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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 and  Localization of receptors of olfactory analyzer.
4. Structure and Localization of receptors of taste analyzer.
The student should be 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 and describe structure of olfactory analyzer.
4. To show and describe structure 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

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.

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.
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.
The program of independent work
	Educational tasks
	Specification of tasks

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




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:
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1. Gray's Anatomy for Students / Richard L. Drake Ph.D, A. Wayne Vogl, Adam W.M. Mitchell, - 2016, 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

5. 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 .

Questions of final control:

Where are positioned caliculi gustatorii? 

Which cranial nerves innervate caliculi gustatorii? 

Where is located cortical centre of taste sensory analisator? 

Describe taste analisator pathway.

How many neurones does taste pathway have? 

Where are located olfactory regions, first and second neurones of the olfactory tract? 

Where do olfactory nerves enter the cranial cavity? 

What does belong to peripheral part of olfactory brain? 

Where are located second neurones of the olfactory tract

 Where is positioned cortical centre of olfactory brain? 

Which tracts connect peripheral and central parts of olfactory brain?

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: CONDACTING TRACTS OF OLPHACTORY AND TASTE  ANALYZER. SKIN. MAMMARY GLAND
