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Ca ch€ loan nhip tim
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Ca ch€ loan nhip tim
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Ca ch€ loan nhip tim

Cau truc va chuc nang cac kénh ion
tim (cardiac ion channels)



Ca ch€ loan nhip tim

Chu'c nang cac kénh ion tim (1)

m Kénh ion tim: phuc hgp cac protein mang
t€ bao gilip van chuyén cac ion ra vao té
bao co tim

m Dién thé hoat dong: do van chuyén ions

m Thay doi dién thé hoat dong :

— Tao xung dong
— Dan truyén xung dong
— Sinh loan nhip



Ca ch€ loan nhip tim

Chu'c nang cac kénh ion tim (2)

m Dan truyén: gilip cac ion vao ho3c ra khoi
té bao
m Dong mad (gated)
— bong ma tuy thuoc dién thé (voltage- gated
channels)
— Poéng ma tuy thuodc gan két (Ligand- gated
channels)

TD: Acetylcholine, ATP



Ca ch€ loan nhip tim A B
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Card|0|ogy Mayo Cdllnlc Fig. 1. 4, Inward rectifier potassium channels have two transmembrane segments and an intervening pore loop i
SCIentIfIC PFESS, 3I’ Ed, of these subunits coassemble to form a functional channel. B, Voltage-gated potassium channels have six transme
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Ca ch€ loan nhip tim

Cac dong ion qua kénh cua tim
e I\,: . Qua kénh natri
. Kénh natri c6 nhiéu & nhi, that va soi
Purkinje

o Ig, Lt L style calcium channels
e ( tat ca cac té bao trong tim

o I, 1t T-style calcium channels (T: transient)
e CO nhiéu & nhi, hé dan truyén, t& bao nut

o It. (transient outward potassim current)
Kv 1.4, Kv 1.2, Kv 4.3

e & nhi, that va hé dan truyén
e I.: Ikun, I k2, Iks
e CoO nhiéu G nhi
o IK1;IK ATP
o If (“funny” current) 0



Ca ch€ loan nhip tim

Cac dong ion chinh hoat hoa cac
giai doan cua dién thé hoat dong
m Phase 0: sodium currents

m Phase 1: Ito (transient outward polassium
current)

m Phase 2: calcium current, sodium calcium
exchange currents

m Phase 3: I,; (delayed rectifier potassium
currents)

m Phase 4. If (pacemaker currents)
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Ceénégmdc‘)ng ion gop phan hinh thanh
dién the hoat dong

Depolarizing Currents
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Cd ch€ loan nhip tim

Cac dang
dien the
hoat dong
trén vung
khac nhau

MmO ca tim
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Ca ch€ loan nhip tim

Ba ca ché chinh cua loan nhip

= Vao lai (reentry)
m Tu dong tinh bat thuéng (Abnormal automaticity)
m Hoat dong khai kich (Triggered activities)
— Sau khu cuc som (EADs: early afterdepolarization)
— Sau khu cuc muon(DADs: delayed afterdepolarizations)
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'SG d6 mé ta cd ché vao lai hinh
thanh nhip nhanh

Normally Critically timed
timed Premature premature impulse
impulse impulse inducing reentry

Proximal common (PCP)
pathway (PCP)

Slow Fast

conduction conduction ae
Unidirectional

Bidirectional block
Short Closed Long block (long (recovery of
refractory circutt refractory refractory retrograde
period period period) conduction)

Distal common (DCP)
pathway (DCP)

Normal Premature Premature conduction
conduction conduction + reentry beat or
reentry tachycardia

m TL: Murphy JG; Lloyd MA. Mayo Clinic Cardiology Mayo Clinic Scientific
Press, 3™ ed, 2007 p 269 and p 312




Ca ch€ loan nhip tim

Vao lai (réi loan dan truyén xung dong)

m Ca ché thuGng gap nhat cua loan nhip tim
= Nguon goc cua:

— AV nodal reentry tachycardia (Nhip nhanh vao
lai nut nhi that)

— AV reentry tachycardia using AV accessory
connection (Nhip nhanh vao lai nhi that qua
duong phu)

— Cuong nhi
— Nhip nhanh that/ cg tim nhoi mau
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Cac diéu kién cua vao lai

m Hai dudng dan truyén van tdc khac nhau

m Bloc 1 hudng trén 1 dudng

m Van t6c dan truyén dd chdm dé tao vong
vao lai
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Ca ch€ loan nhip tim

Cac dac diém cua loan nhip nhanh
do vao lai

m Co thé hinh thanh bang kich thich dién
theo chuong trinh

m Khdi phat va cham dut dot ngot
m Trong can nhip nhanh, khoang RR deu
dan
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. Tu dong tinh bat thuGng
(Abnormal automaticity)

m ROi loan tao xung dong

m Co ché: khu cuc tam truong bat thucng ¢ nhi
hoac that
m Dang lam sang:
— Nhip nhanh nhi
— Rung nhi ¢ TMP
— Nhip nhanh b0 noi gia toc (Accelerated junctional ta
chycardia)

— Nhip nhanh xoang khong phu hgp (Imappropriate
sinus tachycardia)

— Nhip tu that (idioventricular rythms)
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Ca ch€ loan nhip tim

Cac dac diém cla loan nhip do tu
dong tinh bat thuGng

m Tan soO tang dan khi khai phat (warming
up) va giam dan khi cham dut (cooling
down)

m Dap U'ng vdi thuodc trg giao cam va dieu
hoa than kinh tu’ chu
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Hoat dong khdi kich
(Triggered activities)
m ROI loan tao xung dong, hau qua cua 1
hay nhiéu xung dong trudc do
= Hi€ém nhung nguy hiém
m Can diéu tri ngay nguon goc hinh thanh
hoat dong khai kich
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Ca ch€ loan nhip tim

Sau khu cuc sGm
(Early afterdepolarizations EADS)
m KhU cuc vao pha 2 hoac pha 3 cua dién

thé hoat dong, trudc khi tai cuc hoan
thanh

m QT dai dé dan dén EADs
m Nguon goc cuia xoan dinh
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Ca ch€ loan nhip tim
Cac dieu ki

(,ondntlon

I Ilypokalemia
Hypomagnesemia
Antiarrhythmic drugs
Class 1A anti-
arrhythmics
Class 3 anti-
arrhythmics:

sotalol, dofetilide

Iburtilide

Antihistamines
Macrolide antibiotics:
cr_\“rhom_\'cin

Congenital long QT

syndrome

Mechanism

4 K+ channel activity
? T Ca2+ channel actig

K+ channel blockade

K+ channel blockade

Na+ channel activatios

K+ channel blockad

K+ channel blockade
K+ channel blockade

Channelopathies

Ca, calcium; K, potassium, Na, sodium.

kién thuc day xodn dinh

m TL: Murphy JG;
Lloyd MA. Mayo
Clinic Cardiology
Mayo Clinic
scientific Press, 3rd
ed, 2007 p 269 and
p 312
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Ca ch€ loan nhip tim

So do hoat dong khai kich vGi EADs

Normal AP
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Triggered Activity-EAD
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Ca ch€ loan nhip tim

Sau khu' cuc muon
(Delayed afterdepolarizations DADS)
m KhU cuc xay ra sau khi dién thé hoat dong
da hoan thanh tai cuc
m Co ché: qua tai calci trong té bao
m Bénh ly:
— Ngo doc digitalis
— Loan nhip sau tai tudi mau TMCB
— RGi loan chdc nang thu thé ryanodine
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Ca ch€ loan nhip tim

Cac diéu kién khai phat loan nhip
sau khur cuc muon

m Qua tai calci trong t€ bao

® L.am nang bdi nhip tim nhanh (tang haon
nira calcium trong té bao)

m Gia tang vOi chat tu’ giao cam
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Ca ch€ loan nhip tim

So do hoat dong khdi kich vOi
DADs

Triggered Activity-DAD
Rapid pacing

m  TL: Murphy JG; Lloyd MA. Mayo Clinic Cardiology Mayo Clinic scientific
Press, 3™ ed, 2007 p 269 and p 312
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