONS r|f Enhanced abnormal automaticky
1. Hypoxid
Q. ISchemia

3. Tetrodotoxin
t.me/latestpgnotes

LSCHEMLA
ML \
d
Na kKt Pump Fauls
J
Kt startg accumuolating in ECF Nat ";: “f
<
g
{ - Kﬁ
: M|
Elecktric gradient created /¢\",'_)(_}
J

1lc k1 accumulote ok iNner

aspect OF membrare

¥
membrane beging to depolarise

RATE OF DEPOLARL2ATION determines conduct™ Speed OF 1 impulse

PART SPEED (m™|sec)
SA NODE 0.0 - 0.\
PV NODE 0.0 - 0O:l Cslowest)

RUNdle OF HiS 1
Purkinje .5 — 4 (fFastest)
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—7 AV NODE

Slowoest C.cmduu-mq velodty
=  Smallest dicumeter ofF F~bres

=  least no. Of gap Junctions

Rate oF Repolarisakion determineS TINTRINSIC RHYTHMICITY O0Ff THAT PART

PARTS RHYTHMICLTY | min
€SP Node 8o -lo0
Pv Node 60
Puorkinje fiberg s - 40
= Fastest repolorising pourt — S8 Node (Pace maker)

= &P node § AV node hos equaj PP bukr SA NodeS recovers ear|iexr = PACEMAKER

2  PBrter cordiac denervak”, HR —>  increaseS (80-100|MmMinY)

7 Sp wNode normally ounder vaqal tone
>  arfter cardioC derervat? ¢ \foqal tone ig |ost

OVER DRLVE SUPPRESSTON ( SITOKE - ADAMS SYNDROME)
= Pace mwaker potential of Ay node i€ Zuppred by SA NODE
@ Rectharqing after every impulse ig dore by NAT kKt POmMp
= Av node excited by bhigher frequencies from SA Node —*
Na* kt pump atrivity ikwﬁaaﬁgi@gnqgesabove the bose line =
Hyperattivity OF  Nat kt pump
2  vesultg in Slight neqativity on the inside OF AV Nodal cellg
= PV nodal celz are Slightly byperpolarized all the Hme
-  toke Iomae.r time to reodh threchold

BRADY PRRYTHMIAS
= iF &/ node impulte frequency Iz <60 = AV nodal Not k?t
PUMp hypearadhivity lost = beqing ko genkroke iE¥ Own imMpulse

CD.US'.l'ﬁCi Brrgrarntcu

T If SP node Stops , AV node takes Some time to Overcome overdrive
SvppressSion , o betome pafe MMaker.
ILn thig Eime, ventrides will be qQuiscent
IF it ig oOpto 30Sec — causeg clizziness
> ImMin —  Cawmses Syncope
— STOKES ADAM)'S SYNPROME




TIONIC ApPSIS OF PP
SLoW RESPONSE TYPE

Phase

Phate

Phoge

Phaose
Phase

-

PRE POTENTLAL | PALEMAKER POTENTLAL | DIASTOLIC DEPOLARLSATION
- The potential that aukomokically reathes threshold atb the end of every

FAST TYPE
O Rapid vpstroke - by Fak@eﬂﬂeséﬁ%oé%s (Tetrad otoxin sensitive)
1 Early repolarisat”™ - by Kt exit 2
2 Platev phase - by Slow ca?*? channelg
3 Ropid Repolorizar”® ° ’
4 Resting Potential _ &

Phase Q Eecr- ) D
c_q'.l.ﬂ‘

+ by Slow ™ channels
=+  Slow inward Movement of ca™ (EcF ca*?t)
~  causes electrical & contractile attiviky Cca™' Sparks )

AfTER

= misnomer \. Early PP

— AP are L'rlgcde,red ewig }_

7  coamses extro Systoles f Delayed AD

=  Foctors responsible are -

1 bigicadis C TTjc ca>t)
Peak Of T WOQwe
m_\/ L
7 PeakofF T wowe — VULNERARBLE PERIOD IN HEPRT
—F  octkivity CAan Cowse Fibrillakions

60|

1 Repolorisation kT exit // /

2 Kt exit stops
startz accovmuoloating inside the membyone
3 Nat Funny current
7  Hyperpolarisakion Qdivated ¢yclic Nocleotide gored (HCN) channels
2 wmore the hyperpolariSat® 5 Mmore the adkvatkion
=  equally permeoble Foy Not g Kkt

L Raching Threshold Mrough ca™ T ctransient) Cchanoels
5 o™ L Clong lasting)  channels — Depolarisak D above threshold

Maojor current caused by which ion for SA node & Avnode — oy Lt
for Purkinje fibreg -  Nat

repnlarism:“

DEPOLARISATLONS

Summoted
ackiviey OF ventricle
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POVANTBGES of PLATEAL PHASE
1. long AP dwrckion  pwrkinje fibres +200-300 MS)
2. long repolarizatD
3. long refractory period Ccan't be tetanized)

REENTRY £ CIRCLUS MOVEMENT OCCURS
> Enhonced cwkomakicity

=+ Triggered ackivity
—T Re entry Ccircus movement)

1. Pa'k length increased
- Ex % Cordiac dilokation

Q. Rerractory period ig Shorted
3. Slowed clown condudion velocity

ECG

RECORDING OF ECG

7 qrophic vecord OF elecric qckivity OF heart from body Surface

- Summated activity

=  eleckric awivity carried to the SurFace through bOdJ.‘ Fluids

—7  CARDL JELLY = deweases the resistonce Offered by the Skin
=  Nocl also Can ke oSed

LEADS
>  on elettrode | poir OF eleccrodes placed op a Spedfic body
=  EINTHOVEN recorded 1st Ecg C130K)

B weated 3 Bipolar leadz by platng A eletrodes ok A different points

LBipolar leads measuresicpotenticldifFerence blw X poinks]

positiOn

L KIRCHHOFFE’S LAW - 1T + U+ D - 0 -

L Wave of depolosisukt”  towards
positive elettrode gives ppward deFlec”
D wowe OF depolarizat towards neqakive

electrode Qives down word defleckt®

“  he reverced polarity of Lead I , to get vpward deflecions
— KIRCHHOFF’S LAW
I+ m + (-O) =o0
o = T + 1m0 — ELNTHOVEN EQUATION

B EINTHOVEN EQULATION
— TIf potenticl OF Q leadg are thown, 3rvd lead potential
corn be caolcwated
7 lecd T will hawe high potential (max amplitude)
2  Lonq lead O recorded to identify 'he changesS




UNIPOLAR LIMB EPAPS

— poSitive e€leccrode pluted on Rt orm CvR] , Left arm Lyl] & fFoot [vF1 Kja
Exploving elettrode

»>  Neqakive elecktrode Lkla 1Indifferent electrode] creared by conhecting
3 points & passing it thvough wilson's terminal (5000 )
> peqakive electrode rewrd nothing
b R - (RA+ LA+ LL)

?  BOmplitude rewrded oue less

AUGMENTED UNIPOLAR LIMB LEBDS
— Positive <lectrode On Onhe arm
- neqakive eledtrode Creaked by Joining the other two —
Amplitude oOf Waves 1T by 5O,
2 aVR , QvL , OVF

— 3 BIPoLAR
© LTIMmB LEADS i

L, 3 AUGMENTED UNIPOLAR

 LimB LEADS - record cordiac akivity in & dimensions [ From above downwoards]

—  CHEST LEADS —> record CovrdioC Qurivity in antero - posterior divection
CHEST LEADS | PRE CORDIAL LEADS t.me/latestpgnotes
- eledrocle ploced on anterior wall 0f heast
7 all are ounipolar
2 aka Anterior leads
-+ v, = Right Sternal border
Vi 7 lefrt gternal border
Vay = bW VvV, § vy
Vg = 51 intercostal Space , raid Sternal  line
Vi 2 onterior axillory line
Ve 7 mid axillory line
2 chest leads — Bnterior Lleads
O, @, aVF —  InFernior LeadS
UQ_ = V4_ = Sﬂptﬂj Lleod$

= NOTE — 1In Posterior wall Inforck , red procal changes Seen in onterior leads
Long lead 11 recovcded Seperckely , tO diognose anomalies , Since it has
the highest potential



NORMAL ECG 63

P — atriad depolarigation

B8RS = Ventriculor depolarisation

T =  ventriculor vyepolariSokion

U ~ Repolorizox® OF Popillary muscles, not always seen

HEPRRT RATE
~  The distonce blw Two Successivie 'R' waves — 1 Beak
—> Speed OF Ppoper = Qb mm |Sec

1 Beaf
L n 1 min = 1500 MM x
7 1 beart Reak =2 >
1500
in 1500 mm , Nno. OF heast beaks s X

=7 gerves a¢ proof Coulfentic Woy OF catCudu.tincl HR)

ATRIAL DEPOLARIZATION
2 P wWove i8 te surmmated potentiol 0F boMR the aktria depolarizing
— BIFLD | M SHAPED P INAVE
>  Seen in M™itrod stenosis
2 dit hypertrophy OF Left atrium
= this 4+ in mass — 4 depolarizakt” time of LA — BIFID P WAVE
t.me/latestpgnotes
=  S6AW TOOTHED P WAVE — Seeny iN ATRIAL FLUTTER

ATRILAL REPOLARIZATION

-  not Seen norerally

2 wmerged T QRS complex

= can moke it visible bl‘ Chonging the Speed OF paper
2 ® Speed as mMmm | sec

VENTRICULAR DEPOLARIZATION
= repreSented by QRS Complex

- Normal 2> 0.08 - D.01 Sec t:

—
continues down as RBB

2 S§AN  — BAYN — BUNDLE OF HIS > RB8
| gives t.branch | 188

- 1mpulse enters LBB 1st , via interventriwwlow Septum , enters RBB
Tis productes down ward deflection of @ wowe
RE S wWave =+  ventricvulor depolarization

VENTRLCULAR REPOLARIZATION > represented by T waove



Q. ventriculor depolovizok” § repolarizot™ orve elecrically oOpposite events . 04

Then why oare bof depicted as positive deflections on ECG ?
B. Firstly 4, GRS & T wWaves - summoared potentiols OF electricol Gcl:ivil-g OF ventricles
secondly , Divect™ oF repolorizak® g, dc.pola.rizur“ s In OppoSite divections, ie,
2 depolarizat™ > Spreads from oapex to base
repolorizat?” —> Sspreads from bute to oapex

PR INTERVAL

= gignifies AV nodal deloy

= From [he Stout oF P wowe B0 Stort OF R Waowe

- @ = 0.1 tO 0.6 Sec (max. qccepted — 0-asec)
= Y 0.ay Sec — BV BlocKk

HEART BLOCK
1 = PR interval pyolongotion [ 0.3y sec]
= Al P woves are followed by §RS Complex

& ™ Not Al P wWoves are followed by GRS Complex [LaKa INCOMPLETE HEART BLOCK]
2> ™Mobkitz Type 1
? PR interval goes on inueusing N Successive beats
2 in 1 beat P Wave Not Followed by QRS omplex

= MObita Type
2 Bbrio W Ventricular RaEio — %23 Cincongsistent)
= 8™ beab not readhingiphrneiczentricle
2 PR 1ntervad iS Fixed
2 byt ir\Frequean , One QRS complex ig dr0pped

=  ™MObitx Type 3
®  nsistent (€ 3:Q)
& every 3rd beak will Nnot reath ventricle

2 P owe Not Followed by QRS omplex
3 2 No P wWove i§ followed by @RS complex

WOLFF PARKINSON INHITE SYNDROME
=+ SHORTENING OF PR INTERVAL
7 NO AV NODAL DELAY 2 dit accessory connect” From akric tO ventricles,
bypassing AV Node
<2 Delta Wove Seen on EC{

ST SEGMENT
7 160 ELECTRIC SEGMENT 2 all e ventriculor fibreS hove completed depolorizal

> al)l the fibres are equipotential ab this time

2 3 - POINT = End OF S Wave ; 180 eleckric point | reference point



- PEAK OFf T IWAVE =
_}
_*
QT INTERVAL
2> pNormal = O.4| - O.
-+  includes

aKCL

HEXAXIAL REFERENCE SYSTEM

-

1.
2. CHANGES

2  The Meon GRS vector is ploted on o 360" Plpt , Where
lead I, 0, @ ore ploHed according tO their vectors
¥  Bmplitude of R INpves recorded in any Q leads §
plotted orbitarily on T™he qraph

perpendiculor lines from the point of amplitude
ore drawn SO0 that the perpendiculor lines from
the @ leads intersect the line connedting The
centre OF hexoxial refFerence System, tO the
point of interSection oflapexpendiculors,

Y

=

cystole (0O-3sec)
Diastole Co.-B58ec)

- At l"ﬂghef HR ,

=+  proastole

vSed t0O determine
CARDIAC AXLS
like

[ the

duraktion deweonses

vulneroble point of the heort 65

all Fibves are in different Staqes OF their electrical
ackivity [ Some are repolarized , Some depolorized]
ot this Stage, if an extrasystole ig initiated , It
leadg to ventricvlowr €ibrillation

L43 SecC

VENTRLCULPAR DEPOLARIZATY + VENTRICULAR REPOLARIZATION
ELECTROMECHANTICAL SYSTOLE

Zp Orientotion Of heart 1

hypertrophy , bundle branch blocK etc

-150*° -30°

180® [upppepipes - ' 0% Leadl

« 350°
+« 150"

+90*

Leadll

Lead |

R=+16
Sum
+13.5
Q=-2.5

12
+ 59 deqrus
— 20 to t 110 detarecs

clock wise deviak™ of meon QRS veckor
anti - clockwite deviat" OFf mean GRS veckor

the wmeoan QRS vectkor
7 Norma) GRS vector
Normol Rcmqe. -
= Right axis deviokion —
Lert axis deviotion =
CARDIAC CYCLE
EVENTS (1 Heart Reakt )
=  pourckion — 0.8 Sec
ATRIAL EVENTS (0.8 Sec)
1. Systole (O-| Sec)
2 Diastole Co.% Sec)
NENTRICLOLAR EVvENTS (0.8 sec)

Lask 5
(Fale0) , ropid K &
Ca@S®] L AHung &
aSkE TCLp|d b VD J;Qﬂ _K& @
i -
) Ilfng &
@ D o 180 Volumetric
AV valves Open - h° ARSI
NPLAP PP Y ekt
\D
Tsovol. &9 | pO /Rupid e
jeckion
0
relaxak JO
S =
@_E‘.}k’ Reduced
S 0 .
GO dig. ~ €ecton
he

cordiat wycle Aduwyokion deweases

mMore than Systole



1. MEIOTONTC CONTRACTLON
- Strengfh of Contradtfon goes on decreasing
- Ex ¢ Btrial systole
+ 0.0 Sec - Dynamic
= 0.05 ScC —>  Adynamic

7 V\entricular Ssystole Startg ofter akriad systole dit AV hodol delay
7 AV valves clote (vertricvlow pressure » Atrial precsure)
<+ &, produced (S, - ast heart Sourd)
7  TISOVOLOMLC CONTRALTION
>  All valves are closed

+  Porktic pressore » LE.ventriculor pressure

= 9n Aortic RegurgitarMy blood enters Lv during iSovol.

contract D

> ventricolar pressure (nteaseS than Aortic pressore
= semilunor valves open
Ejettion starks
0. Ra.pl'd -E:]Eittn
b Reduced eject”

a. PUXOTONIC CONTRACTION
= ™ Strenqh of contract

=  Ex * Left v ricular Systolic e I
ent d ‘t.m%v‘i%\cf'éscf‘agnotes

VENTRICULAR DIPSTOLE
> 356 -807 OF Ventricular Fillincl 12 passive
=  |Jogt Q0 -257. i€ Qckive Cakria Ccontroacdks )

a. PROTO DIASTOLE
— Sudden change in the direction OF blood C(sudden batk flow )
-  Semilunor valves close produceS and Heart Sound

b. ISOyoLLMIC RELAXATLON
> all valves closed (Lvpressure » LP presSure)
-+ SN Miktral Regurgitdk“, blood moves from Lv to LA , even
While ventricles are rvelcxx(nq
- 9N Regurgitant conditions , there i2 no true TIsovolumic

contrack" Or relaxation

C. Vventriawor pressure deweases thayn akriol pressure
= AV valve opens
= FillIng ofF ventricle storks
1. Ropid F€illimg — cawmseS Sy (dIE twbulence )
2. Diasrasis
3. Last rapid Flling
= dlt akrial Systole
—= Cawses Gy (Atrial sound )

66



PRESSURE - VOLUME CHANGES 67
PRTERLAL PULSE TRACLNG

Proto PercusSsion wowe
diogtole
Tidod wow
_— &« inclsura e =
Sy > D (dit sudden ¢« dicortic notch
semilunou
valves clo&uu]
Ly corotid Radial
Artery
= recorded by DUDGEON’S SPHYGMDGRAPH
RADPIAL PULSE TRACING
=  Percussion wowe = true Systolic peak
Tidad wyowe —  dlt oscillat” of vesse| woall Caused by

ongoing pulse wave & reflected pulze wawe

PTRLAL PRESSURE CHANGES

Q CvP Chonges t brec:rﬁmq are
e ="

a E = 6 T = <=3 —t tT=l=3

e j
b E = -6 I = -

L

C E = +6 1 = —a -mad
d E = =6 L. =

*t R me/latestpgnotes

— Rt. Atrial pressure 4 T ingpirat®
RC. Ptriol pressure ™ T expirat® 1mm OF Hg — -3 OF HO

JUP (JVGULAR VENOUS PRESSURE)

— RH pressures are rewrded fromm Internad Jugular veins

—> @ — O-5 UM H;\D =5 O-a ™mm OFf HYg
C+ s cm HJ..O)

7o pressure g recorded as PciP

PCWP (C POLMONARY CRPLUWLARY WEDGE PRESSLURE) &m
= ot a Notwally otcusing  pressure

T Normad  valve -  FMMOF Hg or 5-8 Cm of HO

VP

Sgsmlt/\/\/k N




a |Alave =3
—
C wave =

X Downslope

Vv  Wlave -

Y bownslope

akriad systole o8

Larger 0 wowes | cannon a' waowes Seenin
Tricuspscl Skenosis
AV Diggociakion

isowvolumic contraw” of wt. ventricle
(balloning boadkwaord OF Ericuspid valve into Rt. atriom)
ventriculor ejettion
venous blood accumuoulakes in TE. akriom cllE ISOVOLLMIC
RELAXATN OF Rt. ventricle
V Wave (g larger in Lt. Rtriom

-+  receiveS 1-a7 (of bronthial circular™) more blood

2  alsD receives Some omount ofF venoous admixture of blood

ventriculor Fillin(“

= cardiac tamponode abnormal
Constrickive pericarditig Y down slope
LEFT VENTRLCULAR PRESSURE VOLUME |OOPS
I = Fillmg
o - Isovolumic ontract
20 < |
mm Hg m — Ejection
m — ISovolumic relaxakt®
oo
r,_?? {EI Stroke 1 .
Volpme (80mi)
/: /
BO My | l /
Hg T | /
-, - L ”:3 /3./ EDV = 130m)|
ESVY 7 lusie
(50m)) o R
50| [opr! 130 ™
PRE LOPD =  load on muscle before Conkratkion Storks
— EDV (End DiaStolic volume)
— Eop (End biastolic pressore)
PFTER LORD = Load against which ventricle contracts
— hAorta pressvre for W
—  Pulmonory ortery precsure €or RY
stroke voluome —  (nclicated by widlk OF loop
LV Pressure =  indicared by beight oF loop
—

contribvted by afterload




COMPORISILON BETWEEN RIGHT VENTRICLE & LEFT VENTRICLE

= Pre load ig some
2  PAfter load ig 5 -9 times Qreokter On Lleft wventricle

Aortic pressore = 1as Mmm OFf Hg
Pulm. artery pressore = 2A5mm of Hg

7  Wwork ouktput by lert ventricle ig B5-F timeS thak thal by Rt.ventricle

LEFT VENTRICLE
1. T Preload — 1T Stioke volume -  FRANK STARLING LApW

2> more the Filling , more the Fbre lengM y more the stroke volome

2. * PBFterload - 1 strokte volume

IONOTROPLC STPATE | CONTRACTLLLITY STATE
—  PoSitive inotropism | T myocardial Contradtility
- beight of loop & widlh Of loop iNwreases
— DECREASED END SYSTOLIC VOLLUME

- Negakive InotrOpiSm |LEFT VENTRICULAR FALLLRE
=  height & wicd™ of Loop deweases
=2  INCREASED END SYSTOLEC vouwmEe

t.me/latestpgnotes
LUSITROPY [ LUSIOTROPY | RELAXABILITY § DIASTOLIC FUNCTION

7  PLTERED LUSITROPY
7 Occwrs in Constrictive pericarditis € cordia tamponacle

~  EDV dewreases ; End diastolic pressure inureases

FRANK STRRLING CURVE B
=+  Boml OF stroke volurme goml|
corresponds tO 5-10 mm OF WEDP
Stroke
\olumy
>  9n negakive inotropism, = |
stroke volume dewreased &
Lv EDP inwueased €
End systolic volume ‘ncreaseg ; \ -
9 ) L 6 20 '30

Encl Systolic pressure also intreases




LV PV LOOP

- 1 pPreload A contrackility
T contrackility t Preload
~  Preload
- ™ Stroke volume Y-;su l‘ag:-ﬂ_ _l::;ann
— T bheight
7  Normol End systolic volume
7 choracteristic Feature OF frank starlings low
T contratkility
-+ 1 Sktroke wvolume
=  Normal End diaskolic volormme
= 1l Epnd Systolic volume
&

™ PFTERLOAD w
2 5

— | Skrgke Volume J_
7 1 end systolic volume

b

* End diostolic volume

1. MITRAL STENOSIS

- J EbDV (CPrelpad)
4 Stroke volume t.me/latestpgnotes 4

ESV conStant (norrmal)

1 44

cCompensatory thcmcaes

- 4 oaortic pressure (orter {oad)
l ESV EDV

¥

T Stroke \olume
= LV PV LDOOP SHIFTED TO LEFT

a. MITRAL REGURALTATION
= ESV decreasged
EDV  increased

Lo )
X SV intreased i k\\g

NO truve 1Sovolumic Contract

—7 blood goes into LA 4
ESV Ebv

e

NO true 1sovolumic yvelaxokD

e

=  blood goes intp LA
7  Height dewreases
- 1 Preload

= 1 After Load




3 PORTLC STENODSIS /—\
—+ 1 PFter Load T
1% =
- | 8v J
= 4 EsQv

R

4. PRORTIC REGURGITATLONS
- T EbV
- NO true iSOvolumic contract”
7  blood received into Lv
<  NO true isovolumic relaxak®

—+  blood recieved into v

7 1 Preload

= |  Bfterload

CARDIAC OUTPUT

Q HR g ON Stress test oF soyr old man (230 -age)

B0 d 320

o

Q@ Dye Dilukion technique . Dye leakes our oOF Copilaries ropidly .
affFeckt co & ECF volume

a 8o high C N0 ewffe/Rtestgntites
Rom LOw d DO error inn CO & ECF vOlume

0

CARDLAC BULTPUT

Co SV X HR

||

(#0-90) x 32

= 5 ltrmin
CARDIAC INDEX cc - st = .9 -3 Lli|min|m*
BRSH 1.3 m2

FACTORS DETERMING CARDLAC OULTPOT
STROKE VOLUME
— depends On Strength of contrattion
= Intrinsic [ Heterometric regulakion
2 by changing lenglh
=+ SV o EDV
o EDL
d Preload

7 more the Filling , More the 8Y
more the venouvS retwrn , ™MOre the sV

How will ik
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~]

7  determined bij fronk Starling low
=  ~Nenodilokorg reduce the preload
= Prterial dilorors reduce the after load

=  Extringic | Homeometric Requlakion
2  nho cdhonge in lenqgh
7 Pasitive inotropic effect

B FadorsS
T sympoadhetic disthorge
T cradobing Caketholomines
Ditail:CLI'ls

> ITNDICES

1. EJECTION +F£RPACTION

EFf SV x 100
EDV

-2 Normal - 60 —-65 7.
=3 deueqtec in LVF

2. LEFT VENTRIQLAR SHORIENINE/[BRESTROROIES
LVEDL — v enddiastolic lengih

LVSF = LWEDL — LVESL % |00 LNVESL Lv enrnd systolic ltngl‘r‘a
LVEDL

—  Normol 7 Lo

- deueqses N LVF

HEPRT RATE

s +a bpm — 130 BPmM
2 " HR I -V
g STHIRCPSE EFEECT Stadrcase effect

2 dlt T Sorcoplasmic ca?™ =  contratktion: bectomes Strongers
~ reath peoks ok 130 bpm

2 130bpm — 160 bpm
2 M HR = SV Constant
7  even hough diostole durgkion dewealed,
cliastasig disoppears to maintaln &Y (Filling)

3 160 bpm = |1BO bpm
= €illing SUFFers
-+ ] 8V - 1T HRr

M




A. Y 180 bpmy > CO ig Virtually ‘@’

- HRI'T\GJ( — RAO0 — age

BAINBRIDGE REFLEX

= v Saline
J
Sudden T™ HR g CO
EFFECTS

1 LUSLOTROPY

Q. CHRONOTROPY = effect ON HR
coke cholamines = 1T HR
vaqus — 1 HR
3. PROmOTROPY —  effect Oon impulse condodtion Speed
4. INOTROPY — effecr on Contratkion

ngpametics — T contrattion

vagus = donot T diretkly
5. BATHMOTROPY =  effecr on exctability

Lisgpamesicsies - 4

vagus - 4

CATECHOLAMINES

= 1T HR |: 4 Systole
4 Diastole

A Y

=2 buring SLJStCJ'E

caxt
— 1 ol of tension development @

7 puring diastole
= 1 dwokion , yet filling reémaing unefreded

™ rate Of relaxaklion
=2  actz Onh PHOSPHoLA™MBAN (SeERcH related protein)

Keeps check ONn SERCAH
phoephorylates it =  Check of GERcP |ifted

—

7 wore removald oF o removed from Sarcoplasm




METHODS OF MEASUREMENT
1. DLRECT fi1Ck mMETHOD

—

baged on (o OF conservat”™ OF mMoss

05 CconsSumption b
co - ©Oa consumptD (mlimin) 2 P 4

- entire body
P -V 0, differerce

L

Arterial Sarmple Con be collected from any artery

—  wvenous Somple Can't be token from peripheral veing
= difFerent for different ports of body

.—.}

2 ghould be olled From PULMONARN ARTERY
— wixed Venous blood

— representakive Of entire body

RENAL RBLOOD FLOW mMEASUREMENT

RAy — Rena Artery Conc.
Ref = Comsumption of ‘x> by kidney (mlimin) OfF x
Bhx = A¥k RVaR — Renal venous

conC. of #

4
W
I

PRH ( Para Amino Hippuric Aud)

2. STEWART - HAMILTON DYE OILUTION TECHNIQUE

. | t.me/latestpgnotes

v = T I = Intial volume OF dye
= C = corxentrat” OF clye
= P known initjod voluwme of dye (1) ig injected into vein
4
Hecwrt
l SV dilutes the dye
Artery
—  mean concentrat M colculakted by Serial meature enenks
from continuous Samples
MOre the Stroke volume , MOore e dissiplarion of dye
F = = 460 = initial volume of dye
Cxt e = mean concentrat" of dye
E = time in ceconds ar whidh
the dye appeared «or the 1st
tire N artery
-

dye orter injeckting leowes vion capillories rapidly
7 N0 change in CO measurement.

=  We colleeks the Swmple from artery before it reaches Capillaries

-+ NO chtmge i ECF volumme wmMmeosure ment

+  from leaking out of capillaries , it reathes interstitial Floid
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=2  ONRELIPBLE in
1 vso (ventricvlor Septal Defeck )

a. Regqurgitakion conditions

3. THERMD DILLOTTON METHOD
=  cold Saline injectted into Q vein instead of Dye

1

Heast
4 OV dissipates temp.

Artery
CIRCULATION

BLOOD FLOW
7  larqgest frowrion OF blood flow ¢goec EO

- Liver 2> QB —-Q¥Y
7 Kidney = 2357,

—7  LIVER

7  Blood #ow per 100qg| Min
=  carotid body (Tissve) > 2000 ral|\oogm | min
7 Kidney (orgown) ~7 300 - 400 m[1oog™ | Min

75

TYPES

b

N

1, LAMINAR [ STRE LINE BLOO0D W)
/ am t.meﬁé?estpgnotes

L 4

= follows parobolic path

—  Silent (sremo)

Q. TURBULENT BLOOD FlDw
= Eddy currents  prodoced

NNV \—> By

— souwnds beord

REYNOLD'S NUMBER
= determine the type OF Blood Flow

= Re < QA000 =2 loomminar
Y 3000 =2 Turboulekt

—  depends on V = wvelouty
D = Diameter
Re o vV DOP P = dEI‘\S“?tj
L §L = wviscociry
FOURTH POWER LAW
4q- ‘
Flow o (v) 5 = radivs




VISCOSTITY
7 onit > Poise C(absolute Vviscouty)
7 Relakive viscociky OfF wiater, platma, whole blood ™ 13335
—  Plasma —* Newtonfan floid
=  viscotity remains Constont

- whole blood — Non newtonian €luid
= viscosity Kkeeps on Changing
7 FPAHRAEBLS — LINDQVIST EFFET
= efrct oF diamneter On Viscocity
=  uvpto amm = J dioumeter — ‘TViscocihj
< amm = 4 diometer = { viscodhy
(Paradoxical )

= dIt axid St'rea.mlinir\q of RBC

STRRLING’S FORCES (STARLING’ S EQUILIBRILM)
1. HYPROSTATIC PRESSURE
> Force exerted by Qacwumulated fluid
= moves the €luid away into neighbouring Compartments
more the accumulated fluid , more the pressure

qe/latestpgno‘f@%““‘"- END

Plasma Coplllary HydrostakiC
coliold Pressure
oSmotic
pressure
11t il
L B 7 R T11 1
VENOUS Lhterstitiol Tntestitiod
END Fluid colloid Fluid
QSTOOLIC pressure Hydrostatic pressure

Q. COLLOLID pE€MOoTLIC PREGCLRE

osmotic preSSure =+  exerted by all osmotically adrve molecules
Oncotic presture — exerted by mauomolewles

7 exerted by proteing
< pullg the H,0 badt intd capillotiec by 0Smosis

7 Interstial Fluid hydrostokic pressure pulls fluid into
plasma collold 0O8vnotic pressure the capillary
Copillory hydroskatic pressure puShes the Fluid

tnterstial Fluid colloid oSmotic pressure cuooy from  capillary




7 Bt Orteria] endy bhet Force pushes Fluid oOut of Copillary
At venous end , bhet force puolls floid back iNtO capillary

=  NET Sum OFf fORCE ON PRTERIBL END & NET SUM™M OF fORCE ON VENDUS END PRE
NOT EQUAL ( NET force pn arteriod end is Little greoker)
2  Some amount of Ffluid Stays in  Intestitiom  forming
INTERSTITIAL FLOUID

LYMPHATICS
= occessory roukes by whicth extra interstiad fluid drodns ol OF the
ticsve & Finally into venout SysStem
7 Lymph Interstitiad fluidg Cinclude proteing)
Digestic trar g Uver Lgmphcu‘icg contalng more fprotein n -Lljmph
& LInterstitial] mode
protein content in Lymphatice ¢ interstiticd Fluid oF
QIT & Liver -5 K/
Ohexr - QA-37

7  FACTORS INCREPSING FORMATION of LYMPH (con comuse EDPEMA)
T copillory hydrostatic pressure
J Plasma colloid osmokic Ppressure
foot massage (Flow inwureased)
t.me/latestpgnotes
= FUNCTIONS OF LymPH
>  belps in mauomolecular abgorption
= LPCTERLS (milky appearance)
—  GQIT Lymphakics
=  helps in absorpt® oF long chain fatty Aeids (>18 corbon)
in the form OF chylomiurons

Q 1In the rewwumbent posture ¢ moax pressure difference 8 at
Q4 Sophenove vein O RE Side OF heart

b femorad artery to fenoral vein

C Rt Side OFf heart Yo cCerebral vessels

d Rec. ventricle ro pulmorary wvein

FUNCTIONAL TYPES OfFf BLOOD WVESSELS
1. ININDKESSEL VESSELS
=  Aorta \o.rqe arteries
=  Shoux WINDKESSEL EfFECT
= aovta distends £ accumulareS the blood durinct ventricolar
Systole Tout rising pressure mMuch
= during Lert ventricle diastole, acta coils back g pushes the
blood forword (Potentiol energy — linetic energy)




QA RESISTANCE VESSELS
=  frterioles
-  Offer greakect reSiSkance to blood €low
=7 bhag moximoum efFect on Blood Pressure ( pressure head drops Mmaximally)

Greatest drop of pressure occurS at

Y  Prteriolar Seqgment (ResiStance vesselc]
100 prery

werage Copillary  pressure
»  15-20 mm of Hg

Pressuore OF circwlaktion in a dead person

L &6 mm of Hg dlt TISSUE PRESSURE arterioles
$ stort
OF co-pillcurg
CRITICAL (CLOSING PRESSURE
2  Prterid pressure OF Q0 mMm OF Hq
» pressure below which blood flow stops § vesscels cloce down
3 CAPPACITANCE VESSELQ
2  Neins
= more toan balf the volume OF blood (5yx) IS presents in Venous
COompart ment t.me/latestpgnotes

BLOOD VOLUME

Prteriec £ Prterioles = lo -'57.
Capillaries 5 -8v.
Lungs 5 -187.

4 EXCHANGE VESSELS 2 copillaries
5. THORDUGHFBARE WVESSELS < PB-Vv anastomolic ) Shunt Vvessels

BLOOD PRECSURE
Q BPF =2 90mm Hg ,CO = 6.y r[mn, Peripherod ReSigtance ?
a IR C AR
b awr d erR

(@ stroke vVolorme 12 beSt indicated by PulSe presgoure

N/

@ BP recorded by v cafeter & Sphigmo manbom (gives slight higher values)
Q 1er - curg 9T Nerve - 1 BP CRequlakn)

arnd 2 kg 10K Nerve = NhO cho.ncde.

DeETERMTNANTS OF PBPRTERIRL BLOOD PRESSURE
-+ OHMS LAW

Q = A_P_ |CO = E LBP = CcoO XTPR_\
R PR “




PRESSURE IN CIRCULATION ~— DIMENSIONS

TYPES OF DBP

- &8

2 DIASTOLIC BRP

CALCULBATED PRESSURES
3.

2. HWydrostotic Fockor

+ ot Tricospid valve level - °0° pressure level |Reference
=  below this lLevel =~ pogitive pressure
Qbove thig luwe = Deqative pressure
3. TRANSMURA L PRESSLRE 7  presSure owross the vessel wall
Q@ € = 5%yLmn,BP = Zommof Hg s PR ?
-+ PR = BP
cO

79
1. By = By

7 blood ¥lows from high pressure ED low pressore

—  Benealh the Surfate Of woker  prvessure intreases

PR Unitg = PRULs|R

1R = Immm Of Hy
] | Sec
t.me/latestpgnotes
Bely Ur|m™Oin = 90 o) | sec
o 30 — AR
90

syetroLtC BP
-+ bhighest precsure OF Systole
= indicakes the force OF Contratkion

7 lowest pressure of diogtole <H
= indicatec peripherod ResisStance

-  GQreatrest peripheral resistan ce ofrered by skeletal muscle contraw” (> 50 7. )
7 curanepu? Graariony contribures E0 Ao -307 OF peripheral resictance

PULCE PRESSURE - SRP — DRP
> Incdlicokes Stroke Vvolume

- DBP + PulSe pressure SBP

(l
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4 MeEAN PRTERI/HL PRESSURE

s Hue.mcde Pressore
pRp + (3™ Of Pulse pyessure)

= MHP =
= Ex 2 SBP = 1RO mm OFf HYg
DRP = T0 MM of Hg
Arifmatic  Average > 20| = 100 ™M o) Hq
DRP + PP = SBFP
peP + 3 PP = arilRemakic mean averaqe
mAP = beP + Y3 rd of PP

g0 + U3 xyo
Bo + 13 = 93 mm Of Hq

- mMmpp ig ot the exat oximmaokic Dwerage dlt longer durat? of Diatkole

MERSUREMENT Of DBP

=  Riva Rocci CUFF mMealurements are on Lttle higher Side dlb the

D'lss.ipal:ion OF CLUFF pre ssure

= higher pressures oue recdorded by Rivg Rocci CufF

—*  higher ’[B]%/@l;gﬁéggn&;ees recorded by the cuff

=7  OBRESITY
=+  PTHEROGCLEROSLS

SmALL COFF  — ERRORS
= higher pressures are recorded

— terds to occlude the Bradhjal artery incomnpletely

PUSCOLTATORY GAP | sTLENT AP
7  soundg disoppears & reappeoss , Stlent qop pergists in between

=+ Reason not KnhowbH c_leo.ruj-, might be oTherosclerotic —> Q00 ~—» 00
7  low Systolic & normal diastolic BP recorded
Silent [ '30
gop L,
KOROTKOFF’S SOUNDS 140
1y 100

~  Pbhase L4 | MUFFling of sound (g w™ore appropri- — 100
ate for toking a$ Diastolic pressure

~  phase | THPPING SOUNDS
Q T CUFf Pprescture IS blw sudgtolic &
3 Diagkolic pressure

Phase 4 =+ MUFFLILNG SOUND
—  CUFF pressure reathed dioskolic pressure

—  Sound g dle turbulent blood flow
— Shovuld be ey for DBP measSure ment




-—,
.+

REGULATION OF BLODD PRESSURE

=
Q.

cCHEMICAL REGUBTION
VASOCONSTRLCTORS (+BP)

s T

2. Noradrenaline
3. Angiotensin
4 €endothelin (most potent |ocal vaso con etrictor )
ETqg ® - Only erdoRelin Receptor thak causes vacodilat”
= It ig for inkerent creck

B, urotencin CmMDst pn’cﬂ‘ftt'm?éé‘sgw(u%c)conﬂ'ﬁﬂmﬂ)
Q@ Angiotensinpgen formed by LIVER

- plasma Protein

VASODTLATORS
Ll £ Tl E

1. HYPOX1P

=  Ccoumgeg D every Where EXCEPT in LOUNGS

7 ATP gensitive Kt channelS are present every where > rf VD

O, Sensitive kYt channel in The membrane of pulrmonary vesse| = |f v
QA oy - \opcal \rasodilakor
2  Systemic wvasocongtrictor (if it accumulates n medulla)

3. HT
4. Laccic pcid
5, HiSEwMine
6. Bdenosine =  Oronary vasodilokor ExXCEPT in afferent arteriole of KIDNEY )
¥. HNitric oxide [ Endoeliom derived Relcminci factor CStmnqest vD)

PHASE B = DLSPPPEPRANCE OF SOUND
— tuwrbulence Converted to Laminor €low

~—  moyority Congidered it for DBP measSurement

ot it ig easily reproducible (ease of use).
compared to m™MUFFling

Differences blw Phose y ¢ phase © —  BSrmm ofF HY
Under Some high tuwrbulance conditions, Phase 4 & phase § differe-

Nte g around LO mm OF Hg
- Phote L ig Congidered o DBRP in Such conditions

Cchemical
Newral [ Short term

vasopressin




J 4 v ¥4

NEURAL [ SHORT TERM™M REGULATLON
BPARORECEPTOR mECHANISM

-2 BR impulse freque_hcq iI&
- BR SysSrem  ig
7 This iz The

hi‘tahe.st ok

180 M of Hq
Mmost Sensikive

ar 100 MM OF HY
NATURAL SET POINT for BR

VOSSO0 myoeOr
Centres i medulla

vasopconsktrictor

RVLM #ﬁr

1%

\ Bowr0 receptors X
sinvS
Aortic
E carotid bﬂdlj [&,mrﬂ'_gptu-s
cch U dumoreaptor

Inter mediQ
Loteral horns

RvLM (RoSEra ventro |atercd meclullcl) [ valoconsStrictor cued

4. CARDIO ACCELARATOR AREA > present (i medulla bhehind Cordioinhibitory
area

t.me/latestpgnotes
BARO RECEPTORS

2 mMmedthoND Sensitive receptors
—>  Strech receptors
—

Spray type endings
# X § X M Nervel ore collud on BUFFER NERVES ( Boffer the charges

OfF BP)

— OPevrationaol R&rxae.

Carotid bouworeceptors =

©0 — 180 mm OF Hg
Portic bororeceptors

— g0 — QAD "Mm OF Hg

FREQUENCY M™MODULLATED SIGNALLING

T At 100 mm of Hg

Steady Impulse distharge from baroreceptors §
mMmantaineg the VASOMOTOR TONE

=2  VYASOMOTOR TONE / vASO CONSTRICTOR TONE

- VM centre (g

Continvoously tonically adwive
._.)-

blood Vvesselg are b0/ Constricted Stalv

When BP inCreasecg

fmpulse distharge frequency also inUeases
INhen BP detreaseS,

impulge discharge frequency alsSo deweases
Least impulse digchorge ig ar =

60 MM OF Hy
Highest impulse digcho.rtae 1% QL =¥

180 mMmy OF Hcd

Steepest impulse discharge 1 around > 00 mm of Hg




EFFECT OF CUTTING / SECTIONING OF IX & X Nerves 83
= 4+ Impulse disc_hcu_rcae to VML s
Senced as a fall in blood pressure, Tin 1 Sec BP increased

Impulse
Dischoxge
Frequenyy

60 H:Irct 150 ’IED
BpP

=+  Sleepest around 100 mg of Hq Cvery gensitive)

BPARORECEPTOR RECETTING tp New BP * done T in 4®hrs

&, CHEMORECEPTOR MECHANTLIEM
CAROTID BODY
=  present in Common Carotid Artery
2 chemosencitive cell -  glomos CELL
“  gencitive to hypoxia
L BP from <60 r3o/meniyncEauses 4 Blood Flow Chypoxia)

7 opto 60 mm of Hg  *  controlled by Baroreceptor mechanism
= From 60 — 30 mm Of Hg > cControled by chempo receptors
= <3o0mm of Hg — controlled by (NS ISCHEMIC RESPONSE

3. CNS ISCHEMIC RESPONSE | LAST DITCH STAND
- ar Such lLow BP , Blood Flow to vmc ig deweaSed €
Cop; oaccumulakes around vme g StimulateS vosoconstrictor Center €
BP riSes immediaktely

= CUSHING’S REPACIION

* N ICT
* (1 cSF Prescure )
* TcT > Cerebral artery preSSure

CNS ISCHEMIC
RESPONSE

INTERMEDPLATE TERM REGULLATION
1. BDH & Thiret mechanism
Q. Co.pillo.rt.‘ Flwid mMethanism
3. RARS ( Sntermediate t0 long term )
A. ANP (ptrial Nakrivretic Peptide ) mechanism

ANP — dene.tj —  Nakrivresis
Dioresgis




LONG TERM REGULATION
KIDNEY BODY FLUID MECHANISM
= orine out put adjusted on a long term basis

at 1pomm Of Hge OhPe output — 1 - 1.5 ltr/day (normal)
ar 60 rmMmm OfF Hg, Lrine ouwput —  ZerO
at 160 MM oF HQ e Urine output > 4-6 timel the normal

REGIONPL CLRCULPTIONS
CAPIWARY CLRCULATION (VASOMOTION) 7 continuous Circulakion
CORONPRY CIRCULATION
— Rt base Of Aorta ¢ Rt § Lt coronary aorteries aQriges
7 Lt coronary artery giveS AL cCiroumflex artery € descends asg
Lt. anterior descending artery (1AD) | Widow's artery (Commonly involves
N ™MI)
Heart receiveg obour 4-K7 (aas—-3a50mM|) OF CO
> PAUTOREGULATION OF BlOOD FLOW

L  Pdenogine =  main auto requlator

=  cauces vasodi|ation

J

{

B-v 0_;I biFFer enCe —»  F§/7. Lhiqhest in heart )
Heart receives the blood Flow during diastole
>  Epicardial vessels reéé%eellahelitgg %tl?:io during systole
Y Endocardiol vessele receive blood flow during diastole
L endocardial vessels ore wMmpressed in Systole
>  endocordial vessels open op douring diostole
L At higher beart Rares y, Sub endocardial nforckg dAre more
commonN as dicStole <uffers mMore

\A

NUTRITILON OF HEART
S Primoauy Source OF enegy 2 free fably acd (6%7. of energy)
L 307 oFf energy derived from Glucose

ECONDMY OF MYDCARDILM

N
I~NOTK QUL Pt

Oa. mr;&un*)pth

» BeSt economy > TSV & 4 HR

B and Best economy = N SV £ N HR

“>  Bad Economy = any SV & T HR (03 consumpt” 4 propor-
tionakely)

L worgt econommy P ony CO maintained OQainst T afterlood




BLACK OQUT
< Black our Results from = PoSitive g (Growity)

R lack our
Cpositive §)
L
Blood ig pooled in LL
d
J wvenpous retwun to Rt side of beart
\
4 Cerebrol blood Flow
RED OUT
Red oOur
Cnheqakive Q)
J
T \re.njnus rettun to RE. heart
Enqorged cerebrol Blood wvessels
EXERCLSE
ISO TONIC /| DYNAMIC EXERCISE ISOMETRIC | STATLC EXERCISE
™  Shortening occurs 7 lengh remains Same
-  rencion constant t.me/latestpgnotes 5 tencion develops
7 Cycling 5 running 5 aerobics = pulley 5 weight LFting
ISOTONLIC EXERCLSE = advised in  HypertensSive individuals
= T =k T sympametic discharge
- N &V
- 1

MUOSCLE CHEMOREFLEX
C Ht, Co4y | lackic oad )
J BP
vasodilar" in ckeletal musdes
\p
1 PR
4

1 bBP Time




ISOMETRLC EXERCLSE

= Contra Indicaked in bhypertensives

180 mekric

J
Sustained TenSion
development

)

Sustaiped Compression
OF blood vessels in
Skeletad m™Mvscles

!
» Peripheral ResiStance
J
™ DBP
<  MEAN ARTERLAL PRESSLRE =2 inreases
~ 4 HR
_*

Cardiac ouk put not inweases

L  as muoscle ig8 onder Swkained contrackion
L o sv dle 4 venpug return
t.me/latestpgnotes

RESPIRATORY SYSTEM PART 1
INTRODUCTION

— 23 generakiong OF Respiratory Tree
b

e
— TractheQ —> Omr aemr&tior\
—  Fuwrker divicilons = new generakions
-  Firet * generokions - cartilag inouvs

—  non compressible

- last 16 genmerakions — Noh Cartilaginoos

7  compressible

~  Thin lagyer OF SmooMm ™Musdes +nt

-  CSome Newrd endowrine CellS —+nt

PPLUD
KULCHITSKY CceLlLs

~  First 6 generokions CONDUCTING ZONE (DEAD SPACE)
Last ¥ generakions =  RESPIRATORY TONE
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=  CLPRP CELL
= present in middle § Lower generakions
=  Synmesires Sorfactont like makeriols
2  Suwrfackant gynhesis begsm: by A0 weeks of gestakion
cur foctant beging to appear by 28 -32 weeks OF gestakion

- LaSt 6 generakions =  PCHILLE'S HEEL OF RESPLRATORY SYSTEM
— mMuco ciliory cleorance iS weakest

MECHANICS Of BREATHING
= In normal quiet I::re&tﬁinq
inspirar™  ig Active (work done )

€x piru.t“ I passive

MUSCLES FOR BREATHING
1. DPIAPHRAGM (rncgor Contribukion in Mmales) — Pbdomino thoradic breqminq
2. EXTERNAL INTERCOSTALS (C major Contribut in females =  Thoraco abdominal

brealRing

P CCESCORY MUSCLES
1. Pla noasij
Q. Stm [ Sternd c\leidomastoid
| t.me/latestpgnotes
2. Scaleny

L. Serraktus anteriar

vuscles for force Ful Expirakion
=  PAbdominals
Internal Intercostads =3 depress the rb caqe

PRESSURES

1. INTRA PLEURAL [ INTRA THORACLC PRESSLRE

— around the |Unq5 s bl the A layer of P\E_L.Lru
7 mostly peqative except for forceful expiration
7 keeps the lung digtended

=  lunq bhag inwoard rvecoil tendency , it Counterads it
2  Primary dlt inward recoiling of lung

2  duwing recoil wviscevol layer iz pulled inward

=  Which weakes piston like adkion & develop Negakive presgure

PLeurAL FLLLD

= keeps the plevrae togefher espedally during inspirakion
™ during inspirat” , thoradc coqe along T parieta) pleura pulled our word
LUhqe. alor\q T vicceral pleuru pul\e:cl inword & clurin,q rec_o'il — Creo.l'inc‘

HYDRAULIC TRACUION

=  pleurad Fluid Keeps the plevrae togeler dwing iNSpirakion




ROLE QF LYMPHATIC PumP

-

4

)

l

=3

-—>

PLEurRAL PRESSURES

QUIET BREATHING
2 ok gtoxt of inspivat® — — 5 cm of HPO
- ot end OF inspiroth 7~ F5B um OF HP
2.5 M OF H,O PresSSure change
- - -
Qr ‘gpek ©F LUDY 9 G 9F s } dit weight oF Lonhg
7  ktowords buosge 7 = aun oF H,0
FORCEFUL BRERTHING
t.me/latestpgnotes
A. INSPIRATION
beep Sigh — — 30 cm OF H2O0
ﬁEEp ‘j(l!.l)ﬂ
First oy —»> — 60 cm OF H0
first brealk
Muller'S pnaneuvre —+ — lo0cm of HaD
#+ Forted inspiratory effort aquinst cloged glotis
B. EXPLRATION
Dry Cough } - 430 tO 450 M of HO
Sneee
yelling } - +60 t0 +80 cm of HaO
Opera Singing
valsalvg } > + |00 EQ 4 150 Uy QF HYO
nOAN eV Ye

88

By draining away excess plewral fluid, it belps to maintain Megakive presture
blw @ layer

Parietal plewra Seweter plewral fluid
viceceral pleura Oblorpy ik
exceSS 2 drained by Iymphakic pump

Greakest negOtive intra fhoradc pressure creaked of mMuller®S maneovver

Greatest positive (ntro thoralcC pressure reaked at valsalva maneuver

?  Forced ExpirakOory efrforlt c:ta&jns.t closed Glottis




2 INTRP PLVEOLAR PRESSURE
— ok the Start of InSpiration — — 1
at the sStart ofF expirakion 2> T 1

A\__

=1
+\
-

3. TRANS PULMONARY PRESSURE
2  alveolor pressure — Intrapleural pressure

~ responsible for opening of Llurgs during NSpirar”

. TRANS MURAL PRESSURE
=  pressure owoss the airway wall

= Pressure inSide +he Cl.irt.ou_L_J‘ = Presture in InhkterskitiOm
SURFACE TENSLON & SURFACLTANT
C-0—00 |
—  Tension Creaked by Surface moleculeS of a fluid A—@—»O O
0% Q O

2  measwed by STALAGMOMETER
=  PBlveoli lined T fluid & air =  FLULD ALR INTERFACE
-~ Surfoce tensP creaked
SURFACLTANT
—  Swrface atkive makerial that redouces the Surface kension
L collapsibility OF the lung
1 Digtensibiliey O0Of the lung
t.me/latestpgnotes
PNELUMOCNYTES
= alveolar epitrelial cells
—  Type 1 - covers 937 Sp oF alveoli
= belps in Qaseovs extharnge

Type 1I = covers b7 S oF alveoli

> SynMhesSize Surfactant

TYPE1 & TYPE 0O exiStR ak Rakio Of 131
7 Type O cells are very Small & numerous

puring development , entire area g8 Covered by Type U cells

ot the time OF birlh o type 1 reploce type O cells

In olveolar injury 5 Type 1 degenerakeS o Type U regenerakes
> PHYWGENY RECAPLTULATES ONTOGENY

TY PE OO —3 cover av. S orF alveol]
— atts s chemoOreceptor cells




00
SURFACLTAE NT

= prewwsor Stage = Tubular Myelin
™  CONSTITUENTS
1. ppPpc  (DiPalmitoyl Phosphatidyl choline ) Cmayor )
2. Swface apo proteins (Spp,B,CeD)
= requlate the Swfucdant tusnover
3. ca* iong =  belps in faster gpread of SusFuctont

=  FUNCTIONS
1. 4 Svurface tension
2. 4 collapsibility
3. T distensibility C Complionce)
4. Keeps alveoli dry

5. Stabjlizes the alveolor system of interdependence

T- Ap

P
LAPLACE’S LAW T

TP
o = 2T o
R
Surfactant

=  Skructures not obeying Lloplace’s low
L Qreter (not a hallow viscus)
t.me/latestpgnotes
7 1IN THE PBSENCE OFf SURFACTANT —>  RALVEOLL COWARPSE
? 1n the presence OF Surfadtant
=+  When the alveolus iz Small s SUrFattant i€ concentrakred , ST ig less §
compliance g more
" Funtcion ofF olweolor SysStemn g esStablished
= hO collapse

COMPLIBANCE
Q@ Whar g the Specfic cOmpliance of the long

a compliance opon body weight

b Compliance wpon body Surface Qreaq

c compllance wpon FRC

d compliance Opon TLC

Q@ compliance & qreatest doring which stoqe of Breathing
a Start OF IinSpirakion

b mid inspiration

C End inspirakion

d Expiration




91
COMPLLIBNCE

— meaSure of Stretchability [digtensibility oF Lung
-+ [Aav ]
=  compliance « '
ST
=  TYPES
1. STBATLC COMPLIANCE
— 200ml| Jem oF HO
=+ Q00 X a.b = 50Q ml

— LUth + Thorgx -l o0 — 110 ml 'C-m OF H:p

2. SPECLFIC COMPLTANCE
e Complicmce opon fRC (Funckional Resiclual mpuutg)

3. DYNAMIC COMPLIANCE

= changing compliance Cav/iapP) T stages of Breurﬁinct

—> Q. ak the start OF Lnspirokion (near the lower lung volumes)
= alveoli are small
= | S
= 1 compliance

t.me/latestpgnaotes
b. by the end of inspirat® Cat higher long volumes)

- alveoli lawge
-+ 1 ST
= 4 compliance

RESTRICTIVE LUNG DISERGES
7 Shallow g rapid brearﬁfnq Nnear lower Iur\q volomes (mMoSE economicad
way of breamming)

HYSTERE SIS
= system does not follow identical pall on application & withdrawaol of ctimulos

=  STEEP PORTEON INDLCATES Galori
500 T
A QOOD COMPLIANCE Cmil)
7 For a Small pressure Change

: N A0 = R—"_‘:i—_—__7
the volume distens? ig cjood estrictive
Lung dn;eug;-f
-
o
7 Btd the end OF Il"sSpiru.I:“., -5 -6 -3 -35

[
Ciuve becomes LoT Pressure Ccm of Hy0)

~y For ™ Iin Pressure s NOD siqmFiccmt c.hcn.nc‘e in

volume diskension
7 _Highest compliance ig present ab end oF expiraktion — STEEPEST CURVE




RESTRILCTCVE LUNG DISEPRPSE

Expirat" Ccopp)

-  curve comes down
—» LungS Qre nhot di'stendinq
on inr_recnsmc. pressure

=  Poor compliance

COPD

2 |WORK OF BREATHING = AP X AV PRESSURE
=  Areg Covered Under {he Curve
7 dwing expirat”® more work done

Cnormally no workcdone dminti expirat" )

IMORK QF RREPTHING
TN HEALTHY INDIVLDOUALS
1. commpliance work (657.)
2. Pirway Resistance work (Q87) 2  inwreaseS in  CoOPD
3. Tiggue Resistance ork (F%) = Increases 10 Interstitial Lung diseose

TN COPD LNDIVIDUALS
> Brealk Slow & deep near higher Lunq volumes
=  EQUAL PRESSURE POINT (EPP)

= 9n normmal Individuals

t.me/latesipgnotes
= ok moximal Forceful expirat’,

ot the stast, intra alveolax pressure &8 +20 (suppose)

Presswre ok mooflh ig “0O°

TisSue pressyre ig +b6

™he presswe head Caruduc.ug decreages  and at +6,
> The pressure inside the airway iz equal ko oOvtSide pressure
= Beyond this points the pressure inside the Girway iz less,

dynamic compression is possible € respirat® ig \aborious

= EPP occurS in 1St F generokiong in normal individuals
~  Sn coPp, EPP shiftg to lower airways (non cortilagenous )
L pypoMic compresSion OCCUNS s remind xpirar™ 2 laborious
b Overcoming measyres
1. Slow € DEEP INSPLRATION (die more neqokive intrathoradc -
pressure creaked higher Lunq volumes abained )
2. EXHALES SowlY (to dissipates pressure heod Slowly
3. PURSING OF LIPS | PLNK PUFFERS
> Creares arkificial resiskance ok ouklet
te helps in widening the airwaoys :Z:g%"’

—  PINK PUFFERS =2 EMPHYSEMA
— BWE BLOATERS =  CHRONIC BRONCHTITIS




LUNG VOLUMES €& CAPACITIES

Q Residual volume to be measured in O paktient by Helium Dilution MefRod.
Initiadl Helivm concentration = 107.
Finol Helium concentrotion - el
volome OF SpirOmeter = Q litres
wWhat i¢ the Residual volume

Q Residuval volume to be measured in a pokient by nitrogen washovt method .

It was found Mot the volume oOF Ny in the vreSidual volume was 8ooml.
How much ig the RV 7

o. 800D mi C. 1000 ml
b. 1200 ml d. \600 ml

Nitrogen Comprises roughlq B0 7. OF ocar n lunqs
IF 80°. — 800 el
RV = 1000 my|

Q Wik eadh quiet inspirakion , how Much of the alveolar air get veplaced ?
a. halF C. One Seventh

b. One tird d. One tenTh

Pir in the Lunqg ok the end of quiet expirakion = FRC 2300 ml
Bir inspired WK quite inspiedki@mnonoies = TV = 500 wm|

ovt of §0oml, 150 Ml stays in e dead Space , 350 M| reathes the alveoli
ThuS, amount OF air replaced

I

- 350 3300 = 1|3

Q CIosinq volume OF Lunqs IS
a. Residval volume €. Just obove RV

b. 107 below RV d. approaching FRC

—  measSured b‘d HUTCHLSONYS SPIRDMETER

1. TIDAL VOLUME (V) C500m\)
_’

amount OF 0Oir T™akt Ile Can inSpire or expire T eath quiet breats
Q. LNSPIRATORY RESERVE vowmE (Trvy) (3000 mi)

— amount Of air ™ar Can Mmoximally breatw in beyond quiet ihsP\ml"uon
TLC

IRY

ERY

I ry
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3. ERPIRATORY ReESeRpVE volume CERV) (oo mil)
=  amount OF air,we can forcefully breath OWE beyond quiet expirath

A. RESTIpuAL VoLLME (Rv) Clavom|)
= amount OF air that remaing in lung AFter forceful expiration

CAPBCITLES
INSPLIRPATORY CAPACITY (TV 4+ IRV)

= Total volume OF air thakt Con be (nspired

FUNCTIONAL RESIDUARL CAPACLTY (ERV + RV)

7 amount of air that remaing in lung ok the end quiet expirakion

viraLl cAPACLTY (Tv+ IRV +ERV)
2> amounk oF air that maximally exhale our after 15 maximal Inspiration

TOTAL LUNG cAPRCLITY (Tv + IRV+ ERY +RV)

¢ maximum (Nspirakion , Longs are ar TLC
T moximuwm  Expirabion ¢ LwunQsS ore ok RV
T qQuiet expirakion - lungt Qre at FRC

CLOSING voLbmE t.me/latestpgnotes
=  That volume 3Just above the RV CSl:r.utmq from TIC) ab Wwhich airwaysS near

the base OF lungs begin to close

7 Bose of lunge closes First
2 T aging, closing volume approaches FRC dit airway remocleling

SPLIROMETRY CAN'T MEPASURE Residuval volume

RESIDUAL VOWME MEASORED RBY

1. Helivm diluotion method =+ C\V, T CaV; C = concentrakion

V = Vol. oF Spirdo meter

2. Nitrogen washoul meThod
—r  PRINCIPLE = 807 volume compriseS Ng

VITAL CAPRCITY 7 J in Restrickive Lu.ne‘ diseases

TLMED VITAL CAPALLTY Lereve]
= vital copocity frationed againgt time

- FEV, = 837

FEV:L P g3,

FEV 3 = 937
- rev, (3o —  ind(cator of Obgtruckion CCoPp)
-+ 1 FEVLL Ve — COPD

T FEVE . VC — Restrictive loung Disease
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=+ smaller oirway obstruckion is indicated by MMFR  (max. mid expiratory Flow rate )75

FEV o =+ 3 = 3.a%5 Lsec
[ - 0-25 -0.9% ] @

FLOW VOLWME LOOPS
<  NOT & PLOTTED RAPH L 1E is oObtoined loops]

PELR
o —
i

Experalorny

e iy
Hang ratt
Gsacy

= Peok Incpiratory How RoG € PIFR) = 3uysec
<  Peok Expiratory Flow rolG (PEFR) =+  10-1a L|sec
7 Fw, . FEv, > 1
“  excem in Extra Morocic large airway obstrudion

CRALE1 =+  GUITE BREATHING (From a to b))

CACED =+  mar. foRcEFUL TrsPinmtion (Ffrom a to ¢ )

CACED = Mox FORCE FUL ExptRATon (From € O D)

ceey = o b BMFATRSTBE REIOS

1n Restrickive Lurg Digease *  Shifks to wight

in COPD =+  EhifFts ko Left
PLER Octhieved ak = 507 of lung volume inspired
PEFR ochieved ak = 20r of Lung volume expired

Ly  EFFORT DEPENDEWT FLOW RATE Crore effort 4 more Flow voke ) (Firgk anr)
L' EFFORT INDEPENDENT FlDW RATE (last Box)
caanGER

Commapy : . J|" T

— f \
i i .
=N —/

toPo i Smmall air way obttvuckion Estra hormoic large airuay obstnpue”
Crmcheal LUFvOr moss )

voriable obtbruckion L foreign body




DEPD SPACE [psv]
=  Normal = 1wl | pound of body wt
=T 150 m)

1. PBnatomical Dead space
— 18t 16 taenecut-{am
7+  measured by FOWLER’'S METHOD

2. Phycioloqical | total Dead space
—2  anoromical dead Space + a\Weolor dead Space
7 meosured by BOHR'S mMETHOD

= T deep forcefu| ingpirakion ,

>  a\veolowr deod Space decreases

5 anotomical dead Spoce increages

DEFINITIONS
1. RESPIRATORY MINUTE YoLwmeE (RmMv)

2 TV X RR = (500 m) x (a-y) = 6-B ltr|min

. PLVEOLAR VENTILATION PER MINUTE
- (Tv - pSV) X RR -+ 350 x (C12-14) = 4 - 4.2 Lty min

3. MAXIMUM VOLOUONTORY VENTILHTIE%%&/@@QD&M@S"FHEMG\ CAPACLTY
= 1Q5 — I1F0 Ltr| min

A. BREATHTNG RESERVE (BR)
=2 (myv) — (Rmv) - a5 -8 = 3 Ltr|™in

5. DYSPNELC INDEX

B = o
i R x 100 — MYV —RMV x_ 100 = 35°,
MV vV MvvV
7 307, = dypsnea Starts >  DYSPNEAR POLNT

PULMONARY CLRCULWATION
=+ OKQ |esser aradokion
=  high compliant circolation
b pulmonary vesselS ay7. more cormpliant than their systemic counterpart
b cwn accomodate large amount OF Blood
“  Lungs are reservoir of blood (/5-187. of totad blood)




-+ Low resistont circulokion
> RE wentricle pressures reflected in pulmonary Qrtery pressores
J 3
a5 mm of Hg — Systolic A5mMm of Hg Systolic
O-1 mmmof Hg - Diastolic 8 mm of Wq diastolic

2 Pulm. capillary pressure - 1I5mm of Hg
B pulm. Coprllory medcde Precsure ( PCWP)
7 does not exist  nHormally
—  Creakted —  Brom of Hq | 5-8B ¢mM OF HP

=+  Hypoxia lead? Eto VASOCONSTRICTION IN LUNGS
= dit o, Sensitive K’ channel in Smoofh moccle
=  Beneficial efFect —+ Blood Flow diretted towards beter Ventilared
alveol|

=  Lung¢ bave Dual Blood Supply
PULMONARY CIRCOULATION for Gas exchanqge
BRONCHIARL CIRCULATION
=  for 03 Supply
>  Bronchial verous blood do not goes ko Tt. side OF heart
Bronchiad veins joins Pulmonary vein € goes to Lt.Side of heart

L It side of Pﬁ@bteﬁbﬁiﬁﬁesl -Q7. 0f ™move blood Flow
Bt side Of heart receives Vvenous admixture blood

AONES OF BLDOD FLOW [N LUNGS (not Fixed)
= created dit interplay of Hydrostakic Fodor & alveolay precsure

—  Plveolor pressure > Vvesce| pressure

- comnpresses yesSels = | ®lood Flow

7 present at apex of lungs

= vessel pressure > Plveolor pressure
~  present ar buge of Lungs

=  can't Compress the Nescels
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20NE T
—  NoO blood flow

- P> P P

B\v verh

ZONE 11

=  {ntermitent blood Flow

- Purtacup 5 Paw 2 P\rem

? during Systole , blood Flows

during cdliastole 3 4 blood FHow

J0NE 1ILT
=  Continuous blood How
Part * Pyein > Palveo):
- 1N TIPpPV/PReSisted vepnbtilation
—_
r Pﬁlveoli
= Qone M — ZONE D

1one 1 — 2oNET

vV/&a RATID
aJveolar ventilak? |t me/latestpgnotes
~ Perfusion
- NOrmal ~ 4Um . o8

5 L

= Grovitky | Hydrostokic Fador

At Bpex q

_}-
t_\_’ —- T 35
1l Q

_.}

contribuvted to Physiologic clead Space

— Pt Basge,
- 1V

™MTQq

0.5

= aka physiologic shunt

LI

Opright
posSture

Irt
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Supine
PoSture




RESPIRATORY SYSTEM PART 2
DIFFUSING CAPACITY OFf RESPLRATORY mMmEmMBRANE C DL¢o)

-  measured de CO
_}

Na O

Partiol

Pressure

Co

035, 0.5 035
Time

1 ]

coO = difFfucion limited qas
2  rapidly combines T Hb
>  do not remains free in placma
Y  do hot exerte partiol pressure

- Detarudutton oF heme 8 the oOnly reatth in the bodcd fhar releasec ‘co

MERSUREMENT
=  adml|min| mm of Hg iz iR (@RS IOR Capactity OF regp. membrane
+ ideol gags tO measure it ~» ICO
2  DifFFusion Llimited qog
7 DifFusion  Limits  equilibriom
= nhever reaches equilibriwum from alveolus O blood
* Pco in alveoli & Py in blood will be ‘&
> continvet to diFFuce from alveoli t0 blood
22~
0,/Coy 7 PERFUSTON LIMLTED GASES o
- 0& NeedS Only 0.3 Sec to reath e.quilibrium O
= Rate OF perfusion to alveol: /
S on avernge RBC  Stoys for O-F5 Sec
in  pulmonary blood
b In Sewere intence exerciSe, peffusion rote to alveoli becomes
< 0.3 Sec
™ 0Oy will Not able t» reath equilibriom

99




|
GAS TRANSPORY 100

Oq TRAMNS PORT

Q o CO poisoning patient was brought to the hospital . He was immediakely started
On 1007 Oy akb L Atm pressure. How much will be the totad 0, content of the blood
after 30 mMin.

Q. 0.4 wmi c. 16 ml

b 8 rol d. NONhe

Q 0.003 ml of 0, was dissolved in 1 ml oF ploasma. How much is the PO, 7
a. 1 Mmm I-H:i C a0 mm H-ci
b. 80 mm Hq d. 100 mm Hg

Q What will be the ambient pressure around the body , ab which plasma water
etarts boiling Spontuneocusly 7

a L+ mm Hg [ vopour pressure OF HO 1 C. 200 mm Hq

b. 300 mm Hq d 343 wmm Hﬂ

Q. What is the P3zp Of hemoglobin ?
a. 5 C. 4O
b. a8 d F0

I FRO™M OATMOCPHERIC PIR OPTO BLOOD

1. Ppy D the armoSpheriC air ar Sea Lwe
LA OF PRRTEAL PRESSURE of BREELESIPGNOTES

1. 1N O w™ixture OF qoses (>3) , not reatking With  eath oRer 5 eodh
qas exert® prelfure ONn Ofher gases 7  PARTIAL PRESSLRE

2. Bddition of all portial presSures {2 the totad presture of
the mixture

3. Partial pressure oF jndividual qags correSponds T itg relative
concentrak ™ in the mMmixture

-u?
F60 mm™ Of Hq_l

v N\
P J o)
(Box) (207%)
p%_ = 20/ OFf F60 ) oF Hg

Po, = 154-139 MM oF Hq

™ Py, of akmospheric air ak sea love] —+  I5L-153 mm of Hg

X
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.

Po. IN THE DEPD SPACE (1Ingcpired air)
2

=  humidifFicakion occurs
—  qaddition OoF uater Vopour occiug

pH;._O = AT M OF Hq

e

Total Pressure

0/ OF FI13

* Poy

3. Pp, IN THE BLVEOLL

— 0y conc. ¥

—> 0Oy replaced by €O, Qqradvally

= pco;,_ = L mm of Hgq

2 Iy — 45 = o4 mm Of Hq = Fo,

ALVEOLPR. PR EQUATION

LImMmm oF Hg [Puy0]

= F60 mhm  Hg \‘:’ }m mm of Hq [ N3€0,]

149 o OF HQ

in alveolar air

—

0.8 (mixed

1

- 35 mym OF Hg

4 PO, IN THE PRTERLAL BLOOD
dit venous admixture OF blood

[ Blveolo arterial Difference in FPoy ]

Pa DO 5
— Plveo lar POJ_[lOU —  asteriad Po, [a53
* Rt to It chunt —+ 1 PabO,

Lung Disease =+ t+ RAaQDO,
7 Normmal

Interstitial
hypoventilarion

I. pAOQ > [Fioa C Pg — PH;,_O)] -C PACO;_J
| R,
207 (60 Lugy/atesipggotes
'h — 45 = 104 Mmm of HY
R = Respiratory Quotient = %2 evolved

O, consumpt® |

Diet )

1 (carbohydrakte ¥ich diet)
0¥ (Far vich diet)

=" Q-1 MM OF Hg




1 O TRANSPORT IN BLOGD
INITH Hb (6%7.)

Free | precsolvep 1N PLASMA (37)

DISSOWVED TN PLASMMA

biccolved Oy Content = (Poy)X( Solubiliby CoeFficient for Oy) |

+
C0.003 m| | 100 M| mm Hgd |
l.

IN1ITH Bb

—»

03 CARRYING CAPACLTY
| qm of Wb 1007 Sakrwuoked cCasries =

(.3Q m| OF Oy
|l gm Of Hb ok 9F7 Scbwokh corfies -

.3y ™) of Oy

7  Total O, Content

Hb

ree
- [Hbt%rn'f-) x 1.39 x 7% Sal Ir‘] + [Po_letalobil\tg CDEFF'Idmt_]
= (19.e mI] W [ Oty ml ]

A0 M|

— Bogic for giving hyperbaric 0y in CO poisonNing
Y D increaste the

dissolved Oy content
L curm (R ED

inueaze ES @ENPIGEHRAE blood (aninimmom required For
Sorvival)

I007. O Qb 4 atm. digSolved oy ?
G) O.-L mi] 100 Ml -

discolved 05 Content
ot gceon Lve| 2 e

(breurﬁinq m:mmphertc Qijr
QA07. Oy aL 1 arm)

= O. 4 XB = amlL o 1acm

A X A = 8 m| at 1 atm

O, UTILIZATION COEFFICIENT

> QA0 m) OF 0.1 ig carried btd evert‘ 100 ™\ of ovrteriad blood
7 MmMost ofF the Ctigkuel

extrotr 5ml of 0y ok norrnad

Artery
Yenows -~
resting conditiong @ @m‘hno@
>  5Slap xI00 = a5y 1
(Bm1)
e o

J‘Ut{lizcu:mn cCO-ef~fiuent — b7

7 )15 m) goez EO ‘Venovg <irculakion
- A-V oy difference = A%

—
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= P-V 0, difference ig bighest for — Heart (A57)
2  lWlorget SuFferer OF (them g —2 Heart [(dit poor reserve for 05

7 TisSue wmost Sensikive to hypoxia —* Newron
dlt poor altenative cCompensokory mechanigm

7+ A-v 0, difference ig Jeast Ffor 77 Kidney Clo-12/)

O, DISSOCIATION CURVE
2 relaktion blw Ppy & 7 Satwakion of Hb

Q7
=  Sigmoid Shope
Initio)d Slow rice OF cCourve
7% Sat-
? dit first o, molewex —

combining T Hb molewules OF Hb S
INhich Qre in T° Stolx
Ctenge Staln )

lil:;. 7o 30 10’50 %o 30 §0 90 100
, . PSD = POy~
Furfher Ropid vise OF Curve (Steep Rice)
= dit ‘R' (Relaxed ) Stafu 0OF Hb mMOlewles § the fFurtrer and,31d,
L O, molecvules ortouate vopidly

7 aleo dit POSTITIVE CO -OPERPTIVITY blw 05 Molewles
t.me/latestpgnotes

2  AbDVANTPAGES

Pes < Po, ar which 507 Of Hb iz Satwrated
7 a5 —aB mm Hg
T Pgp For myoglobin g2 5 mm HY
& Redtohgular hyperbola
= hac high affinity for Oy

DISSOCIATION OFf Hb
1. PO-I from I0D0 — 60

< Hb Still holdg its 0y

~  benefidal during mountain climbing ( hypoxic hypoxia )

a. PO From 6D — 30

2
2 small deweage in Poy, Hb readily qives vp it's Oy

= benefidal during acclimoatizokion & in tissves

—> SHIFT OF THE CURVE
1. SHIFT TO RIGHT WARD g DOwWNWARDS (liberation OF 0y )

1. » Ht ——
in tisSvueg ke Rapoport
2, bt Temp Secals | S Webering
' ] Shunt
3. T Pcoy GIYLOIIS % pee
A T 2,3-DP§ — OcCcUrS in RBC

RCCLIMATLZATION




BOHR'S EFFECT = Shift OF O, - Dissociokion curve o wight diE T PCo,y o

= In tissueS, the Shifting occuwrs dit Hipping the Hb molecules from
R state to ‘T° stake

2 In RBC, the Shift octws dit Stmple displacement

2. SHLFT TO LEFTWARD & UPWARD ( holding of o )

1. &+ HT 1l . |
T = n of Hb
2 4 te.mp g R Stalr OFfF

/R CO Pbisoninq
> binding OF CO T Hb, INUreages the OMer Hb Molewules affinity for Oa
6. HbFfF

RESPILRATORY SYSTEM PART 3
€0, TRANSPORT

Q MCV 1n venousS blood s

. more thon body Qverage C. Less
B. Same D. depends on Hce
= CHLORIDE SHIFT 5 HyO + OSmotically adkive ¢l , T m™mev
n venous$ blood drm@méﬂgﬁsﬁﬂfngtes

Q iF in the absente OF 0, , & vol7 Of CO, ig liberoted from the LungsS,
then in the presence of 0, how muth co, will be released ?

M. 1 vol 7 C 4 volv.

B. 2 wvol7 P. 8 vol7

CO5 TRASPORT
occure Iin 3 forRMS

1. HCOy” (307)
2. coarbarmino compounds (20-357.)
3. Free | dicsolved in plagtma C5-3F7%)

1. i-lCl?.'.'!g

A\

CO5+H,0
2 HbHt




_}
o, +H,0

-2 Tk g

10

HyC0g

BOOO timeS facter in RBRC than plasrma alt presence Of cCorbonic

anhydrale in RBC

7 HyCO,
> Hb +HT

Hb

» HY 4 Hcoa_

> HoHt

2 ot a2 extracellular buffer

+  deoxyhaumoglobin  accepts pt

- Hcoa" Leowes the Red cell

c\- entert the Red Cell —> HAMBURGER | CHLORIDE &HIFT
=  occurg T the help of Band 3 protein in RBC membraune
= Band 3

9  oakag PAE1 (AnioONn exthange 1)

5 transport protein

= Bond 3 — 3rd Band on electrophoresis

L

CouSeS CI7 & Heco,y” extharge ( cl” enters Hcog exite)
— 9N the lungs, HCg™ enters g (17 exies)

= ¢l Shift cawmses . H@ ok gntersthe RBC (RBC swells vp)
7 MY in venous blood 12— more than the body average

BlooD ENTERS THE LUNGS

=7 o\l reattionz reversed when 0, Combined T Hb (oxygenated Hb)
7 HALDPNE EFFECT | REVERSE BOHR EFFECT

L

' I 0

In the abcence

inspired 05 enters in RBC & tombines t Hb displacing HY
¢\ Lleowes § Hc%" enters nto RBC through Band 3

co, reformed

DOUBLE THE VOWmME 7. OF co, IS L1IBERATED

OF 0Oy o Q7 volume OFf Co, i2g liberaked

In the prefence OF Oy , 47 Volume OF co, i¥ liberaked (HALDANE EFFECT)

ONDINE’S CURSE

—_

= aukomakic

1. PvtOmMOkicC

REGQULATION OF BRREPTHING

Seern In c'o..'l Noarcos\8

regulac® StopS € <Onhciovt breath continues

NELURPL REGULATION

Reqt.dc.l:"‘ ( Bradn stem)

3. voluntary Requlat" ( cortex)



AUTOMATIC REGULATION (BRAIN STEM RESPIRATORY C(ENTER) 106

I E «— Normal R
Pneumptax)|c upper
W BrED.n:)“’q center PORS

/I/I/I/I/IA « Prneumotaxic
brealRin
1 Bpneustic OLoer

pons
center
«— Ppneustic
BreamR( nNq PRe Bodzinger
Complex

DO
orsal] [V (oo

— INSPLRATORY RAMP SLGNAL for Spontaneows inspirabion Stosts from
DoRSAL REGULATORY GROUP &, Send to Thorodic coge

~F  STRECH RECEPTORS IN THORACIC CAGE diStorted § Sends feed bade cignal
requding distent” via vaqol fibves t0 DPRG. LIf feed bock Signal iz
Strong it abruptly Stops 1INSpirakory Romp Signad resvlting in
Btmppaqe OF InSpiralion. EXApiraktion Stortz ag a passive recoll process

PRE BODZINGER COMPLEX t. me/latestpgnotes
7  pregent in vpper medulla
=  poace moker for Spontoneous breul'ﬁinq

— Newong OFf DRG § VvRG Synapse here

PNEUMODTAXIC & PPONEUSTIC CENTERS

= controlg Rate € DeplR ofF breafhing

PNEUMOTARIC CENTER
=  coumgeg an edrly Switch ofF to Ingspiratory Ramp Signed
™ Raopid € shallow breafking occurs

APNELSTIC CENTER
=  hot allow eorly Swiktch OFF Ingpiratory Romp Signal
—~ Slow g deep breatning occurs

VRG
> I Forcefud expirations Spill OVer OF jmpulSes from DRG to VYRG OCCurS
7  Newrons oF VRG Sends SignalS tO forceful expirakion (ko respiratory

mMuscles)




107
LECSTONS EFFECTS

vAGOTOMY Prc:lor\caed Inspirae D
Transection in Llower border spontaneocus breathing stops
oF Mmedoulla Cabove C-3)

Tronsett(on in Upper border Irrequlor & Jerky Spontaneout
oF medolla brealRing

Mid pontine trancection lohg  iNSpirakory  Spasmgs

Bpnewstic breathmq
Lower pontine trongedkion Ropid 3 Shallow Brealking

CHEMICPAL REGULATION OF BREBTHLNG
CHEMODRECERTORS

PERTPHERAL RECEPTORS
-  locaked N Carokid & adkic bodies

—  Qlomus Cell
— chemosengikive cell
=  hat Oy Sergikive XK' channel
=  Sense the hypoxia
=kt channel closes .  depolarisation occurs
—  gcendc gignals via ® cN from Carotid body g X N from adkic body

.._’
responde to t.me/latestpgnotes

1. Preerial ~hypoxio =  mpst add produdtion occur Ok
2. Fixed Pcidg PEROBIC METAROLISAN
Couterial HY ) = (D, Cvolatile Bcid)
— Lockic agdg —  all omer adde are fixed auds
— Keto aadSs Cmetabolic Hcide)

= 0, does hot drive the ventilation wia peripheral chemoreceptors
ontil PO, <60 mm Hy

CENTRAL CHEMORECEPTORS
=  Situaked in 1|5  mm beneat® the Upper aspett of Medoulla
—  part of reSpirotory center
3 respondt to HY in CSF or Interstitial Fluid of brain
- HT jon reflectg the CHANGES IN PRTERIAL co,

» tco, /HT = Stimulate ventilat®
L co, | HY 2 depress Ventilot"

wWhen Hrterial PG.‘L < 60 mm Hg » Hypoxic Stimulakion of periphera) chemo-
receptor IS so strong That it Overides the efFect OF (o, & HT wathout
acking on Central chemoreceptors tO deprest ventilation




CHANGES DURING BACCLIMATTLIAATION TO HIGH BLTITUDES (HYPOXIC HYPOXIM)
. ™ 2,3 — DPf
2. ™ Sensitivity OfF peripheral chemprece ptors
3. 4 Sencitivity ofF centrad chermorece ptors

HYPOXIA
HYPOXTC HYPOXIA

> oceure ar high altitvdes ;, Heart & Lung diseases
BNEMIC HYPOXTH

=  occours i Ghemia , CoO pofsoning

7  ®©rteriod Po, iz Normal

STAGNANT | HYPOKINETEC [ I1SCHEMIC HYPOXLA
—  Seen in Shock ( 4 co, 4 BP)
HCLCSTOTOXIC HYPOXLH
— Ceen I Cyanide poisoning

J - RECEPTOR
by ©.S. Paintal
Juxta alveolar receptor in  pulmonary interstitiom
accesCed from puimonary wve<elS
Ctimulated by
©  pulmonary nqest™ e /aiesipgnotes
= pulmonary embolism
b pulmo hary edema

L 4 & &

™ EFFECTS
>  Ppneq
- R&pfd shallow breatﬁ]ﬂq
B Strong vagel Stimolation
- Bmdtjc.mdiﬂ
—  hypotension

RREATHING

PPNEOSTIC BREPATHING =  long Inspirakory SpasmS

CHEYNE - STOKES BREPTHING = aphea Fo\lowre d Ny hyperapnea
KossSmAaLL BREATHING — inureoted depm & P'rolnwaed NS pirakion
CLRREGULPRLY IRREGULAR —  seen N meningids

AN

TTTTITTT ]

BRRENRERAR

PPNEOSTIC BREPATHING CHENNE - STOKES BREPTHING KuSSMALUL BRERTHING

MOOTH TO0 ™MODUTH BRERTHING > contadng |67/. Oxygen
Break point in VOluntory brealkh holding ig dle = 7T arterial pgol
(49 ™M Hq)

108




EXERCLSE 109

ORI } T Respiratory Minvte Volume
™ RR

=  stimulaEion Occors ok
1. At the Start Of gExercise
- Pntidpitory Rise
=  Feed forword methonigm

o, Durmq the Couwrce OF ExerCise
—  proprioceptive impoulSes from wmoscles & Joints
=  Preevial M Coy [ HY

3. Bfter the exertite
7> O, Debt
= diE consuming Lextya Oy
= Qr The start of intensSe <exercse,
1. Stored o, utiliged Caltr
. Pnoauohic metabolifm

S total S 11L| min
1. ALACTACED O4 DERT C 3.5L)

i E
TmeRiefFRIRNEN O, Stores
2. LAcTACcEN O DEBRT ( F-HL)

b to clear |atkic Acd

HERING — BREUOVER REFLEXES
- clagsic he.tau.tiue feed back rveflex
— INFLATION REFLEX

> proteckive reflex

L inHWE afF TV > 1 Lbr

- DEFLATLON REFLEX
Ly Ex 2 YCI.I.DT'E'IT\Q
— more negakive intta thoradic pressure reated §
opens vp terminal alueol

HEPN’C PPRPDOXICAL REFLEX
= DiStentio

DiskentH ON

-  positive Feed back occurs ar birt




DEEP SEA PHYSIOLOSY 110
EFFECIS OF HIGH BPAROMETRIC PRESSURE

7 Seen In divert § mine workers

1. NITROGEN NARCOSIS

Q. CALSSON®S DISEPRSE

= PVv = constant

NLTROGEN NARCOSIE
Ny dicolves in body Fluide iF works at deplh for long time
Ng bhac high affinity Fov lipids
dissolves in newronal mMmembranes of mtje_lin — NITROGEN NARCOSTS
b gimilor to alwholic intoxication
L' logs OF recent mMemory
> fine motor octvity impaired

CALSSONS DICEPRCE | DECOMPRECSION STCENELS
7 Seen in persons working ok deplR for long time § Comes tO
the curfFace suddenly
—  prescure releated y Ny expards Suddenly & frmS boubbles
7 N, BURBLES
= 1St rormned i BSSues (muscles £ tendons) —  BENDS
b Comes tO gyStemic Circulakion
L  then Comes O pulmm% %mlct'ior\ —  CHOKES
s Brder o EliminakiEn t.Mme/latestpgnotes

= Systemic § pulmonory circulokion € Foks (last)

= prevented by  Slowly coming to Surface
7 Ry by Dewompression Chormnbers




EXCRETORY SYSTEM

NEPHRON
1 corticod Nephrons
2 B5 7.
=  hove Short loopg
7 entirely |ocared in Cortex
=% formE NOormOotonic vrine

2. Juxta Glomevulor Nephrons

—> |57

-  Glomeruli sitwated In the cortex of the Junct” 0e Cortex & medoulla
=  bhave long loops

=  formg Concentratbed urine

BLOOD FLOW TO THE KLDNEY
—  cortex ReceiveS most oF blood Flow s because of qlomervlus
= medulla Congumes mMore O
> 0, consumption | metubolic rate | ATP load ig directely linked €0
tubular load for Nat reabcowpt?

Nat kt pomp
L Nat REPBRSORPTION
ENac
-2 nNat enteg the twbulor cell i *_‘;_ Nat
hrough ENaC & Nkec channelS = NKCC

on apicol b RgRiRstPgnotes

—  Nat reabgorbed via Nof kt pump
on basolateral membrane

JUXTA GLOMERULAR APPARATLS
- Lies clofe In relokion to GLOMERULWIS
=2 bhags 3 ceus
1. cell in Wall of afferent arteriole
2. cell lining the early DCT
3. Cell between the above HWDO

=  CELL IN THE WALL OF PFFERENT PARTERIQLE
b 3§ CeELL [ GRANULAR CELL —  gynhesSizel Renin (eniyme)

RENIN

ANGIOTENSINOGEN ANGIOTENSIN I| FoNgs | PNGIOTENSIN

[uiver] (beca peplide) BCE (Ockapeptide)

¥

PNGIOTENSIN O FUNCTLONS
1. val0constricktiONn

2. Solt § woter Retention
3 Bldosterore Secretion (Adrenal gland) — Na™ Reo.bsarpt“




CELL LINING THE EBRLY PCT

b MpcuULP DENSA CELL

sensec the Nat & ¢l In tubvulor Fluids

l

TUBRVULO GLOMERVLAR FEED BACK

+  Ligand —  PDENDSINE

=P causes VoSO rEkrickion OfFf oFferent ortioleg

MESPN GLRAL [ LACLS | GODORMAGHTLGH | PSELDO MESENPARIAN CELL

=  alter veccel diameter
= bhos role in immune Complex formokion

ERY THROPOLETLN
= Type 1 cortical Interstiol cell oround peritubular copillaries synfresies it

2 contoinS 0O, Sensitive KT channels

| O, SENSLTLVE K' CHANNELS SEEN IN
1. Poulmphory vasudar smodl mosde cell
2. Carotid body
3, Type 1 cortical interStitial cell

7 907/ produced by kidney
loy.  produced by Hver

RENAL CLRCULATION t.me/latestpgnotes

PECULLAR FEATLRES
3. copillaxies dradnR intd arterioles
a. very high blood flow
> Q5% OF O
= 300 - 400m| [ 100gm [ Min
3. Copillory hydrostakic pressore ig 3- 4 times the pressure elseldhere
b gomm Hq ( Blood accomulakes in <opillaries)
4. copillory €iltvak® 0 -efficient is highest = 12.5m™I [min| mm Hg
5. B-V 0O, bifference & Jeast (lo-1a7)
b renal vein carries more Orygen
6. Metobolic roke (8 requlokred by Blood flow (NO™ Reabsorpkh)

CLERRBNCE
=  bypomhetical volome oF plasma thok 2 completely cleored of a Sub-
ctance per unit Eime

OUx = oOrinary Concentrakion OF X (mg|ml)
(Ox) (V)

Cy = V. = Nvolume OF Urine per unit time
P Pr = platma concentvation of x Cmgv.)




3

s

2 O

—, total exuet® yake of the Sulstonde per gnie Eme

Ux =  amglmi
\V/ = 100 Ml l mMin
Lx) (v) = <200mg|min
GFR
FACTORS

1. Glomevulor copilloary Hydrostatric pressure (&mm Hg) - Fawourg fHitrae®
a. Platmqg colloid oncobic pressure (32 mym HG)
3.

Opposes Filtvat D
(50 mm Hq)

totad
- 1 -0

RBowman's capsule hydrostakic pressure C 13 mMmm Hg)

NET FLLTRATION PRECSURE

60 -50 = 1o mm Hg

CAPLLLARY FLLTRATLON COEFFICIENT =

2.5 ml| min | mym Hg
GFR - 12a.5 X 10

125 Ml | mMin

180 Ltr| pay
FLLTRATION FRAULON
- RGP

= Q5 7. oF CO

—

250 ™l | r1|r~\mt.me/latestpgnotes

2  Rrenal plasma  Flow = 625 -650 ml| min
2 Filtrakion frocion = GfRR RS = Yy = aor
RPF 625

1. MODERATE CONSTRICTLON EFFERENT BRIERIOLES

™ &FR
 RBF
™ Fe

l GFR

SEVERE, CGUSTAINED CONSTRICTION OF EFFERENT PRTERIOLES
4 RPF

< FF (NOo Chonge)

NEPHRO LLTHLPSIS
v GFR

< Rppe (No chanqe)
4 Fr

113
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MEPRSUREMENT OF GFR
—  Rest substonce - Inulin (has to be injected)

=  mc Substonce — weakinine (endogenovs 4 need not be injeced)

SUBRSTRCES W©LSED §& CRLTERIH
1. Should be Freely Filtered

2. neifher reobsorbed nor excreted

CREATLNINE CUEPRPNCE

= qives 5-lo7. over ectimoate OF GFR

=2 O

AV
cr >  GER
Pu
I. NUMERPTOR - A0 7. oVer estirmoln

L  dit tubulor Sewetion
2. DENOMINRTOR 2 |0y Falle over eSt(imake

—  PLARSMA CRERTININE
L' Falce Over ectimalte

L die JIpEFE REACTEON

7  In colorimetric melhod measurement 4 Some nNon specific

c.hmmc:qe,ns n p |&£‘P§A'at%§199998%%

7  COCKROFT €& GALLT FORMULA

c,, = (lgo — Age) x Body Wt
*Q X Per

L Unrelioke IN

1. extreme obegitg

Q. 0Odwvanced pregnancy

MEASUREMENT OF RENAL BLOOD FOw C(RBF)
DIRECT FICK METHOD

-  pbased on FLK’S EQUATLON

Co

O, consumption (ml[min)

B-Vv 03 difference (m))

RBF

consumption of X by Kidney (mMijmin)
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CRITERIP FOR SUBSTENCE 5

1. Numer akor

=  consumed by kidney 3 but mot by metobolisSm ¢ but into

orinary exuekion

Q. benominokOr

3 RBy
5 not handled by any ofher Orqan except Kidney
L rRAy = Py
=  RYy
= RV, = 7Zer0
Ly

Completely removed by the Kidney in @ Sihq‘e pass

RBF s (ch_) (V)
Px -0
7 Begct Substonce =  pRH (Para Amino Hippuric Acid)
PAH cCleorance — RRF
t.me/lates otes
m’PHH WO
= RBF
P paH

PBH CLEBRANCE
—  0Occvrs
1. Q7% by FltrarD
3. 807 by tubular Secret{on
L courier protein 2 needed

= |IFf double dose given for RBF ™easUrement — NO thange in the NValue
2 T Ppyy
b e Coppy) (V) as carrier excretes accordingly
b No change in RBF Vvalue

-i

if thrice recommend dose given, then Low RBF values are Yecorcled
b 1 Pppu

> corrier get Sarwrated

2 (Uppy ) (V) do not inuwecse 0n much

L | rRpe valoe




RBF & RPF

RBF = RPF x s
| = He.mo.tOﬂ'lt |
L |
@ Ux, Pt, GFRs V wvalves given
A B
[P:c_ X G"‘RJ [U)c X v]

Total Filtered

oMo UNt ofF X

Per unit time
-+ OSF A >B —  Reabsorbed
- SF A KB —  Secreted

EVENTS TN URINE FORMATILOMN

Glomerulor _
ltra M erae?

URINE FORMATLON -

—  gubctances thak ocure Filtered o FeWBERTRLACE ceweted are — Kt ,uUrea

TOBULAR FOUNCTLONS

1. QLOMERULLS =
2. PCT ReabsoOrbs
-+ 63 Na
7 61 HA0
7 |00 Glucose
- (00). Amino Aadg
=¥ Y 907. Hcoa‘
- go-3I57 kt, ca?r', CI”

!

LSotoniC

H,0 RERRCORPTCLON

Total excreted
amount of %’
per unit time

Tubulor
Reoksorpth

Isotonic Olkra & ltrae®

—+ Tobulor
Secretion

OBLIGRTORY H,0 REARBSORPTLON

b irrespective Of body osmolarity

L PCT - 637 o
Ly
LH } 0-157.
DCT

= Collecring - lo-ly.

DLt (ADH) -

FACULTRTIVE REABSORPIION
under the InfFluence OF D.Srno‘mil'_lj

116




11
= OUnder BDH inFluence , grearest Fratlion OF H,O (g2 reabsor- d

bed from —  PcT (not collecting cluck)

L in the obsence OF PDH 4 K&/ OF tyarer (g reobsorbed
in the presence Of BDH ., 997 OF woker ig recbsorbed

3. LooOP OF HENLE
— pescending Limb
> Some H,\O inko interskiduLm
L Na T (Bulk Flow] solvent dDrag)

7 Thick F}SCE'-ﬁdinq Limb

L NKkcc Transporter CNot Kt ac)| CO Eransporter)
Ly |loop diuretiCS AWes On i

b impe_rmeqble. t0 H,0

5 fluid reathing ot early dDaT = hypotonic
B DILVTING SEEGMENT = Thick Ascencling Limb

4. DCT
— CcontaunS NCC transporter
S Thicaides adg on it
2 Joy of Nat § <17 removed

S removes  Some Hlbmellatestpgnotes

5 COLLECILNG bDucT
= abSorkg |0-1a7. 0F H,0 unhder ADH
—7 CONCENTRATLING SEGMENT
= 'P' cELL ( PRINCIPLE CELL)
S reahsorbs wnat
> gcecretes Kt

= 1 (INTERCALATED) CELL
L  reobsorb Kt
- Sewetes HCOy

b BuFFering cell oF Kidney

TOURULAR [ TRANSPORT MAXIMULUM (T ymox )

- moximwm rokte, UPLO whith a Substtance con trongsporked auost tubule
Glocose T . .. 2 320 mg|l min (333 in malesS 5 303 in fmales)
only Substance T out tvansport moximum —= Nub reoclsorpt®

kt cecretion in distal Nephvon bas NO Erans port mMaximum

4 4
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SPLAY
= Glocose T .. 320 mq\ MmN
= RENPL THRESHOLD For Glucose = 18D ™G /-

= dlt heterogenity among nephrons
=  come Nephrons have
lorge glomervlus —* more Glucose €iltered
Short |oopg — \egs No. OfF corrier protein
—+  less omount of Glucose yreokSorbed

CONCENTRATION OF URLNE

= Function of Juxka Medollary nephrons (15 %)

= minimum amount 0F Urfne (oSt

-  achieved by
1. Hyperosmolority in wmedvllory ioterstitiorn
a. Role OF BDH

HYPEROSMOLARLTY TN MEDOULLARY INTERSTITLOM
—  odhieved bt‘

1. Counter cwrrent moltiplier

A. Counter Cuwrent exanger

- COUNTER CUORRENT MULTLPLIER
L counter cuarent flow hté%%/la}:tgswglrclm%%Mtes Eemporarily N mﬁdullm‘t‘

interstitiom

L MULTLPLIER MECHBNTSM
=  Startf ok thice astending Wmb OF LH
L NKkeC co trancporter removes Nat, k' ac)” into interctitiom
-  impermeable t0 HP
B tubolar Floid is hypotoniC € Interskitium is hypertonic
—  borizontal osmotic gradient 2> 13
=  wvertical osmotic qroadient = 13l
L max. osmolarity achieved ok tip OF LH (1200 mos|L)
L max. concentrot® OF Orine — 1200mMoOSm|L
>  Urea Ccontributes to KoY. OF hyperosmolarity

¥ H,0 moves from degcendinq Limmb

VRERA

— Urea tronsported Vvia 0T, 4, OT,
vrea transport g8 onder tne inFluence of ADH
contributes to 407 OF intergtikial oswolarity
Reugcled € exweted in a Concentrated manner

I 4 4
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Collecting duct
_\ Osmolality Blood
| of interstitial trom efferent

W~ Y

1 100 100 300
Cortex HyO de=  NaCl e l
H,0 .¢_m naclq_:‘“.:m 100 “e
H,0 4—1 rucm—T 1
Outer HoO e NACl e |
medulla : 600 400 100 s00
NaCl e o Urea =
0 4 |
. 700 200
H,0 @ G Urea @
1200
Inner '
medulla \ S30a j ‘ 100
(a) Loop of Henle — -
Key:
=i = Active transport
—p = Passive transport

COUNTERCURRENT EXCHPANGE
=+  VASH RECTA (Blood vessels)
= Responsible for Counter Current Exdhange
>  do not ackively contribute to hyperosmolarity
> Rlood flow is glt}qragjl!)atestpgnotes
> Blood colleets Na*, kY, cl™ & givet OuL QS it moves down in desce-
ndinqg himb
hyper osmolarity waintained ok kip
>  Blood gives Nat, kY, ¢l” & Collett K0 While (n moves Op In asce-
nding Limb & becomes hypotonic

N

1. moximum <concentrakted orine > Q00 mosm|L (4 times the normal)
2. Most hypotohic orine = 50 mosm|L
3. Bt least Pvg. 60D m 0Sm OF Solutes to be exueted by heallly indivicual Aaily
4. OBLLGATORY ORINE OUTPOUT (0-5 L[doy)
=  minimum Orine ouk pot required to exwete ok least 600 mosm |
doy of golutes iF orine g2 orcentroked makimally
5. Oliguric =  ( poo o\ \doy

Qunuria - £ 100 m| | doy

6. mox. urine oubtpul T most hypotonic Urime  — 18 LEr| Day




BLADDER
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1. 50 ml —> Residual volume
150 Ml 7  Fliret reFlex
3. as0 M| T  Firct desire
A. Y oaooml =  Lrgency
5. » 600 m\ = pPainfFol orgenwy
6. 8oo-900ml - physfological capadty
I. 1000 M\ - Bpoaktomicol Capqc_i{-cj
CYSTOMETROGRAM
Laplace's LAW
= P - T
PresSsSdre =i
Cm ofF HP R
b
Ia
l::;nm; Vvolume 4;301'11\
INNERVATION
MLCTURITION t.me/latestpgnotes
7 mainly under Pord Sympamhetic Control
(s-23,3,4)

- FOrms REFLEX PRC
= eympolRetic innervakion Ccorries poin sensakion
PUDENDAL NERVE

J

=  comaktic mnerve

=+  controle external vreMral cphincter

T BRAILN SMEM
=+  BPARRINGTON’S MICTURLITION CENTER
D for fadlitak® or inhibit? oF reflex arc
b mickuritD reflexes - Rarringbon's reflexes

— CEREBRAL CORTEX
7 Poracenttal lobule of fronkal lobe has Cortical voluntary centre for
mictwr i Eion
= predominanty inhibitory to  external Urefhrod Sphincter
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LESTONS

i SF OFFerentg from blaclder are cut — Atonic bladder
Trangect® oabove S; 4 RefFlex arc intade =  Auwondmoos bloddar
higher up Eransect® in Spinal covd =  overflow Intdntinence
Lesion blw voluontory centre € Broin Stem - vIge inconktinence (Or)
spastic newdgenic bladder ©N
uninhibited bladdaer &
mMid Stream holding Lost
PCID BRBAESE BRALANCE
BUFFER SYSTEMS
1. CHEMICAL (Lin Few Sec) - 1&t to be ackivared
2. ReSPIRAORY ( 3-1amin)
3. KLDNEY CY30omin) — Lost to be awkivaked

CHEMICAL BOLOFFERS

1. HCog”
2. PhOsphate
3. Proteins
Hco.
3

—  PKa - 6.

=  mMost Importont § P}éﬂ@(@LQSthE%?S}“ Bece

PhoSphalu

2 pRa - 6.8

— intrace llular buffermq
7 Renal kbuwlar Fluids

Proteing

= ¥ Fo7. oF 1iC buFfering I8 by Ilc proteins
— pKQO -2 F.\ - F.Q

RESPLIRA TORY BUFFERS

=  physiological buffers

—  metawolic acidosis g olkalogic COrrecked

— 1f Respiratory rake ig doubled — PpH inreases by 0.45
= 1f RR i2 halved 4 PH deweases by 0-33

?  Stronger buffer in acdic pH

KIDNEY

1. PHOSPHATE AMMONIA

2. REARSORPTLON Of FILTERED Hcoa_
3 GENERATION O0Of NEW Hrcoa"




REARSORPTION OF FLLTERED Hr.caa"
?  HCoy 2 au mEq|L
GFR — 180 L|Day
Py XGFR = U320 mMEQ| Doy

= for the rveabsorption , 4320 meq HY + 80 m.eq seweted arx P
b 80 meq =  NET ACED OUTPUT
L Kt Seweted (n PCrT ig Along the Concentrat® qradient
b Bt Secrered in Collecking dudt g ageinst the tonc. qradient
Cielo000)
= PH oOF vrine betomes L B CLimitint} PH)
moximally acudic vrine pH g &5

TITRATABLE BCIDLTY

2 odliditly bufFfered in the ourine by phosphate
7 NHy — bufrer for Chronic Yvespirarory addosis

7 pka oF NHy 2 g

—  collect the oOrine sample
titra it T NQOH ko bring (k2 pH o *.4
B Thig wlll provide the informatD abour phosphate boH<r only

t.me/latestpgnotes
RB - of

ANION GAP no. 0f
= LA OF ELECTRO NEUTRALITY > CakionS = ANnions

_ _ _ onmeasured
= (NaT) + (k') + (unmeasured cakions) = (@17) +(Hw3) +( ynfons )

-  cokions con be measured
Some OF anions can't be measured Weak(ng ANION GAP

7 1's a vircval qop

=  Measured by

£ _ _
[Nq) [CC\ +HC03)J | L4 | - Cios + ay )

Gl - '
= 2 mEqlL T4 (for k)

~  Normal anfon @op = B8-l6 mEg]L
>  Anion gqop inueased in Some qgddoSis condition not In al)
2 In Some metabolic adudosis Condition% anfon gop is normol
EX ¢* QI fluid loss
The conditions wWhere the onion ofF acdd g8 ¢~




ENDOCRINOLOGY

PEPTIDE | PROTEIN HORMONES
not bounded €O plasmg proteins
bhave short ),
EXCEPTLON
IGF (Tnsulin Like gvowMm Fadors|
Somoto meding )

123

STEROLD HORMONES
Bound to plagtma proteins
have .!_ontaer E,

FACTS ABOUT INSULIN LIKE GROWTH F£ACTORS [ 1GF]

2 & types OF INSULIN LIKE GF BINDING PROTEINGS LIGFBPs ]

(Y

1GFs have Llonger t"l

P resent 'n plnsrno.

> GH has very Short iy [1-23 minl. But in thak t1, , 't reaches Liver &

coyselS 1IGF 8 SecrebiOn 17

SYNTHESIS OF PROTETN HORMONES

PEPTIDES PARE SYNTHESTZED IN PRECVRSOR

1. tnsSulin  + ¢ - peptide

PRE -PRO INSULLN
l cleaved

PRO - INSULIN
!

IGFg exert effFect On GH

FORM

producecd ag a single copy

¥
INSULIN

i

t.me/latestpgnttEEPE

a. TRH produced a8 moltiple copies [ 6 copies are formed oF TRHJ
3, POoMC ( Pro Opi0 Melano Cortine) produces multiple hormores

POMC

First proteolytic clevage

v
CORTILCOTROPLIN

further clevage

+
CLIP

[corticotropin like

MSH

4
p LPH

l Furfher cleavage

ENDORPHIN

intermediote Lobe peptide]

PEPTIDE | PROTEINGS

PERIPHERAL CONVERSION

NO Ffurther modiFjcacions OnNce
Finodl hormone Formed , it ots
On The torgebt cells

MECHANISM OFf ACTION
Not (ipid soluble [wn't enter easily]

at via cell membrane receptors

STEROIDS

PERIPHERAL CONVERSION

furmer modiFicotiong pccurs before
Fina) hormone qoing to act on
I:cu'qet cells

B K- N
reductase

5 DHT
Cactive ]

TESTQSTERONE
[ackive ]

MECHANISM OF ACTION

Lipid Soluble [enter the cel\y easily)
act via intro cellular receptors

Loytoplasmic Or Puclear receptors]
Eq. EStrogen acts via hucdlear ®



RECENT EVIDENCE 124
2  1Intv0 wytoplasmic veceptOrS OF SteroicdsS are just Pr‘,mwg receptors

STEROIDS ENTER THE (ELL E®STILY L Lipid Soluble]

lcmssinq the lipid Biloyer

BindsS T itS receptors

formot" OF Hormone receptor complex
[}

H-R complex enter e nudeus
!

6o, onywoys steroid hormone enters the nuclevs

DERIVATIVES OF SINGLE AMIND ACLDS
2 Thyroid hormones
catecholamines

2  Thyroid hormone also has ntra nucleor receptors
catecholamine has cell membrane receptors
RECEPTORS
CELL MEMPBRANE RECEPTOR
TYPES
1. QPCR t.me/latestpgnotes

2. CATALYTIC RECEPTORS

1. gPCR ( G - Protein (oupled Receptor)
2 aKa HETERO TREMERIC G - PROTEIN [ has 3 Svbunits ; o, p, r]

7 bhas F trons membrone Segments

Ligaund
aka gqTp bindinq protein e ig
aka Serpentile receptor h_ﬂ__f |

—y  BArdenyl cyclase
% Ligand + Receptor = o Sub unit dissodated L

ATP —»
it move along the Membrane € activares
EFFECTOR PROTEIN [adenyl cytlale | guanyl Cjclasel

e

>  P. BDENYL CYCLLASE —> converts OTP 2 cycic pMP [ cAmed
L ¢ AMP -  ackivotes Protein Kinotes > Hormonol attion ®
¥ B. GUANYL CYCLASE >  ConvertS QTP = cyclic GMP Lecame]
» ¢ gmP — ockivokeS Protein KinoSeg —>  Hormonol attion ®
CAMP acks AS Second messenger for CemP atts as Seconcl messenger oY
1. ACTH 5. PrH 1. ANP
FSH 6. GQLLCAGON 2. NO

.
3. LH ¥ CATECHOLAMINES
A. TSH



2. CATALYTIC RECEPTORS
0. RECEPTOR TYROSINE KINASE
—  Receptor For Tnsulin
2 has @ cub NItz d,p
2 inculin binds T o Sub unit, awto phosphorylat™ occurs
7 P Sub unit hos the yYrosing Kinase attivity

125

msulin GH
L
b. TYROSINE KINASE ASSOURTED RECEPTOR AN QO
— Receptor For GH I
= do nhot have tyrosine cinate adkivity by itself IRK|ETRT
=  tail OF Receptor alw tyrosine Kindste emayme
7 ktyrosine Kinase ackivokeS IBK|STAT MACHLNERY
Shortect iy, 2 cokecholamines (Fewn sec)
Lonqest Eiy =  steroid Hormones - Vit. by (15 Doys)
THYROXINE (-8 days)
Shortest hormone = TRHK Crripeptide)
lonqest hormone = HCG ( as0 AB)

Shortest lotency for acr’ —  Oxytoun Cfuo sec)

Longest lotency for o™ = THhyroxine (n8-3Fa hve)

LOTENCY OF THYROID HORMONES can bhe Known from Shift From shivermq
ﬂwermotaeneﬁl'!i EO Non s‘nwerinq ThermOﬂEhﬁGiS C4B-Fahvs)

t.me/latestpgnotes

PLTULTARY GLAND

BDENDO HYPOPHYSLS CeweteSsS NEUVDRO HYPOPHYSLS Sewuetes

1. GH 1. BDH

2. Proladktin Q, OxYrolInN

3. FSH

A. LH INTERMEDLPATE LOBE

5. PACTH L bhat Rastophils whicth synthesie

6 TSH Pomc (Prdoopio melonocortin)
L ACTH I_i MEH
L R - LPH cLrp

L
endorphin

=  HAUH § MSH are horplogus (Shares 18t 13BR)

~J

L AeTH P = MSH Bckion
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ADH & OXYTOCLMN

=  gynfesized in Supro optic, pova venkriador nuclei of hypothalamus
7  bound O NEUROPHYSINS o Corvried tO pott. pitudtary
= cleowed From NewophysinS § free hormones teleased

HERRTING BODIES = pACTH § OkytoUNS ove relecsed

OxXYTOUN
1. MILK Egjeckion Reflex
2. Contratkh ofF oterug during  parturit?

ANT. PLTULTARY HORMONES
=+ ounder the hypomalamic pituwitary control
L GHRH , GHIH
S oOnder Excitarory C(predominant) € inhibitory control
b Except PRDLAULN
=  predominantly under inhibitory controls
2 TRH = hought to be prolockin Releasing fockors

CELLS CN HANTERIOR PLYLULTARY
1. CHROMOPHLIL CELLS (HKO7.)
a. bperoorPHits (8o7) = GH g Prolattn
L SOMAIOTROPES (sD7.Y '“'=SHigH
L LauoTROPES  Cio-aor) 2 Prolackin

b, BasopHILe (207) —  FSH, LH , PCTH, TSH
-  GONAPOTROPES
L (ORTTICOTROPES 10 —207.
L THYROTROPES

PDH [ vVASOPRESSIN
= primorily requlokes the OSMOLARITY (not the volume)

= Nerve cel8 in hypohalamus SLense s osmolarity 0F plasmna
(F it ie HYPERTONIC

Shrml:.jnq OF Nerve cell Bodies

4
osSmoreceplore adivated
+
BODH SecrebiON
b v, vasoconstrict?
VA Preciominant on colledting duck

oqua porins Formed s H,0 recbSorbed
concentrotes Orine § normaliseS plosma osmolarity

2




-  HYPOSECREFLON — DILARETEC TNSTPLDUS
b ceENTRAL O -  PDH SynMmesis ¢, relecse gffecked

b NEPHROGENLC O = AP on Kidney affected dlt lawk ofF weceprors
5  pivuresic occurs

—  HYPERSECRETION = ciADH (Syndromeé OF Inappropriake HDHW)
L plasma Ofmolaricy IS normal , Still ADH Seweted
Ly  opccurs in Strest ful conditione €Sy, skresc)
L hypotoniC plosma
L plagma Vvolume inweoses

GROWIH HORMOLNE

—  contwinS (9) 6P

= Diabetogenic | ANE] incLlin Hormones
—  PUIONS

METABOLIC NON METAROLIC (PUTON 0N GrowlR)
corbohyjdrote metabolism = SOMOIOMEDINS | T&FS
L | peripheral otilisok" N osteoblastic ockiviky
L hyperglycemia Tt deposit™ 0F new bone
L PITUITARY DLPRETES A Protein deposition

* SOFt Eistve mass

DIPBETES MELLTUS
PITUILTRBRY DIARETES
=  Weakly Sensitive to Tngulin

t.me/latestpgnotes

PDRENAL PIABETES
- moduo.L-e,lcd sensSitive o imsulin

PPALREATIC DIABETES
—3 gt:ronqluj Sensitive O  ingyl(n

PROTELN METPAROLESA)
T Protein Syntelis
y Pyotein degmdution

FAT METPBOLISM
4 breakdownh OF TG
" FFA levels

127




STLMULATORS INHILBLTORS

-  GQHRHW = FFQ
—>  Exercise —  QHIH | Somatpcetatin
= hypoglycemia
— GCleep (lorgest pulce)
—  Brginine
DISORPERS
HYPER SECRETION

= BefOre puberty = GLEANTIM
— PAFter puberty = ALROMEGALY
b 4 Thictkness OF bone
(membranpus bones)
5 Prognatkism
= organomegaly
b mowoglosio

HY PO SECRETLON
= Before puberty —  DWARFISM
> pituitary buworf

—  AFter puberty —  ACROMICRIH
t.me/latestpgnotes

LEVL LORPEN DWARFISM

—  &een in BHFricon pigmes

=+ aH IS normal

2  defdenty of Somoakomedin

LARONYS DWARFLS

= GH g Normaol [inr.rmaecl

~  Receptor insengitivity

THYROID HORMONE
=7 Requliaktes BMR

THYROLD HORMONE SYNTHESTS (T3, Ta)

2 1lodideS enter thyroid gland throogh No™L Symporter

TYROSCNE <+ todine - MLV
MLT + 1 = DL1Y
OTtTr + D1t = Ta
DILT + mIv = T3

2  Emyme involved -  Peroxidase

128




= Qo - Ta
9. =+ T3
1. — Reverge Tq

2 In cells,

Deiodinase s T3 (responsible for 6ctions)
(¢t

Ty

2 Tz ig U4 times potent thon Ta

T3 bty = 1 doy
TA. tl(l - T -8 dGJ:I

Daily Twnover
Ty _, %o Ty = extensively plasma protein bound

T, — 10V

2 714 providex o more Stable Extra Thyroid pool

ACTIONS
1. Regulokes BMR
b 4 carbohydrare mMetobolism = & Glucose
B 1 fab mdcbomr;’mellatestpgnotes
Lb 1 Protein metabolism +  glightly more cabfabolic
2, C\uS
= Stimolatory
B N <Y
b 4 HR
L 4+ co
L 1+ pp
3 Rs
b stimulatory
b 1~ TV
b T RR
S 1 Ry
4L QLT = T motility

5. CNS § NM3J 2 N synaptic exdutabiliky

6. Reproductive system
Hyper lmyroidi sm - oligomenorrhea , Pmenorrhea

Hypo thyroidism =  Polymenorrhea » Menorrhagia
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DPILSORDERS

HYPO SECRETION
a. In pregnhancy
n 'Lnthcq

CRETINLS)

CRETINISM
b ghort Statured
b mentally retardat™ ( hall mark) (not seen in DuarFism)
L  milestones delayed
L cexval immmMakuriby

b. Adulks =  MYXEDPEMH
S non pitting edemna
— dit mucopoly Saccharlides CGAGS) accumular® in Eissoes
L abcorbs waker
S  Pretibial myxedenw

GO1TRE ) Enlarqement of Thyroid gland for any reofon

HYPER SECRETLON
THYROTORICOSIS  ( HyperhyroidiSm T toxic maniFestokions)
=  Tokxic moaniFestotionS
b Tachycardic (T Sieepl.n%mﬁgatgsg)gpotes

L  Tremors

— GRAVE'S DISEASE
b Puko immune. diseacte
B LATS  Clong Acing thyroid Stimulakor) / 7SI CThyroid stimuloking
Tromunoglobulin )

=  ExOphihalmoS
=  dit deposit" of far & Ffluid in retrobulbor space
degenerot™ of Eom (extra oculoy musdes)

BHDBRENAL GLAND

CORTEX
1. 20na Glomerulosq -  Minevodo CorticoidsS CAldosterone)
2. zona Fasciwdata -3 Gluwo corticoids

3. 2ona Reticularis — Cex gterofds

MEDULLLA
-  pdrenaline CEpinephYine)
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GQLLCO CORTICOIDS .

MetoakoliC acbions
b N Gluconeogenesis — 1 Blood glucose ( Adrenal dicbetes)

NOn metabolic adkions

b BOnki (nFlammmaotory  Qkion
b immonOo suppressives

5 pnti allergic

b pnti stress

HY PO SECRETION
ADDLSON® & PDILSEACE

b Weok & frail patient T low glucose , low BP
L 1 AUH =  pigmentation

HYPERCECRETION
CUSHING DISEASE

2  dit fotr breakdown € centripetal redistribution of Fok
> moon face

L puffFadlo hump
%  protuberont belly

= 1hin limbg t.me/latestpgnotes

=  StriokiohS

CALLTLM HOMEOSTASIS

CALCTOM
- nu5 — Free calciom -  Diffusible calciom
L7 —  bound to albumin } Non Diffusible calciom
10 7. = bound tO oOfmers
- ay =  ExcHPNGABLE Co™

L  available in goung bone

=  9-llmgy, @ Normal serum caluuvm

ca2t1[Ec>' ] LPoa ] - 10x A = AD
L held constant always normally

HORMONES SITES | Orgown System CELLS
PTH 1ntestine osteoblasts
caolcitonhin RonesS Oskeocl|Qsts

ViE D K dhe_q OSt&OCl.‘tES




epLCIu) HOMEDSTASES

1 PrH
-+ L Serum ca>" - 1 PtH
=  Antidpatory release

—> og¢teoblast
S hot prtH ®
B 2 ogSteoclastic ackivity — 1 Bone resorption

= A ca™ reokcorpt™ from Kidney
A photphate exwuerion

—= potentiate the ackion of Vit D
B N cart akcorpeion from intestine

=  DEFrECT
TETONY Chypo caltemia)
b 18 monifestat® otcurs ab (I mg .
(emq'l- —> dealh CON oOcCLvr

“ Trousseoaw'S sign 2 Carpopedal Spasm
= Chvostek'S sign — Fouol mosde spasm
t.me/latestpgnotes
Q. CALCITONTN
-  ¢ynmesized by Para follicwlar "¢ cells of Thyroid gland
J
depositS ON bone

3. VIrAmMTIN D
- 1 oot akcorption from intestine
4
DeposSiEL ONn RBone

- DeFricieny — children — Rictets
= Adulks =  osteo™maladio

ENDOCRINE PHANCREARS
2 9B/ - exorine
. -  endouine
> by 1¢letS OF langevhans ob tail portion

a ceEW (107.) ouker yiry Glucagon

B CELL (35-807.) |Center ofF TSlek | Insulin

d CELL (57) bisperse SO Mmakos takin

F CELL Pancreatic Polypeptide

13
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ITNSULIN

—  ©Anobkolic Hormone
=¥ STRUOLCTURE
= 16F fomily

Preproingsulin
l
Prointulin (retainS -8/ Bioloraiccd Clc.tiuittj of 1nSulin

V
Incolin + EC’ pe.pl:ide [ equirnola.r comehtratiun]

- t ”;l = 5 “B n
=  primary stimolug = Plasma Glocose
= svifony| vreq — otk on SUR ( oTP S engitive K chanpel)

INSULIN RECEPTOR
< bhoS d) g SUb UNIES
= Receptor Tyrocine Kinate (cafalytiC receptor)
L  terminaktion Iig bc‘ cuuto phosphorylation (internalited & deqraded)

METRAROLLC PCTION
1. CARBOHYDRATES
= N peripheral vptake g Ltili2OEion
L done Via QT -4 of gkeletal mutdle g fak cell

= 0pre<au!o.!:es §lywgen synthase , & Couse Glycogen SyniResis
-2 4 Glgcoge.r)oltdsts

Q. FOTC
2> 4 uptake € lipogenesis promoted by b expression of lipoprotein
lipase
3 Skeletol mustde - 1 Protein gynkesiS & 4 Protein degqradat”
TYPE T DM - pPbsojute lok oF Tngulin
TYPE 1w bm = Relotive lad of Insulin (peripheral InSuUlin Resistance)
TYPE T PM -  Juvenile Onset
TYPE T DM - odalt onSser
LADA = late Adulthood onget Diobetel OF AvkolmOMUNE origin
= bog Bnti —GANn Antibodies




GLLCAGON
-  GCeuehin Gere family

-+ gereted by d cellg
— 2 Blood glucose (biabetogenic)
b glywgenoiytic
L gluconeogenic
B stimulates |ipolysis
B ketogenic

- Molar Insulin T Glucagon
b 9N Fed State > 30
5 after an overnight Fast - Q
prolonged fasting 05

¢

SOMPTOSTATLN
-  geuwueted by

L, § cellS Of pahweas g
Ly Stomoch (B celi) = J qostric add
& hypolholomic newong —>  QHLIH

=  inhibitg Gastrin Secrebion
TEH Seuetion

VIP Sewretion L-Me/latestpgnotes

FEMALE REPRODUCTIVE SYSTEM

= Primory aim — Suvvival of gpecies
b indirect woy oF homeostasis

PUBERTY

= pulsokile GnRH  gewekionS cowcel puberty
GILRLS
Seqguence

1. Thelowrche

2. Pubarche

3. Menarcthe
=  Bdrenarche

FEMBLE REPROPLCTIVE SNSTEM
=  inberently cyclic funtcion

OVAHRIES

OVARIN SEX STEROIDS & FUNCTTONS
1. Sewueted locally ¢ hourishes the ovum
d. cirudaring & awg on differebt organs

=  rfundamentod reproductive unic  —  Single ovarian follicle

inhibit bom Insulin g gluwagon

134
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OOGENESLS
= Opt0 5 m MONMK OF TUL 3 mitosis Occourg

- AFrter s ™MONTh OF TULs MmMeiosic beqfns s Mitosic Stops
L nNo. oF ova nNot Inuease (FM akt 5-6 m OF TOLL)

=7 T Million (max) - ak 5-6 monlks 0OF TUL
a ™Million - ak birtk
b 507 are akretic

b Koy enter 18t meiotic clivision s
arrected in Prophase stuge

> PPOPTOSLS
= ooctyre atrigion occurs by OpOProsSic

=  Stimulared by
b Taf B
L FAS Ligand

2 inbibfted [ opposed, by Lsurviva\ fackors]

b kaF
b L1f (Leucocyte Thhibitory FodOr)
2 Kit ligand

¥ Just before the ovulat?y “Ist’theiotic divis(On Completed € st
polor body Formed

> Secondory Oocyte , immediotely enterS the cecond eeiotic division

Arrested in m™etaphasSe Stage
2 Qnd meiotic division will be mpleted immediakely after

Ferti linok™ OF ovum

FOWTICULOGENESTS FOLLICLES
A
ey S
iR
—~  PRLMARY
3 foutae LRl
DOMINANT
foLLICLE
po SECONDARY
@ FoLLtcle VoY Few]

PNTRAL  come
FOLEI.CLE Ce-%]
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PRIMOLDAL FOLUICLE :

- oowyte T surromdinq qronvlosa cells

SECONDARY FOLLICLES
2 Granvloca cells formsS moltilayered epitheliumn
7 @Gronulosa cells Sewurete porawrine fadors

5 stromead celk difFrerentiated into epiReloid cells —> THEM CBUS
=7 NOW, It forms ™MATORE FOLLICLE

MENSTROPL CYCLE
= Pt the Start of eath wytle
2 5-6 follictes enlorge
2 couily (£ Formed around the OMOmMm - ANTROM
2  filed T pntred | Folitcular FHuid
7 ontaint GAGS, eledTolytes, FSH),LH , T&F| , T&FA, T6F P elc

2 At 5-6Duy, 1 Follicle becomeS dominant
L High mitotic index OF the qr&nuiosu cells surrmmqu e ovom
I the charoLreriCtic feakore ofF dominant fellide g akility
to Secrete EStrotaens

ESTRD GgEN
b all the drudaring estrogen tomes from thecan interna cells
lotol estvrogan Omes fromm Gronvlola cells.

2> Pt 14t day 4 ovom T sorrounding cumulus oophoros  extruded
from follicle

7  Remaining part ¢ Converted intd Corpus Lutevm
B Onthe 1St day o it converted intd Corput Haumorrhagicvm
B MITTELSCHMER2 = ™Minor bleedrnq into Peritonevm & pain
B gronuvlosa & Theca cellg Line the corpus lutevm , called

gronvlosa lutein cells 3 Thecan lutein cells

QrowlR OF CL requireS vegr

dominated by progesterone

& pregnouney OCCure, Ccorpul |uteumn Persicts

iF pregnonuy do Not occours, CL reqresSed by Lukeolysis

L doug prioy O bhext Qyde

L replaced T Scor Listue € Converted ntd Corpul albicang

rJr & r
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OTERINE CYCLE

FOLLICU LAR. PHASE LUTEAL PHASE
ESTROGEN OVvULATION PROGESTERONE
* Telomerase 4 Telomerate
&C.thritg Qmu“:q
1-4 DoyS 5 - 14 pows
PROUIFERRATIVE PHACSE SECRETORY PHASE
ENDOMETRLUM
=+ Inner A3rd oF endometrivm wall —  STRATLUM FUNCTIONALE

b supplied by long 4 toilect orsteries
B it's qoing to be Shed

-  ooter 213vd  called —  STRATOM BASALE
2 sopplied by basilar arteries

MENSTRUATLON
2  1¢t patthes pF endDmetriom occourg
2  loker they coalize to Form larqe pokth & bleeding occurs

™ MOsospasm  occwurs  dit PaF,
t.me/latestpgnotes

CYCLE LENGTH
- vorieg dit Follicular phase
= lutea) phate | SewrerOry phate g2 Constant (14 days)

NORMAL MENSTRULUATION
MENSTRUPL BRLOOD

= predominantly arstesial

=2 Qk/ = wvenous

—  containsS tisSve cdebris , PGgs, Fibrinolysin
= averuge loss — 30 m|

CNCLicPL CHANGES TN CERVIX
— Before ovularD (estrogen) — Cx mMuCLS hinner § More alkcaline
2  Prter ovulat D (progesterone) - MULLS Thick , cellulow, tenacious
2 SPINNBARKEIT C(Elaskicity)
L com be seretched into long IKiN Hhread
b drier in o orborising | fern like paftern

VAQINAL CYCLE
= onder Estrogen, \aginal epitheliom Cornified
= under progesterom, Vaginal epitheliom prolifrated , mucus becowes thick,
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—  estrogen =  proliFradon Of mammary dudes
# progecterone growlh of lobule s, alveoll

OVARIAN STEROLDLOGENESTS
—  Refore owulat® |, LsH & FH adg on cellz of developing Follicles
—  Theca cells
L have the receptors for LK
L, can toke Up cholestero| g pProduce restosterone uwnder LW
b but donot hauve oromataste emyme , essentiol for dhe cConverd
Of LtestoSterone into estroc&en

= GQranulosa  cells
L howe receptors fFor bolk LH & FSH
L containg arormotase € converts testogterone inmto e.st.-mtaen
under FSH

=  BFTER QVULPTION q LOTENTIPTION OF FOLLTCLE OQccours

b Theca |uteln cells } occurSs under WH
& granwlosa |utein cells

=+ maintkaihance OF CL ig under L
-  predominant hormone Sediered by ¢t iy progesterone

HORMONAL PRAITERNS
—  fowordgz the end of Luteal phase,
b the FSH & LH levels dewreases Sitamﬂcantlg C Lowelt Level)
=  LH , FSH ROLID - 9

— 1 or 2 doys before the onget oF menges, FCH levelz beqin ko rise
= in and half OF Ffollicvulor phase (8-I4LD) 4 FLH TAWXO deweases
modestly € LH yodO begint to Intrease
L |H: FSH = 2

> Jgust before ovulat", wmid cycle LH Surge Occurs
L H*FSH =S 5§

MLD CYCLE LH SURGE

—  estrogen creatg @ positive feed back T LH

= Just before oVu|luEN 4 estrogen eateS O politive feed back ko Lw

2 for thok to happed 5 200 Pq | ™I criticad plasmea estradiol i required
& Should be Suttained For a deuyd




LH SURGE 19

= Stimulakion of pProgestarone - T Progesterone = T prokeolytic enzy
e ackiviky

=  pistengibility of Follicdde increaces
Follicdar FHould OnttntE  ntreqaseg -  woll becomes kented

= induces Prostaglandin Endoperoxidase synthase

L present in qranulosa cellg
L N gynwesic OF PG, Tk, LT — PSEUDO INFLAMMOTORY RESPONSE

-  folliwlar ropture

—  geimulaktion oF Plasminogen activator by £S4H
L qenerakes plasmin - cotalysces the breckdown of Folliadar

inall
— 1IN coSe of pregnanty , CL (g maintoined by placentaol Heg
= louteolysis occurs by opoptosis
B oxytocin ploys a role in Luteolysis
MALE REPRODUCTIVE SYSTEM
TECSTIS

SEMINLFEROLVS TURULLES
=  FWID COmMposiED
b less qlucose g proteins
L rich in androgens s eskrogenss kt s inositol, glutamic add,
asportic aud

-  SPERMATOGEMNESIS
L occurs here
b Phose 1
—  Stem cell rerewal & produdtion OF SpermakogE Nic
Primitive. germ cellg
J mitosis
Primmary Spermokouytes

=  PHPASE 11
Pri AUy Spermakoytes
| meiosis

Secondary Spermatowyte
)
cpermoakticls
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SPevrrmokids
J Spermiogenesis

S permakozoa

=  mitoSis & Meiosic require cydint g cuclin dependent Kinases
= 1 SpermaltOogohivm — 64 Spermat0zOo0
= Spermatogenesis completes in F4 doug

—> Sperm prodoction Rale
> most reliakle expre sSion OF Sperm produtk{on

SPERMPTOGENESTS VS DOGENESES

7 In Female , the mitotic proliFerakion of oogonia occors entirely
before birfk, in male, t™Me mijtotic Proliferakion of <permako-
gonia occourS only oFter puberty

=+  Mejokic divisiony of
> 10 ococyte = Single OVum

b 1° SpermabO wyte —= L SpermatlDzod

2 1In fFemale, and meiokic division completed after Fertil{2aLD imme-
diately § there ig no Furfher development
In male , Spermokids Underq‘o" Further difrerentiotion to produce
mMmature gspermalo 200

SPERM
= 1ntricate motile cell
2  rich in DNA
=  RACROSOME
2 cap T hyaluronidase eniyme
b essentiol For dilutD oF Hyg\uronic add
For peretraking Cx Mucug

= aled contain Germinal PCE
L ™is Fador Wol related o Ferbility

SPERMATO GENESTIS REGULATED BY
- LEYDPLG CEUS = produce testosterone =  For Sperm makuwrakion
= SERTOLL CELLS 9 bhurbtuwre spermatbolod
= LH/ TNTERSTITEAL CELL STIMLLLTING HORMONE
b o ON Tntergtial cells oF Leqdiq to FOorm testogterone
- feH = For Sspermako genes(s
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PROGRE SSTVE mMOTILITY

S moakwe (perm qaquires motility in epididymus arter 48hrs
— protein involved 18 CATSPER

SERTOLTE CELL FUNCTLONS
-+ fForms RLood Testis bosrier

> Seuetes inhikin Cinhibits FSH)
— Testosterone exerts negqakive Feed bucK on pituitary qonc&d.ot-ropm

LH oS well as bypolRalamic &nRH

2 nurture SpermakbQzoo
= Synthesize mullerian Tnhibiking Substance

t.me/latestpgnotes




THE NERVOUS SYSTEM

INTRODUCTION TO CNS
NERVOUS SYSTEM
1. CNS
Q. PNS
3. ANS
ANS

—  controlg involuntory fundriong
T INCLUDES
1. Sympathetic Nervoul System
d. ParaSympodhetiC Nervous System
-+ controlt day to day Funckions OFf The body
—  Resting HR
SecrekionsS & mMOvements GiT

SYmPPTHE ITC NERVOUS SNSTEM
= Thoraco lumbor OuLFlow
— prgtaunqlioﬁif_ fibres are chort
Post ganglionic fibres are long

PARAE SYMPATHETLC SN STEM
-  Croniosocual ouk flow

- CN 3] q] 9. ‘O

—  Ppre qunglionic Fibres are long

— post gonglionic  fibres are Short Canaxonad type)
-—+

Ganglion ig locared Just ourside | walk of organ

t.me/latestpgnotes

PreqangliOnic nerves are cholinerqic
L qorglionic  Erancmjssion g cholinergic

POSt gqanglionic herves
Powra Sy e palhetic = Choli nerqic
Sympametic — adrencrgic (NR)

RECEPTORS
PARA SYMPATHETLC SYSTEM
NicokinicC
= N1, Nj
~  Found ar ganglia , NN, CNS newong
MuScarimC
> M, , Mg ,M3, My, Mg
= M3, My, Mg mediakte ev.citul:org effecks

= My found In heast
inhibitortj on chounerqm. accions

14

Fat




SYMPATHETIC SYSTEM
d RECEPTORS
=) o, d:'l
2  manly mediokes excitakory effewts of odrenaline
7 dy =  presynoptic Cuuko receptors
2  modulares the furiRrer relenSe of NA

P RECEPTORS
7 BisPar P
” Pa -  mainly inhibitory on  &drenaline § NA
=  present On Skeletad musdeS € brondhi
L Brorchodilaton
L vasodilakrion

- P, — preSsent in beoast
= rmecliore exutakory adions
CNS
INTRODUCTION
CEWLLS

1 Newrons
Q2. §lia = L -10 times the NO.OF Neurons
t.me/latestpgnotes
Neurons
=  majority in NS = mulkipolar
= no neaurons formmed after birth EXCEPRT for OLFACTORY NEORONS
= nhew Synapses Coan be formed after birh

Gud
=  Supporting cells
—  Only cells formed Outside the NS & wigrateS EO CNS =  migoglia
=7 TYPES
1. MACROGLTH
a. Pstrogytes
—  involved in formation of BRB (Blood Brain Barrier)
“ reinforce BRBB
=  involved in NT reuptake & vedistribuk”
=  involved HT § kt homeostasis

b Oligodendrocytes
=  involved in myelinat® Of NS
L 1220 = | cell myelinateS QD Axons
L  ofter the Injury , repoir ig not possible ag

NO ibtult pewrilemma Present g NO deFinjtiwe

pulf £O reqrow
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2. MLCROGLLAP

— Scouengers of (NS = Phagouytic cells
=  devived from mowowte Mondlyte LUneage

)

CERERELLLM —+  bas highest no. of Neuron

= greatect denciby of Serotinergic Neuronz Ffound In NUCLEUS RAPHE MAGNULS
Cport of descending analgesia Systern)

7 Mok dunSity of  nor adrenargic nearons found in Locus Coeryleus
Cpart OF descending analgesia  Systern)

2  mox. density oOfF dopaminergic nNewrons found In
Y Nocdeus gecumbeng (py) Cinvolved in reword € addictive behavior)

7 Orexigenic newrons found Only in hypothalamus

NEUROTRANSMITTER
EXCITATORY NTs
~  Glutamate } opent Ncﬁ[cr.xu Channelg in  post symoptic Mmembrane
— PSportake

INHIBITORY NTS
= Glycine ( commonest in Spinal cord) (ETRYCHININE — antagonist)
-7 GARM ( commonest in Brain)

7  opent Kt | cl” chard WIS SR IR eeE synaptic Mmembrane

Low Molewdlar weight WNT High moleador weight NTs | Newro peptidet
= Glutamake — NPY
2 GRARH = Orex(ns (hunger)
= Bty — Opioid
NP =  (ART ( COcCcaine & Pmphetamine
=  Dopamine requlored tronscript ) Crole in
Sokiety)
=  gynthecided locally in the -  synmesized in nerve cell body €
terminad transported Etp terminal
GLUTAMATE
=  RECEPTORS
1. kinoate
< AMPEH

3 Nmpp [ N- memyl -D - OSpartals )
= involved in long term potentiakion in hippocampus
Ketmmine & diggodgakive anesiesia

>  voltage + a ligand gated chanel




2  Glycine awion g needed to remove the block 145
=  PENUMBRA
.ﬁ

Lighter shadow ab periphery
—+ dork denge core af centre init

o
= Excitp toxitity to brain

+
+
Ly extengion OF do.m&cde berdond the o'rfgind.l E§++ +‘
s

dlce cerebrod Tschemia

S~
CEREBRAL LSCHEMIN

=  Failure oFf Nat- Kkt pymp
= ° atktive trancports are failed
-  @lutamake reuptoke g

Nat dependent Symport S - -7
2  Glutomote goocwmuloates in hear by Synhopes

=7 Glotoomate Couuses excesSSive eycitae 0f 0Ofker neurong Ca_usfnq

ca™ influx § leading t0 daroge

QP BA

STLIFF MAN SYNDROME (SmS)

- G\vtoumakte

j’ Glutanoke Decarboxylage

QARG
t.me/latestpgnotes

= owko immune ditease BNt GAD antibodies deuveloped - GpRA Defidienty
=+  ExcesC Fodlitex D OoF Stredh reflexeg

y results in Hypertonia
=7 LADA

(Lakte Adulthood Diobetes OF AULOirarmUNE origin)
L bhas okl - GAD antibodies

SYNAPSE

= Jundtionad reqion bl The A Nhewons

commonest type oOF synapse inN bran 7
= TYPES

—r

Axoderdritic SYnapse

Eledrical Synapse
Chernicad Synopse

ELECTRICAL [YNAPSE
—  direc ttansfer ofF Chargecs frory Ohe cell O Oker by P JuNLEONS
—  fatter Eransmission
Bidiredcional
Plagtictty roxely Seen
Ex: Heart

Retina

L Rod |

Y gipolor cell Electrotonic
Ly ganglion cells <

v 4|
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>  olivo cerebellar tracr
—  Signalg collected from wvariovs SourceS colleted by olive

7 Foster transmission occurs (for voluntory movernurts)

CHEMICAL SYNOPSE
1. PXODENDRITIC SYNAPEE
=  ommohest type OF Synapse N brain Cras7)
= exdtatory | fadlicokowy

2. PXxosomATICc SYNBPSE (-37.)
=  Inhibltory Synapse
-+  Ex 2
Basket cell on Purkinje cellS OD CerebellUm
= deep nuclear cell oukput i€ inhibited

by purkinge cellg

L Basket cell inhibit the puritinje cell

L Net effect -~ deep Nuclei cells Can
Send Outpukt tO muscles

Candelabrum cell g

L found N cerebellum
t.me/latestpgnotes \

Renshow cell on the anterior MOLOYr Newson

b renthaw cell inhibitY 12 rewwrent kype
b ghort inhibitory interneuwron

b collatern) =xdtes renchaw Cel| Which intwrn ivhibitr the some

Renchouw)
Cel\

NeYron
D-+°F
3. AXOPRXONAL SYNRPSE
—  Pre gynaptic inhibjtion {obibitory
7  Seenin Descending analgesia  Syster Fadilitakory

)

4. DENDRODENDRITIC SYNAPSE —  found in hippocampus

i




PROPERTIES
1. Ohe woy conduction (from presynaptic Neuron to post synaptic neuron)
a. Bidirectional
b. unidirectional 2 synopse always condudes unidiredkionally
C. orsograde |anterogvode > Can't exdte previouS area (Ref. period)
—  onward Straight condud-ion

d. Retrogradse | Pntedromic
~  Seen in Triple response oOf (ukaneous neurons

=  Idhen gkin area Stroked Firmly g Bidirectional
J . .
R&d R.E’.Cl(tfﬁn R R A T / ) uUni
> direckional
wWheal (edema) -

Flore Cgpread) — dlt antedromic conductions

2. DELAY oOF 0.5 ™M.SeC per Synopse OCCUIS

3, FATIGQUE st yt Fiuﬁ'..
=  repeated stimulation (low frequency) for Long durok™, trangmission

StopS for SOme Eime
= dit temporovy -exhoaution oOf NTS

4. POST TETOHNIC POTENTIATION
= bogis for Short term memory
7  tetanic (high frequenay , short) Stimulokion
t.[[\e/latestpgnotes
Transmission enhanced for Some timne
dit accurmwlatD oF cat in pre synapkic termined

PRE SYNRPTIC FPACILITRTION
— ano®mer basis for chort term memory

5. INHIBLTION
Direct 7 BxoSomakiC Synapse

Presynhaptic = 4 release OF excitakory NT
— endogenouvs analgesia system
PoSt synaptic
= bhyperpolaridation of PpoOSt Synaptic Mmembrang
— endogenout analgesia System

SPECTAL TN PE
1. FEED FORWARD
— S‘ge'-) in cerebe“um (Cerebellax ‘E’.ﬂ-fﬁ‘h(i)

7 GQranule cell Fadlitatory on puricinge cel)
- before that




2. RECURRENT OR RENSHAW CEW INHIRLTION
- inhibitovry potentia
7  PURPOSE
L de|cu.¢s muscle 'Fct,l:icaue
B detreages the excitobility OF
anterioy ™Mokor newron
2> Shopent The signal to mMoscle

©. SOMMATLON
7 EPSP
7 locadised y depolari ging potential (-5mv)
=2  not CSurFdent O weare /P
7 woltiple EPSP add ups and produce AP

EPQP ) o
= localiged depolariSat® —  propagoaked changed
— Qreaded response —  dll or none law
7  monophasic change 7 biphasic chanqge
Summakion oOccurs by
TEMPORAL SUMMBTION [ Titne]
= EPSP decayys exponéﬁ%%?&}es&%pota%e (1% mSec)
= IF one more happen Tin 15 m Sec 3 SuMMOLion oUrs
ePATIAL SUMMATION (Space) i E Z \2 \
— EPSP occuring ar o kime are ! B L
Surmmakted / = O_;,O \
- Spadal Swomakion hag the
INherent property OF temporad SummMakior
EPP *  eath EPP cause Single contradth

E PSP =  Small cu-np\ilzude
summat required to cauce AP (Trail g error mefhod)

A

SR LTMINAL FRINGE
2 combined Stimmular™ achieves m™MDre

AN

Sub \liminal JFrinE]F‘_

F
responge than tndividual gctimolation g L9
OCCLLSION A
- combined stimulak® achieves \

diminished responge

O Ouéf ®)




SENSORY SYSTEM B
ORGANILATION

7 functioning governed by
1° Nnewron — StortS from receptor & enters the Spinal cord

Q° Newron 7  Stortks From Spinal cord , roSLel waidline & ends on
thalamuos

3° pewon 7 Starts froryg thalamus to the Sengory cortey

SLhaura
Cortes

O Tnalamus

19 meurom

- T 977\

Spinal
cord

5" neuron

¥ THAAMUS 2 the OBUGRTE RELAY STATION Or all general € Spedial serses

Except OLFACTION
t.me/latestpgnotes
SENSES
GENERPL SPECIAL

1. Touch 1. Nision
2. Pain 2. Heoring
3. Pressure 3. Toste
4. Proprioception 4. Heartng
5. Vibrorion 5. Equilibriom

SPECIAL SENSES
—  contoing Specialized end organ
T  carried by cranicd Nerve

GENERAL SEncES (Based on stEimoulus)
EXTEROCEPTIVE SENSES

>  Sowce OF gStimulos ig oy external agpedt OF body

7  TELERECEPTORS
L  source of StimmuluS 2 at a
Certain distance fOM the

body

o

NiSion Heoring Shnell
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INTEROCEPTIVE SENSES = Source OF Stimulus 1€ deep inSide the body

OLFACTION
7  meelg ofher Sensations ar

2 Amygdala
2 Neo cortex

7  Gives the collateralg & potentiake oORer Sences
Ex: Taste — In common cold, taste con't be opprecioked properiy

THRALAMUOS
=  OBRLIGATE RELAY STATION fOR all SENSES
— Thadamic DHuclei invo\vinq i motor functions

2 ventro Onterior
= ventro Llatero) Connected T Cerebrum & Bosal qanglia

- Centro Medion

LAWS + encodes intensity , duration s locakion & modality ecc
DPRLE'S PRINCLPLE

> opplicable for entire Nervous System

— SPME NT TS RELEASEN FROM PLL THE BRANCHES OF AN AXON

LARELLED LINE PRINCIPLE

7 encodes wodality , locarion (E0 Some €eytent)

=  EACH SENCORY mmODALITY 1S CARRIED BY B SPECLPIC TRAU IN (NS LOCATED
IN A SPECLFLC PRRT OF CNS

=~ Ex: Fine toudh coarried by dorsal columns

MULLER'S DOCTRINE OF SPECLFIC NERVE ENERGLES
=  NO MATTER INHAT FORM OF ENERGY 1S APPLIED, EACH SENSORY PPATHWAY

CONVEYS THE SAmME FORM OF ENERGY THAT 1T SUPPOSED TO CONVEY

LAW OF PROJECILON

2 PHANTOM LIMB
=  NO MATTER WHERE YOO APPLLED A STLMULLS  CORTEX ALWAYS PROJECT THE

SENSOTITION ONTO THE RECEPTOR FROM INHICH THE PATHWAY STARTS

= Phantom poin Sensakion may dicoppecy After © moniks

L CORTICAL PLASTICITY
=  gradvally impulges from amputed area diminishes

> the dendritic gqeometry N COrtex drea changeS § nHewrons

ehrink in Siie
=  Newrdhs OF neighbowinq orea Stourtk E:nr.roaU\inca the area

eFrectively £ troining OF that areq obliterated




INTENSLTY DISCRIMINATION

7 Intensity disuiminak” in CNs occwrt by changing AP FREQUENCY
WEBER FECHNER LAW S = K X log (1)

S 2  maghitude of gensation Felt

K 7 proporbtional coOnstant

1 -

actuol 1ntensity opplied

PERCEPTLON FELT BY THE C(ORTEX HABOUT THE INTENSLTY OF SITMULILLS CHRANGES T

LOGARITHMLC €CALE Of THE ACTUAL INTENSLTY BPRPLIED tN PERLCPHERY

EX - 1 } S = T x 1 =+ 1f the percept™ felt iz doubled,
I = {© S = 1 actual intengity ig 1 by
10 times
T = oy = S = 1 X a = a
STEVEN’S POWER LAW S = kK x (1)

BELL MEGENDIE LAW —  DORSPAL ROOTS ARE SENSORY & VENTRAL RODTS HARE MOTOR

RECEPTORS

“+ Biological trancsdoucers t'me”&ggﬁmgteénq form OF energly ntp eleUtrical energy
= end orgong

=  Troncducer € Spike (ae,ne.rutor retaion are ofF goume cell for OLFACTION

PACINLAN COrRPUSCLE

=  Sengtory hewon emeges from inside the corpuscle
= 18t hode OF Ranvier i8 tin the Wrpuscle
16t BOP generated ab 16t node OF Ranvier C(EXCEPTLION)
2  Receptor potentiod Should be Y I0OmWVv 49 to generoTe a Spike potential
Spike generokor f'&caion
) (— )
mechanic-
I

2 c?* Cg,ct:tEd e non motile

Gl cilia

Tronscucer
Stimylus Region
Olfactory newon ( bipolar neuron) = ( b_

7 fOor most of Sensakions o Receptor potentiol 18 depolorising potentiod s bur

In CoSe OF VLSUAL SENSE ,

ROD RECEPTOR POTENTIAL T& KYPERPOLARIZING POTENTAL
L

even in complete darknesSS 5 Na™ cuurent iz moving
flom ourer to INNer Seqment § couses o Steady
Glotomake CNT) elease ak synapse




L When light strikesy Nat goes ocur lbur Coft come bock in
—  RoD HYPERPOLARIZED
= 4 Glutkamore ak Cynopse
= Light i€ perceived

L Reason <  Evolution development
= Threshold for excitakion for a single rod —~ 1 Photon
=+ minfmoumm threshold | detectable light for retina 7 1 Photons
>  DARK NOISE 2 Psynchroni sed relase of NT from rods doring dark

L A minfmum OFf F vodR& Fires gynthronously then light 12 detecked

= minimum  threchold for entire ey > 145 Photons

CLASSTFICATION
1. MECHANQO RECEPTORS
= Meissner'c corpuscle
merkel disc
Pocunion
RUFFinN'S

NN

Q. THERMOD RECE PTORS
> belonq to TRP (Transiedt RECRESF Potential ) SuperFamily
- MR (cold § menRol <ensitive Receptor )

2. CHEMOD RECEPTORS
- smell ®
—  tosSte ®
=  Qlomous cell

A. ELECTRD MAGNETLC RECEPTORS —  ROdS & Cones
5. NOCLCEPTORS

- belongse to TRP Super family

= vanilloid Receptor C(TRP-V,)

= NOT FREE HNERVE ENDINGS

APAPTATLON
~  Receptor respond2 to stimLlus briefly
C continued Stimulus receptor reSponke Stops
7 1 the Unnecegsary burden to Cerebrol cortex

= ldhen ontinved Stimulus removed o receptor responded briefly
LY meont t0 deteckt Chaunge in the ervironment




=  TYPES

I1mMpulse
1. RAPIDLY ADAPTING | PHASIC RECEPTORS CrofFc
T Podnian corpuscle ml ”“
L Phasic receptor
2 mednano receptor /
> kest Suited €or vibrotion
Stlmulus

2. SLOWLY ADAPTING RECEPTOR
7 MERKEL RECEPTOR

= belps in Continuously H” ”[ Hl | I
Sending the importont

Sensory nformakion / J

Stimulus

3. MNoN ADAPTING | TONIC RECEPTOR

e UL

153

®  helps to carry the Very importans

Sensory informakion / J
L EBx: PALN RECEPTORS

Stimulus

TEMPERPTURE RECEPTORS

+  Tonic + Phasic receptors -M€/latestpgnotes
—  For every 1°c Sready ambient temperaokure 3 tonic discharqe oOccurs
- from 10°c - 30°¢

7 for eath 1% , Conic dicthorge occurS by Cold Receptors

-+ from 33° — 42°C

> for eath 1% , tonic distharge Owwrs by wWorm receptors

7 For Sudden chonge of temperakure , Phasic distharGe occurs
= 1 temperokure , Cold receptors Fired phasically
S 1t temperokwre ,  worm receptors €ired phasically
=  indicares the change N direwtion of temperature

2 30°c = 3% — THERMO NeUTRAL IONE

> ¥ 45°% —  PARADOXICAHL COLD
B poin fibre¢ alw cold receptors are fired

7  Q0c - ay’c

maximuwm Firing Frequency OF Cold veceptors
(Thermogenic chivering can be initioked)
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RECEPTLVE SPEED OF SENSATLON
RECERTOR LOCATLON FLELD Se | PPAPTATION ENCODED
Merkel's pLSC Epidermis Smallest | Slowly Locak® of touch
me(SSner corpousSde Dermi S sSmol Ra.pidlg speed OF upplicm:“
OF touch
b Flutter along
the Skin
Paunion corpuccle Dermis € Large Very ropidly | viero®
Deeper t(Sfues
RUFFNU's corpuscle Ligoments Larg e Slowly Deep pressure
muScles (Massage)
Tendonk

BRALUE = meissner corpuscle > ruFfni's corpuscle

RECEPTIVVE FLELD CIIE
5 area of skin ffom where ensory nNewon colledtS jrform akfon
B basie fFor Q point descriminakion
B emoller The Sine o better the QA poirt discriminak?
2 point dicrimination t.me/latestpgnotes
= determined by receptor density also
7  Treshold ig Least in  Fingertips (1-amm)
Threshold € more o bock (K0 -60 mMm)
& receptive Field Cne ig leaSt € receptor dentity i2 more ok
fingertips

=  also determined by CORTICAL REPRENTATLON
> loarger the representakion 4 best the A point disuimination

=+ it i€ peeded for determimabion Of TEXTURE

PSCENDING TRBCTS
SPLNAL CORD CROSS GECTION
@ Central H Shoped grey osea
=+  Anterior white colommn
POsterior white Coloum
lokterol white Column




1. DORSAL WLLMN SYSTEM
CorgieS
Prescure

\ (oD

Fine touth (Q point digeriminok”)

Propriocepth C(Consciowt)

Q. ANTERO LATERAL SYSTEM
rude oL UN

poury

ter perakure
Tick\le , 1ty
Sexval Sengakions

corries

by Lakera) white coloLHN

DORSAL COLOMN

ANTERD LATERAL cOLOMMN

Faster
B Pa AR
L g0 —130m)sec

re Latively slow
L P]JI('_
b 5-30 mjsec

EPICRITING SenNSATLONS
b need intowr cortex
b First to disappear
Logt EO reoppeor (32 -5 WKS)
Ly Nibrok? gente Lost oL Hrot

PROTOPPTHIC SENSATLON
L donot Peed "otk Cortex
b recover early (B-33 wks)

10 newron enters the gpinal corehe/latestp
runsS oN goune CSide € ascend £
upto opper medulld Eo end there

19 pewron enter the cpinal cord § ends
here itself

DORSAL COWMN

FLNE TOUCH

F [

PINE TOULCH FROM UL

racciculus  (#

Fasciculus
qrad lis

= 10 newron enters the Spinal cord & dividet Into & branches
2 one brandh comes anteriorly & Synopses N anterior hown cell

= ServeS OS REFLEX ARC

L omer branch tuns back wards § runs vpward N dorsal White Column

15
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FINE TOUCLH FROM LL

= 1° peuwron enter the Spinal Cord § Start< running upwards twoogh
L bogawrad Seqments
L iy the cervicadl Region, UL ¥ibre push the LL Fibre ko the rmidline
L creaking 3 distinct ascending trads in white column
FASCIcLLLS GRACILIS — bundle Near the mMidline , Coming fom LL
FRCCICLLLS CUNIRATLS —  boundle ploced lat-erally ) Loming from UL

2 St-ereognosis g lost In the lesion of fFosclauldus cuneokus
2  fadwdus groaalis

} Tract Of GQOLL § BURDACH (old hame)
foSciodus wuneakus

—  1° newrong ends in opper medulla, [N bucleus grodlis ¢ nucleus cuneakus

= Q° nevron
“  Seartg in oupper medulla & Gosses midline g
fung in Meclial lemniscus €& Jjoined by trigeminal nerve §
ends in tholamus
S 2° pewron OfF dorsal| column endS in ventro laterad nucleus
2 Trigeminal nerve ends jn ventto mediad Nudlevs of thalormos

ANTERO LATERBL COLLMN
PATN

t.me/latestpgnotgg v v

:\

PRIN FROMM 0L

£ O

-+ 19 neuron enters the gpinal cord € ends there

= A newon Starts from dorsol horn § Crosted midline in anterior CommiSute
g ascendsS vp as LATERAL SPEND THALAMLIC TRACT to Thalamus

=  GYRINGOMYELIH
b cyet Hiled lesion iy central canal
B qrows anteriorly § damage pain & temperature F(bret First

PRIN fROM LL
=  1° newong enkr Spinal cord and endsS there
2 ® newronN? Stortg § wosses midline § TUNE Opwards in laterad
INhite column
= UL fibre JoIng lower Umb fAbre & LL fibre pushed larerally




Arranqement OF Fibres in latera) white column CFom lareral to wedial)

= (G 1,
Q abdomen
2. oL

L in the tumor of loteral colurnn , 186 sencakion afFfRced (& —
pain from opposike Side OF LL

CRUDE TOULCH
- come to anterior white wlumn § formms PNTERIOR SPIND THALAMIC TRILT

VPL NUCLEUS =P Releu.t nucleus For all +he Sensakions
ventro basal complex
Inktra loaminor Nudel

} for poin Sensokion

SENSORY CORTEX

- Area 3,1, = ST (somako SenSory Area 1)
—  Brea 5,% ~ 6u ( Secondory Censory corkex)
= qr = (oncerned T perceptd OF Sensations

- sn = concerned T analysis & interpretat® of toudh
(StereOgNOSiQ)

- Body representation iz Contralofersi®, vertical & Inverted
= lorgect vepregentabion — LipS & foce

PARIETAL HEMI NEGLECT SYNDROME

— LeESToN OF poStertor parietal Cortex iy Non dominank hermisphere
-+  Non dominant hemicphere 8 Concerned T Spatio temmporol o relakion T

bodtd ports
=  opposite half OF bod_u.‘ ¥ net‘d\eu-e_d

PHYCIOLOGY OF PPIN

PALN TNSENSLTIVE SIRUCTURES PATN SENSITIVE STRUCTURES
Braun vessel|s
corneaq meninqes
Lung paren chyma Plewra
Liver paren thymda Bronchi
Ridnety Heaurt

pericard(vm
Liver Copsule
Gol Bladder
Rile dudk
vreter
Rladder

Orelhvro,




—r

INntestEinel

> not SenSitive t0 Sharp cutting  poin
5 Gengikive ko  torcionel pain

TYPES OF PAIN

1.

.

-—}

<N

FOST | 18T [ SHARP[ PCUTE | PRICKLING PALN CArg)
SLow | and | DULL | CHRONTIC | ACHING PRIN (C)

Pain carried by Lokeral SpinD Molamic trok
NeoSpinohRaolamic trads corries folt pain
Paleospino Mmalamic tract corrfed Slow pain

Laryibar  orgoanixakion presentt-mﬁ/l%%%nﬂlﬁ% OfF Spinal ord
Past pain corrying fibreS €nd In Laming 1 § Q°newran Start here &
crogses midline & Continues aS Neospinothalamic trawk

NT i€ Glutammate

Slow pain afferents entert Spinal ord § ends 00 Lammina 2 83 & anofher
Newron +o laminG B & the next NHeuwron woss the midline g Couried

as paleospino hhodlamic track

VARIETIES Of PRLN
Physiologic —  Storts from receptor
Pammologic = do not from treceptor

Neuxropalhic pwn (herve impury)

PHYSLOLOGIC

BLLODYNTA Z honh hoxioos Stimulus gives pain sensakion
2  Ext Trigegminal newralgta
NOCICEPTLVE - NOXIoLS SEimulug qwihq c_orre_spondinc‘ cleqree OF padn

HYPERALGESIH — DorlOvS stimulus qiving exaqgerared pain

Pllodynia € Hyperalgegia i dve EO readnivakion OF previous non-adkive

receptors
Hyper olqesia geen Motktly in (hflarmmokory pain
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NELROPPTHIC PHALN

— Caugadgia

=  Phantom pain

= PoSt herpetic peuralgia
— Trit'emmo.l Neuralg(a

ANBLGECIRA CYStEMS
GATE CONTROL THEORY OF PRALN

=+  PccopresSure Therapy iz boged oOn this
- Gate g Substantia qelatinosa of Rolando C Lamina 2 §3)
—  presSure Sensakion inhibite poain via collakerals n Substantia

qelakinosa o
Noclevus aqueductol
RG.PPﬂL qreg
MoGNHUS /
enkepholin

porsal  enkepro- ,

Pai N UN O orcerotonin

Inhibitory

compler

O

DESCENDING ANALGESIA SYCTEM

t.me/latestpgnotes
- 3 (OMPONENTS é/latestpg

1. PERL AQUL DULTAL &RAY
5 projectsS on nuclevs rophae MHagnLs
L hos encepholic neurong
L N 5 enkephalin

3. NUCLELC RPAPHBE mMAGNULS
> pyojedes Semtinerqic DeLYroNsS € endg N inter nelwrong
b NT -9 serotonin
- inter newons forms oovsal  pain inhibitory complex

3. DORSPAL PALN INHIBITORY CLOMPLEX
b inter Newrong NT = eEntephalin

S Pre synaptic § post symaptic pain inhibiEiOn  occurs
5 Encepholin bos inhibitory effect ON  podn Carrying afferents

ENDOGENOQULS OPLOLPS | ENDDGENOUS CANNABINOEDS
ENDOGENDOOS OPLOLIDS

1. enorphins

2. Enkephaling

3. bynorphin




ENDD GENOLS CANNABLCNOIDS
1. QA — A
2 Anana damide

=2 atk via CB receptors

C3, = alw ELPhOrIO
CB4 =  alw (ontrol oF PGJ"}

EndogendLsS Oploids
POMC

P
ACTH B LPH
2 Ty |

MSH CLIP ENDORPHINS

RECEPTORS

=  Endogenous opioids AWs via M, k, §
~  PREFERENTCLAL BINDING

Endor phins 7 M
Enkephaling —> k. t.me/latestpgnotes
bynorphing — 4
= Endovphin predominant ACiONg
1. MeijOoSsis
Q. Consktipokion
M k S
Analqgeslia lﬂmo.lqesl'q A nalgesia
Melosis MeiosSis
Sedation cedokion
EuphoTiQ dysphoria
congtipakion Diuretis
Respirakory depression
» GH  Sewrekioh
T polatkin SewreHion
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MOTORSYSTEM

ORGPNL ZATION
Area & . Primnory ™MOEOY Orea
RBreQ 6 | pre motor &
Supplementary motor oreo
Area & _ Frontad  eye FAelds
Prea 9,10, I{,1x Sear OF i{ntellegence
in prefrontal Cortex

RODY REPRECENTATLON
- L 4 inverted

=  Mobkor Homounwlus

' Greatest representok ™ - Thuomb, Musdes of vocal isakion €, mastticat”

ORGONLIATION & FfUNCTION
= 1ct impulse of wvoluhtary movement (S recorded axc - Bvrea 6
b Thought | idea starts here

— and impulte Comes from Basal ganglia

b converts the abgtvact thought into Voluntary movement
b Qelecks the desired mmovement

- SvupresS the omertm%/@%%;\gnotes
L provide Spontaneity £ purpose ED the movement
b provide proportion to the mMMovement

2 Brd impulse omel from CERERELLLM
b provides the Seque.hc..inq 0F mMoutde Contrackion

— Lm® impulse comes from BPRER L
L command Wil be formed in corcermed muascles
b Commoand Sent down For execution
=  Sending down of Command done by
L cortico $pinal Erack
= initiates e voluntory rapverments
7 controls digkal wwcde group

" controls Hmumb (skilled woluntory movement)

PYRPMIDAL TRACT
1. corticO gpinal  Fbers
2. Covtico bulbar fibers Cortex toO
3. corvtico Nuclear Fibers Brolnstem
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) pre mokor Corktex

I PYRAMIDAL TRALT
Prirnauty mokor CorkicO spinal trawr
cortex N b corticobulbor tracc
” qumidk\ L  corticonudear tracr
v trous
Cerebellum o Basod
En Gangliq
< EXTRA PNRAMIDAL TRACT
> : e
EXtra, veskibulospinal trade
PYramidel ~ L Rebiculo spinal bratt
tract <pinal cord L» RuUbrospinal Erate
b fkectospinal trad

EXTRA PYRPAMLIDAL TRALT
= all Fibers outgide the pyromids n medulla
1. vestibulo cpinad track
S controls  posture g Equilibrivm

controls
2. Reticulo spinal tract Qxiod
b5 controls trunk muscleg muscies

3. Rubrosgpinal tvact

5 (ontrols proximaol muscdle Sock
L Teckospinad trade

L Tecktumy — RODF OF MIN BRAIN

Tegmentum —  Foor of midbrain
t.me/latestpgnotes

b rRooF 0OF Mid Brain Contains
CORPORA QUADPRIGE MINA
Q2 Superior collicudi = port of visual pathuway
Q Inferior colliculi —  post of hearing pathuwaey
]

controlg movements in recponse ko Vitual € auditory (npuksg

EXTRP PYRAMLDAL SYSTEM

=  Bxtra pyramidol tradks + The corticol area ol Contro|l thoste extro -
PYromidol crocks + corticol arecs Conmnected T Racal (aa.nc'lic;

LATERAL MOTOR SNYSTEmW) OF CORD
cortico spinal troct } rons on the loteral aspect 0f Spinal cord
Rubro spinal trace

MEDLAL YMOTOR SYSTEM OF CORD
Vestibulospinal tradt

Rebiculogpinod  krodr
Tewogpinal Eract J

. rung on the medial aspect of S¢pimal cord
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CORTLCO SPINAL TRACT

ORLGLN
307. Fibers -2 Area A
307, Fibers — Brea 6
Lov WFibers =  Sensory cortex (Parieta) lobe)
b involved in Sentory moptor integrarion
SOURCE
37 Fiberg — PYRAMLOAL CELL
= larqe 3 beawily myelinoted
S lorqe BETL CELL
L most ropidly condutting  Cmomjsec) h
L Foulitaktory de_t:cmcltr)q tyock ilk inteyrnod
b initiakes voluntary movement Coplule
I-
9%F/. Fibers 7 Normaol newral cells il
L Inhibitory UEN L"-gﬂm.
OPPER ™MOTOR NEULURONS
L from motor covtex o Spinal Cord eded

b predominantly inhibitory to lower Mobor NHewron
= In OUMN Lesions, HYPERTONLA § <2raqgrared tendon reflexes Seen
t.me/latestpgnotes

LDWER mMOTOR. NEURDNS = From Spinal cord t0 m™Musde
B Ln LmN lesions 4 hypotonia, HO tendon reAex present

COURSE
- converge tO make Q bunclle — (ORONBA RADIATA

=  rung down mrough ont. QJ3ard OFf post. limb OF interno) Capsule

—> @K - goy Fibers cross the midline in Lower wmedoulla to recdy opposite Side
S MOTOR DECUSSATLON € enterc <pinal cord
Rung in the [atera aspect 0F Spinal cord —*  LATERAL CORTICO SPINAL TRAC

7  10-167Z rung on Same Side ON the anterior aspet of Spinal Cord
5  PNTERLOR CORTICO SPINAL TRACT
b akt opper Or mid lRoraduc lwel s thece Fibert alsd rosts the midline

—  mMOSt OF Fibers endg on (nterneuwrons (n the Spinal cord
— Paltern generakor For wolking —  Spinal Cord
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UNCONCIOUS PROPRIDCEPTION

7 As muscle begin to onbratk 4 the wmoment to mMOoment Chonge OF

L?-ﬂlal'ﬁ conveyed from muscle 0 Spinal cord & From CSpinal Cord ED
Cerebellum

7 canmied by Spin0 cerebellar Erawr
=  comparator Fundtion done bl.‘ Cerebello nn € Sends Sitﬂncﬂs baw kO
adjust the CoOnktrawtions

\

CEREBELLOM BRSAL GANGLEA
—  connetted € cortexy Spinal cord 2 Exclusively connetred T fhe Cortex
—  Moster co-ovdinator Of volun- TN |
3.cerebro D 2+ SPINO

l-:a.ttj movements

cerebellum cerebellum

CEREBELLUM
FONCTION 1VviSION
sllleipdaniie Flocculo nodoulay lobe
VESTIBOLD [ RRCHT CEREBELLLM - -

1. vestibolo
cerebellum

=  connected T vestibulor apparakus
= oldest in evolukion

—+  controlg t™he posture g equilibrivom
= controls vestibulo owlar reFlex

SPINO CEREBELLUM) | PHLED CerERELGHFIESIPINOLES
2 copnected tOo & fro C ¢pinad cord
- co-ord{naktes blw musdle qroop
L movement become SMook E precise
= domping Funttion
=  Controls qlternate ropid movements
b lesion cowses Adiadotholinesia
= Mmaintadng muscle Eone

CERERRO [ NEO CEREBRELLLM

— CconnedrS T corvtex

-  npDewer in evolot®

—> o - §f Co-AUIVATION Llinkaqe occurs here

2 belps the cortex in planning § progqrammning

— provides Sequencing Of ™Mustle Contrad® to the Cortex
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CONMNE CTIONS
PFFERENT FUNCTIONS
vestibulo cerebellor trock Heacd orientok™ < protation
porsal gpinDd cerebellor Tratk unconcious proprioception
Cpasticudarty From Lower payts of body)
ventral Spino cerebellor tract cofries eEFFéRENcE COPY’ OF Pnterior
Fostect cxsﬁ:endl‘nq Eract Cnom)s) M™Motor Hhewson
CuneO Cerebellar trotk coxries proprioceptive impulSec From
arm € neck
| Tecto cerebellor tract port of eye hand co-ovdinat” druut
cortico pontd Cerebellar troct conveys the intenHon OF Cortex vecdmdfncd
ClonQect tratkt in byain ) voluntory movement
Olivo cerebellor tradc converged inpur from mulkiple Sources .
HLSTOLOGY OF CERERELLLM = fii*—“‘"

Surface lt:uder

( ) Puritinje ce)) layer |
O Gronvle <\l layer spiral “cord

. EVYE HAND CO-ORDINATEON
peep Nuclei lower ok M i

peep

nuclLi Eye hand co-ovd inakion

Controls by Superfor collicolus

DEEP NUCLETL t.me/latestpgnotes

=  Efferents OF cerebellum goes \ia deep nuclei

CerebrD Spino vestibulD
cerebellum cerebellum cerebellum
DentoL Nucleus N.globotul Nucleug

nuclevus Interpositus [ N. urnbol | formis
Faskigeus
RubarD
Spinod
corticO Eralke
Spinal tratt
s - L ‘If
SPINAL CORD
CEREBE|LPR CLRCOLT
CANDELRRUM
CELL

Payalle| FHoers

Tnhibitory interrevrons

Len ) G 2 @qolgicell
® BC — Rasket cel)
mossy fiber

sC —  Stellake cell

Tndividual
Sovurces




il
C1SORDERS OF LEREBELLLM Fypes chonpd

=+  Ataxia
=  post Pointing T
= Loss ofF muscle tone
- Intention kremor
+ Romburg Sign @
o Cogether
Romberg beSt
ATRILA

1. SenSory OQkbaxia
= T eues open ~  patient Con perform the test
= T gyes claxe  —  pokient con't perform the test

2. Cerebellor akoxit
=+ Ceyes open|clo —+ Pokient Con’t perform the test

BASAL GAMGLLA
7  subcortical mMukes of qrey ™ater
1. coudore nuclews

2. Putroarnmen
2 swowus Pifdm@/[gtestpgnotes
b Gp Externa

b &P Lnterma

4. gubtkantia nigm
= P Compolba
Y Posg reHudlora

5 Subholamic nucleus | Body of Luy's
—+ Functionally
-+ coudote nucleus corpus Striatum
Pulamen,
7  @lobue pallidvs = Pallidum
=+  Anatomically 3 ©On eimer Side OF Internol capsule
- on One side =+ cCoumdare nucleos
=+  on arpher Side = Lentifarm nucleus

Y Pukamen <+ Globus Pallidus.

=+  In IWISOM'S DISERSE , hepato lenticulor clegenerab™ dit exess Copper depogith




—  FEPRTURES
= all afFFerentS end in Stricktum
2 all eFrrents emerge from Internal Gglobus pallidus
= Fiber coming from Cortex ig exutokory
Fiber reathing bak to cortex iz exdtotory

all omerc are inhibitorq

=+  CLRCULLTS

1. DTIRECT CTRCOUTLT

corkex
@
cortex
“[ o
] ' 0 O
S:b&lzc TER R GPI | GPE L O
et (e Yol [EREEE
: | C] Reciprocal

Comneckion

Pallido malamic projettion , have bod gqround tonic inhibitory acdkivity
> Bosic For Tremor€ ar rest in PorkinSonism

Faulieakes t™he movement bcl DLS TNHIBITION

. IL[NDLRECT CIRCULT N . mn%%'i%?m ntS)I:e Smnve ment

SUBSTANTLA NIGRP
=  not involved (i the cirwuibr direddy
—  modulafes the atkivity ofF gtriatal newsons - NIGRO STRIATAL PREIECTIONS

= dopaminergic projection (p,& py)
— D, — foulitokes the direce Urawit —  movement Faulitoted
D, — inhibitY of (ndirect Ciradt 2 movement +Facilitoked

=  PARKLNSONLSM
- cleqenerakion of Nigro Skriatol troks

= brudykinesio

= it g under control of Cortex by
“  Skr(ald niqral projedtion
- th\inuqic Projeceion
>  yedproca innervakion
= antitholinergic drugS Qre given in ParkinSonitm

Sur THALAMLC NOULeOS
— controlg Qggoccked mMovementg OF body (Swinging df armg while

walting)
— Lesion {Lods to Hemiballismus
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HUNTINGTONYS DISEASE
C Hyper kinetic)

PARLINGON L8
( Hypo kinetic)

= dit Huntington's gene

—

Trinucleoticde Ccag)

€x pansion disease

—  Intra Strfotal detame.rqt” (o) =
QARAergic & Cholinergic neuronsS

CHORE fORM) ™MOVEMENTS =  Lesion of caudate nucleus

TREMORS

=  legion oOf pallidothalomic project”

LOWER MOTOR NEURON [ ANTERIOR ™MUOTOR NEURON
= stoustt from Spinal cord (Anterioxy horn) & Ques to muscle

= A TYPES
d mptor neuron
¥ m™Motor newson

1.
L.

- MUSCLE FLBERS

.—}

—

.._,

Lorge extro FUSal fiberSe on oukSice
Smoadl intrq fuSal fibers neor the belly of Muscle
=  connected T extwfusal fibers T surrounding Qlycocalyx
d m™MOotOr Newwron innervatec extra Fusal Fiberc
' thotor heworn innervakel (ntrofusal Fibere

mMuscle contraction (2 dit contratk™ OF extrafrutal Fibers

Lntra fusal Fibers
Y forms proprioceptors

PROPRLOCEPTORS
1. MUSCLE SPINDLE
2 in e bt“'j of muouscle
= formed by intra fusal Fibers
> detetkr the lengh of moscle INhen Mmuscle i® 2takidnary
b deteck® rakre OF Chc.\hcﬂe of length
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a. GOLEI TENODON oOrgaN CGETO)

=  present in tendon

> moade op OF tendon Fibers

3  detetg tengion in the mmuscle

B detetS rate of change of tension

MUSCLE SPINDLE
= to -1A intr@ fusSal fiberS moKes 1 muscle Spindle
b a-3 = noclear baq fibers
L g-g - nudeor chaun Fibers
b rakio bl ©Pudear buq & chaln Fibers = 113

Primnary | 1
Offerent

DYNAMLC

0 ETRETCH REFLEX
,“Q 9 u
b (1)
X 0 0\a ¢ : 0 OX ' =
[ - et

Annulo Spirod -
Endings

ol = heuron
— INNERVBTION

S  PANNULD SPIRPL ENDINGS
b comes from éérpxgr/éateggjgpoorggsott bom
P bom joins to Form Primary | Ia QFfrent
S enters the Spinal cord § ends On o Motor Hevron , which
inturn Supply extra fusol fibers
B This ig the Circuit for DYNAM1C STRETCH REFLEX (Tendon | Itnee jerk)

B Receptor for knee jerk -t  Muscle spindle

g Y mMOTO0R NEUROWN
~  maintaing the exdtability oF muscle spindle by pulling the
ends oF Inka fusal fibers

S 1. JeNDRASSIK MANEUVRE
—7 in case Of not qetting Knee jerk properly,
hookinq ©OF Fingers, Clenching Of the teef , T ¢ motor
newron discharqe ¥ the moscle spindle € malntadn
the exutability
2  aidS jn obtaning PpProper knee jerk

= 2. o — ¢ LcNKAGE
7 during <ontinuoLE mouscle contrakioN , muscle Spindle
getsg UNLWOAPDED

= r moktor hewons belps (n ™Maintaining exdiab |ity




LY FLOWER SPRAY ENDINGS

= present At the ends of Nucleor chain fibers
= @ives Secondary [ Type O OFFerent
> deteck® the Srakic Skretcdy 0OF myusde

7  ReHex initioked by ™USCle gpindle i2 Mono Synoptic reflex
> excitatory to o — Motor Newsron

Goler TENDON ORGHPN

=+ Situated in tendong of o raki® OF 12 QA
— Ib PFFerent oarites from G0

=+ 1b entert the Spinad cord § endS on (nhibitory (nternevron , which intwrn

ends onNn o mMotoy Nevron

CLASP— KNTFE -k
& EEtER LENGTHENLING

REACTION

Q10 '
) )
L]
d -neyron
t.me/late

- Reflex initiaked btd qo\cdi tendon © tpgl%Otegisqno.ptic ve Flex

B always inhibitory to d motor Newron
Y Thig ig the bagis for CLASP - KNIFE REFLEX
=  gposticibky Seen in  pyramiclad \esions
— LENGTHENING REACTION  —* muscle lengthens & relaxes completely

HYPERTONIPS

SPASTLCLTY RIGLDLTY

Ceen in pyramidal trate  lesion Seen in Extra pyrornidal tratt lesion
unidirectional Rid{ret-ional

involves One group Of moscles involve s bom aAQOoNisSkEs & antagonistz
Cagonists) L Lead pipe rigidity = cog wheel Mgidity

velocity deperdent not velouty dependent
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o 7

POSTURAL REFLEXES

STRETCH REFLEX 7 most bosic postwal Reflex Lppermost past OF cﬁpfml cord
Spin
STUDY OF POSTURA L REFLEXKES animal

Spinad Animal  —  tranteckion cdlone ot upper
Mmost  part of cpinal Cord

Decerebrakfe animal — Tronted” maoadae 0 the mid colliculaxr Jevel
= Gpinad cove € vestibular Hudel Yetadned

Prclxru.ntacaes OF smdgmq from Experimental animals
1. study Of rerlexes Can be done

Q. Centre OF reflex con be bnotab

Mid bradn | Thalamic Animal
=+  gpinad cord ¢ vestibular nudei § vred nude| retalnhed

Decorticakte animaod 7 R louwyer OF cortex 1£& removed

DECEREBRATE RIGIDITY = all extensors goes into wigidiky
= Seen in Lower animals

DECORTICPTE RIGLOLTY -  Geen In buman
Lme/lgtggép&rg%t_@s of LL § Flexorge OF UL goes into
rigidity

LOCPAL | STATLC REFRLEX
= 1 or 2 spinal Seqmente
& 1 side OF gpinal cord involved

1. POSITCVE SUPPORTING [ MAGNET REATLON
L on stimulating Sole Contiruousy
Extencors adtivored § Limb aus
al o w(gid pillar -  pogitive
Supporting Reok "

S Comtrackion ig goes on iﬁuecuainc'
in the direction oF Stimmulus
=  Magq pet Reaction

L seen in spinal animal
L cCentre ig in Spinal cod
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. NEGATLVE REACTLON

— Releate from PpoOSitive Sopportive
Reaction

=  Seen in gpinal animal
centre g (n gpinal cord

SEQMENTAL SrATIC REFLEXES
2 entire segment involved
boty Sides are involved
1. CROSSED EXTENSDR REFLEX | PHILLLPSON®S REFLEX
=  ihen one limb (g Fflexed s Opposike liMmh begins ko Flex

GENERPL STPATIC REPCTIONS

=  not geen (N Spinal animal

= entire body ig involved

= animal aguired ovpright posture incecurely

1. TONLC NECK REFRLEX
- Loutn‘nq belowp a kable (Flexion at NecK) o posture maintained hg
>  eytensfom at Hind limmb
b flexion at Fore limb

— Looxing okove QA ShelF (Exeeneion BF GNeck) , posture mainkained by

b Flexion at bhind limb
b extension ot fFore Iimb

—7  centre i€ (n Vestiboulor Ducdlei

2. TONIC LABYRINTHINTHINE REFLEX
= Animal on toble € head dropx =  ExtenSion of all 4 limbs

=2  centre iz In wvestibular buclei

RIGHTING REPUTLIONS
= Cchodns OF events
=  Seen in midbrain an{malg
- Center 2 In Red nNucleus
7 animal aggomes the OPrIQht postwre adkively

NEED INTACT CORTEX
—  Optical Righting Reackion
L npeeds wvisvad cortex

7 Hopping Reattion L iex
Plocjnq ReacktiOn




HIGHER FUNCTIONS

HYPOTHALPAMUS
NUCLELS CONNECTIONS FUNLILON LESIOMN
FIBRERS/NT
SUPRA OPTIC ODSMDreceptors ADH synmesic< central OI

(Lack OF AbDH)

hypPotholomnic

areQ

t.me/lategtpgnotes

NUCLEUS
PARAVE NTRICULAR Neuwro Endotine Oxytoun Syniesis Du,lmde.d L aloouy
NUCLEUS reFex
SUPRA CHIRSMATIC | Reting circadion Rbhyhm Jet Iaq Cpistusbed
NUCLEUS circacdian Rhy®m)
PRE DPTLIC Anterior  androgeh | gexval Fundkion loss of libidd
NUCLEUS peoren senclelve | moales § altered Sexual
Posterior  EStrogen | Femaleg preferences
Netuon cencitive
ventro medial CART Satiety Hyperphagia
NUcleul Obesity
Lateral hypo Ovexigenic Hunger anorexia
thalamit oreq neusrons |
Gluco stakic
neur ons
Loreral Superior OsSm o recepkors Thivet pdypsia

If visuol cues are removed o effedt on Civcadian rigyfhm 8

7 yde lengm®
SCN =5

1f visuval cues are

will  inuease

remove o

5 circadion Thyhm g still maintained
by body temperakure

> circadian

rhymm g

prolonged C >ashrsg)

Link blw extermal erviroment & bocL.:, Cinternal environment)

periventyriculour

noclel

Limkic System

Rewoard g

Ruc-d e Reatkion

Timicl ansmal

Mogt anterior

INorm Senlitive

Cutaneovs vasodilathg,

Hyperrhermia

Hypomolamus Bweaking
™Most poSterior cold Sensitive Shiverino‘l Hy po Mermia
hyporod amus

HYPOTHALAMHULS

—  Part OF Diencephalon
—  Concermned T vegetakive & Viscerad fFundAon

—

Highect Seak for ANS Contvol present bhere
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CEREBRAL HEMISPHERES

- In r-ughl: handed (ndividdvalds Lc hemisphere g dominant
In Lt honded individuals o both hemispheres are cdominant

bormLNANT CCakteqovwical ) 7 concern T lanquaqe funtkion
NON - DOMINANT (Reprag&nt&bfoﬁajb

= onrerned T Spatio temporol wo-relakrion © eody Omer
5 lesion Lleads ED HEMLNEGLECT SYNDROME

PLANLUM TEMPORBLE
Ls  present in temporal lobe
L lorger in dominant hemicphere
= Asymmetry <exagqerared in  musicians

LEBRNING € mMEMORY

LEARNING
= aquititfon OF new Informakion & Skil| = leouning
St‘orctge. Of the Skil| -5 meamorTy

P SSOCLBTLVE LEARNING
= ossocokes T A Or more evenkt & learns (bt

NON BSSOULBTIVE LEARNLING — LUEHSE B C  single event

All types OF le&rnlncd § mMemoTy are presl.dnmptic modoulationg ExcCept
lorg term wemory C modwlath OF posk synapkic hevron )

NON (BSSOCIATILVE LEBRNING - TYPES

i Primfnq
2. Hubiktuation — 4 recponge O A SHmolus aoFter repeated Stimolus
J  release 0oF exgitatory NT by presynaptic heuron

!

3. SensitiaaliOn —*  Life Mreatening| immp. Sstimulus 5 he response s inweased

d

T release of NT by presSynoptic neuwron For a parki-
colar gtimolos

ASSOCIATIVE LEARNING
cLpssrcAL coNDITIONING (PPULOV)
7 dogq Ig presented T food pellet® o rerlex Soltvabion occors (innate reflex)
=  ounconditioned Stimolos
) qiving the Food
L norwal
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=2  conditioned Skimulus
L rihqinq the bell
- Learning sEfmu) vl

2  conditioned Stimulus , immediately followed by vnwnditioned stirmolug

L Pairing Occore  (shoold be done repeatedly)

<+ Now Salivak" occurs even for Conditioned Stimolus alobe

7 EXTINCTION  occors U iDterFerence , gaping etc

OPERANT CONDLTTONING (SKTNNER)

?  BAnimol atcively operote on enviromment & leorns

(ReFlex response preserw in dassical cordit(oning , no ackive \earning)

2  Pfer a Wwhile, Ppositive reinforcement Ffor rewaord & Neqakive Yveinforcement

For pwishment Learnt.

MEMO RY
CHORT TERM & Lnter mediote term
= Post tetonic potentiakion

=  stimuloting Synopse teronically
D pott tetanically 4 for SEEQLIOL extran NT (g released

= Pre synoptic Fadlitation
b pre cynoptic fadlitotion lods B release OF extro, Nr

LONG 1ERM) MEMORY
¥ LONG TERM POTENTLPTILON N HIPPOCAMPUS

= Strutktwal changes in dendritic geometry
2 NT 2 Gluotamake QWS via NMDA receptorS

=  cortex developg 0 WORRING MmMEMORY
7 Working memory Converted into long term Memory n hippocampus

S by T sypopric tranemics(on newrons on a long term bogis

b Nt 2 Glutomate
b Receptore —» NMDA Receptors

b Sustained Opening of NMDA Receptors & Conkinuous (ncoming of N

occurs in POST SYNRAPTIC NEQRONS (suctained infFlux of cat? &

svustained developrment of EPSPs in hippocampal newrons)

- CONSOLIDATION occors in Heo Cortex

w=ih LESION Of HIPPOCAMPUS

B CauseS PNTERDGRADE OMNESLA
not able D form long terrm memory From fHhat point onwordg

N




coneolidat?

NeD corten
© rT cortex — working memory

Lonq cerm memory
O H i ppPO A pus
CH)

SLEEP & EEG
EEG
—  record Of cortical potential , recorded from Surface
—  Synaptic potentials (NOF ACTION POTENTIBLL)
> EPSPg & IPSPS

IANAVES
d Wave

= B8 -8 KL

—
—— MMM —— AWM ————WWI———
T Waves of quiet Wakefulnest T eyeS cloted & mind wondering
—  recorded From Occipito parietal region
»  temporory QFter images may be responsible
~  Recorded in Stoge I of NREMITSieepcoINIRIES wowes)
B Waves

2 |5 -30 H2
= low amplitude & high frequen Gy

T W S T ——
—  INaweS OF alert wokefylness tT eyes open & mind focussed
=  recorded from Pparieto frontal vegion
= also recorded in Rem Cleep
L ReEm sleep also colled as PARRADOALCAL SLEEP
B all 4 p wowes — REmM Ssleep
b Q4 — AR wawes = EEG DESYNCHRONISATION ( misnomer)
=  recorded In wakefulness
T? owes

- A - F Hw
-  rewrded in NREM | Slow wowe Sleep (stage 1 & 3)
7  trecordsed in  children from temporo parietal region

B N | a"a"a " W AV VAV W WA VAVA VL VaV VANV, V1 6 | I

al2o recorded from Kppocampus
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S WPAVES

™ O-4 Ha

- even if thalomo Cortico projeckionsS are it o hete waweg are rewrded
= responsible for arousing & alerting responset (Retialor system)
_3

very Clow Freque.nu.* INowes

B 1V N ) S 1 -

=  recOorded in Orgonic brain disease

- aleo recorded in deep Sleep , (stage 4 NREm Sleep)
deep Coma,
deeper planes of anetimResio

\ - osciLLATION (30 —50 HZ)
=  high frequeny oscillakion
— recorded on very high mind oukivity

SLEEP
NoRmMPAL SLEEP BRCHLTECTURE

7 2o min cyele
2 L-5 cycle occure i One sleep
b 9D mMin of NREM SI/IEQ C1Hha,3,4 ) CsuperFiciad todeep)
L. ates notes
b I5-20 min OF REm r?lnﬁ'@p Eod% Superficial )

NREmMm (Non Ropid Eye moverment ) | SWs Cslow wiave Sleep)

2 L4 stages

STAGE L = o INoves fInitially 3 T wowes later
STRGE LT =3 classical EEG

Sleep /

Spindle

large K Complex

StRGE M € Tv = § wowes

REM SLEEP
—  Concommitantsg
1. Ropid eye movements
2. P wowes recorded
3. HR €& RR  becomes irrequiay
L. |oss OF mwusde tone C<Sleep paralysisd
>  present through out body

Ly peck extergcors mMoximally efrcred
Ly no \ots OF kone N Diophrogm » et ocular muscles , middle cof Muscles




