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Cap#anes in the lungs

Pulmonary vein
Pulmonary artery

LeR atrium
Right atnum
Right ventricle
Left ventricle

Aorta (main anery) ‘

Vena cava (main vein)

Capillaries in the body G

Red Oxygen-rich blood

Blue: Oxygen-poor blood
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Diastolic Systolic

Stiff and thick Stretched
- chambers and thin
S ~ chambers

Normal bronchiole Pneumonia causes
and alveoli an accumulation
of fluid in the alveoli
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Mechanism of action of digoxin

2+ + - +
Na*/Ca?*exchanger Ca Na Na® K
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Digoxin inhibits
Na*/K* exchange
by Na*/K*-ATPase.

v ]
Caz" Na* Nat K*

' Free Ca?* The concentration of intracellular Na*
increases, and the concentration gradient
{} across the membrane decreases.
— — ::> ——— Increased Na* decreases the driving force for the
| —— e T Na*/Ca%*exchanger, so there is decreased
Myofibrils extrusion of Ca®* into the extracellular space.

-

¢ Increases the force of cardiac contraction, causing the cardiac output.

¢ Improved circulation leads to reduced sympathetic activity, which
then reduces peripheral resistance with reduction in heart rate.

¢ Slows down conduction velocity through the AV node, which
accounts for its use 1n atrial fibrillation.
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Action potential of the heart:

In the atria, In the SA node and

purkinje, and

AV node, AP curve
ventricles the AP consists of 3 phases
curve consists of 5

phases
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Cardiac Action Potentials 4l Jaadl <l gas

Na* < gi) &g p Joadl & 33 (1) 108 538 420mV s ) dag yu Slaiivl 33 ¢ *(Phase 1) 158/

L'K'

Time (ms)

(z 90> QI B le K* Sl LS Jamdl (2)

L ol ga 3udl) Sdag La g g (5 giunall ,gdall ‘(Phase 2) 2_sbl)
LS e Gadall 5 el UNA e (SRS Alil LA Al s

N A K LSy (T 5L iCa?* o sl gyl ) JA1 Ca?t

(K* & gl Lolail 3 ye)

'O sas Ca2* |Hls Sl «4,&.‘!\ skl DA =

T-type ) Tdaaill 5w Ca2* &l 38 adal 435 ; jle Ca2* )L -
.(Ca?* channels

L-) Lbaaidl e Ca2* <l o8 adasal 53 12 aY) Sy sk Ca2* )l —
ead b)) Ca2* Jfi e A ysdll (type Ca?* channels
i 338 O pualan W juas 5Say A nlill LAY ases 8 palilll
.(CCBs) Ca**

M\bﬁ.ﬂ\\,&&hﬂ\)ﬂmcal* ‘LAJ,";M\ )#‘JAJ\)‘J\J@MLM\JCaZ’Q‘}QI
gﬂ\d@\ﬂ:g@\w&h}(\ m&\ww)u‘)ﬂ‘o&h.)(—W\

4‘,:\“,«]‘ ) shall JAL.ag\LgJ,\w‘ag K+ Ol o8 Lgdausl o35 da A K* OV U0 Ca2t Ol )0 AusSlas 235 ®




Cardiac Action Potentials 4l Jasl) C gas

eldall () gaS A JAll KF ol Hlii 55 Adalall Ca2t & )L Jaadl ¢ 3 a0y Ladie ‘(Phase 3) 3_sb//
Aalall glie lagi 83ge g2 Al Ee i de

dal )l auzay Al sLiall o gaS B3le) &5 -(Phase 4) 4_s&)/
O e (Al LS G g 598 K S S ol 30k e
Na* 40 5ill o8 ey )i 830 ) ad (E,) K* OJ)s5 O9S

) Ventricular actlonpotential L GUalil g ) L‘JJA
60 1 =
S Phase 1 \[_l"’
E - l('f.l #\&bxﬂ\dﬂ\hww@écbﬁﬂ\b)w\qﬁl
-E " Phaso 2 Banl gl A48 g gl e Eaad Al A Ll el il al
- hafPrasso o g,;..\d\A_.gsLU@SLJa'M#_s“‘_lSJ\LLM\ Aa Jiad iy .
(EKG) 3 (ECG) electrocardiogram
o Phase 4
k, \ Ik,
00 -
hace o 300 Nece




ECG Electrocardiogram




PHASE 0: FAST UPSTROKE

® Na' channels open (“fast channels”)
resulting in a fastinward current.

@ Upstroke ends as Na* channels are
rapidly inactivated.

® Sodium current is blocked by anti-
arthythmic

agents, such as quinidine,
Coll

PHASE 1: PARTIAL REPOLARIZATION
@ The initial rapid phase of repolarization
is due to:

1) inactivation of Na* channels.
2) K* channels that rapidly open and
close, causing a i d
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Cell
membrane

Cell
membrane

PHASE 3: REPOLARIZATION
® Ca** channels close,
oK cMnmh open, mmlng in K
an outward current that leads to
membrane repolarization,
® The net result of the action
is corrected by Na*/K'-ATPase. U "”“"
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Effective refractory period

-b

o Also called Absolute Refractory Period (ARP)
o Period in which cells can't be excited
o Takes place between phase 0 and 3

Duan D et al; Functtional role of ion channels in cardiac disease; Acta Pharmacol Sin 2005; 26;265
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Torsades de Pointes

Multifocal Ventricular Tachycardia

Torsades de Pointes
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