To get credits from Bi3030cen, you will need:

Attendance

Attention, Cooperation, comunication

Written test (about 3 basic questions)

Evaluation and discussion of data (One file from all topics
sent to Homework Voults in IS)



Animal Physiology - practical course Bi3030cen

Thursday, 4th January, 2024

8:30 - 12:00 Vacha - electrocardiography (ECG), blood
pressure and plethysmography. Medalova - Blood
groups

13:00 - 17:00 Medalova - glycaemia, blood cells,

Friday, Sth January,

8:30 - 12:00 Hyrsl - Muscles, total proteins, Tomanova
- sensory system,

13:00 - 17:00 Tomanova - reflexes, Dobes - metabolism
and pulmonary ventilation
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Prnotocrard oF A CouMPLETE ELECTROCARDIOGRAPH, SHOWING THE MAXNNER IN wHICH THE ELFCTROLES ARE
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Superior Vena Cava

Right Pulmonary Artery

Pulmonary Trunk
Right Atrium

Right Pulmonary
Veins
Fossa Ovalis

Pectinate Muscles
(Horizontal Muscle Ridges)

Tricuspid Valve

Right Ventricle

Chordae Tendineae
(Held by Papillary Muscles)

Trabeculae Carneae
(Irregular Muscle Ridges)

Inferior Vena Cava

Heart Anatomy

Aorta

Left Pulmonary Artery
Left Artrium

Left Pulmonary Veins

Mitral (Bicuspid) Valve

Aortic Semilunar Valve
Pulmonary Semilunar Valve

Left Ventricle

Papillary Muscles
Interventricular Septum
Epicardium
Myocardium
Endocardium

image via: wikipedia.com




How voltage is generated?

DEPOLARIZATION REPOLARIZATION
Fositive ions (Na+]| flowing into Fositive i1ons (K+] flowing out from
the depolarizing cells make &, the repolanzing cells make &,
(outside the cells) more negative. (outside the cells) more positive.

Resting Depolarizing Activated (Depolarized) Hepolarizing Resting

(Action pulse) = Direction ufwav?frnnt movement <:2



Nodes and conduction system

— A. Cardiac excitation

EEGA\\x 3? 1“;, x% \ :|1""1""r
Pacemaker

E;n;;l:amrlmus R S O A " Ly ‘ SA node
depolarization) o, . \\\\\ ; ? At

| myocardium
d Y

% AVnode
|Eum:||e of His

Action potentials

100 mV |: ."
| Purkinje
/ fibers
[
Ventricular
Stable resting myocardium
potential *

— Relative myocardial refractoriness:
Vulnerable phase

(after Hoffrman und Cranefield)




Cardiac Impulse Generation
and Conduction

Wave P — atrial depolarisation
QRS Complex — ventricular
Depolarisation

Wave T — ventricular
repolarisation

— C. Cardiac impulse spreading
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AT RIAL SEPTAL
DEPOLARIZATION DEPOLARIZATION
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— B. ECG curve
my

— A. Vector loops of cardiac excitation

1
Frontal
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L plane
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Remember intervals:
PQ:0.12-0.2s
QRS: max 0.1s

Where is the problem if PQ /
QRS takes too long?



https://is.muni.cz/auth/el/1431/jaro2009/Bi6790c/um/fyziologie/ch11.html
../Bi3030c Fyziologie živočichů - praktikum/EKG/animace smyčky.mp4
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Remeber angles:
-30° - +120° is normal

Infarction:
ST segment elevation

1 “Vertical®

2

[ce=+30"to +607%)

— G. Determination of largest mean QRS vector (QRS axis) using ECG leads I-llI

“Intermediate” 3 “Horzontal” (left axis)
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— |. ECG changes in coronary infarction
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https://is.muni.cz/auth/el/1431/jaro2009/Bi6790c/um/fyziologie/ch11s01.html
https://is.muni.cz/auth/do/sci/UEBBiol/um/fyziologie/ch11.html

Ventricular Extrasystole
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Atrial Flutter




* B: normal conduction and RP

Ventricular Fibrilation
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Ventricular arrest
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Infarction of Myokard

 coronary vessels blocked
* limited oxygen supply

* necrosis are irreversible

In the picture, we can see a transversal
cross-section of the heart (right and left
ventricles are visible). The ventricular
myocardium is affected by infarction.
Extensive tissue necrosis appears as
lighter areas in the muscle. This is an
extensive anterior scar; the entire wall is
affected.
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Bundle branch block
QRS too long

Sinoatrial

node N

lead V1 left ventricle

rlght ventricle

RBBB

left ventricle

LBBB

) R Right
undle
branch

Atrioventricular Bundle block
node branches




Experiment

Normal record, note:

Pulse rate

Arrythmia?

Extrasystols?

Shape and length of QRS complex
Length of PQ interval

Electrical axis



Table of Results

Fill in and discuss
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