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Lecture: Peripheral nervous system.
Cranial nerves.

1.
A urgency of a theme. A substantiation of a theme.

The main problem (task) in studying the given theme is the knowledge of the general (common) principles of the organization and mechanisms of activity of peripheral nervous system and in particular cranial nerves. Peripheral nervous system - conditionally selected part n.s., which is outside of head and a spinal cord. CNS through peripheral n.s., namely spinal and cranial nerves carries out regulation of function of all systems, bodies and fabrics. The knowledge of morphology of cranial nerves is basis for studying a rate of operative surgery, neurology, neurosurgery, a maxillofacial pathology, pawns bases of the future professional work of students.

2.
The purpose of lecture.

Educational:

a) To acquaint students with classification of cranial nerves on their origin, a structure and function.

b) To state briefly (hmio-and oHToreHe3 cranial nerves that enables to understand the reason of occurrence of various deviations (rejections) from norm.

c) To give the functional characteristic of 12 pair's cranial nerves, accenting attention of students to questions:

Nucleus, their localization, places of an output (exit) from a brain and skulls, area innervation

Knowledge of this unit peripheral n.s. will enable students to be guided in variety of the symptoms arising at defeat of the central and peripheral departments of cranial nerves in clinic of neurology, neurosurgery, surgery, stomatology, cosmetology.

Educational:

1 .To make accent on domestic scientists, in particular the Odessa school, stomatologists - surgeons over whom professor G.I.Semenchenko in successful development of maxillae-facial and plastic surgery supervised.

2. To make accent of students to necessity of a profound knowledge of anatomy of maxillofacial area, as bases for their future professional work. Treatment and operative intervention in this area demand not only iatrotechnics, and the sensitive not ordinary approach to this category of patients as the question is his(its) appearance, destiny, and high-grade life.

3. The plan and organizational structure of lecture.
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At the maximum (supreme) vertebral distinguish 12 pairs cranial nerves. Two lobbies (I and II) - specific nerves of sense organs. The others of 10 pairs no3,HHeHuie-ro origins also were differentiated from spinal: they have kept their features though distinctions between those and others are significant.

 The Major moments determining differentiated of cranial nerves are: 1) development of sense organs and BHCiiepajiBHBix arches with muscles inherent in them and 2) a reduction miotoms in the field of a head. It is interesting, that in one attitude (relation) cranial nerves are closer to an initial condition, than spinal, namely: dorsalis and BeHTpajiLHBie root have kept the independence. To define (determine) what of cranial nerves correspond (meet) dorsal and what BeHTpajibHBiM it is difficult. Only (III, IV, VI) it is possible to consider (examine) three nerves as ventral root the modified spinal nerves. It specifies BeHrpajiBHoe position of their nucleus and area of their branching: they HHHepBHpyioT eye muscles (develop from 3 forward somit the heads, located in front of acoustical ny3&ipBKa). The majority BeHTpajiBHBix KopeuiKOB in the field of a brain were reduced.

( V, VII, IX, X, XI, XII) it is necessary to count other cranial nerves dorsal spinal: these nerves branch in muscles which were differentiated from muscles of the branchiate device and develop not from miotoms, and from lateral plates Me30-flepMbi. The bookmark of nucleus of the named nerves and their branching occurs also, as well as spinal.

2. Initial segmental, inherent in nervous system of a trunk of a germ, within the limits of a head disappears. According to this cranial nerves:
1. Are not segmented

2. Are strictly specialized, i.e. have specific function.

Besides, on function cranial nerves can be divided (shared) on sensitive, impellent and mixed. The majority of these nerves have ganglion , roMOJiorHHHBie by origin spinal. It is counted up, that in structure of cranial nerves in a brain will penetrate up to 2,5 million nervous fibres, and leaves about 140 thousand following to muscles of an eyeball, the mimic and chewing muscles, carrying out swallowing etc.

N. olfactorius - an olfactory nerve - the specific cranial nerve - represents a complex HeiipHTOB the feeling cells(cages) included in body of sense of smell. The irritation with mucous a nose (olfactory area) passes from peripheral shoots of specific olfactory cells(cages) to their bodies, and then on shoots. The last in depth mucous form up to 20 olfactory strings, coming to an end olfactory bulb. The bulb has rather complex(difficult) structure, its(her) size of 8-3 mm. From an olfactory bulb the irritation through tractus olfactorius, trigonum olfactorium, substantial perforate anterior, septum pellucid follows on the ways which are bending around a calloused body; fibers of an olfactory way reach(achieve) finally uncus (kopkobbih the end of the olfactory analyzer). The part of fibers branching off from an olfactory way connects this system to subcrustal formations(educations), a bark and extrapiramidal system.

It Is interesting, that such strong substances as liquid ammonia and chloroform influence and through another, a number(line) the located trigeminal nerve; participate also sympathetic and parasympathetic fibers.

Sense of smell allows the person not only to feel, but also to distinguish odorous substances. Alongside with it, sense of smell promotes perception(recognition) of an external world, accompanies with the certificate(act) of meal, influences service-

 ability and aesthetic supervision, on pressure of blood, gas exchange, a rhythm of breath etc. At lines of animals the olfactory analyzer is advanced very strongly. For example: the brain of a shark on 15 % consists of olfactory cells (cages).

Many parties(sides) of function and structure of olfactory analyzers are unknown and in this occasion academician P.L.Kapitsa writes: As is known, bodies of sense of smell - most complex(difficult) of all bodies sens and the nature of the phenomenon on the basis of which they function, till now is not open.

N. optics (II) is changed part CNS; together with a mesh environment of an eye it(he) develops as BbiroiHHBaHHe from a brain wall. Thickness of a nerve in gen-eral(common) corresponds(meets) to size of an eye of an animal; in case of a reduction of body of sight the optic nerve is exposed to return development. The form notices is various; it is cylindrical niHypoK, less often jieHToo6pa3Hbra more often. Fibers of an optic nerve nepeKpeurHBaiOTCfl with fibers of the opposite party(side), forming decussation. At some bony fishes one nerve simply leans on another, at others occurs penetration (one nerve entirely passes through an aperture in the second). At the lowest vertebral mostly decussation full; at mammal the part of fibres remains on the party(side) (incomplete decussation).

Actually notices begins from papillae retinas and comes to an end at decussation The trunk of a nerve is covered with all 3 brain environments. On an extent of it(him) it is possible to divide(share) into 4 departments: intraocular length l-2mm; orbital 25-35 mm - lasts up to foramen optimum; intracanal - 4-8mm; intracranial - 3-16mm. The great bulk of fibers of a visual path (80 %) reaches(achieves) cells(cages) JiaTepajit-Horo a cranked body, in part top SyropKOB neTBepoxonMHa and pillows visual 6yrpoB (the subcrustal centres of sight). The fibers departing from them go in KopKOBwii the centre of sight - sul. calcarinus in occipital shares of a brain.

It is necessary to note, that pulses from the fibers reaching top 6yropKOB HeT-BepoxojiMHfl, are switched from them on vegetative (parasimpathetic) nucleus of III pair (nucleus accesorius in a leg of a brain). Pulses from the last go together with III pair to ciliary unit, further reach(achieve) smooth muscles pa,a,y>KKH, providing narrowing of a pupil. Expansion of a pupil occurs due to transfer of nervous pulses from the sympathetic fibers beginning in a spinal cord. Narrowing and expansion - pupil reflex.

Thus, on an example of concrete body becomes clear, that figurative reflection of an external world takes place in a bark of hemispheres, and emotional coloring of an event is possible(probable) for the account KOJiJiaTepajiBHbix nervous communica-tions(connections) of the basic ways with peTHKyjurpHoti a formation of an average and oblong brain, hypothalamus, a striped body and mendalevic a nucleus. Rather recently it was established, that separate HeupoHBi a visual bark summarize the received information, analyze and synthesize the image.

Ill, IV, VI pairs: n.oculomotorius, n.trochlearis, n.abducens - at all no3BOHOHHbix branch in the same area, as at the person. Somatic, impellent fibers of these pairs take part in HHHepBaijHH the cross-section - striped muscles which are settling down in an

 eye-socket (IV pair innerved the top slanting muscle, VI - an external straight line, Ill-all others). Sensitive HHHepBaijHJi these muscles it is carried out for account I of branch V of pair.

V pair - a trigeminal nerve, n.trigeminus.

Phylogenesis: the trigeminal nerve after an output(exit) from a brain forms ganglion Gasseri, roMOJiornHHtm cerebellocerebral to units. From him(it) 3 branches depart: orbital, BepxHenejiiocTHaa and HH^KHeHejnocraaji.

The first branch, npoiifl,5i through a cavity of an eye-socket, branches in a leather(skin) of an external nose (at the lowest in hocoboh 5iMKe). II branch - sensitive inerveid areas between a cut(section) of an eye and an oral crack: the bottom of an eye-socket, a beak of birds, a trunk mammal, a teeth of the top jaw etc. Ill branch - contains sensitive and impellent fibers. At cartilaginous fishes she(it) goes on an external surface xpameBOH mandibulae; with development KocTefi she(it) gets in the channel of the bottom jaw. Muscular branches which at fishes and at amphibians depart in various places, at mammal it is formed already separate radix motorius. Branches to a mucous membrane of an oral cavity too concentrate (at mammal and some kowtowing) in a special nerve - lingual.

Trigeminal nerve on function mixed, the great bulk of fibres sensitive, carries out inervation all leather(skin) of the person, a teeth, ^eceH, mucous century, a firm brain environment. Impellent fibres innervate all chewing muscles and muscles of a bottom of a mouth.

Nucleus: three sensitive - nucleus pontinus, nucleus spinalis, nucleus mesen-cephalicus and one-impellent - nucleus motorius are incorporated in the top department rhomboid fossa. Shoots of cells(cages) of his(its) nucleus form two KopeuiKa: radix motorius and radix sensorius. Nerve passes trout a tentorium of cerebellum at a place of his (its) attachment to the top edge(territory) of a pyramid and through an aperture dura mater enters in cavity Meekly, formed(educated) by splitting of a firm environment. Here on impression of piramis sensitive root forms unit - ganglion trigemi-nale. Impellent KopemoK it(he) does not take part in formation(education) of unit, npHjie^cHT to his(its) bottom surface. From ganglion 3 branches leave: I and II -sensitive, III - mixed. On a course of all trunks of a trigeminal nerve are located vegetative ganglion . The general(common) principle of a structure the following: sensitive, sympathetic, parasympathetic.

1 Sensitive fibers: raHTJiHH, connected to a tragedian nerve receives directly from I, II, III branches of a tragedian nerve.

2 parasympathetic fibers - from the appropriate nucleus a number(line) of located any cranial nerves.

3 Sympathetic fibers reach(achieve) specified raHTjineB on a course of blood vessels which centers are located in the top chest segments. With I branch V of pair the ciliary unit - ganglion ciliare is connected. The unit sends sensitive fibers to n. na-sociliaris: in unit these fibers do not interrupt, parasympathetic fibers (radix brevis)

 follow from nucleus Yacubovitch, in ciliary unit they interrupt and follow further to

m. sphincter pupillae and m. ciliaris.

Sympathetic fibers reach(achieve) unit on a course of branches a. carotis internal; through unit these fibers pass since they are postganglionar, connected with II and III branch V of pair will be located below. Borders I, II, III branches V of pair go on the horizontal lines spent from a corner of an eye and a corner of a mouth. Place of an output(exit) of branches of a trigeminal nerve (painful points) for I branches - foramen supraorbital; for II - foramen infraorbital; for III branch - foramen mental.

VII
pair - n.facialis, obverse.

Phylogenesis: n.facialis - dorsal a nerve of a hypoglossal arch, it(him) ventral root -n.abducens. There is a communication(connection) between many branches V and VII pairs; originally root them were connected among themselves Ganglion geniculi at merge with ganglion Gasseri.

The obverse nerve has nucleus which fibers form a loop in pom6obh,h,hoh xmkq. The nerve passes in the channel temporal bone, repeating his(its) course. In the channel from obverse nerve branches depart: n. stapedius, n.petrosus, n.petrosus major, chorda tympani. On an output(exit) from sew - apertures from him(it) are separated n.auricularis posterior, ramus digastricus (to back belly m.digastricus), then a nerve enters into thickness parotid gland, forming there plexus parotideus from which depart 5 branches forming the big goose paw, pes anserinus majus. already simple transfer of these branches specifies areas enervation.

In embryogenesis development of nervous conductors as it, and other nerves, occurs rather non-uniformly. In the best way to time of birth appear generated the fibers going to muscles, providing cocamie. Similarly and nucleus ripen and are formed with the various speed predetermined by functional inquiries. In process embryogenesis from an obverse nerve the intermediate nerve -n.intermedius is separated. It(he) contains flavouring fibers which in structure of a drum-type string bear(carry) flavouring sensitivity to language and ceKpeTopHbie - to submaxillary and hypoglossal salivary glands. N.petrosus major, having separated from n.intermedius, goes to ganglion pterygopalatinum, then in structure of II branch V of pair - to plaintive iron and glands of the nasal cavities and the sky. So: ganglion pterigopalatinum receives parasympathetic fibers from n. petrosus major, sensitive of n.sphenopalatinus (II in. V pairs), sympathetic, n.petrosus profundus from periarterial textures of an internal carotid.

N.petrosus major et n.petrosus profundus are united under the name n.canalis pterygoids which passes in the same channel.

VIII
pair, acoustical, n.vestibulocochlearis.

Phylogenesis: on the origin is one of branches n.facialis which gradually becomes independent.

The vestibular part of a nerve is the static device. At the bottom of internal acoustical pass it is located nervous gangl. - ganglion vestibulare, which central fibers go to lay-

 ing in rhomboid fossa to vestibular nerves (top, bottom, JiaTepantHOMy and medial), and peripheral - in a threshold and channels. These nervous fibers terminate in special formations(educations) - specks (macula) and rpe6eniKax (cristae ampullares), specific devices which function defines(determines) a statics of a body. Nervous ganglion an acoustical part of a nerve is ganglion spirale. Peripheral shoots ganglion reach(achieve) spiral body, and central form n.cochlearis, BOJioKHa which (them about(near) 30000) are switched in it(him) dorsal and ventral the nucleus located in jiaTepajibHOM to a corner rhomboid fossa.

Fibers of the central acoustical bunch(beam) form a trapezoid body (bridge) and in structure JiaTepajitHofi loops reach(achieve) bottom tubercles qeTBepoxojiMHg and a medial cranked body (the subcrustal centers of hearing). Then, pass through a back leg of an internal capsule and follow in the top temporal crinkle where the nucleus of an acoustic analyzer settles down. IX pair, n.glossopharyngeus.

Phylogenesis: more all dorsal cranial nerves have kept typical properties nn.spinales. It(he) is nerve I of a branchiate arch; from group n.trigeminus it is separated by a labyrinth. At fishes and amphibians the nerve leaves a cavity of a skull through a special aperture, at the majority spondylous together with a wandering nerve. At amphibians both nerves have the general(common) unit; at mammal refers to as ganglion petrosum and inerveid muscles drinks, aural to iron and flavouring pappilies language.

glossopharyngeal nerve - mixed: has nucleus sensitive, impellent and parasympath-otrophic (in rhomboidal fossa).

The nerve leaves(abandons) a cavity of a skull through bulbar an aperture in which top part forms ganglion superius, and in bottom - ganglion inferius. From units the sensitive fibres connected to language, HaflropTaHHHKOM, a pharunx, pharynx, acoustical pipes, a drum-type cavity begin. Impellent fibres begin from nucleus ambigus and drinks reach(achieve) muscles, one of units of a trigeminal nerve is connected to

IX
pair - ganglion oticum, settling down under foramen ovale. The unit receives sen
sitive fibres from III branch V of pair, parasimpatetic (n.petrosus minor - continuation
n.tympanicus) and sympathetic on a course a.meningea media.

X
the pair, wandering, n.vagus - it is very interesting from the rather - anatomic point
of view: it(he) represents a complex of the whole series of nerves, originally inde
pendent from which everyone branches in the field of the certain branchiate crack.
Further these separate nerves incorporate in one general(common) trunk a nerve - col
lector, direct his(its) communication(connection) with a spinal cord is lost. N. vagus
serves all branchiate arches, behind exception I (IX item). At fishes and amphibians
numerous root a nerve are grouped in 2 CTBOJiHKa: dorsal and BeHTpajitHMH. Dorsal
branch - sensitive, inerveid bodies of a lateral line of a body; ventral, differently the
seaaadii-intestinal trunk, mixed, supplies branchiate bags and inner bodies. At the
maximum(supreme) fishes the branchiate device is shortened, rami bronchiales are

•3,
 shortened and form truncus bronchio-intestinalis, which inerveid a gullet, a stomach, the beginning of a thin gut, a swimming bubble and heart.

At mammal vagus the gullet, a stomach, a liver, heart is submitted only ventral a trunk truncus bronchio-intestinalis, ventral a trunk inerveid a throat, a trachea, to a drink. At reptiles cranially located ventral the branch (ramus pharyngeus) turns to the top guttural nerve, the most back - in n.laryngeus inferior. The original course of a ieaeia-guttural nerve speaks that heart and vessels beginning from him(it) considerably move backwards: the beginning of a nerve thereof is delayed in KaynajitHOM a direction and it(he) goes an arch, coming back forward (from here the second name n.recurrens vagi). The fact of distribution n.vagus on the bodies located so it is far from a brain it be clear from the point of view genesys: earlier these bodies laid near a head, and then gradually moving, have borrowed(occupied) that position in what they are at the maximum(supreme) vertebral.

Wandering nerve - mixed: nucleus - sensitive, impellent, vegetative (parasymphatic) are incorporated in the bottom triangle rhomboid fossa.

The nerve leaves a brain through sulcus lateralis posterior 10-18 root from a skull through foramen jugulare in which top part forms ganglion superius, in bottom ganglion inferius. In structure of a nerve is present 5 various types of fibres.

1. General(common) somatic - from top ganglion to a leather(skin) of an auricle.

2. General(common) visceral afferent fibres from bottom ganglion to a drink, a throat, to a trachea, a gullet, bodies of chest and belly cavities.

3. Special visceral afferent fibres from bottom ganglion to language and epiglottis

4. Special visceral efferent fibres from nucleus ambigus to muscles drinks and throats.

5. General(common) visceral efferent fibres from dorsal a spinal nucleus. Topography: below bulbar apertures n.vagus lays backwards from n.glossopharyngeus, forward from n.accessorius, then passes between v.jugularis interna and a.carotis interna (is lower a.carotis communis): will penetrate into a chest cavity through the top aperture. Thus the right nerve lies down in front a.subclavia dextra, is lowered the a windpipe, crosses behind the right bronchial tube and having divided(shared) on branches, forms a texture on a back surface of a gullet. The left wandering nerve passes between a.carotis communis et subclavia to a forward surface of an arch of an aorta, crosses the left bronchial tube behind and proceeds as plexus oesophageus anterior.

To wandering nerve belong numerous peripheral ganglion . By experimental - morphological researches (Dongo-Saburov B.A.) it is established, that in a trunk n.vagus besides nervous fibres, the nervous cells(cages) representing in the majority vegetative, parasimpatetic neurons contain. Thus, the wandering nerve should be consid-ered(examined) as system of various elements on the nature (nervous fibres and nervous cells(cages)).

Branches of a head department n.vagus: ramus meningeus, ramus auricularis; cervical rr.pharyngei, n.laryngeus superior, rr.cardiaci superiores, n.recurrens; a chest department: rr.bronchiales, rr.oesophagei, rr.pericardiaci; a belly department: a forward chord, a back chord, rami renales, rami lienales etc.

XI pair, additional, n.accessorius-only impellent on the origin. Distinguish spinal and bulbar departments. The first begins from nucleus of forward horns of the top cervical segments of a spinal cord (from N4 up to an oblong brain). These fibres follow upwards and reach(achieve) muscles of a napebulbar the department of a nerve begins from forward and back nucleus in the bottom departments of an oblong brain. Fibres of this department are united with fibres of a spinal part: the general(common) trunk of a nerve leaves through apeMHoe an aperture and shares on 2 branches.

His(its) unique somatic nucleus settles down in Kay,a,aji&HOH parts of an oblong brain. The nerve leaves 10-15 roots through the same channel and goes to muscles of language. The branch departing from the basic trunk, radix superior is united with ramus inferior from C1-C4 (the cervical texture) and forms ansa nn.hypoglossi; she(it) inerveid muscles of the neck, laying below hypoglossal bone.

4
The final stage. The summary:

In the conclusion, it is necessary to note, that peripheral nervous system conditionally selected part of nervous system. CNS, through peripheral nervous system, namely through spinal and cranial nerves, carries out regulation of functions of all systems, bodies and fabrics. In lecture we have considered questions (JDHjio-and oh-xoreHe3a cranial nerves; gave the functional characteristic of 12 pairs h.m.h; accented attention to division h.m.h. On sensitive (I, II, VIII pairs), mixed (V, IX, X pairs), impellent (III, IV, VI, VII, XI, Oil pairs). Localization of their nucleus, places of an output(exit) from a brain and skulls and areas innervation. Knowledge of this unit peripheral n.s., will enable to be guided in variety of the symptoms arising at hitting of the central and peripheral departments of cranial nerves in clinic

5
Materials of activization of students at a statement of lecture.
The lecturer during lecture offers students:

a) To reply given by him(it):

1 Name impellent h-m nerves; sensitive; mixed

2 Where is crustal the end of the visual analyzer? Olfactory?

3 What muscles of an eyeball inerveid oculomotor a nerve?

4 Name nucleus V of pair in -^.-m. of nerves.

5 Name final branches I, II, III branches V of pair and through what apertures they leave on the person.

6 Name branches of an intermediate nerve

7 Where is crustal the end of the visual analyzer? Acoustical?

8 In what -^-.-m. nerves pass parasimpatetic fibres?

b) To decide some situational problems(tasks) with the purpose of revealing a feedback.

Examples.
1. At the patient the isolated paralysis m.recti lateralis is observed, that has caused a converging squint, impossibility of turn of an eyeball outer. What cranial nerve is struck?

2. What muscles of an eyeball are amazed at a full paralysis n.oculomotorius?

3. At what defeat of a nerve the following picture is observed: at ill sharp assimetry persons, nosolabial and frontal crystes on the party(side) of defeat are smoothed, the eye crack is wider, the corner of a mouth is lowered(omitted)?

6   Equipment of lecture.
· Premises(rooms): big and small anatomic audiences

· diascope, codoscope

· Slides: 1) the basis of a brain with leaving h-m
Nerves
2) sagittalis cut nasal cavities

3) oculomotor a nerve, block, allocating(removing), Trigeminal (I, II, III branches), acoustical, glossopharyngeal, Wandering, additional, hypoglossal.

•
Tables:     1) Circuits of 12 pairs cranial nerves

2) Tables of conducting ways (olfactory, Visual, acoustical)

3   Vegetative textures chest and belly Cavities

· Skeleton

· Damp preparations of a brain, sagittalis cut heads. 7. Materials for self-preparation of students

a) On a theme of the read lecture: Theses of lecture

The literature (it is specified in the end) a corpse in an educational hall Museum preparations h-m nerves (I and II yn. Halls) Independent preparation h-m nerves during employment(occupations). 6) On a theme of the following lecture: Vegetative nervous system: Theses of lecture with the instruction(indication) of the literature Demonstration preparations in I and II educational hall Neurovascular corpse.

To pay attention to the following questions: differences of vegetative nervous system from somatic, differences of sympathetic system from parasymphatic, the basic vegetative textures (intimate, belly, pelvic), their formation and areas innervation.

8   The literature used by the lecturer for preparation of lecture

For the lecturer:

a) Obligatory:

Ivanov G.F.
Bases of norms. Human anatomy, 1979, volume 2

Additional weight MI.

Lisenkov N.K.

Bushkovich V.I.     Human anatomy, 1985 and 1997

Sapin M.R.
Human anatomy, 1986 volume 2

6) Additional:

Tonkov V.N.
the Textbook of human anatomy, 1953, volume 2

Zhdanov D.A.
Lectures on functional human anatomy, 1979, with 234-262

Rahimov J.A.

Epingen L.E.
Sketches on functional anatomy, 1987, with 248-256

Romodanov A.P.    the Atlas topical diagnostics of diseases of nervous system, to-

1979

Triumphes A.V.      Topical diagnostics of diseases of nervous system, E.-1974, with 102-136

The literature for self-preparation of students:

a) Obligatory:

Additional weight M.G.

Lisenkov N.K.

Bushkovich V.I.
Human anatomy, 1997 and 2000

Sapin M.R.
Human anatomy, 1986 volume 2, with 385-398

Sinelnikov R.D.
the Atlas of human anatomy, volume 3, 1996

6) Additional:

Ivanov G.F. Bases of normal human anatomy, 1949, 6.2

Triumphes A.B. Topical diagnostics of diseases of nervous system, E.-1974, with 102-136
