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Lecture General myology.
Time myology.
Topographical formations of the human body: - 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* Geneval characteristic of muscolar system

1— Understanding of myology

2— part of muscular mass in human body

3— striated muscles

4— statistical and dynamical muscles 5 - smooth  musc1es .

11= Development of muscles

1—
nhiioqenese

2—
onthoqen ese.

Ilia Muscles as an organ

1 - structure  o f  musc1es

2— classification of muscles

a)
according  to their form

b ) accordinp to their interna 1 struc ture c ) accordinc to their function 3~ blood circulation of muscles

5—
accessory apparatus of muscles
a ) t9.se xes

b) ' f a scia 1 v a q i na

c) tendons

d ) m u s c u 1 a r d i o k s e) mucosa sacks f )mucosal vagina g ) seasomoid bone 6 -characteristical work of musc1es, transverse

7—
Liver

8 -
abnormality of muscles,

IV. Changer in the muscles under influense of different conditions

1— age faculity

2— influense of physical work.

The text of the lecture:

I„ General characteristic of muscular system

1. Under s t a n d i ng o f myd1o g y

Myology; Branch of anatomy, which teaches structure of muscles, muscular movement - one of the external manifastiation of the work of brain, which is most developed in man which it's highly development central nevrous system. With help of muscles are carried out respiration, mastication, swallowing, speech. Muscles infiuense on the function of interna 1 organ, he1ping in the movement of blood and lymph participated in heat exchange,. Muscles — one of the major part of analiser which reveals position of the body in space and relationship of its part=

2= Part of muscular mass in human body

There are more than too skeletal muscles in the human body. Most of them are paired, appanded symetrical according to volume structure body. Up to 42 % in bodymass of mass 3b "A in females, in middle age weight of muscles decreases to 30 7, of total mass of body, On another side total mass accounts in athiets increases to 45 — 52 7, total mass. In new born and children weight of muscles consists of only 20 - 22% mass of body upto 50 % of the total weight of the skeletal muscles full in trie shave of the muscles of the lower limb up to 25 -30 X to those of the upper limb and upto 20 - 25 % to the share of the muscles of head and trunk.
Extent of development of the muscles in different people is not same and depenas upon manv factors constitution, sex profession and ate. Under the mfluense of systematical physical training takes place the development of the structure of muscles, increasing its weight and volume,,

3, Striated muscles

One of the important event in the life appears to be contra​ct i b i 1 i t y pecu1ar1y, principle shape,speciiiased, muscu1 ar tissue, Which according to microscopic structure subdivided into striated, smooth and cardicostriated muscular tissue striated muscular-tissue which enters in the composition of skeleton muscles. Strip which speak about name of tissue may see under microscopic.

organisms have different mode of movement with the help of oil lea, flagella, transplating protoplasm (ameboid movement). From double row muscular elements smooth muscular cells are   more primitive in respect of origin which are   spread in  animals  with  less higner organisation (more in invertebrates ) where as vertebrates  meet only in walls of vessels and inside organs.

Straited muscles of lower vertebrates are   less  differencia​ls- they do not form disint  cartilage fixed  in  between  them​selves and more frequently forms simple  form  with  longitudinal fibres. In the world mod ificed functions of  muscles  gain  more complicated structure; atersr  developed  cartuilage,  from  few muscles divides individuale muscles,

2 Ontogenese

like higner organised organisms of animals like humans, muscles are divided from spinal (dorsal) part of mesoderm dispossed on each side like chordates. Last 3r week of embrionese mesoderm forms paired sacculated unharness - somite, quantity which at last of 6 week of embriogenese increase till 39 pair; 4 occipitalis, 8 cervicales, 12 thoracic, 5 lumbes, 5 sacral and 5 coxcigal,

Segment of dorsal part - miotom arranged longitudinally dorsally of chordetes. Extented dorsal and ventral, miotom forms primary metamaric embrional peritonium and spinal muscle body embryo.-

Outside miotom cover characterise its mesenchiamic embryo skin — dermato (connective part of skin — derma in gk term).

From every myoton grow spinal cordial nerves which accompany muscles, arising from that or the other myotom. Primary muscular bundels divides longitudinaly and form separate muscles. At the same time those muscles grow their tendons. In the 6 - 7 th. week in sarcoplasma of foetus aries muscles fibres, and in the 2nd month - muscular fibres later on form the bundles. Muscular fibres do not form at. the same time. In early stages they arise in the important systems which are necessary for the life activites (sucking and respiratory) in the tounqe muscles, lips,  diaphraam

and the intercostal muscles and when the muscles  arisses  in  it

also arise the nerve. During movements and growth of muscles the nerve also grows. For example diaphragm pilles up in the .-seek and later on comes down in the thoracic cavity along with nerves and vessels.

Some of muscles stay hack in their won place of origin (they are known as autokthonnin from the greek word autos - and the same as etson - earth) and preserve their segemental structure. They are the deep muscles of the back. Other muscles change their position trunk to the limbs. Truncofugal, accifugal (fromthe greek truncus - trunk or axis). Their muscles of back, chest, trapszoidsus, muscles which left scapula, subclavicular, romboideus, anterior serrated. Other muscles move from muscles ot trunk -truncus or occipitales. That is pectoralis major and minor, wide back:.

upper limbs are form at the level of 5th - 8th cervical and its thoracic body segment, lower limbs at the level of 4th - 5th lumber and 1 - 3 sacral body segment. With them selfs muscles take innervation from the corresponding segments of spinal cord. In other words: development of muscular and nerves systems agues of same time and both these systems are inter connects. If the connection is broked between motor nerves and muscles, then the muscles do not funtion that is by, when we study innervation of muscles, we name only motor nerves, without the help of which the function of embryonic starts the formation of fascia, beginginq with small parts, which gratualy increases and covers the muscles and separate it from other muscles when the connective tissue grows between muscular layers, it. divides the muscles into superficial and deeper muscles, In many sphseres of body muscles divide in the following ...ways: on back, abdominal, cervical e, arms and legs.

It is interesting ot find out that their are muscles which are formed not only one but two or more myotom. Abdominal muscles, for example are formed from the union " and divition of many abdominal myotom. They have 3 layers and one  of  which  has

tendons union of  many  myotom,  Accordingly  these  muscles  are innervated by segments of spinal cord.

III. Museles as an organ.

1.
Structure af muscles.

Muscles like other organs are formed of tissues,important of these is the muscular tissue. The constituent of muscles of connective fibrestissue vessles and nerves.. Connective tissue covers the muscles from outside in which might be fat cells. Muscles consists of muscular fibres, which form bundles first cadre. Inside bundles of first cadre can be found endomisis. Bundles of first cadre collectively form bundles of 2nd cadre. From the superficial perimysium with the muscles are formed perimisum internum which divide muscular bundles.

Perimisium and endomisium form connective tissue or soft muscles cascade. On cascade is dependen the form and size of muscles. Fundamentaly the form of muscles and its space of location.

liennier muscles have differentiated venter - the biggest part and 2 ends. The end from which the muscles arieses is called as.The end point with which muscles starts is known as head (caput) or the start on origin of muscles (origo). This part is usually immorable and known as punctum fixum. Another end of the muscles transforms into powerful connective tissue ' part tenders (tendo). This point is known as (insertio) or morable end — punctum mobile. Plane on fiat tendon acquired the term strained '  tendons on aponevrasis,

2.
Classification of the muscles,
a). According to the shape.

According to the shape, the divided into spindle shaped, round, square, triangular, circular, denticulated, rhomboidical pyramidica1, trapesoid and other. According to the divection (of the fibres) the muscles are straight (fibres), oblique fibres and transverse,

Accenting to their placement on position - superficial, deep according to the sine - long, short., wide, broad,

■:*

According to the number of the head; uni-; bi-; tri —; and quadre;

headed.

Almost the long muscles iire always situated on placed on the limbs and according to the form reminds demestis mouse? (sus -mowe; fromwhere the name of all the muscles - musculus) short and broad muscles am   situated on placed on the trunk and head,

b). According to the internal structure.

Depending upon the position of the muscular fibres within the muscles they are divided into unipennate, when muscle bundles s.rs attached to the tendons alons the single border, and supennate. In the later muscle bundles attaches from both the sides of the tendons and known as polypennate,

c)= According to the function.

According to the function muscles s-.ee divided into flexors, ax tensors, depressors, levators, constrictors, adductions, abductions. During movement, even slight, compresses many muscles,, but they act differently. Corresponding to this, muscles, which brings this on that movement, divides into antagonist, agonist, synergist and fixater. Agonist - muscle on the group of muscles exhibiting necessary movements, antagonist -muscle on the group of muscles which acts oppositely to it, synergist — muscles helping agonists and fixator - those, which exlutce from the motion irrequired part of the skeleton,

-muscles of the different group, which exercises same movement. Successively understood, that each muscle of the body of the  man under different movements may be in the  beginning  agonist,  and further synergist on viceversa,

3, Vascularisation of the muscles.

Relative structure of the muscle is already clear, that muscle - organ, covered externally with the external perimysium. On its surface, which is close to the vascular nervous bundle, is me sent which is known as porta or nilus. In the principle (main) hilus enter! vessels nerus and in the accessery - only vessels. Along  with  the  blood  vessels,  lymphatic  vessels are        also

determined in the hilus of the muscle. Entering into muscles artery (I-st division) divides into even smaller branches of II, III, IV division, which passes alons the muscles fibres. Last vessels of IV V division apearsp to be arteriol and a.re placed along the muscular fibre. Circulatins from the arteriol precappi1lary come under the angle to wards the muscle fibres. Precappi1 lay is accompanied by post cappilary, to them interconnects the cappilary, oriented along the muscular fibre, situated in the abjasent bundle of the I division.

4.Innervation of the muscles. Muscles pocesses sensory and motor innervation. Sensory nerves-are connected with different types of recetors. These receptors are generally sensorys for pain, tactile and for temperature. Besides these it has special nervous - muscular spindle which has comples structure. They are as comglerly built, as eyes and ear-but in alesser degree. These spindles has special endings, which ■are used to remark the degree of tension ; of muscular fibres. Nervous — muscular spindle has its own (intrafusal muscular fibre), which supports their apparatus constantis realy to determine the degree of muscular fibres tension (extrafusal) of the muscle itself.

Meter nerves ends on rach muscular fibre. Muscular fibres, on which ends single branched nerv cell (neuron) is known as single muscle - myon . Along the ressels in the muscles are set sympathetic fibres.

5. Accessory apparatus of the muscles.

a) Fascia.

The labour of the muscle in lorger ciegree depent upon the accessory apparatus of the muscles. The comples (tough) task of the muscle is simplified by_the accessorial formations tendens, fascies, synovial bursa, and vagina, muscular fibres and sesamoid bones.

The high significance for the work (task) of the muscle pocesses fascia (fasciae),which is classified (divided) into superficial on subcutaneous and  deep  particularly.  Superficial

fascie Is formed by the fibrous connective tissue and placed between the fats deposits. They cover (wrap) the body under the skin and known as fascia subcutanea (general is), In some places, supcoficial fascia has the loule of thin plastids (platel) Con abdoin, thigh-]Deep fascia on fascia propria is made up of lamminar connective tissue and has on all the parts of the humsn body* The thickness of the fascia depends upon the force (power) of the muscles (the mors powerful the muscles, the more dense is the fascia)* From the fascia grows sepia which forms the group of muscles of different fuxtio.n (for example.-; seperales flexors from extensors) - septum intermusculars,.

b.) . Fascial vagina,

There, where the muscles are arranged in some layers, deep fascia the fascia fivides into some lamina and forms fascial vagina,. Distinguished fibrous and bony - fibrous vagina, formed by the fascia and bones, Fascia forms vagina in the same manner for the ressels and nerves, If the fascia are arranged on the bone, then they form arcus (arcus tendinosus),

c), Tendons,

Almost all the muscles has powerful tendons, with which they attaches themselres to the bone, Tendons have white colour unlike muscles. Might of the tendon, which has transucose area 1 mm31., in general is 7 kg. Certain muscles do not ha/e tendons at their ends, these muscles are   attached to the muscles,

d). Macular block.

Muscular block (trochlea musculares) represent intself as bony, cartilagenous and connective (tissue) adaptation which provides constants direction in the movement of the tendons of the muscles and which this provided their unitorm movement at the point of their attachment, There belongs the connective tissue on tendonsus supporter retinaculae tendinae, which freely consolisabes (festens) muscular tendons in the sulcus and canals, preventins from daviation to the sides,

e). Muscular blocks..

Bursa mucosa (bursae mucosae) represents themselves  as  the

thinwailed bag of different forms and bxzs in which are present liquid which renind synovia, rather more dense. Wall of the bag is make up of thin fibrous connectivatissue plates, covered internally with plane (fiat) connective tissue cells, which practices these liquids. These bags are placed there, where takes place the loss of tendons during movement of (bursa interossotendinae) on when 2 tendonal placed one by another (bursaintertendinae) besides, deep, is present superficial subcutaneous bursa (bursa subcutanea),which often yield shocks (ulnar region), If such a pouch connects such a joint and as a result of this they have synovial, then it is known as synovial pouch (bursa synovia 1 is) ,

f), Mucosal vagina ,

Mucosal (synovial) tendinous vaginae (vaginae mucosae tendinuiii) nosemble in structure and fill the synovial bad. Mucosal.vaginae are present in those places whare long tendons slide during contraction of muscles on bony elevations in bony fibrous furrows and canals. Tendons in these places are conered by 2 layers of this vaginae. Deep lamina lies closely adjacent to tendow and is called visceral lamina (lamina visceralis) and the surface lamina is called lamina parietal is. In the fissure between these laminas Lies liquid substance which resembles synoval. As a result of this tendon lies like in a double cylinder, sheets of which join between themselves at the ends. The visceral cylinder freely snides together with the tendons of the external cylinder,, Tendinous muscles located in the tendinous vaginae together with the visceral vaginal sheet Strang thening on parietal sheet coith flexible - vencula tendinae,. In the mucasal vaginae are elongated laminas crassing between visceral and  parietal plates of vaginae which is known as mesotenon,

g),Sesamoid bone,

This is certainly a not very big bone or circular cutilaginaus formation. Sesamoid bone certainly joins with tendinous muscles and neuqhbouring chardsand bones, This allows the carrying out of muscles on those bones with which tendons are
connected. Sesamoid bone raises the muscle tendons and forms ~~e necessary angle of action with the hone. The biggest iiE;-::: bone is the subpatellar bone which is located in the distal and of the tendons o f   the quadriceps of the thigh .

6. Characteristics of the working muscles,

Transversal working muscles ineludes in them the expansion and contraction, which is related with the change of length of ventre. Maximum contraction may be 1/3 -- 1/2 of its length which accordingly relateve the amplitude of movement, possibly in the related joint. It is for this that moot of the muscles ends near to joints. Such muscles may near bones to joints to an greater angle than thase muscles which ends for away.

Display of strength of muscles during work (dynamic work) and the fining of pases depends upon a number of reasons: Anatomical, Mechanical, Physiological and Psycological. Anatomical factors depends upon the structure of muscles; quantity and direction of muscle fibres. Greates the number of fibres, greates the strength strength of muscle depends upon the cross sectional area of all the muscle fibres. In muscles with parallel arrangements of fibres, muscles coincides with the anatomical transverse space. A natomical transverse is formed by the division of volume of ventre along its length. In one, two and many cirrus muscles parribility of strength of muscles is greates than the transuerse anatomical area. For finding it we study Physiological transverse. Physiological transverse is located long the division of volute of ventre than vertical. Thus determined that muscles with stronger transverse area it may develop 8 - 10 kg. of strength.

Levers.

Medianucal conditions too influence up on the strength of a muscle- This is the area and angle at which an museleterminales' in 90 then all the strength is used to generale monement. If the angle us acute then one part of the wark done is useful and the other acts on the lever. The further from the paint of support a muscle terminates. The greates it  looses  in  termo  of  energy.

Strength of a muscle depends upon;

1,
Quantity of Neurous (Nerve Cells) which participates in
the can traction of muscles (Greater the member of Neurose, the
stronger the muscle),

2.
Upon size of force arm (this is perpendicular from the
point of support in the joint to the direction of resultant force
o f t h e m u s c 1 e ) ,

3.The creates the size of force arm the creates the movement of force and the effect of action.

Structure of the apparatus of movement may be compared with simples mechanisms - devers. Energy lever has 4 components; hard body5 point of support and 2 forces which opposes the hand body. We may differentiate levers into 1st and 2nd types and at last in 1st and 2nd forms. Levers of 1st type. We should study levers of 1st type well as an example. Head receives support from the at1anto-occipital articulation. Force that holds the head, develops from the muscles of the spine, attached with the joints of the back.

Levers of 2nd type 1st form (force). Point of support (1) is
not arranged along the centre but from one and with the other and
muscular force? (2) and in the Centre        force
(3).

Example        articulatio ha 1ocrural is. This is the heads of bones (1)5 Centre of gravity? that pass through (2) and

has a finedotted module - Place where the tendons

terminates.

Lever 2 type 2 form (speed). Point of support  (1)  lies  on
one and, in the other (3) - point supplemented by force of
and along the centre
point is supplemented by muscular

force. Example;  articulatio  eubiti.,  Places  where  the  biceps muscules terminates 2 and palm with laod (3),

8. Anomalies in muscles.

Muscula.r anomalies may be divided into 3 groups;

.1) Fully alasence of separate muscles or   whole groups

2) Appearance of new muscles which ar&   certainly absent

3) Differences in the change of sizes,, form two relative muscles. This includes strong or weak development of auscles. absen to run deve1oped parts.

IV. Changes in muscles under the influence of certain conditions.

1) Age factors - jill birth all muscles ars anatomically
formed. Muscular tissue have well pronounced transverse
,

muscle fibres in bundles arranged freelly, thim connective tissue layer, elastic^ In every fibre there are plant'y of Sarcoplasma with age the quantity of myofill increases, its thickness changes, which reflects and in the microscopic structure of muscles: size, transverse. Decreases with age quantity of muscles in muscular tissues. Maximum quantity of muscles in its border with tendons. This is the region of growth. From this zone muscles growtili 23-25 years.

Till .14-15 years differentiation of muscles is the maximum formation of bundles, layers between them. Later there between becomes more thick, changes and blood vessels in the walls. Formation of sensory innervations starts from 3—4 months of division, formation is alomost completed till birth. Effector (motor apparatus) forms, important formations after birth, its development is not related with the development of muscles, During 7-9 years carries on intensive growth of muscle fibres , and motor endings almost completes its development, Durinq 11-13 years they complete maturing.

Till 7 years muscles develop important formations in length. In a newbotn tendons are poorly developed, after 7 years of age they grow fast,,  till  12 — 14  years,  muse I e-tendom  relation  is

exactly like that.... at an
grown  up.  During  the  time  of  Sexual

maturation under the influence of Steroid harmones (Testosteron), There is intensive growth in length and because of this power of muscle does not increase significantly.

Changes in relation between flexor and extensor. In children 1st year of their life is approximately  same  in  relation  with

groups of muscles. Degree of strength in the lower limbs -extemsor in tibia and fibula is greates than flexor muscles, and in the upper limbs - the opposite.

2  Inf1uence of physical 1oad.

Muscular activity shows factors which normalise warking of internal organs and helpful factors which increases the acts warks of intelligence gine much time to games. According do the works of statistics, on increase in the mass of muscle, 3.rs& of termination of muscle to bone lenghteus intermuscular tendons. Opposite during dynamic work, mass of muscle increases sligtly. Development of this or that group of muscle depends upon the form of spart. In a jumper and atheists differentiates slender figure. In a footballer, boxer, all roundes — has intermediate structure and. in on fighter - thick, difficult figure.

Important development in organisms is brought about by sparts. The reariatation of bones and muscles mones very fast.Abready after 1,5-2 years of traning of a yamg sportsman the thickness of bones increases.

Traces of reoriantation of skeletal system centimes till old age, decreases senile changes. Muscular system includes formational factors which rebuilds an passiue part an apparatus for suppor and- motion; bones and joints. This was shown in the work of Russian anatomist P.F.Legafta (1337 - 1909), which shows inportant adoption of games in the bringing up of a ehild.

At the end of the lecture inpartant datas given by Russians for the study of muscles.

For the understanding of work one should knows

-
with which bones they are   joint;

-
under which joint they join;
     - which all arsis they join;

-
with which part carries on subanial monements.

-
along which suppert they act and where there  is  maniSlum
m one merit.

Literature.
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Equipments.

1) wet preparation of muscle;

2) skelet of torso and limbs;

3) table on muscles

4} slides of

Equipment:

- macropreparations, tables, slides.
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