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The Protozoa comprised mainly of one cell, lives in the liquid medium from where it get nutrients and gases.

The multicell organism of primary vertebrates also lives in the damp medium. Thus, life passe only in the liquid medium. The human blood is yet the medium from where the ceils of th human organism receive oxygen, nutrients, hormones - on the one hand, and on the othe hand - they discharge carbonic dioxide, urine and other metabolic products, they also protec against bacteria and various toxins. The human blood appears with development of vessel on the 3th-4th weeks of the prenatal life from mesechyme. This is the heart that makes tto blood circulate throughout the body via the arterial vessels and return it back as worked-ou by the venous vessels. The heart feeds all organs and tissues with nutrient matters an< oxygen.

The study of the heart is termed as cardiology and that of vessels is termed as angiologia.

The heart is developed in molluscs and arthropoda as a pulsating organ from which blood flow; to the space between the organs. Annelida have a closed vascular system with a unilocula heart.

The heart of vertebrates gets more complicated. Fish have a two-chambered heart with a venou: sinus, atrium of the heart and a cardiac ventricle. From the latter an arterial cone is stretche( which   supplies blood to branchiate arteries where blood is enriched with oxygen.

In connection with development of lungs, the atrium of the heart in the amphibians is subdivide* into two halves, and the heart becomes a three-chambered one. The pulmonary artery lead; from the right atrium and it feeds the lungs with blood. From there the arterial blood flow! through the pulmonary vein to the left atrium. The atrium sends the combined blood to th< whole body.

The reptiles, birds and mammals have a four-chambered heart with a successive transformatior of the vascular channel. The laying of the heart starts from an endothelial tube that is shapec in the cranial region of the embryo. At first, the pericardium.is formed from mesoderma, anc its visceral endoderm forms the epicardium - the outer layer of the cardiac wall. The myocardiu is also formed from mesoderm and as for endocardium , it is formed fron endothelium of this tube. In the beginning, the laying of the heart has a shape of a straighi tube, then it    is bent into S-shape and its venous region is sustained in the cranial positior

and the arterial region - in the caudal position.

Between these regions a strangulation is developed, as well as two chambers: atrium ani ventricle of the heart. Then two prominences appear on the atrium, they are auricles of th heart that enlarge the common camera of the atrium. The laying of the heart that grow quickly and forms a large cardial prominence in the neck area of the body consists of 4 re gions: a venous sinus (sinus venosus), atrium with 2 auricles, ventricle (ventriculus) am arterial trunk (truncus arteriosus). In the early stage of its development, the embryonal hear is comprised of two chambers (atrium and ventricle), with one blood circulation (as fish havi it). The heart of a human body becomes a camerated one on the 4th week of the fetus. Still the septum of the atria, till birth has an oval foramen (foramen ovale). The development o the ventricular septum is finished on the 8th week of the fetus. During this period the arteria trunk (truncus arteriosus) also is divided into 2 tubes: the aorta and the pulmonary arter (truncus pulmonalis). Simultaneously to sep-tation of the atria and ventricles, valves of the heart are developing from duplicature of endocardium.

The heart consists of 2 atria (right and left) and 2 ventricles (right and left). The right atriun receives the superior and inferior vena cava, as well as the coronary sinus (the common flow out from the cardiac veins). The right atrium consists of three chambers: the proper cavity o the right atrium, venous sinus (between the mouths of the superior and inferior vena cava and the cavity of the right auricle. The septum between two atri3 has an oval recess (fossj ovalis) - the residue of the oval foramen that the fetus had. One can see pectinate muscle: (musculi pectinati) on the wall of the auricle, the wail of the proper cavity is smooth, and or the wall of the venous sinus - a small tubercle (tuberculum intervenosum) is noticeable which directed bloodstream in the fetus from the superior vena cava into the atrioventricuiai opening. From the lower border of the mounth of the interior vena cava a valvule (valvuk venae cavae inferioris) is extended which directed blood- stream from the inferior vena cave through the oval foramen to the left atrium. Beneath the valvule the opening of the coronar} sinus is located, and it receives the veins of the proper heart.

The left atrium receives 4 pulmonary veins and it consists of the proper left atrium and the cavity of the left auricle. On the inner wail of the auricle one can notice pectinate muscles the wall of the atrium is smooth.

The pulmonary trunk (truncus pulmonalis) leads out of the right ventricle,  its cavity is subdivided into the arterial cone (conus arteriosus) extended into the pulmonary trunk an the proper cavity of the ventricle.

There is a small atrioventricular opening (ostium atrioventri-cuiare) on the border between thi ventricle and the right atrium, that is provided with a tricuspid valve which prevents th blood from returning to the atrium during the systole of the ventricle.

The cusps of the valve are connected through the ba:se to the fibrous rings and fibrous triangle (skeleton of the heart), and tendinous cords (chordae tendineae) starting from three papillar muscles (muscuii papillares) are attached to the free end of the cusps. Side by side with thi papillary muscles, there are fleshy trabecuiae (trabeculae carnea) on the wall of the ventricle that strengthen the wall. The aorta arises from the left ventricle, its cavity is subdivided int( conus arteriosus (the beginning of the aorta) and the proper cavity of the ventricle.

There is also an opening on the border between the atrium and . ventricle which is provided witl a bicuspid valve (valva atrioventricularis seu mitralis). They also arise from the cardiac skeleton, there are tendinous cords attached to two papillary muscles, and the muscula trabecuiae on the wall of the ventricle are developed well.

The aortic and pulmonary valves are provided with three semi-lunar valves (valvuh semilunaris), with noduii vaivuiarum on the fre ends that ensure tight closing of valves.

The interventricular septum (septum interventriculare) is presented by muscular tissue, excep the upper portion which includes fibrous tissue (pars membranacea) and this portion i; related to the cardiac skeleton. The cardiac walls consist of three layers: the inner layer  endocardium, the medium layer - myocardium and the outer layer -epicardium which is visceral leaflet of the pericardium. The thickness of the wall of the left ventricle is from 10 to 15 mm, that of the right one - 5-8 mm. As for that of atria -2-3 mm. The ventriculai myocardium consists of three layers. The outer layer is longitudinal and common for both ventricles and it extends from the fibrous rings to the apex of the heart where it forms £ vortex of the heart (vortex cordis) and comes back as the inner layer which is also commor for both ventricles.

Between these muscular layers the medium circular layer of mayocardium is located, for each ventricle. The myocardium of the atria consists of two layers: the circular layer which is common for both atri and the longitudinal one which covers each atrium separately. The conductive system of the heart represented by neuromuscui formations plays an importar role in the rhythmic functioning of the hear.t and in coordination of activity of th musculation of some chambers of the heart. It comprises the following:

1.
a sinuatriai node (nodus sinuatrialis) located on the wall of the right atrium between th

superior vena cava and the right auricle;

2.
an atrioventricular node (nodus atrioventricularis) located in the wall of the right atrium net the tricuspid valve, and its fibres are extended into the interventricular septum as the atrioventricular fascicle and further on - by two legs - into musculature of the ventricles.

The famous scientists - Pavlov, Vorobyev and Volynsky worked in the region of nerves and th conductive cardiac system .

The epicardium - the outer layer of the wall - is represented as a serous membrane which is visceral leaflet of the pericardium .

The endocardium - the inner layer of the heart - has a connective tela covered with endothelium

Due to duplication of endocardium the cardiac valves are formed.

The pericardium is a closed serous sack comprised of two layers:

The outer layer - fibrous and the inner one - serous, which in its turn is subdivided into viscen and parietal layers. Between the latters a .fissure cavity is located that contains a sma quantity of serous fluid.

The space behind large cardiac vessels (aorta and pulmonary trunk) is termed as a sini; transversus pericardii, and the space between the inferior vena cava and the left pulmonar veins - the oblique sinus (sinus obliquus pericardii).

Among the cardiac vessels one can distinguish arteries: right and left, coronary arteries (arteria coronariae dextra et sinistra) which arise from bulbus aortae - aortic bulbs.

The left coronary aorta gives branches (rami): the anterior interventricular ramus (rami, interventricularis anterior) and the circumflexial ramus (ramus circumflexus). Respectively the right coronary (artery gives the posterior interventricular ramus, as well as th circumflexial ramus. The former two have anastomosis on the cardiac apex and the latters on the transversal sulcus of the heart, from behind. 

The cardiac veins are located as follows:

vena cordis magna - on the anterior longitudinal sulcus,

vena cordis media - on the posterior longitudinal sulcus,

vena cordis parva - on the retro-transversal sulcus,

vena cordis obliqua - on the posterior surface of the left atrium,

vena posterior ventriculi sinistri - on the posterior surface of

the left ventricle and other small veins drain into the venus sinus

and via it - to the right atrium.

The heart is innervated due to cardiac plexus which include fibres of nerve vagus and truncu sympathicus. The sympathic 'nerves lead to the heart from three upper cervical ganglions an five upper thoracic ganglions. The parasympathic nerves lead from the vagus nerve of th cervicothoracic regions.

The heart of newborns has the following weight: boys - 23 gr., girls - 21 gr. Till the age of years the heart is separated from the thorax by the thymus gland. The position of the heart i the early age is high and transversal. From the age of 8-9 months the heart assumes a oblique position. The heart of children is higher by 1.5 intercostal spaces than that of adult: The cardiac apex for the first year of life is in the fourth intercostal space, after birth - the lei ventricle is enlarged. Till the second year of life the atria grow, then their growth become uniform and after the age of 10 years the ventricles grow rapidly. The size of the heart i changing abruptly in the period of puberty. The shape of the heart reaches the shape c adults' heart after age of 6 years. The oval foramen becomes closed i] the 5-7th month of lift
The shape , size and position of the heart are variable individually in any age. They distinguish shapes of heart for children: conical, oval and spherical. Development and growth of heai depend on many internal and external factors and they reflect development and growth of th whole organism and mainly that of the muscular system, therefore academician Vorobyev stated rightfully that each human being would have his or her own individual heart.

.In the process of ageing the size and weight of heart are diminishing. The right and left arterial cones assume gradually a cylindrica-shape.

The leaflets of valves get thickened and lose flexibility. Ability of myocardium for dilatatio: and constriction is reduced.

The heart is located in the anterior mediastinum and it occupie mainly the left side.

The long axis of the heart is located obliquely, from right to left, from back to forward and i makes an angle upto 40° towards the axis of the whole body.

The.borders of the heart are projected to the thorax as follows The border passes along th horizontal line that connects cartilages of 3 ribs. The right border is stretched from th cartilage of the third rib to the cartilage of the 5th rib on the right side, at a distance of 1.5 cr from the edge of breast-bone. The lower border goes from cartilage of the 5th right ri obliquely downwards and to the left, it crosses the base of the ensiform cartilage and reache the point of projection of the cardiac apex (in the 5th left intercostal space, to inwards fror the mediociavicular line by 1 cm). The left border goes out from projection of the cardia apex upwards to the cartilage of the left 3rd rib.

The valves of the heart can be auscultated. The bicuspid valve (mitral) - on the place c projection of the cardiac apex. The tri-cuspid valve - at the base of the ensiform cartilage, th aortic valves - in the second intercostal space, on the right, near the edge of the breast-bone The valves of the pulmonary trunk - in the second intercostal space, on the left , near th edge of the breastbone .

The shape and size of the heart are dependable on constitution, gender, age, differer physiological conditions and other factors. One can distinguish 3 types of heart position o radiograms:

1.
Oblique. The cardiovascular shadow has a triangular shape, the narrowing ("waist") of the heart is pronounced weakly. The angle of slope of the long axis of the heart is 43°-48°.

2.
Horizontal. The cardiovascular silhouette is in horizontal positioi The angle of slope is 35c
42°. The length of the heart is reduced, the width is increased.

3.
Vertical.   The cardiovascular silhouette is in vertical position, the angle of slope is 49°-56c
The length of heart is increased, the width is reduced. For people of brachymorphi constitution (wide and short thorax) the heart position is horizontal, for those c dolichomorphic constitution (narrow and long thorax) heart is in vertical position. People c combined constitution have an oblique position of the heart.

The sexual differences show that women have a horizontal position of heart more often tha men. Size of the heart depends on gender, age, body mass, stature, structure of thora> conditions of life and work. Enlargement of heart occurs in parallel to a rise in stature an mass of body. Size of the heart is effected greatly by development of musculature. It explain the fact that woman's heart is less in size than that of a man, in case of equal height and bod mass. Effect of physical work on size of the heart is especially evident in case of X-raying o sportsmen whose physical tension is sustained for a long time. Training results i: enlargement of the heart, but it provides the heart with high capacity for work. Th constrictive function of the heart is increased and it can enforce its activity, if necessary, i considerable total volume and nature of training work influence the size of the heart.

The length of sports activity does not effect specially on the size of the heart. The cardia hypertrophy of sportsmen represents a process of physiological adaptation and it differs from hypertrophy in case of cardiac diseases.

The basic factors of environment that influence the heart are work, climate and nutrition. In cas of alcohol taking, myocardium is subjected to acquirement of fatty infiltration And th general adiposis contributes to adiposis of the heart. The heart enlarges to both sides due ft intensive load.

In case of smoking, nicotine results in tachycardia, rapid pulse, malfunction of heart activity Smoking people suffer from coronary insufficiency more frequently. Abnormalities ar referred to availability of infant's twin hearts, as well as abnormal ectopic of the heart. On can detect tho-racal position of the heart when it goes beyond the thoracic cavity through th' frontal opening, if twin osteoblasts of the breastbone do not communicate in future with eacl other. In case of abdominal form, there is a defect of a diaphragm and that of the anterio wall of the stomach.

In case of cervical form, the heart in the process of development remains to be located in the spo of its laying - on the neck. The developmental defects of the heart often result in malfunctioi of the heart. As a rule, defects are the result of incorrect formation of the heart in the period of prenatal development.The most often found defects of development are as follows:

a failure in complete closure, of the interatrial septum, more rarely than that of the interventricuair septum; a failure in development of the aortopulmonary septum, whichresults in incomplete septation of the arterial trunk into ascending part of the aorta and the pulmonary trunk and sometimes - in tapering or complete closing of the pulmanor trunk which affects greatly on the fetus' blood circulation and causes considerable lesion o its development; a failure in closing of the Botallo's duct between the aorta and pulmonar trunk.

There may be found as well defects in development of the bicuspid, tricuspid and semiluna valves due to abnormal development of endocardium toruses (torii). The reasons for cardia developmental defects to appear are considered to be mainly in harmful factors that affec parents' organisms and especially mother's at the early term of pregnancy (such as alcohoi nicotine, drugs, some infectious diseases).

Operations on heart are carried out with great success throughout the world. In academician Amosov's clinic (Kiev) they cancel cardiac defects related to unclosed interatrial opening narrowing of atrio-ventricular openings , sclerotized cardiac valves and ischemia.
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