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Lecture: Final lecture on human anatomy.

2 hours

Goal and motivation: This knowledge is important for future understanding the Topographic Anatomy course Surgery. Traumatology and other medical specialties.

Plan and structure of the lecture: I.  INTRODUCTION.

II.
Short history ot Anatomy.
1. Some data for history of the human anatomy.
2. Some data for some difficult divisions of the human anatomy.
a) meaning of anomalies and abnormalities
b) types of body constitution
c) anomalies and abnormalities of some systems
d) conducting tracts of the brain and the spinal cord
e) some data about structure of the perineum.
III.
Conclusion
The text of the lecture:
By this lecture the lecture course, of the human anatomy is closed-up. Students have received data about form and structure-of the human body and the regularities of the development of this structure in relation to its function and external environment. The next complex period of studying is the state examination It will be one of the most important steps in your medical education.

Anatomy started forming as a science of the ancient period. A materialistic view on the structure of the human organism was formed under tht influence of the materialism of Democntus and the dialectics of Horaclitus. Their contemporary Alcmacon from Crotona dissected cadavers and wrote a book on anatomy. Another eminent physician of ancient Greece, Hippocrates (460 - 377 BC) believed that four «humours» formed the base of the structure of the organism, blood (sanguis), phlegm (phlegma), yellow bile (chole) and black bile (melas chole). He named some organs such as an artery, aponeurosis and described the bones of the skull, the heart, the glands, eruption of the ieeth.
Aristotle (384 - 322 BC) was one of the greatest scientists and philosophers of ancient Greece, the pioneer of comparative anatomy and embryology He described die optic, smell and auditory nerves. He had materialistic view of the soul which as he believed was apart of the body, and therefore mortal, dying with the body.

Herophilus (c. 304 BC) was the court physician, an anatomist. It was Herophilus was the first who dissected human cadavers for studying of anatomy. Using this method he described correctly 5 pairs of the cranial nerves, the meninges of tht brain, the sinuses of the dura mater, the duodenum, the prostate. Herophilus generalized the anatomical data and collected them in a book on anatomy, distinguishing anatomy from surgery.
Erasistratus (350 - 300 BC) was a scientist from the alexandrine period He described the cardiac valves, the great blood vessels and their anastomoses, the motor and sensor,/ spinal roots, the nerves of the body.

Claudius Galen (130 - 200 AD) was an eminent biologist, physician, philosopher of ancient Rome He generalized data of the antique medicine From the Galen's 434 works 83 were connected with medicine. He described seven pairs of the cranial nerves, the periosteum, he suggested the classification of bones and joints that still exists today and described different parts of the brain, including the vein which takes his name (v.cerebriamgna Galeni). Galen introduced vivisection and experiments on the animals He was mistaken transferring the anatomical data of the animals (mainly monkey's and pig's) to the human body without correction. His anatomical errors became evident only during me Renaissance when dissection of human cadavers was allowed again.
Ibn-Sina or Avicenna (980 -1037 AD) was the greatest scientist and physician of the East. He wrote more than 100 works, which were devoted to literature, astronomy and medicine. The most prominent of them was The Canon of Medicine (5 blocks). The first of them contains the anatomical and physiological data corresponding to the Galen's data Ibn-Sina paid attention to the individual peculiarities and demonstrated special methods of treatment

From XIII century the dissection of the human cadavers was permitted (no more than 1-2 a year) and the medical faculties appeared in universities.

Leonardo da Vinchi (1425 -1519) an eminent Italian sculptor, scientist, painter, inventor, mathematician of the Rfnaissance epoch. He dissected human corpses and drew them. He created the picture of the bones, muscles, internal organs with their explanations He was founder of the plastic anatomy. His picture «Mona Lisa» and the others are widely blown.

Andreas VesaKus (1514 -1565) was a reformer of the human anatomy. He studied the human beings by means of corpses, secretly dissecting them. He was the author of the fundamental seven books «De humani corporis fabrica» («about the structure of the human body») . In those books he corrected Galen's numerous anatomical errors (more than 200} and summed up the new anatomical facts.

William Harvey (1578 - 1657) was an English physician of the Renaissance epoch He prepared the corpses and made the experiments on the animals. He had discovered the great circulation and indicated that the heart was as a pump for the blood movement By means of that he laid the base of the functional anatomy. He was. founder of the enbryology because of his mention that all alive developed form the cell. He was the first who confirmed that the phylogenesis repeated the ontogenesis.

Marceflo Maipighi (1628 - 1694) was an Italian biologist, physician, one of the founder of the microscopic anatomy. He discovered the blood capillaries in the human kidney. He described the microscopic structure of the tissues and organs of the plants and human bemgs.

M. I. Shein (1628 -1694) created the first Russian anatomical terminology. published the atlas and the first Russian manual on the human anatomy m Russia
N. M. Maximovich-AmbooBk (1744 - 1812) published the first «Anatomo-physiological Russian-Latin-French Dictionary)) with the describing of the structure and physiology of the human organs He was the founder of midwifery in Russia.

0.
M. Shumlyanskiy (1724 -1796) was the first Russian anatomist, to be admitted
to the Academy. He advocated the unify of the spirit and body, in ins thesis's he
developed the idea of the units' of form and function and of Anatomy and Physiology.
P, P. Pro la soy (1748 - 1795) was a physician, founder of the native microscopic anatomy. He made several discoveries in microscopic structure of the kidney and for the first time disclosed the essence of the renal corpuscle (Malpigian), which might be more correctly called the Malpigian-Shumlyanskiy corpuscle
P. A. Zagorskiy (1764 - 1846) was an anatomist, physiologist. His works were devoted to the anatomical terminology, teratology, comparative anatomy. He wrote the first textbook of anatomy.

E. O. Muchin (1766 - 1850) was a surgeon, anatomist, physiologist, hygienist He was founder of the anatomo-physiological direction in medicme. E.O Muchin wrote the textbook on anatomy where he marked that the physician who didn't know anatomy was not only useful but harmful.

V. Buyalskiy (1789 -1866) was the anatomist, surgeon He wrote the textbook on normal and plastic anatomy. He studied the individual peculiarities of the human body's construction He connected anatomy with surgery, being one of the founders of the topographic anatomy. IV Buyalskiy was the first who worked out the. corrosion technic for preparing of the anatomical specimens.

N. I. Pirogov (1810 - 1881) was a famous surgeon , talented anatomist, active public man, creator of the topographic and functional anatomy. He suggested the method of the anatomical research by means of the dissections of the frozen human corpses N. I. Pirogov wrote the textbook and the atlas on the topographic and surgical anatomy which contained the data of the topography of the vessel trunks and fasciae of the human body, describe trie lingual triangle (Pirogov's triangle), where the lingual artery may be pressed, the lymphoid organs of the pharynx and of the inguinal region, the aponeurosis of the brachial biceps He suggested some original operations, the plaster bandage. For die first time N. I. Pirogov used the narcosis m the field war conditions, he was a founder of field surgery. He founded the women medical courses and according to Ins demands the medical faculty was opened at the Novorossiysk University.

I. M. Sechenov (1829 - 1905) was a father of native physiology, developed the ideas of «nervism» wrote the epochmaking work «Reflexes of the bram», where he showed that the most complicated forms of nervous activity' were in essence reflexes in origin. I M. Sechenov showed that, by means of the reflexes the organism established connection with environment.

P. F. Lesgaft (1837 - 1909) was an eminent pedagogue, physician, anatomist, founder of the functional anatomy of the biomechanics of movements. He was a founder of the scientific system of the medical control and physical treatment P. F. Lesgaft was one of the first scientists who used rentgenography in anatomy

V. A. Betz (1834 - 1894) was the anatomist and gystologist, the founder of the doctrine on cytoarchitectonics of the cortex. He was the first who discovered giant pyramidal ceils (Bertz's cells).

D. N. Zernov (1834 -1917) published the fundamental investigations of the brain, established presence of  individual and absence of racial peculiarities in structure and shape of the cerebral gyruses. D. N  Zernov showed scientific unfounded doctrine of LamDrozo about inborn criminality D N. Zernov published manual on anatomy.

I. P. Pavlov (1849 -1936) is the most famous Russian physiologist, the founder of the doctrine on the conditional reflexes, the localization of functions in the cerebral cortex, two signal systems, I P Pavlov was Nobel Prize laureate. He showed the leading role of the nervous system as well as created the doctrine for <aiervism». Being a physiologist I P. Pavlov contributed much valuable information to the study of anatomy, especially to study of the nervous system He defined more precisely a notion on the vegetative nervous system (the triple control of organs, innervation of the stomach, the heart ef ) His works of the blood circulation, digestion, high nervous system and his public speeches were widely known.        »

V. P. Vorobyov (1876 - 1937) was an acaderiician, anatomist the author of the micro-macroscopic method of the anatomical researches. Using the binocular magnifying glass he elaborated this stereomorphological method of studying of the peripheral nervous
V P. Vorobyov developed preservation method by means of which the body of V. I. Lenin was embalmed. Vorobyov wrote several textbooks on anatomy and published the first Soviet Mas of Anatomy in five volumes

G. M. Iosifov (1870 - 1933) - a professor of anatomy at the Tomsk Medical institute and later at the Voronezh Medical Institute, contributed considerably to the knowledge of the functional anatomy of the lymphatic system He wrote the monograph «Anatomy of the Lymphatic System» which contained new fGr that time classification of the lymphatic system.

One of his disciple was D.A. Zhdanov (1908 - 1971), the anatomist and famous iymphologist He described the thoracic duct and main lymphatic vessels of the trunk. For his monograph «Surgical Anatomy of the Thoracic Duct» he was awarded the USSR State Prize

V.N. Shevkimenko (1872 - 1952), a member of the USSR Academy of Medical Sciences developed further the applied trend in anatomy. He studied valiants of the structure of the nervous and vascular systems and organs

N.P. Gundobin (1860 - 1908) was the physician-pediatrician, the founder of the age anatomy He wrote the manual for studying ^Peculiarities of the Children Age»
F.I. Valker (1893 - 1955) studied development of the organism after bnih and found periods of the accelerated and slow growth of children, organs
V.N. Tonkov (1872 - 1954) was an anatomist, member of the USSR Academy of Medical Sciences, professor of the Military Medical Academy. He used experiments on the animals for studying of the vascular system. He elaborated the science of the collateral circulation, was next, after Lesgaft to create experimental (functional) anatomy. Tankov wrote a manual for medical students

The Kiev .Anatomy School was created by professors, headed of the anatomy department at the Kiev Medical University, who were as follows    NT  Koslov, A.P Valier, V A. Betz, iVi.A. Tihotmrov, F A. Stephanis, M.S. Spirov, I E Kefely, I.I. Bobrik The main direction of the Kiev Anatomical School was studying of the brain, the blood vascular and lymphatic systems.

The Medical Faculty of Novorosiysk University was organized m 1900. The person who decided to open such a faculty was Nikolai Ivanovich Pirogov, the famous Russian surgeon. He was a leader of Medical Service in Novorosiysk Region and saw unsatisfactory situation in it. But only 19 years after his death that, faculty was created The funds for building and furniture (accessories, instruments) were given to as charity by rich citizens of Odessa. At first there was a competition for the best architectonic plan. The winner of the competition was architect Tolvinsky. During two years medical block was built,

In 1900 trie department of human anatomy and museum were created The fust head of the department, was professor, doctor of medicine, N.A. Batuev He was a talented lecturer, the founder of the human anatomy department and museum in Novorossiysk University He investigated human and animal abnormalities He had gathered the specimens for the museum from the deepest remotes of Russia and world. He collected over hundred of the human skulls and some dozens human skeletons from the representatives of different nations and races He had found the pieces of human corpses from the Egyptian pyramids and from archeological mines In 1917 professor N. A Batuev died and N.K. Lysenkov was elect-ed as the second head and professoi of the human anatomy department. He was the fiery follower of N. I Pyrogov and used the functional direction m teaching His works were devoted to topographical anatomy, surgery, normal anatomy He was skillful painter and illustrated his lectures with his drawings He died in 1941

From   1923 till 1948 prof. Kondrat'ev was the head of the department.

His works were concerned of vegetative nervous system. He found the excellent method of straining dements of the vegetative nervous system.

From 1944 till 1970 professoi F. A. Vafynsky was the head of the department. Volynsky and Kondratiev were disciples of the Ukrainian anatomical school. Their ieaaacher and a founder of tins school was academician V P. Vorohjov. Volynsky studied as an anatomist in Germany and wrote the scientific thesis there. As V P. Vorobjov N. S. Kondranev and F. A. Volynsky used macro-microscopic preparation for the deep knowledge of the nervous system. F A. Volynsky had many disciples m many cities of the USSR. His works were devoted to nervous system of human and animal hearts, dynamic changes m motor apparatus after remote of the muscular' groups (flexors, extensors) form animal forearm or legs

E. M. Popovkm (1922 yr. of birth), a professor, the head of the department from 1969 till 1974 The scientific direction of Popovkm in thai time was studying of the vegetative and central nervous systems

Since 197-1 professor I. I. Ifyin (1931), the honored worker of the science and technique of the Ukraine \s tlit head of Ore department. The scientific direction of the department is morphobioeheteical direction of organ and tissue adaptation to external factors of the environment and optimal methods of teaching anatomy
Foi anatomical knowledge it is very important to divide some terms such as norma, variant, anomaly and the abnormality

Norma - is the most typical structure of the healthy organism

Variant - is sum of the individual peculiarities, th& inborn deviations m norm's limits

Anomalies - are inborn, pronounced deviations from the norma which usually don't change appearance of the human beings (f.e the right position ofibx heart)

Atavisms (atavis ancestor) are such abnormalities of shape and structure which are present as a norm m lower situated animals. The)7 are as follows, a tail, hairness of a body, more than usually number of the vertebras and the ribs.

Abnormalities are inborn, pronounced deviations (e g. 6 fingers or toes, the wolfs mouth etc )

Constitution is joint of the individual morphological properties of the organism, which is composed in accordance to inherit and acquired proportions. Three types of body build ate distinguished.

Such following abnormalities of the upper and lower limbs may be Sirenomelia     is fusion of both right and left origins of the lower limbs m the embryological period

· Focomelia - is insufficient development of the proximal limbs with the only normal development of ihe hands and feet

· Syndactylia is fusion together of the fingers or the toes
The skull: On the places of fusion of the parts of cranial bones the sutures remain for all life (e.g. suturae metopicae m the middle of the frontal squama); additional bones may be in places of the frontales fossa sutursrum) along the sutures: an assimilation of the occipital bone with the atlanl is seen rarely; the skull may have unusual shape (acrocephaka, scaphocephalia, chnocephaly, plagiocephalus) In the visceral skull we meet additional the incise bone, the «wolf s mouth» (faux lupinum) and less spread diffusion of the bones shots, forming the skull, is called coloboma

IT.    ARTHROSYNDESMOLOGY

The joints ma}' have different possibilities for movements in accordance to heredity and to job 01 sport The joints may be from tight to very flexible. The knee join has a specific shapes when ligaments are insufficient It's called «Genus valgus» when the knee joints have x-like shapes or «genus vanis» when the knee joints have o-iike shapes Sometimes such anomaly as mborn dislocation in some joints are present, e g the hip jomr

Abnormal development of the thoracic cage may be as follows the coblar's barrel and keel-hke chest. The spine sometimes has more projected bends forwards (lordosis) and backwards (kyphosis), sometimes, almost gibbosity, and bends on left or right side (schoiiosis), lateral curvature.

The inborn dislocation of the femur ma}' be as a result of the flat shape of the acetabulum and msufficient development of the femoral bead. The m-toed feet sometimes are present on one or two sides. In such case the foot is situated in the define position its media] edge is raised and the lateral edge is lowered by means of the changes m toot bones their connections

III. MYOLOCY

Ihe number of the muscles may be more than usually or less Unusual attachments of beginnings or endings of the muscles Many muscles may be complete!}' absent (in palmans longus, m. psoas minor) Some muscles may fuse together.

Superficial muscles have unusual attachments to skin (m. delfoideus, m. pectorahs major). Absence of complete fusion of some muscles' parts is an origin of trie henna (the diaphragm, m. rectus abdominis) or eventration, when the organs set outside of the thoracic, abdominal cavities. The number of the bundles, the mass of the muscles may be different arid depends on die age and sex.

The inborn curve neck is incomplete development of the sternocleidomastoid usually on aside, hi such esse the muscle is thin and slightly developed.

IV, THE DIGESTIVE SYSTEM

1. The unilateral ql bilateiel clefts of apper lip is the result of incomplete fusion oi the freniai and maxillai processes of the skull in embryo (the hares lip).

2 Such incomplete fusion may be in region of the hard and soft palate (cleft of hard palate or wolfs mouth).

3 Macrostomia is present when the maxillar and mandibular processes don't fuse together.

4 Microstomia is present when the maxillar and mandibular processes fuse together excessive!).

5. Inborn fistula, of the neck usually lateral may be as a result of breaks of the gills pockets 10 gills grooves.. They are usveally situated in lower parts of the neck along anterioi edge of lire stemoclenoid muscle

6 Atresia of the oesophagus or absence of il Its cavity is filled with connective tissue Total atresia may be very rao \y. ursally it is partial and is met in the middle or infenoi part of the oesophagus It is accompanied with the traeheo-oesophagal tistuias

7. In approximately ? pei  cent  of the eases,  an appendage Meckel's diverticulum (diverticulum Meckeiu) is present «n the ileum at. a distance of about 1 m from its end The diverticulum is a remnant of the embryonic vitello-intesttnal ducx it e 5- V : ,n in length, approximately the same caliber as the ileum, and arrses from the side opposite tc that on which -h- e-f-vrtcryis attached
8. Situs inversus is an eppemt^ position of the internal organs, a result oi bend oi the gut denvates (the stomach, the intestine)
9. The -veTi pe-TJ.tioTi. of the coeeum is a result of incomplete development of the ascending colon.
10.
ejev a:) cp the anus is an absence of the anus that is a result of 3 presence of the non-
dissolvee5 ectoderm Usually *■*. is acompained with fistulas with the neighboring organs
(the bladder, the rectum, the vagina)

V. RESPIRATORY SYSTEM

1. The traeheo-oesophagal fistulas are the results of foregut bifurcation for the tracheal and oesophagal origins.

VI. UROGENITAL APPARATUS
1. The horseshoe like ship? kidney is fusing bdth the right and the left kidneys together, the middle parr of it is situated before tlie spme, the aorta and v. cava inferior
2. Inborn dystonia of the kidneys is usually a low position of the kidneys (delay' of then lifting, at the ernbt yogenesis from the small pelvis to the lumbar region). Sometimes it may be on one side and may be accompanied with the horse-shoe like shape of the kidney
3. The additional kidney is situated forward from the spine or lower than the norms! kidney.
4. Extrophia of the bladder is an inborn absence of its anterior wall with a split of the pubic symphysis, defied of the anterior abdominal wall and with epispadia
5. Epispadias is non-fusing of the superior urethral wall /complete or partial) -
6. Hypospadias is non-fusing of the inferior urethral wall (complete or partial)
7. False male hermaphroditism is a combination of hypoplasia and incomplete development of die penis, scrotum (division of it by the deep groove on two halves) and a delay of the testis in the abdominal cavity In this case there is some likeness with tiie female type of the genital organs: the non-developed penis is like a clitoris, the deformed scrotum is like the labia pudendi major, a cleft of the urethra is like the vaginal vestibulum
8. False female hermaphroditism has such features: the clitoris is relatively developed and it is like a perns, the vaginal entrance is narrow like hypospadias The ovarii sometimes pass through the inguinal canal and set in the labia majors pudendi which are like a scrotum.
9 True hermaphroditism is like a false one outwardly But both the testis and the ovarii are developed

10. The bicornuate uterus is a result of incomplete fusion of the middle parts of the Mailer's ducts. In such cases two bodies and two cervices or two bodies and one cervix may exist
11. The duplex uterus and the vagina are formed when Mullen's ducts don't fuse together in then distal pans
VTI. THE HEART AND VASCULAR SYSTEM

\. Defects of the oval fossa are present in 30 per cent of people, have different size and shape Sometimes they spread to all oval fossa

2 Non-fusing of the Botallo's duct is met not so rarely. This duct connects the pulmonal duct with the aorta in fetus

3 Combined inborn abnormalities are often met, such as Fallo's tetrad narrowing of artery of the pulmonal trunk, dextraposition of the aorta, high defect of the interventricular partition, hypertrophy of the right ventricular muscle.
4 Defects of the lnterartnal partition are present mainly in its inferior or posterior parts.
5. Defects of the interventricular partition may be in its membranous or muscular part
6. Dextioposiiicn of the aoiia in this case the aoiia begins more or less from the right ventricle but nc! from ths left one a, usual
7. Coaoctanon of the- mortals narrowing till the complete constriction It is met ay a niie m a place where the aorta curves in the des<-vac-ding aca ta (ha'initio ejit:.S;
Till. CENTRAL NERVOUS SYSTEM
1. Microcephaly. The. brain has small size and weight
2. Anencephaly is 3 prominent undevelop.merE of the: cisLa. im c:rebdiuin or 'their complete absence.
3. Hydrocephaly is an enlargement of the canities (venliiculi.) of the train, which is result of the delay of die cerebrospinal outflow
4. Amyeira is an absence of the spinal cor1 with th? complete splitting of air vertebral Ceciial
5. Aiciomyeha is an in complete develop-ae-at of?ome pieces of the spmal cord.
6 Diarfeniyeha 5:? a Bphttaa,? of Hie  -piaa>l co'd.  'saah  sua.:raastit\   may be   wimcat

functional disorders 7. Mioomyels; is a decrease of the transversal ?re?. of the spinal cord, Scniflimeo: a

accompanies by incomplete development of the lirceb"
T'n? next difficult material for studying is a doctrine for conducting tracts
CONDUCTING TRACTS.

The conducting tracts are the bundles of the nervous fibres located in the wlnte matter of the spinal cord and the brain which Jet nervous impulses pas; from one past of the central nervous system (CNS) to another.
There are short and Ionp such pathways in the CNS. The short one; t.oviduct impulses inside the brain or mside the. spinal cord. These fibjvs aae ceiled th- a-oot U;i-'e and commissural tracts. The associative ones connect different cortical ares^ of the same hemispheres   The commissural tracts join one hemisphere with tim other.
The long pathways rrsay be divided on the sensory and motor ones in accordance with direction of impulses' movements. The motoi tracts ('desesndrnFc eftcsraS) conduct impulses from motor nuclei of the CMS to worhinn ■organs (miiseks) "Tie sensory tracts (afferent, ascending) direct from "the periphery >"flht body Oaaoptory; Ij the CNS. Botli kiricb of the tracts (sensor/ and motor) farm two o'hr- seyataja yroaas (vclunlary or conscious and mvoiantary or unconscious ones,- The first of them aid and begin m cerebral cortex, the second tracts end and begin lower than ctrebial cortex m ihe other parts of the CMS (r.g cerebellum, red nucleus eve ),
MOTOR TRACTS.

I. Sue coiticoss^nal liact is a conscious two-neurons tract fan the trunk and the limbs. The bodies of the first neurons are situated in the Betz's cells in the precentral gyrus, then tlieir axons pass through the posterior limb of the internal capsula, the base of the cerebral peduncles, the base of the pons and enter into the medulla oblongata forming the pyramids. Under the pyramids in depth of the anterior median fissure some fibres of the tract cross to opposite side, the others remain on their own side. Trie first fibres form the lateral pyramidal (corticospinal) tract and pass in the lateral funiculus,   the   uncrossed fibres form the anterior pyramidal (corticospinal) tract and pass in the anterior funiculus.

Uncrossed fibres have the chiasm in the anterior while commissure of the spinal cord in
each segment. The crossed fibres have no more chiasms.  The fibres of the crossed and
uncrossed tract end on the nuclei of the anterior horn. These nuclei contain the bodies of
the second neurons,  the axons of them as a part of the anterior root with the posterior
root compose the spinal nerves and reach the corresponding muscles.
2 The corticonuclear tract is a motor one, conscious for the cranial nerves, their motor nuclei are as follows III, IV, V, VI, VII, IX, X, XI, XII pairs. This tract has two neurons. The bodies of the first one are situated in the Betz's cells in inferior part of the precentral gyrus. Their axons pass through the genu capsulae internae, the base of the cerebral peduncles, then after crossing on the opposite side direct to the motor nuclei of the III-IV pairs in the mesencephalon (tegmentum), V-VII pairs in the pons, IX-XII pairs m the medulla oblongata All these nuclei contain the bodies of the second neurons of this tract. The axons of the second neurons extend as cranial nerves from these nuclei till the working organs in the following manner:

III, IV, VI pass to the muscles of trie eye,
V pair to the muscles of mastication,
VII pair to the muscles of the facial expression,
X
pair to the muscles of the internal organs (larynx),
XI
pair to the sternocleidomastoid muscle and the trapezoid muscle,
XII
pair to the muscles of the tongue, and of the neck above the hyoid
bone.

3. The corticocerebellar tract is the two-neuronal conscious one. It consists of the connecting tracts.

a)
The frontoponal tract begins from the frontal lobe (the bodies of the first neurones are situated here), passes through the post limb of the internal capsula, the base of the cerebral peduncles, crossing on the opposite side and ends in the proper pontine nuclei where the bodies of the second neurones are located.

b)
The occipitotemporopontine tract begins in the corresponding lobes
(I neurons), passes through the posterior eras of the internal capsula, the base of the cerebral peduncles, crosses on the opposite side and ends in the proper pontine nuclei (II neurons). Both theses tracts form the corticopontine tract and continue as the pontocerebellar tract.

c)
The pontocerebellar tract begins from the proper pontine nuclei (the first neurons j, passes through the rmdddle cerebellar peduncles and ends in the cerebellar cortex (the second neurons). By means of this tract the cerebial cortex consols the cerebellum.
4. The rubrospinal tract (Monachov's tract) is an unconscious, two-neuronai one. The first neuron begins from the red nuclei of the cerebral peduncles. Below the red nucleus it forms crossing (Ford's crossing) and continues through (lie poiis, the medulla oblongata, the lateral funiculi of the spinal cord and twls in die motor nudd of the anterior horns. The bodies of the second neurons are situated here. Their axons go to the muscles. This tract connects the spinal cord with the subcortical center (extrapyramidal system).
5. The cerebellotegmental tract is an unconscious, motor, two-neuronal one. It begins in the cerebellar dental nucleus (trie first neuron), passes through ihe superioi cerebelhtr peduncles crossing in them and finishes in the red nucleus (the second neuron). This tract is intermediate one between the sensory Flexig's and Cover's tracts on the one hand and the rubrospinal tract or the cerebellar cortex on the other hand.
SENSORY TRACTS.
The first neurons of these tracts are the pseudoumpolar neural cells situated in the spinal or cerebral sensory ganglia.

1. The spinothalamic tract of the skin pain, temperature and tactil sense is sensory, three-newonal and conscious. The first neurons (bodies) are situated in. the spinal ganglia. The central biandi of the axon passes as a posterior root of the spinal nerve into the posterior horn and ends in its proper nucleus. In this nucleus the bodies of the second neurons are located. Their axons cross on the opposite side m \h^ anterior grey commissure and ascend in the lateral funiculi more medially than the Gower's tract. Then, the axons of the second neurons pass through the medulla oblongata, trie dorsal part of the pons and end in the lateral traclecs of the thalamus (the third neurons are here). The axons of the third neurons cross the posterior limb of the internal capsule and enter into 11 ie cortex of the postcentral gyrus
2. The Coil's and B^u^h's Erects are conscious, proprioceptive ones. The main type of the proprioceptive sensibility is the musculo-articular sense  which informs about changes in die tendon and muscular tension   By means of these tracts the posture ofthe bodv and its parts in space mat1/ be regulated.
The Goll's tract {fasciculus gracilis) begins from the inferior 19 spinal nerve segments. The Burdach's tract (pscieuMs cuneahis) begins from the superior 12 spinal nerve segments. The bodies c f the f?rst neurons are situated in the spinal ganglia, their axons (central branch) come to the spinal cord ss a posterior root. ascen.d in the posterior funiculus to the medulla oblongata. Here the axons terminate in the nucleus tubercuh gracilis and the nucleus fcuberculi cuneati The bodies of the second neurons lodge m these nuclei. The axons of the second neurons stretch to the lateral thalamic nuclei and these axons are called the medial loop (lemniscus medialis). The medial loop passes to the opposite side (deeussatio lemniscorum). In the lateral thalamic nuclei there are the bodies cf the third neurons.  Their axons pass  through  the posterior  limb of the internal capsule to the cortex of the precentral and postcentral gyruses.
3.
The anterior spinocerebellar (Power's) tract is an unconscious,
twice crossed one. The first neurons begin from the spinal ganglia and as a part of the posterior root come to the. spinal cord in its intermedio-medial nucleus. There the bodies of the second neurons are situated, their axons cross to the opposite side and ascend through the lateral funiculi of the spinal cord, through the pons, the cerebral pedicles. In the mesencephalon this tract turns and enters into the cerebellar cortex (vermis) through the superior cerebellar pedicles where the second crossing is present. Here the bodies of the third neurons are located. Their axons direct to the nucleus fastigii.

4.
The spinocerebellar tract. (Flexig's) is an unconscious, uncrossed one.
The first neuron begin from the spinal ganglia and then as a part, of the posterior root enters the thoracic nucleus of the spinal cord where the second neuron begins. The axons of the second neurone ascends in the lateral funiculi, passes through the medulla oblongata, the inferior peduncles of the cerebellum to its dentate nucleus.

Both last tracts are descending, proprioceptive, unconscious ones which transfer impulses from tendons, muscles, joints and take part in involuntary co-ordination of movements.

5 Visual tract has the first three neurons in the retina of the eyeball; the first neuron is the light-sensitive cells (rods, cones), the second one is the bipolar cell and the third links are the multipolar cells whose processes continue into nerve fibres of the optic nerve. These third  axons form incomplete chiasm because only medial parts of the nerves running from the medial half of the contralateral eyes cross on  opposite side, but lateral parts pass on their own side.

The optic tract begins after the chiasm, each optic tract contains the fibres from the medial half of the opposite eye and from the lateral half of the e}'e on its own side   The fourth neurons are situated in the visual subcortical centres: in the superior quadrigeminal bodies, in the lateral geniculate bodies and in the thalamus pulvinar  The axons of those neurons pass through dorsal part of the posterior limb of the internal capsula form the optic radiation m the white matter of the cerebral hemispheres which reaches the cortex of the occipital lobe (the sides of the calcarme sulcus)

6 The auditory tract is a three-neuronal one   Its receptor is located in the internal ear (organ of Corti). The bodies of the first neurons are in the spiral ganglion in the cochlea The peripheric branches of its axons are connected with the Corti's organ but the central   branches form tlie cochlear division of the auditory nerve. This nerve reaches the ventral and dorsal cochlear nuclei (the second neurons) on the bottom of the rhomboid fossa Its axons cross on the opposite side. Such crossing fibres from the dorsal cochlear nuclei are named striae mcdullaies, but ones from the ventral cochlear nuclei form the trapezoid body. Then all the fibres (axons of the third neurons) make up the lateral loop (lemniscus lateralis) which stretches !i2 the subcortical centres, the medial geniculate bodies and the inferior q^adrgrnrinal todies (the third neurons). The axons of the third neurons direct into the middle part, of the superior temporal gyrus which is the cortical nucleus of the auditory
analyser
7. The tract of the pupillary reflex.
The first three nsuxons are embedded in the retina (see visual tract), the fourth nectons are in the superior qua&igeminal bodies which axons reach th.ft accessory nucleus of the oculomotor nerves (the Sflh neurons)

The sxth link rvnirons of this tract are situated in the diary ganglion inside the orbit ft,*? axons enter the eyeball said inner/ate the sphincter of the pupil and the ciliate muscle. By means of this tract the pupillary reflex is possible.

The next difficult material for students is the perineum.
THE PERINEUM
There are organs which close up the pelvic outlet. Mainly it consists of the muscles, fasciae and skin and has a close connection with the external sexual organs and the ending of £he digestive and urinary systems. Two diaphragms may be distinguished in it; the urogenital diaphragm and the pelvic diaphragm. The biischiadic hnt is a boundary between them, this line connects two ischial tuber osites.

Anatomists study the perineum in broad sense as the pelvic outlet, but physicians say shout the perineum m narrow sense as a pelvic bottom between the anas and posterior edge of die external genital organs.

Tlit: taischiadic teiiz srviGss the ^tmiaun (in broad sense) on two triangles. Trigonum urogeniiaie is anterior of them, and the anjl triangle has a posterior position The urogenital triangle lias two muscular layers: the superficial and deep. The superficial muscles zct is follows:

1 Superficial perineal muscle is a narrow muscular slip which passes across the perineal space. It arises by tendinous fibers from inner and lore part of the ischial tuberosity and inserts m che central tendinous point of the perineum, joining tn this situation win the muscles of the opposite side. It fixes the central pomt of the perineum. 2. M. bulbo-cavernosas (accelerator urine; is placed m the middle line of the perineum in fsoss. of die an_s. It consists of two symmetrical halves, united along the midline by a tendinous raphe. It arises from the central tendon of the perineum, and from medial raphe in front. From this point its fibers diverge:

a) the posterior fiber; form a thin layer, which if. lost on the superficial surface of the tri.angBlar ligament,

b) the middle fibers encircle the bulb and adjacent pars the of the corpus spongiosum and join with die fibers of the opposite side;

The fibers pass Downwaids to thf middle toe of the floor of the pelvis, and are interested, the most posterior into the side of the last two segments of the coccyx. The levator ani may be divided into illio-coccygeal tad pubo coccygeal parts Action tins muscle constacts the lower mA of the rectum and the vagina It elevates and inverts the lower end of the rectum after it lias been piotracied and everted during the expulsion of the faces It is also a muscle of torched expiration
The coccygeiis is situated behind aad parallel with, the pi ececitfig It is a tnangulai plane of muscular and tendinous fibers, arising, by its apex, from the spine of the ischium and lesser sacro-sciatic ligament, aad inserted, by its base, into the maigtn of the coccyx into the side of the lower piece of the sacrum Action coccygeal muscles raise and support the coccyx  after it has been pressed backwards during defecation or parturition
The superficial fascia is slightly seen and is a continuation of the general superficial fascia of the body. The fascia perinea propria comes from the hip maximal muscle and covers all muscles of the perineum outside On both right and left sides ot the anus tliete
are the deep ischio-rectal fossae The deep plate of own pelvic fascia covers both the urogenital and anal diaphragms inside and forms partition between deep and superficial muscles in the urogenital triangle

The perineal region is supplied with arterial Mood from tie internal pudendal arten
The venous outtlow is in the same veins and then into the vena ihaca interna The lvmph drenages into superficial mguinal nods The sfcai and the muscles of the perineum are enervated from the pudendal nerve (of the sacral plexus), winch gives off the inferior fecial perineal and posterior scrotal nerves as well as from tie coccygeal plexus
It is a little pail of material which is viewed according to the students wish lo understand the organism as an entity, theiefore, the synthetic metod mast olso be applied Anatomical knowledge is syntliesized through the anatomy course by disclosing the connection between form and function and by studying the structure as its development jl influenced by external and internal factors At the end of the course the body's systems are studied together, as they exist in the living organism Attention is focused on the relationship of each, system to every other and especially to the nervous systern, which unites the organism into a single entity macropreparations, tables, slides.
7. Human anatomy 1, 2 volume  M. Prives, Moscow, 1995. 8. Atlas of  human anatomy Frank H. Wetter, M.D., 1994. 9. -Atlas of  human anatomy  R.D. Sinelnikov 1, 2, 3, 4. volume, 1994.
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