
    
 

 

This publication reflects the views only of the authors, and the 
European Commission cannot be held responsible for any use 

which may be made of the information contained therein. 
Project  No. 2016-1-LV01-KA202-022652 

12 
 

Physiology of the heart 

 Heart structure 

 Heart cycle 

 Heart biocurrents 

 Regulation of the heart function 

 Arterial and venous pulsation 

 

Heart structure 

In mammals and birds, the heart is composed of 2 atria and 2 ventricles. The 

ventricles and the atria are connected by the atrioventricular openings, also called 

valves, which can open solely towards the ventricle. The left ventricle is the origin for 

aorta, the right ventricle - for the largest pulmonary artery. 

https://youtu.be/yE3Y-XR8Ax4 (lasts 4:10)                           Video: What's inside a 

heart? Heart Dissection | At-Bristol Science Centre  

 

https://youtu.be/yE3Y-XR8Ax4
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Fig. 4. Heart structure 

 

https://youtu.be/etW9EshbWVo  Heart functioning 

   The heart percussion area for dogs is located on the left side between the 4th and 6th 

ribs space. The caudal margin is the 7th rib. The dorsal margin is 1 - 2 cm below the 

level of the shoulder joint. 

 

The heart rate cycle 

 

   The main engine of the heart is its two lower cavities, or the heart chambers, which 

shrink ejecting blood in the arteries. The atria of the heart collects blood from the 

veins. There are two general phases in each heartbeat.  

1. IN SYSTOLE the muscles of the atria and ventricles contract, the bicuspidal and 

tricuspidal valves close and push the blood into the blood vessels (vibration of the 

aorta and pulmonary artery is present) out of the heart. This corresponds to the 

ejection of the heart. 

https://youtu.be/etW9EshbWVo
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2.  IN DIASTOLE the heart relaxes and fills with blood. The tone occurs from the 

vibration of the aortic valves and pulmonary artery semilunar valves. 

   Sistoles and diastoles are mutually coherent, and they rhythmically replace each 

other, thus forming a heart beat cycle. 

The whole length of the heart beat cycle is less than one second, and it begins with 

atrial contractions, followed by a ventricular systole (contraction). When blood enters 

the ventricles, the atrioventricular valves close and obstruct the back flow to the 

blood. Tension of the heart ventricular muscle increases and pressure in chambers 

increases. When the pressure in the chambers exceeds the pressure in the aorta and in 

the main lung artery, the semilunar valves opens and the blood drains from the heart. 

Then the heart muscle relaxes and diastole starts. 

   The heart rate is generated by the sinuatrial node (triggering  

atrial contraction with pulse 70-100 times per 1 min.)   

and the antrioventricular node (triggers ventricular contraction with  

with pulse 40-50 times per 1 min.). The wall thickness of the left heart 

ventricle exceeds the wall of the right ventricle; this also provides 

at least 2x stronger contraction and higher pressure  

within the further blood stream (130-160 mm/Hg in aorta, but the pressure  

within the main pulmonary artery is 15- 30 mm/Hg).  

https://youtu.be/6lS8EeeuqBw (lasts10:24) 

The heart movements are automatic and independent.  

https://youtu.be/ml19a5_SydM (lasts 07:17) 

The heart rate is the number of heart beat cycles  

per 1 minute. 

Normal heart rate for a dog is 70 – 80x 1min. 

Normal heart rate for a cat 110 – 130x 1min. 

It depends on the body weight of the animal (in contrast to a proportional 

 heart function) and intensity of substance conversion rate (precisely proportional to the 

 heart rate). 

Heart tones are the sounds that result from the heartbeat. 

They are explored by a phonendoscope. There are two types of heart tones in the 

 healthy heart:  

1. originates at the beginning of the ventricular systole – systolic tone –  

horn, stretched, low intensity sound resembling “be-u”. This originates from  

ventricular muscle contractions, closing of  

atrioventricular valves and quivering of their sinewy chordae; 

2. originates during the ventricular diastole – diastolic tone –  

short and high; resembles ''dup''. It is caused by closing and vibration of  

the semilunar valves of the aorta  

and the main pulmonary artery. 

https://youtu.be/ml19a5_SydM
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Heart bump - ictus cordis, is the heart “touch” against the 

chest wall. This can be done well by hand at the chest in the region around the  

heart. In dogs the heart bump is explored  

within the 4th- 5th intercostal space.  

The heart bump is recorded with a cardiography system, gaining  

a waveform of the heart bump called a cardiogram. 

    

 

                     Heart biocurrents 

The heart biocurrents are generated as a result of the potential differences, 

 which occurs in the region of an agitated and unstressed organ. 

When recording biocurrents, a graphic representation of the heartbeat -  

electrocardiogram (ECG) is generated. 

 

R - the beginning phase of ventricular contractions; 

P- in the heart there an agitation occurs before the atrial contractions; 

QRS - ventricular contractions;  

T - relaxation (end phase of ventricular contraction); 

   

During the systole, the heart acts, the valves, or openings, are  

 open, 

During the diastole - the heart relaxes, the valves, or openings, are  

closed.  
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References:              

http://bodykeys.weebly.com/uploads/4/5/8/4/45840491/6217396_orig.gifhttp://bo

dykeys. f  

Fig. 5. Graphical representation of the hearth biocurrents - 

electrocardiogram (ECG) 

https://youtu.be/Xl4Hmm_dwew (lasts 08:33) 

 

 Table 2. 

Systolic and diastolic time in the atria and ventricles of the heart 

References: 

http://bodykeys.weebly.com/uploads/4/5/8/4/45840491/5276197.png?803

 

https://youtu.be/PIyfkR7RNa4       (lasts 3:44) heart beats Trigger - sinuatrial 

atrioventricular node  

http://bodykeys.weebly.com/uploads/4/5/8/4/45840491/6217396_orig.gif
http://bodykeys.weebly.com/uploads/4/5/8/4/45840491/6217396_orig.gif
http://bodykeys.weebly.com/uploads/4/5/8/4/45840491/6217396_orig.gif
http://bodykeys.weebly.com/uploads/4/5/8/4/45840491/5276197.png?803
http://bodykeys.weebly.com/uploads/4/5/8/4/45840491/5276197.png?803
https://youtu.be/PIyfkR7RNa4
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References: 

http://bodykeys.weebly.com/uploads/4/5/8/4/45840491/665210_orig.jpg 

 

Fig. 6. Systole and diastole in the action 

https://youtu.be/2v7T-O2CWWk                          (lasts 03:38) 

 

 

Regulation of the heart function 

The heart function is regulated: 

1. neurally (innervation).  

Heart is innervated by n.vagus (the cardiac contraction power decreases and 

the cardiac irritability weakens) which retards the heart rate, and by nerves of 

the sympathetic nerve system (decreases the cardiac contraction power and 

weakens the cardiac irritability) which accelerates the heart rate; 

2. humorally (substances produced by the internal secretion gland): 

adrenaline (accelerates and exacerbates the heart function) produced by the 

adrenals and thyroxine produced by the thyroid gland (increases the heart 

susceptibility to sympathetic nerve impulses) are the substances which act 

humorally to the greatest extent. 

The optimal level of the heart rate is maintained by blood electrolytes, especially the 

potassium (K+) ion. However, an elevated amount of K+ ions suppresses the heart 

rate, reduces the contractile power and decelerates the hart rate. 

The Calcium (Ca++) ions increases the myocardial irritability and manageability and 

intensifies the heart rate. 

https://youtu.be/2v7T-O2CWWk
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3. The regulation of the heart reflex is maintained by the centres of the brain 

stem and the spinal cord, the cortex of the large hemisphere crust, and the 

nuclei of the midbrain hypothalamic area. 

 

Arterial and venous pulsation 

  The body cells are surrounded by its internal environment - tissue fluid (from which 

it receives O2, nutrients and releases metabolic products maintaining a constant pH). 

The blood circulates through the closed vascular system towards the direction of the artery 

→ vein. The artery pulse is rhythmic fluctuation of the walls of the arteries that arises 

during the ventricular contraction of the heart. The pulse wave is generated when the 

pressure of the aorta increases upon ejection of the blood from the ventricles. In small 

size animals the arterial pulsation is palpated on the femoral artery. The pulse 

rate, or frequency, is determined by the number of pulse wave within 1 min. (Usually 

the rate is estimated measuring within ½ minute and multiplied by 2 = pulse.) 

   The venous pulse is estimated in large size animals, at the large veins located at the 

proximity of the heart. This occurs because during the atrial systole the bloodstream 

from the veins cannot flow into the heart. The venous pulse is recorded with a 

phlebograph. 

 

Fig. 7. Injection site, prepared for a dog.  
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Fig. 8. Injection site, prepared for a dog, for intravenous drug administration. 
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Fig. 9. 

The location of the left anterior limb for a dog: Z.Brūveris, Mājdzīvnieku anatomija 
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Fig. 10. A catheter, or an intravenous cannula, is injected at the injection site 

prepared for a dog. 

 

 

Fig. 11. The catheter, or an intravenous cannula, administered in a dog, is 

prepared for injection. 
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Fig. 12. The dog after receiving anaesthesia. 

After administration of anaesthetic drug, the animal gradually slows down the 

breathing and the heart rate. The intensity of metabolism is reduced. 
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Fig. 13. The heart rate of the dog is controlled by auscultation with a 

phonendoscope. 
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Fig. 14. Anaesthesia protocol 
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Fig. 15. Continuation for the preparation of the animal for surgery; the heart 

and the respiratory function is controlled with the phonendoscope. 



    
 

 

This publication reflects the views only of the authors, and the 
European Commission cannot be held responsible for any use 

which may be made of the information contained therein. 
Project  No. 2016-1-LV01-KA202-022652 

26 
 

 

Fig. 16. Continuation for the preparation of the animal for surgery; a tracheal 

tube is inserted through the mouth opening and an impulse transducer is fixed at 

the middle of the animal's tongue. 
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Fig. 17. During the surgery, the animal's real time health records can be read on 

the monitor of the equipment.  

During surgery, regular monitoring of the monitor scores and data are recorded 

in the anaesthesia protocol, but also the pulse, heart rate, breathing, eye reflex is 

clinically verified in manual way in the animal. The corneas reflex disappears if the 

animal is unconscious or deeply anaesthetized.  
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Fig. 18. Continuation to complete the aesthetic protocol. 
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Fig. 19. The animal during the surgery. 

 

 

Fig. 20. The pulse, heart rate, breathing, eye reflex is clinically verified in manual 

way in the animal on a regular basis.  

 


