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1.Relevance of the topic. Knowledge of the physiology of the visual analyzer and ability to conduct its research by simple clinical methods allow doctors to differentiate physiological and pathological phenomena associated with the functioning of the visual system.
2. Direct aims of the class:
2.1. General objectives: learn the modern definition of :
 -Structural and functional organisation of the visual sensory system.

- The receptor system of the visual analyzer.

-The structure and function of the separate layers of the retina. Blind spot.
-Refraction and accommodation. The conducting and cortical departments of the visual sensory system.

-The formation of the visual image.

-The modern presentation of color perception.

2.2  Educational objectives are related to:
- Formation of professionally significant personality structure;

- Modern professional thinking;

-Assimilation of the leading role of the native scientific and clinical schools in the development of practical class;

-Assimilaton of the skills of medical ethics and deontology

 2.3 Specific objectives: 

To know: 
- the mechanisms of perception and analysis of parameters of stimulation of the visual analyzer.

- physiological basis of clinical research means of the functional state of the visual analyzer.
2.4.  On the basis of  theoretical knowledge of the subject to master the methods (To be able to):

- Develop the skills of determination of visual acuity using tables Sivtsev - Golovin ,to be able to analyze the data

- Develop the skills of determination of the field of view using Forster�s perimeter
- Develop the skills ofdetermination of  binocular vision
3..Interdisciplinary integration.
	Disciplines
	To know
	To be able to

	1.Previous disciplines:

Anatomy
Histology
  Biochemistry
	Anatomical structures that form the human visual system.

Histological structures that form the human visual system.

The main concepts about the cellular metabolicm in the retina of the eye.
	Name anatomic structures that form the human visual system.
Show under the microscope the histological structures that form the human visual system.
Describe  the photochemical phenoomena in the retina of the eye.

	2. The following disciplines:

Ophthalmology
Pharmacology

	Innervation of the eye.
The mechanicm of working of different pharmaceuticals.
	Diagnose eye diseases.
Carry out pharmacological diagnostic tests.

	3.Intradisciplinary integration:.

Physiology of the ANS
	The main principles of the innervation of the eye.
	Explain the mechanicms of the innervation of the eye at the activayion of the sympathetic and parasympathetic departments of the ANS.


4.Structural and logical scheme of the subject of the topic:
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5. Materials for the methodical support of the class.

5.1. Materials for the control of the preparatory stage of knowledge:
Questions for the preparation to the class:
1. Draw the course of rays and the image on the retina of the reduced eye.

2. Draw a scheme of refraction for myopia and hypermetropia.
3. Describe the photochemical phenomena in the retina.

4. Draw an electroretinogram. Point the components, their origin.
5. Describe the theories of color perception.
6. The main forms of violations of color perception.
: 
5.2  All needed information for the formation of knowledge and skills you can find in the books: 
The main literature: 
1. Moroz V.M. / Physiology : [textbook] / V.M. Moroz, O.A. Shandra. – 2016. – P. 8–12. 
2. Guyton A. Textbook of Medical Physiology / John E. Hall.,  A. Guyton – [12th International ed.]. – Philadelphia : Saunders Elsevier, 2011. – 1091 p. 
3. Human Movement, Structure and Function  / Nigel Palastanga, Roger Soames. – 6th ed., 2012. – P.32–38.
4. Blakemore SJ, Wolpert D, Frith C. 2000. Why can't you tickle yourself? Neuroreport 11: R11-6
5. Bushdid C, Magnasco MO, Vosshall LB, Keller A. 2014. Humans Can Discriminate More than trillion Olfactory Stimuli. Science (New York, N.Y 343: 1370-72
6. Goodwin AW, Macefield VG, Bisley JW. 1997. Encoding of object curvature by tactile afferents from human fingers. Journal of neurophysiology 78: 2881-8
7. Haddad R, Lanjuin A, Madisen L, Zeng HK, Murthy VN, Uchida N. 2013. Olfactory cortical neurons read out a relative time code in the olfactory bulb. Nature neuroscience 16: 949-U227
8. Kaas JH. 1983. What, if anything, is SI? Organization of first somatosensory area of cortex. Physiological Reviews 63: 206-31
9.  Moroz V.M. / Physiology : [textbook] / V.M. Moroz, O.A. Shandra. – 2016. – P. 8–12. 
10. Guyton A. Textbook of Medical Physiology / John E. Hall.,  A. Guyton – [12th International ed.]. – Philadelphia : Saunders Elsevier, 2011. – 1091 p.  
5.3 Approximate map for the organization of the independent work with educational literature:

:
	№
	The main tasks
	Designation 
	Answers 

	1. 
	The conception of the visual sensory system.
	The meaning of the visual system in perception of the world.
	

	2. 
	Structural and functional organisation of the visual system.
	To draw a scheme of the structure of the sensory system.
	

	3. 
	To draw an electroretinogram.
	To point the components, their origin.
	

	4. 
	Refraction and accommodation.
	To draw a scheme of the refraction for myopia and hypermetropia.
	

	5. 
	The modern presentation about color perception.
	To describe the theories of the color perception.
	


6. Materilas for self control of the quality of the preparation: 
Exercises for self control with the answers:
Situational exercise 1.. 1. During determining of the nearest point of the clear sight two persons have revealed the indexes :12 and 30 cm. Who is older? Can you name their age approximately?
Answer 1: The nearest point of the clear sight moves away from the eye with age. So the second person is older  in 40 years.The first person is about 25.
Situational exercise 2. Name the main symptom of the injury of the 17 area by Brodmann in the cerebral cortex.

 Answer 2: Blindness. In the 17 area of the cerebral cortex is located the cortical nucleus of the visual analyzer (on the side of the calcarine fissure of the occipital lobe of the cerebrum)
 Situational exercise 3. A person has an injury of the left visual nerve. Draw a picture of the changes in the visual areas.
 Answer  3:  If the left visual nerve is injured, there will be a full loss of sight of the left eye. 

7. Materials for the classroom independent work:
List of educational practical tasks which must be executed during practical classes:
- determination of the visual acuity by Sivtsev-Golovin tables ;
- determinationof the field of view using Forster�s  perimeter;
- determination of the ability to analyze the color;
- determination of the binocular vision
9. Materials for gaining professional knowledge, skills: 
9.1. Method for determination of the visual acuity by Sivtsev-Golovin tables.
Visual acuity - is the shortest distance between two points that the eye is able to see separately. Under normal conditions of the sight the eye distinguishes two separate points with angle of 1°. Visual acuity of the eye, or vizus (visus), equals to 1.0. The visual acuity is determined with special tables with rows of letters or unclosed rings Sivtsev - Golovin. The size of the signs decrease from above downwards. On the left side of each row of the table is indicated the distance in meters (D), where the normal eye should see all the details of the signs of the line. On the right side of each row is indicated the visual acuity (V), which is calculated by using the formula::

V = d/D, 

where V � visual acuity(visus); d � distance from which a person reads a current line; D � distance from which a person should read a current line under normal conditions of visual acuity. 
For work are needed: a table for determination of the visual acuity, cloudy flap, pointer. 
The object of the research � a person.

Work process: A person is standing or sitting on the distance of 5 meters from the table. One eye is closed with a special flap. Starting from the first line a pointer shows a letter or an unclosed ring, gradually movimg from the big to cmall. The line where a person can name all the signs without mistakes or with some mistakes (no more than 20%) is an index of the visual acuity for the current eye. The procedure is repeated with the second eye. 
The results of the work and their formalisation.  Write down the results of the determination of the visual acuity for each eye. If a person can see the 10-th line well, that he should see from the distance of 5 meters, then the visual acuity of this eye ,calculated by the formula V = d/D, equals  1,0 �  this is the normal visual acuity . and if a person can see only the 5-th line from the distance of 5 meters, that he should see from the distance of 12.5 meters, then the visual acuity equals: 5/12,5 = 0,4 �  this is a decreased visual acuity.
  
 Method of determinationof the field of view using Forster�s  perimeter 
For work are needed: Forster�s perimeter, stick that ends with  white and color labels, ruler, compass, standard forms depicting the normal field of view for white color.
The object of the research�a person. 

Forster�s perimeter consists of a metal arch, divided into degrees. The arch that is attached to the stand can rotate around its axis and be in different planes. In front of the middle of the arch is located  the chin. On the inner side of the arch is  sliding white or colored label. On the axis of the arch is fixed a white circle.
Work process. A person sits back to the light , perimeter should be evenly illuminated.The chin is placed on the special stage so that the eye is at the level of the lower edge of the stage. The second eye should be closed. The arch of the perimeter is set on the horizontal position. A person fixes his sight right on the white circle in the centre of the arch. The experimentator slowly moves  the stick with the white label from the periphery to the center, and a person informs the experimentator about the moment when he starts to see the white label in his field of the view.The current position is marked on the standart form. Then a field of view is determined on the other side of the arch and it is also marked on the standart form These points image the external and the internal borders of the field of view. For the determination of the upper and the lower borders of the field of view the arch of the perimeter is moved in vertical position. The same actions repeat,every time moving the arch of the perimeter to 15°. The white label is changed into the colored and repeat the same actions for determination of the field of view for different colors. A person should differ the colors of the labels. The field of view is not the same in different meridians. Below and outside it is more, than above and inside. The biggest field of view is for white; for blue and yellow it is bigger than for green and red.

The results of the work and their formalisation. Put on the standart forms for the right and the left eye the founded points and connect them with the lines. Compare them with the standart forms for each eye. Explain why the field of view for the white color is bigger than for colored.
Method of observation and measurement of the blind spot of the retina (Mariott�s test)
A blind spot is a projection of the location of the disk of the visual nerve. In this place retina with  rods and cones is abcent ,that is why the image that falls in this part of the fundus of the oculus isn�t perceived. A defect in the field of view on the place of the blind spot isn�t felt due to the binocular vision. The blind spot can be revealed due to the monocular vision. The changes in size and shape can be noticed in cases of some diseases of the eye(glaucoma,scotoma).

 For the work are needed :a special black card with the image of the white spot on the right side and with the white cross on the left side.

 The objet of the research � a person.

Work process. A person holds a card in his extended right hand. The left hand closes the left eye and the card is slowly moved to the opened right eye.The sight fixes on the cross on the left side. On the distance about 20-25 cm from the eye the image of the right circle disappears by fading on the black backgroung,due to that the image fell in the blind spot. The same actions are repeated for the closed right eye. 
The results of the work and their formalisation :Measure the distance from the eye to the card in the momet of disappearing ot the second image separately for each eye and compare the results . 

Method  of determining the ability to analyze the color.


According to the three-component theory, perception of color is provided by three types of cones with different light sensitivity. Some are sensitive to red, the second - to green, and others - to blue. Normal color vision is required for many professions (land transport drivers, pilots, designers). Some people (mostly men - 8%) suffer from violations of color. This is due to the absence of certain genes in the sexual (unpaired in men) X chromosome.

There are three types of partial color blindness:

- Blindness to red - protanopia;

- Blindness to green - deuteranopia;

- Blindness to blue and purple colors - trytanopiya
The ability to analyze the color is determined by Rabkin polychromatic tables. In the tables are drawn the spots of different colors and sizes, they combine and form figures or shapes (circle, triangle). Against the background of the same color spots there are patches of different color, depicting a figure(number) or any figure, well marked in people with normal color vision. If the ability to distinguish colors is injured the person is unable to distinguish the color spots depicting the figure from the color patches that make up the background, and do not see numbers or figures.
For work are needed: polychromatic tables, individual card for data logging of the perception of color.
The object of the research � a person.

Work process. For research is needed the good illuminated tables. It is recommended to use fluorescent light. A person sits back to the window and keeps his head straight. Tables are placed in a strictly vertical plane at eye level at a distance of 0.5-1 m from him. During the demonstration it is recommended to put the tables on the table or or keep them in an inclined plane, as this may affect the accuracy of the methodology and conclusions of the study.
.
If a person gives vague answers while demonstrating some tables, it is proposed to lead around figures or shapes with brush, so that the motor component facilitates the perception of images or it is  shown the same table several times. Exposure time tables for the study of color vision - about 5 seconds. However, this time can be increased, especially for tables XVIII and XXI. The duration of the process showing the entire series of tables - 10-15 minutes. Answers are entered into a special test card, a sample of which is attached to the tables. If a person reads the table correctly it is placed (+) ,when reads hesitantly, it is put a question mark (?), if he  read wrong or did not read, it is placed (-).

The results and their formalisation:  

Write down the answers of the person into the card and on the base of the results make a conclusion about normal or injured ability of the person to differ the colors. If it is injured mark the pathological category.
Method of determination of the binocular vision
Binocular vision - a vision by two eyes. It provides a sense of spatial depth. A person with normal vision during the examination of an object hasn�t got a feeling of the two objects. This is due to the fact that the image of the object falls into symmetrical (identical) points of the retina, which combine the excitation of the primary visual cortex into a single image. If the image of the object falls on the non-identical (dispaired) points of the retina of both eyes, the image will be bifurcated. Double vision can be obtained by pressing the laterally part of one eye, with a shift of the appropriate points of the retina. There are different tests that detect violations of binocular vision.

Method of the test «Two pencils»
For  work are  needed two pencils.

The object of the research � a person.

Work process One pencil lays on the table. A person is asked not to close his eye and drop another pencil perpendicular in relation to lying on the table so that the second pencil should touch the middle of the first pencil that is on the table. A person with normal binocular vision will touch the first pencil at the first attempt and a person with injured - can not do it even after several attempts. Then a person is asked to drop the second pencil and touch its the tip the first pencil in the condition of the first closed alternately left and right eye. A person with monocular vision can not touch the first pencil by a second one.

The results and their formalisation. Find out how exactly a person touched the first pencil by the second one when the eyes were opened,and at which attempt. Explain why it is harder to carry out this test when one eye is closed.
10.Materials for self control of gaining knowledge, skills, abilities are provided by this work:

10.1. Tests: 

1 A patient consulted a doctor about loss of taste at the root of tongue. The doctor established that this was due to a nerve damage. What nerve was damaged?

A.Supralaryngeal

B.Trigeminal

C.Vagus

D.Facial

E.Glossopharyngeal

2.Cerebral hemorrhage caused serious disturbance of taste sensibility. What brain structure is most likely to be damged?

A.Hippocampus

B.Substantia nigra

C.Amygdaloid body

D.Postcentral gyrus

E.Hypothalamus

3.In course of an experiment thalamocortical tracts of an experimental animal were cut through. The animal didn�t lose the following sensations:

A.Exteroceptive

B.Auditory

C.Olfactory

D.Visual

E.Nociceptive

4.A patient has been prescribed the salt-free diet. What changes to the salt taste sensitivity threshold should be expected?

A.No changes

B.Increase

C.Increase followed by a decrease

D.Decrease

E.Little change

5.A patient has an acute painfullness of face skin. What nerve is damaged?

A.Trigeminal

B.Vagus

C.Facial

D.Glossopharyngeal

E.Oculomotor

6. Four months ago a 43 year old patient had a traumatic amputation of his lower extremity. Now he complains of sensing the amputated extremity and having constantly grave, sometimes unbearable pain in it. What type of pain does he have?

A.Thalamic

B.Reflex

C.Causalgia

D.Neuralgia

E.Phantom

7. A patient has a haemorrhage into the posterior central gyrus. What type of sensitivity on the opposite side will be disturbed?

A.Skin and proprioceptive

B.Auditory

C.Auditory and visual

D.Olfactory

E.Visual

8. A man has normal sensitivity of his finger skin, however he doesn't sense his wedding ring around the finger. What process induced by wearing of the ring has caused this phenomenon?

A.Development of the fibrous tissue

B.Impaired circulation

C.Abnormality of the receptor structure

D.Receptor adaptation

E.Abnormality of the epidermis structure

9. During a neuro-surgical operation the occipital areas of cerebral cortex are stimulated. What sensations will the patient have?

A.Gustatory

B.Visual

C.Auditory

D.Tactile

E.Olfactory

10. While shifting the gaze to the closely situated object the refracting power of eyes optical mediums will increase by 10 diopters. It results from changing of such eye structure:

A.Lens

B.Vitreous body

C.Muscle that dilatates pupil

D.Liquid of the anterior chamber of eye

E.Cornea

Answer    1.Е, 2.D, 3.С, 4.D, 5.A, 6.E, 7.A, 8.D, 9.В, 10.A.

11. The theme of the next class: « Study of the auditory and vestibular sensory system». 
11.1 Task for UDRS and NDRSA for the theme of the next class:  «To write an essay about the base of the research of the central mechanisms of the acoustic information analyse.»

Methodical development made 
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