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Methodical Instruction for Lesson  
Theme. CONDACTING TRACTS OF OLPHACTORY AND TASTE ANALYZERS.
SKIN. MAMMARY GLAND
Professional orientation for student: It is necessary to know that the interaction of an organism with its external environment is carried out by sense organs. In the skin and mucous membranes of the nasal and oral cavities, a complex of receptors is present for the perception of various irritations of the natural surroundings (touch, pressure, temperature, taste, smell etc.). Energy of external (or internal) irritant in receptors is transformed to nervous impulses which act in the CNS and provide the corresponding feelings. Disorders in one area of analyzer (receptor, conducting tracts and central parts), results in distortion or complete loss of perception. This can in turn lead to serious psychological and emotional disorders. Therefore knowledge of structural features of skin sense, olfactory and taste analyzers is essential for doctors of different specialties to ensure correct diagnosis and treatment of different types of sense disorders.
Aim:  To be able to find, name and show on specimens  the structures of taste and olfactory analyzers. To topographically ascertain the localization of pathological processes when different types of senses are violated. To know the cortical centers of these analyzers.
The student should know:
1. Latin terminology of this theme.
2. Onto- and phylogenesis of sense organs.
3. Structure of skin and its derivates.
4. Development, structure, topography and function of mammary glands.
5. Conducting tracts of tactile sense and sense of stereognosis.
6. Conducting tracts of pain and temperature senses.
7. Localization of receptors and conducting tract of olfactory analyzer.
8. Localization of receptors and conducting tract of taste analyzer.

The student should able:
1. To show and name the olfactory area of the nose.
2. To show localization and specify function of lingual papillae.
3. To show the localization of neurons of all tracts concerned with skin sense.
4. To indicate the cortical ends of all of types of skin sense on specimens  of the brain.
5. To show on specimens  the lobules of mammary gland, lactiferous ducts.
6. To show and describe the receptor, conducting tracts and cortical areas of olfactory analyzer.
7. To show and describe the receptor, conducting tracts and cortical areas of taste analyzer.
Questions of initial level:
1. Onto- and phylogenesis of the nervous system.
2. Characteristic and classification of the nervous system.
3. Elements of the nervous system. Classification of neurons.
4. Structure, topography and function of central and peripheral departments of the nervous system.
5. Structure of spinal cord, intervertebral spinal ganglia.
6. Characteristics of nuclei of dorsal horns of the spinal cord.
7. Structure of medulla oblongata.
8. Subcortical centers of sense in thalamus.

RENEWAL OF MAIN KNOWLEDGE ON PREVIOUSLY STUDIED THEMES AND DISCIPLINES
	Discipline
	Student must know
	Student must be able

	Anatomy of the digestive system.
	1. Structure of the tongue; relief of its mucous tunic.
	1. To explain localization and functions of different lingual papillae.

	Anatomy of the respiratory system.
	1. Structure of the nasal cavity; nasal meatuses.
	1. To find on a skull and wet specimens, the peripheral part of the organ of smell (superior nasal meatus).

	Anatomy of the central nervous system.
	1. Anatomical structure of the spinal cord.


	1. To explain the structure of the spinal cord and spinal ganglia.

	
	2. Anatomical structure of the brain.
	1. To characterize nuclei of posterior horn of spinal cord; medulla oblongata.

2. To explain subcortical sensory centers in thalamus.

3. To explain cortical centers of all types of skin sense; their localization and characteristic.

4. To explain cortical centers of taste and smell, their localization and characteristic.

	Histology.
	1. An ontogenesis of sense organs.
	1. To say the main stages of ontogenesis of sense organs.

	Biology.
	1. Phylogenesis of sense organs.
	1. To say the main stages of phylogenesis of sense organs.


Practical equipment: charts, models, sagittal section of head, and a tongue.
 Content of topic
ORGANS OF SMELL AND TASTE
TASTE ORGAN In man gustatory buds (2000 in number) are situated in mucous membrane of the tongue, palatine, pharynx, epiglottis. Most of gustatory buds localised in vallatae, foliatae and fungiform papillae of the tongue. In front 2/3 part of tongue tasting impulses are perceived by fibres of chorda tympani (intermediate nerve), in back 1/3 portion of tongue – by glossopharyngeal nerve, in lingual root and epiglottis – by fibres of vagus nerve.

The central process of first neurons, that are situated in mouth cavity, pass in composition of VII, IX, X cranial nerves to tasting sensory nucleus that positioned in medulla oblongata - nucleus tractus solitarius. Axons of second neurons run to the thalamus, where the third neuron is situated. Axons of third 22 neurons terminate in uncus (cortex of cerebrum), where is situated a cortical taste analyzer.

GENERAL COVER Includes a skin and hypodermic stratum. Skin forms general bodies cover, which defends the organism from influence of external environment. It carries out regulation of warmly, metabolism, breathing, excretes the sweat and fat and is as depot of power resources. Skin is sensory organ and built from two layers: 1. epidermis (superficial layer); 2. dermis (deep layer, or proper skin), which consists of fibrous connective tissue, elastic and muscular fibers.

Blood and lymphatic capillaries, and terminal nervous bodies present in superior dermal layer. Lower stratum of dermis passes into hypodermic base where agglomeration of adipose cells is situated.

Skin color depends on pigment (melanin), which positioned in innermost layer of epidermis. Hair and nails derive from epidermis.

Hairs cover the skin (except palms, soles, transitional part of lips, head and preputium of penis, minor pudenda labia). Hair has a shaft and root. Last lies in deepness of skin and terminates by hair bulb, which provides growth of hair.

Root of hair lies hair follicle where sebaceous gland opens and erector pili muscle attaches.

Nail is flattened elastic structures of a horny texture plate lying in connective tissue nail bed where it begins to growth. In nail there distinguish a nail root, nail body and free edge, which stick out form nail bed border, and also cover margin and lateral margin.

Skin Glands. Derivates of skin - sebaceous glands and sweat glands - are learned in histology course carefully.

Mammary gland is modified sweat gland, which lies on fascia of major pectoral muscle on level of the ІІІ-VІ ribs. Body of breasts consists of lobes of mammary gland, which contain 15-20 lobules of mammary gland, dissevered one from one by bands of connective tissue. The smallest lobules consist of a cluster of 23 rounded alveoli, which open into the smallest branches of the lactiferous ducts; these ducts communicate by to form larger ducts, and these end in a single canal, corresponding with one of the chief subdivisions of the gland. They converge toward the areola, beneath which they form dilatations sinus, which serve as reservoirs for the milk, and, at the base of the papillæ. Lobes are disposed relatively to mammary nipple radially, and the mammary ducts open on the top of nipple. Mammary areola positioned round mammary nipple covered areolar tubercles where open areolar glands.

Hypodermic stratum contains nervous and venous plexus, lymphatic vessels and hypodermic adipose tissue, which carry out function of thermal isolation and depot of energetic reserve.

Also a soft connective tissue there is situated.

Methodology of practical class:


Self-dependent work

To get a clear idea from textbooks, that sense organs or analyzers are named devices through which the nervous system gets irritations from the external environment and body organs, and perceives these irritations as feelings.
There are six known analyzers: touching, hearing, vision, taste, sense of smell and gravity, providing the process of perceptible cognition. One of the most difficult sense systems of an organism is the skin (cutis). Average surface area of adult skin is approximately 1.5-1.8 m2. It has receptors of pain, cold, fear, touch, pressure and vibration. In addition, the skin executes a number of significant functions: breathing, thermoregulation, excretion (sweat, fat) together with which harmful matter is removed.
To master that the skin consists of superficial epithelial layer – epidermis (epidermis), and deep layer called the proper skin or derma [corium (dermis)]. Tissues of the skin are connected by subcutaneous tissue in between which fibers of connective tissue- fatty tissue is located. Two layers can be distinguished in the epidermis- a superficial layer, consisting of flat keratinizing cells and a deeper layer of growth (Malpighi), containing the pigment of skin. The derma consists of connective tissue fibers, elastic and nonstriated muscular fibers (musculi erectors pili), located in two layers: papillary and reticular. The papillary layer enters into the epidermis and contains blood, lymphatic capillaries and nervous endings. At the tips of papillae, formative crests, the excretory ducts of sweat glands open.
To get a clear idea that hair (pili) and nails (ungues) are derivates of skin; in hair, a root submerged in skin and a free shaft above the skin can be distinguished. Nails consist of nail plate and nail matrix, from where the nail growth.
In examining the general structure of skin, it is necessary to consider the receptor department of the analyzer of sense (touch, temperature, pain, stereognosis). Receptors of the skin are sensory nervous endings of peripheral processes of pseudounipolar cells of spinal ganglia.
Tactile sense and sense of stereognosis are conducted by the spinobulbotalamocortical (gangliobulbotalamocortical) tract of Goll and Burdach. These pathways are voluntary, have 3 neurons and are fully crossed.
1st neuron – in spinal ganglia;
2nd neuron – in nuclei of Goll and Burdach (gracilis and cuneatus) in medulla oblongata;
3rd neuron – in the lateral nucleus of the thalamus.
The cortical end of analyzer is located in the postcentral gyrus (tactile sense) and in the superior parietal lobule (sense of stereognosis).
Pain, temperature and tactile sensations are conducted by tractus spinothalamicus. This pathway is voluntary, has 3 neurons and is fully crossed.
1st neuron – in spinal ganglia;
2nd neuron – in the proper nuclei of the spinal cord;
3rd neuron – in the lateral nuclei of the thalamus.
Cortical end of analyzer – in the postcentral gyrus.
There three types of glands are found in skin – sebaceous, sweat and mammary.

To study structure and topography of the mammary gland on a corpse.


Mammary glands [mammae (mastes)] are derivatives of sweat glands. Disposed on fascia of great pectoral muscle from the 3rd to 7th ribs and extending medially to the sternal margin. Approximately on the mid-point of the gland a nipple (papilla mammae) is situated which is surrounded by an areola (areola mammae).
Note that the body of the mammary gland is enclosed in a capsule formed by superficial fascia, and consists of 15-20 lobules, separated by layers of loose connective tissue. Lobules, having complex  alveolar-tubular structure are radially disposed to the nipple. Each lobule has the excretory lactiferous duct (ductus lactiferus) with diameter about 2-3 mm. Lactiferous ducts meet at the nipple and near its base broaden as an ampule, forming lactiferous sinuses which narrow again externally, while some fuse together and open on the apex of each nipple via 10-15 point openings (pori lactiferi).
Each mammary gland is supplied by a lateral thoracic artery, anterior and posterior intercostal arteries. The venous drainage is carried out by veins, accompanying same name arteries. Lymphatic drainage is from each gland to: axillary, subclavian, supraclavicular, parasternal and mediastinal lymphatic nodes of the same side and also in the lymphatic nodes of the upper floor of the abdominal cavity and anterior abdominal wall. Also pay attention that cross lymphatic drainage is possible – to the nodes of opposite side.
The sensory innervation of the gland is mainly provided by intercostal nerves. The skin of the gland is supplied by a supraclavicular nerve from cervical plexus. Vegetative innervation is carried out by sympathetic fibers accompanying the vessels.


Know that olfactory cells (first neurons of olfactory tract) are bipolar sensory neurons and are located in the olfactory area (regio olfactoria) of the nasal cavity (superior nasal meatus). The dendrite of every bipolar cell ends in mucous membrane as an olfactory bubble which has olfactory cilia. Axons of each sensory cell go through the proper plate of mucous membrane and unite with other axons, forming olfactory filaments (fila olfactoria) which pass through the numerous openings of the cribriform plate of ethmoid bone to anterior cranial fossa and on to the olfactory bulbs (bulbi olfactoria), where the second neurons of olfactory tract are found.
The axons of cells of olfactory bulbs make up the olfactory tract (tractus olfactorius) and go to the olfactory triangle, anterior perforating substance and transparent septum, where the third neurons of the tract are; then to the central departments of the rhinencephalon. The cortical end of olfactory analyzer is in the uncus of parahippocampal gyrus.
To study the organ of taste (organum gustus), which provides recognition of types of food.

To know that the peripheral part of the organ of taste are taste buds (papillae) (caliculus gustatorius). They consist of modified epithelial cells located in the mucous membrane of the tongue and oral cavity. Taste buds are numerous in the vallate papillae of tongue and a few are located in the foliate and fungiform papillae. Also present on the soft palate, palatoglossal arches, on the surface of epiglottis and walls of oropharynx.
To consider the tongue as the receptor of taste analyzer. 

To master the localization of papillae as a taste receptors. To distinguish four groups of taste: sweet, bitter, sour and salt. Sweet and salty tastes are presented at the tongue tip; sour and bitter on the bilateral margins and on the root of tongue.
To get a clear idea that taste buds are supplied by the peripheral processes of pseudounipolar nervous cells (first neuron of taste analyzer) localized in the nodes of afferent nerves. Supply to the tongue: chorda tympani of facial nerve (anterior 2/3 of tongue), glossopharyngeal nerve (posterior third, palate and palatal arches) and vagus (epiglottis). The second neuron of taste conductor analyzer is located in the nucleus tractus solitarius of medulla oblongata and pons. Third neuron is in the thalamus. Part of cortical end of taste analyzer is disposed in the uncus of parahyppocampal gyrus and in the cortex of insula. Other part is terminates in the hypothalamus and other structures of the limbic system by means of which the vegetative nervous system and human emotional sphere are connected.
Use textbooks and charts to master EXTEROCEPTIVE CONDUCTING TRACTS - the afferent conducting tracts from superficial receptors (located in a skin and mucous tunics) which end in the cortex of hemispheres.
The first (sensory) neurons of afferent conducting tracts are located outside of a brain and spinal cord in sensory ganglions (spinal ganglions or sensory ganglia of cranial nerves). These neurons are presented by bipolar (pseudounipolar) cells. Their dendrites (peripheral processes) form the spinal or cranial nerves and run from peripheral receptors. Receptors perceive an stimuli from an external or internal environment, transforming its energy in a nervous impulse which is passed to the nerve cell by dendrites, and then to its axon. Axons (central processes) make up the posterior roots of spinal or sensory roots of cranial nerves, enter the brain and divide into bundles depending to the sense provided by them. Axons further reach corresponding nuclei of the spinal cord or brain stem, where they terminate on the bodies of the second neurons. In the region of the pons and midbrain axons of the second neurons arise, composed of so called sensory loops (lemniscus) (medial, spinal and trigeminal) which terminate in the lateral thalamic nuclei where the cell bodies of third neurons are found.
Axons of the third neurons pass through the posterior leg of the internal capsule and are sent to corresponding cortical centers of hemispheres (integration centers).
Thus, all afferent pathways, conducting various sense impulses, are converged in the thalamus which is the place of integration of sensory information.

The program of independent work
	Educational tasks
	Specification of tasks

	1. To name and show on the corpse, parts of skin sensory analyzers.
	1. To name all types of sensory receptors located in the skin.

2. To characterize step by step, conducting tracts of Goll and Burdach and spinothalamic tract (to indicate neurons in the spinal cord and medulla oblongata, their decussation; thalamic nuclei).

3. On natural specimens  of the brain, to point at the cortical ends of these analyzers.

	2. To study carefully the structure of a mammary gland.
	1. To dissect on a corpse lobules of the gland, to separate ducts.

	3. To study structure of the analyzer of a smell.
	1. In a nasal cavity, to find the olfactory region; at the brain base to find the olfactory bulbs, olfactory tract, triangle and anterior perforating substance.

2. On natural specimens  of the brain, to find the cortical center of olfaction – the uncus of hippocampal gyrus.

	4. To study structure of the taste analyzer.
	1. To study the function and localization of lingual papillae.

2. To name the localization of I and II neurons of the tract.

3. On natural specimens  of the brain, to point at the cortical end of the taste analyzer.


To make notes on all aspects of independent work in workbooks; to write the dictionary of anatomic terms; to draw schemes, pictures and annotate them.

References:
 а) basic 

1. Gray's Anatomy for Students / Richard L. Drake Ph.D, A. Wayne Vogl, Adam W.M. Mitchell, - 2010, 2092 p .

2. Clinically Oriented Anatomy / by Keith L. Moore, Anne M. R. Agur, 2013 .

3. Atlas of Human Anatomy / Frank H. Netter,- 5 edition, - 2011 by Saunders, an Imprint of Elsevior Inc .

4. Materials preparation for lectures 6. Materials preparation for practical classes 

b) additional

1. Lecture .

2. Human anatomy & physiology / Elaine N. Marieb, Katja Hoehn., San Francisco : Benjamin Cummings, 2010., 8th edition .
3.   "Human Anatomy", V.G.Koveshnikov, 2011
4  "Atlas of Human Anatomy", Sobotta, 2010
5  "A Color Atlas of Human Anatomy", R.M.H.McMinn, R.T.Hutchings, J.Pegington, 2006
6  "Gray's Anatomy", Henry Gray F.R.S., 2001
Questions of final control:
1. General description of exteroceptive conducting tracts.
2. Structure of skin and its derivatives.
3. Development, structure, topography and function of mammary gland.
4. To describe the conducting tracts (neurons, nuclei) of tactile sense.
5. To describe the conducting tracts of sense of stereognosis.
6. To describe the conducting tracts of pain and temperature sense.
7. Localization and characteristic of neurons and nuclei of olfactory analyzer.
8. Localization and characteristics of neurons and nuclei of taste analyzer.
9. To characterize the cortical centers of olfactory and taste analyzers.

Tests and situational tasks:

1. The diagnosis of chronic rhinitis was put to a patient А., in otorhinolaryngologic department. Derangement of an olfaction is detected. What nervous structures are damaged?

A. Olfactory bulb.

B. Olfactory tract.

C. Cingulate gyrus.

D. Receptors of olfactory nerve.

E. Septum pellucidum.


2. Patient has a tumour of superior nasal meatus. What symptoms we may find?

A. Disorder of taste.

B. Disorder of respiration.

C. Disorder of swallowing.

D. Disorder of salivation.
E. Disorder of olfaction.

3. The patient has disturbance of taste sensation. Thus tactile, pain and the temperature sensitiveness of tongue is saved. What papillae of tongue are not gustatory? 

A. Vallate papilla.

B. Filiform papilla.

C. Fungiform papilla. 

D. Foliate papilla. 

E. All.

4. The 82 years old female patient complains to loss of gustatory sensitivity. The cortical localization of pathological process has established . Where is it exactly?

A. Subcallosal area and a cingular gyrus.

B. Uncus and hippocampus.

C. A frontal gyrus and a subcallosal field.

D. Angular gyrus and hippocampal gyrus.

E. Uncus and the inferior area of precentral gyrus.


5. The olfactory fibers which leave a nasal cavity were broken because of trauma. What bone these fibers pass through?

A. Ethmoid bone.

B. Sphenoid bone

C. Maxilla.

D. Inferior nasal concha.

E. Nasal bone.

NEXT TOPIC: ANATOMY OF EYEBALL
