
Electrophysiology
Cardiac muscle : Intrinsically activate itself D

Automaticity (spontanously depolarize & trigger actionpotential to

(intrinsically] Spread 3 contract

2

Myocardium -> 2 prts :Nocal cells => Contractive CellsCactin3myosin (
-Sinode - sarcoplasmic reticulum etc/

&Set amythym DV node

↓
Arbundle/ bundle branches

Purkinji fibers =otsdindind

↓Sinus
= 60-80bpm

rythum On its own no sympathetic parasympathetic effect

Generally sundtpotential/sends to all musche byactionpathway
: Toout-

↓

How does it happen?
ES20dbS

- answers are

coming I
so: How is the contraction of Cardiac muscle happen ?
Stimulus=to -> SD nodeConductity -to -> Av hone -> Contraction
↑ bundle um

-

&Stir in thconductee
.
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Respond

&. Automaticity B conductivity
*Contractility & Cardiaare

&
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rrathuicity
* Excitability

& Automaticity
define

-Properties of self-excitation : * Excitability
->Spontanous action potential generation ·Ability to respond tostimulation
· Rhythmicity regulate AP generation =>Cardiac response is by generating Exitatory -

Modified non contractive alls : Conductive system /fast AP response
Pacemakers : highest rythmicity Part .

D SD node Arnoce Purkinji
-> fast response action potential

- nodal rhythm idio ventricular
&·Sinusrhyhuopemin]

(45-60permin ruythm Triphasic repolarization
[25-40 per min3.

* - small rapid repolarize .

- inactivation of Nat channel .

& + 28 = *elimited. Kefflux:kchannel .

↓Ca+:closes -

called Slow AD because the
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2.SlowdownStrommumbranepontiae
↑ Kat influx

main influx is CatENatNaty O
It out flow

- rapia depolarization
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- rupid Nat · inactivation of 1-channels Cat
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4 return to normal

upstroke influx -> It channels to max

-40 -
·

L-cat opens . &depolarization&
- repolarization

MP voltage-gated g 3
=> Repolarization

↑ Cat-LChannels - channel
& I cat -T channel

[mV)

-> Threshold complete repolarize

Yunnelstilit- - - 90 - -
RMP

-

reaches a point to RMP = -90mV.

.norestingPotentiate
in
a ·It channels inactivated Time

>

* unstable membrane potential dur : 200 - 250ms

* slow upstoke * no Plateau



relation.

->Mechanical response : after

20 ms of depolarization
-> Systolemaxs atplateau endas

-75

=>half diastole -> Phase (3) 200Excitabiliti->halfof diastole -> phase (4) &
* Absolute refractory period .

-

- I
C1" times

=> start of Phase O-Phase 3 'middle Mechanical
- Excitability = ZeroO
- Prevent heart being tetanized.

- Prevent Fatigue

*Relative Refractory period
-> excitability gradually restored

Middle of Phase 3 - repolaries -75mV

* Super normal phase :
--> &is record

- Excitability higherthan normal

· during late phases .

&Ninja Nerd
-

& ruthmicity in sanode is 10amin

How action potential happening ? resting heart rate is 75 beat1min

Intercalated Why ?
disk (desmotapjunction

Nodule all Contractive cells - due to continuous inhibitory dischary
m from vagus nerve: decrease 180 - 75

& FunnyNatchannel
RestingM Potential =

Called Vagal Tone.Ig Symp sig

Slow flow .

T
bring to three -

- Gomu to-55mv +
+ :-78mu Vagus supply the whole cardiac muscle

O L-type Catchannel I
-

- 851-90mv I ·Jmes evagus pir: nd id

6
Gospeciatedchannel except entriclesStimulate Totupe lat

chanmeto open
open Vfast flow : V:ive

&Evagal escape phenomenon3
- Simu to-40mv

meanwhile : Some cat open
Threshold to open Cat ↓

↓ protect from abnormal high ragal
channels which Burst to +10 mu :

Stimulations -> Cause Cardiac Arrest

-

Tireinsideawie
NORMD I should be close

connected by Gap
together ?

Butthey have membrane
-

potentialbefore Nat channels open g
Junctions doneby eosomes

-60mv .



Conductivity
Cardiac muscle transmit waves through high specialized system
Cardiac ConductingSystem Esparts3 Nodaps - internodal- Hispurkini

SAIDU
3bandles :

↓ - DV bundle
1) ant

2- RIL bundle
2) Middle

branches
3) Post .

3 - Purkinie
connect (so to

Fibers
AUS

only
internal SA-AV : only I way conduction (7)comization to ventricles mus

pathway :

parts'+ to AUnode Fastest conduction (4mis/[so both ventricles contract

together 3
Receive < AV node (u. imp hashap junctions * naturevery large fibers

↓ 2) Take 0. 1 sec long time connection between Chresistan)
Dgives time atria to contract atria ventricles

↳sopushthe blood - Slowest fonduct[0.05mls]
- also named electric isolator.

Significance :

··Feengapjunctiona ⑪protect ventricles frompathological atriec rythm .

&Prevent ventricle fibrillation] max impulse
330 impulselmin

Contractility : ability to contract responding to stimulus

Change Chemical energy -> Mechanical work

Excitability /Contraction complying factors effecting

·
Th

Mechanical Cardiac Extra-
regarding the Cardia
action

& Preload EDV E after load Ein Table3
2) (-Type channelsamneed

lat di ⑫traction
relation

initial
↑EDV=

till a limit
↑ tension&stretch

* - length-tension relation
30

to bind & Contract & ->Prototional relation

- its the stroke
Covelocity of volume

shortening Preload - describe StrokeBEDV

->initial length & diastolic filling Significance :

* Cardiac affect the cardiac performance? Heteromit
() myo cardial mass Normall = max contraction
~merstrengthmarked autoregutata

Force

· 12) Heart rate ②After load

(3) Cardial inotropic: state ofdingmordeterminants :
- load when it beginsto contract. Desa6 State ) Cat quantity 2)myocardiac mass

->

Changes here affectthe
3) Extra cardiac factors. velocity of shortening surein

·/Jeljg
· force-frequency relationship of muscles

· 35612-
initial velocity & magnitude

&

·a↑ Cat influx till a level: No more Cat
-tastimulatia3. Tachycardia: five intropic revinomabatters

Brady Cardia : - ire intropic



Extrinsic factors affecting

Excitability.
↑

factor RythmicityChronotropism Bathmo tropiim

-

-

- ExtremeOck=moderate CO2
- Acetylcholine
↳Vagus

cholinergic + Digitalis - Calcium Channel

blockers.
-

Caffeine (theoph) inhibit C-channels

Physical :

↓ Body Temp -

-

ESympathetic
:

3
Digitalis

epinephrinel ->Bing to -> activate
->
↑CAMP -> activate - (tcat) -> inhibit Nalkt pump

-Nat inside
Nor (8 intracellular PRA (target special -> Stimulate Natcat Exchang

Bi receptor
meter

protein Channel 1) -> ↑ cat intracellulary


