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Section I. PHYSIOLOGY OF EXCITABLE TISSUES.

Topic. PHYSIOLOGY OF MUSCLE CONTRACTION
dynamometry
Practical work. Determination of the maximum strength of the arm muscles using a hand-held spring dynamometer
Performing the procedure

1. Study the structure of the wrist dynamometer.

2. Explain the purpose of the study, obtain the consent.

3. Take the dynamometer in your right hand with the dial facing inward, the dynamometer arrow facing the palm of your hand; the left hand is lowered down along the body.
4. Move your right hand away from the body until you get a right angle with it and squeeze the dynamometer as much as possible; fix the result.
5. Repeat the test after 2-3 minutes: move your left hand away from the body until you get a right angle with it and squeeze the dynamometer as much as possible; fix the result.
6. Record the best research result in the protocol.
7. Compare the result with the standards. The indicator of strength of the muscles is determined by the formula:
                                   hand muscle strength (kg)
Strength indicator = ——————————— х 100 

                                           body weight (kg)

A satisfactory indicator of hand muscle strength is: for women - 50 units; for men - 55 units.

Research protocol

Table. Indicators of the maximum force of handgrip

	Name of examined person
	Gender
	Right hand


	Left hand


	Asymmetry coefficient

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Conclusion      _______________________________________________________________________________________

_______________________________________________________________________________________                                                                                                       _______________________________________________________________________________________
Practical work. MOTOR UNITS REPLENISHMENT AND FATIGUE OF THE RIGHT AND LEFT HANDS (BIOPAC).
Research is conducted using the program BSL-Analysis 3.7 lesson 2 (L-2).

Objective of the experiment: to determine the maximum compression force for the right and left hands, find out the physiological mechanisms that ensure the replenishment of motor units with an increase in the power of contraction of the skeletal muscle. 
Research Protocol

Student's name: ___________ Date _______________

Patient Information:  
___________Age_______Gender: M / W

Dominant hand: Right / Left

Table 1. Segment 1 data (for each hand)
	Specified strength gains (kg)
	Forearm 1 (Dominant)
	
	Forearm 2
	

	
	Power at its peak

[41], the average force value

(kg)]
	Unprocessed EMG

[1-average value, amplitude (mV)]
	Integrated EMG

[40]- the average value of the amplitude, (mV)]
	Power at its peak

[41], the average force value

(kg)]
	Unprocessed EMG [1-average value, amplitude (mV)]
	Integrated EMG

[40]- the average value of the amplitude, (mV)]

	kg
	
	
	
	
	
	

	kg
	
	
	
	
	
	

	kg
	
	
	
	
	
	

	kg
	
	
	
	
	
	

	kg
	
	
	
	
	
	

	kg
	
	
	
	
	
	

	kg
	
	
	
	
	
	

	kg
	
	
	
	
	
	

	kg
	
	
	
	
	
	


Fatigue

Complete Table 2 using Segment 2 (fatigue) data for each hand.

	Forearm 1 (Dominant)
	Forearm 2

	Maximum compression force
	50% of the maximum compression force
	Fatigue time
	Maximum compression force
	50% of the maximum compression force
	Fatigue time

	[41], value
	calculate
	[40],delta t
	[41], value
	calculate
	[40], delta t

	
	
	
	
	
	


Questions:
1. Do the strength of your right and left hands differ?

_______________________________________________________________________________

2. Is there any difference in the absolute strength displayed by the female and male members of your class?            Yes_______No_______

 How can you explain the difference?____________________________________________________

__________________________________________________________________________

3. Does the number of motor units involved in holding an object in the hand remain unchanged?  

________________________________________________________________________________

4. Are the same motor units involved during the entire process of holding the object?

5. The force exerted by the muscles decreases with fatigue. What physiological processes explain the decrease in strength?

___________________________________________________________________________

___________________________________________________________________________

6. What is the definition of "Motor unit"?

__________________________________________________________________________________

__________________________________________________________________________________

7. What is the definition of "Motor unit recruitment"?

____________________________________________________________________________

_____________________________________________________________________________

8. How do you define "Fatigue"?

_____________________________________________________________________________
Practical work. Characteristics of types of muscle contraction

Draw the curve of a single muscle contraction

	


Draw curves of smooth tetanic contractions.

	rough tetanus
	 smooth tetanus 


QUESTIONS:

1. What is the reason for the increase in the value of a single skeletal muscle contraction with an increase in the strength of the stimulus?

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

           2. What are the conditions for the formation of rough and smooth tetanus?

______________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________________

Doctor’s signature_______________

Section II. PHYSIOLOGY OF THE CENTRAL NERVOUS SYSTEM

Topic: General physiology of the central nervous system

Practical work. DETERMINATION OF MOTOR REACTION TIME ON THE SOUND STIMULUS (Biopac)
The research is carried out using the program BSL -Analysis 3.7  Lesson 11 (L-11) .

Objective of the experiment: to determine the physiological processes occurring in the central nervous system when performing a motor response to stimuli with known (established) intervals and to pseudo-random intervals between stimuli.
Data protocol

Student's name: ___________________ Group: ______   Date 
___

Patient Information:  Name__________   Age  ____Gender: M / W
                                                                                                                                         Table 1.
	
	REACTION TIME (minute / second)

	
	Pseudo Random interval
	Set Interval

	Stimulant number
	Segment 1

1st test
	Segment 2

2nd test
	Segment 3

1st test
	Segment 4

2nd test

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	М
	
	
	
	


Comparison of the reaction time for different stimuli.
Complete the table with data from the first trial with known intervals (Segment 3 data) and calculate averages for each representation to determine whether the response times change as the stimuli repeat.

 Table 2.
	Student's name
	Pseudorandom Test Data 1     (Segment 1)
	Test Data with set Interval 1

 (Segment 3)

	
	Stimulant 1
	Stimulant 5
	Stimulant10
	 Stimulant 1
	Stimulant 5
	Stimulant 10

	1.
	
	
	
	
	
	

	2.
	
	
	
	
	
	

	Average value:
	
	
	
	
	
	


QUESTIONS:

1. Describe the changes that occurred in the average response time between the 1st and 10th presentation of the stimuli for segment 1 and 2.

_______________________________________________________________________________________

2. Estimate the minimum reaction time when the reaction time becomes constant: _______
___________________________________________________________________________sec.

3. What physiological processes occur between the presentation of stimuli and the pressing of the hand switch? Draw a reflex arc.

Doctor's signature _______________

Practical work. RESEARCH OF THE RESPONSE TIME TO A VISUAL STIMULUS IN HUMAN.

Objective of the experiment:

To find out the physiological processes in the central nervous system when performing a motor response to a visual stimulus.

Progress of work:[image: image11.png]



1. Each pair of students should get a reaction time measurer and assign one student to act as a researcher and the other student to act as a patient. The measurer can be a long ruler that has divisions in cm. 

2. Enter the right position:

· The patient should sit in a chair, while the researcher should be facing the patient. 

· The researcher should hold the measurer by the end, and the patient should place the thumb and forefinger of the dominant hand on both sides of the measurer opposite the initial control line, about 2-2. 5 cm away. 

· The patient must indicate when he is ready to start, and the researcher must release the measurer from his fingers at any time within the next 10 seconds, allowing it to fall freely down between the patient's fingers. 

· The researcher should not look at the patient, or give any indication of when he is going to release the measurer.

· The patient should try to catch the measurer between the thumb and forefinger as soon as it begins to fall. 

· Do 10 of these tests, and then repeat this exercise again. Record the results of 10 measurements in the Report.

The number of milliseconds necessary for the patient to catch the measurer is read from the values in centimeters on the ruler; located under the center of the thumb. 

To convert centimeters to milliseconds, use the following conversion: 
RESEARCH PROTOCOL

Convert centimeters to milliseconds
Table 1
	Distance
	Reaction Time

	5 cm
	  0.10 sec  (100 ms)

	10 cm
	  0.14 sec  (140 ms)

	15 cm
	  0.17 sec  (170 ms)

	20 cm
	  0.20 sec  (200 ms)

	25.5 cm
	  0.23 sec  (230 ms)

	30.5 cm
	  0.25 sec  (250 ms)

	43 cm
	  0.30 sec  (300 ms)

	61 cm
	  0.35 sec  (350 ms)

	79 cm
	  0.40 sec  (400 ms)

	99 cm
	  0.45 sec  (450 ms)

	123 cm
	  0.50 sec  (500 ms)


or, to be more accurate, use the following formula:                    [image: image1.png]2y
t=\3




where, t = time (in seconds); y = distance (in cm); g = 980 cm/sec 2 (acceleration of gravity).

Write down the best results of the experiment for the right and left hands.________________________

Table 2

	Measurement
№
	Right hand
	Left hand

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	

	Average
	
	


Practical work. ELECTROENCEPHALOGRAPHY (Biopac).

Objective of the experiment: to register the EEG of a waking person at rest with his eyes open and closed. To identify and investigate the alpha, beta, delta, and theta components of the EEG complex. Run BSL-Analysis 3.7 program and open lesson 3 file (L-03).
Record the results of all measurements in the report.
RESEARCH PROTOCOL

Student's name: ______________            Date: __________________


Patient Information:  ____________   Age
___
Gender:     M/ W

Measurement of amplitudes (standard deviation) and EEG frequencies (Hertz)
	Rhythm
	Channel
	Eyes Closed
	Eyes Open
	Eyes closed again

	
	
	Amplitude
	Frequency
	Amplitude
	Frequency
	Amplitude
	Frequency

	Alpha
	40
	
	
	
	
	
	

	Beta
	41
	
	
	
	
	
	

	Delta
	42
	
	
	
	
	
	

	Theta
	43
	
	
	
	
	
	


Questions

1. Give a definition of the two main characteristics of EEG oscillations:

________________________________________________________________________________

________________________________________________________________________________
2. What is alpha blockade (rhythm desynchronization) and how is it manifested?

3. Examine the alpha and beta oscillations for changes with the eyes open and closed.

А) Does the alpha rhythm desynchronize when the eyes are open?

_______________________________________________________________________________

Б) Does the beta rhythm become more apparent when the eyes are open?

_______________________________________________________________________________

4. Investigate delta and theta rhythms. Is there an increase in delta and theta activity when the eyes are open? Explain your findings.

5. Give a description of the following rhythms:
Alpha-rhythm _______________________________________________________________________________

_______________________________________________________________________________
Beta-rhythm_______________________________________________________________________________

_______________________________________________________________________________

Delta-rhythm_______________________________________________________________________________

_______________________________________________________________________________
Theta-rhythm_______________________________________________________________________________

_______________________________________________________________________________

Doctor's signature_______________
TOPIC: Physiology of the spinal cord, medulla oblongata and midbrain.
Objective of the lesson: to study the functions of the spinal cord, medulla oblongata and midbrain, and the reticular formation of the brain stem.
Practical work. STUDY OF HUMAN SURFACE (SKIN) REFLEXES.
А. Research of abdominal reflexes. 

PROGRESS OF WORK. In the subject (in the lying position, arms are along the body, legs are freely extended), the upper, middle and lower abdominal reflexes on the right and on the left are examined. The upper abdominal reflex is caused by a dashed skin irritation of the abdomen below 1-2 cm of the costal arch and parallel to it, the middle abdominal reflex – at the level of the navel, the lower one is 1-2 cm higher and parallel to the inguinal fold. In the process of applying irritation, you should apply the same effort and observe the response of the muscular reaction of the subject (its presence, symmetry, reproducibility). 

INTERPRETATION OF RESULTS.  Give a conclusion about the presence of skin sensitivity in the corresponding segments of the spinal cord (the arc of the upper abdominal reflex closes at the level of 6-8 segments of the thoracic spinal cord (Th6-Th8), the middle abdominal - at the level of Th9-Th10, the lower abdominal – at the level of Th11-Th12).

Б. Research of the plantar reflex. 

PROGRESS OF WORK. In the subject (in the lying position), a reflex flexion of the toes is detected in response to a dashed irritation of the external edge of the planta in the direction from the heel to the thumb.

INTERPRETATION OF RESULTS - Give a conclusion about the presence of skin sensitivity in the lower segments of the lumbar spine (the reflex arc closes in the upper segments of the lumbar spine (L1-L2) and passes as part of the sciatic nerve.

Practical work. STUDY OF PROPRIOCEPTIVE REFLEXES IN HUMAN.

А. Knee reflex

 WORK PROGRESS. The subject is in a sitting position, with his leg on his knee. Another leg is lightly tapped with neurological hammer on the tendon of the quadriceps femoris in the area of the lower fossa of the kneecap. Normally, the voluntary extension is well monitored with the correct position of the leg and is even more intensified if the subject squeezes his fingers tightly. 

INTERPRETATION OF RESULTS: Tell about the presence of proprioceptive sensitivity in the lumbar spine (the reflex arc closes at the level of L2-L4 and comes as part of the femoral nerve).
B. Achilles reflex.

WORK PROGRESS. The subject kneels on the table, and the examiner taps with a neurological hammer the Achilles tendon of the calf muscle in the lower third (near the heel bone). Normally, there is a plantar flexion of the foot. 

INTERPRETATION OF RESULTS. Give a conclusion about the presence of proprioceptive sensitivity in the lumbosacral spine (the reflex arc closes at the level of L3-S1 and passes as part of the tibial nerve)
______________________________________________________________________________________
Task: 

1. Draw reflex arcs of the conducted reflexes, designate the level of their closure.

2. What is Endrashik's technique used for when studying the knee reflex? What is the mechanism of its influence on the manifestations of the reflex?
______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

3.How does intense mental activity affect spinal reflexes?
______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

4. How do the flexion and Achilles reflexes differ from the knee reflex in their parameters?
______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

Practical work. Study of the stretch reflex.
Work progress: A rabbit is used as a test animal. The animal is laid on its side and after being held in an unnatural position for 5-10 seconds is released.

1) Interpretation of the results. Evaluate the sequence and stage-by-stage recovery of the rabbit pose by the following points: 

2) lifting the head, ►2) body straightening► 3) adopting a normal pose.

Practical work.  The study of linear, rotational and lift reflexes.
Work progress. A rabbit is used as a test animal. To detect the presence of linear, rotational and lift reflexes the animal is placed on a tray in a sitting position that is familiar to it. Then the tray with the animal is moved smoothly: 

1) along the table back and forth; 2) the tray is alternately raised and lowered 30-50 cm above the laboratory table; 3). The tray is turned along an axis. When performing this task, you should pay attention to the change in the rabbit's posture at the time of movement, the position and condition of the flexors and extensors of the limbs, the position of the head. Pay attention to the change in the rabbit's posture at the moment of stopping the rise or fall (lowering).

Interpretation of results: Give a conclusion about the redistribution of the tone of the flexors and extensors of the rabbit on the basis of your own observations during the rise, during the downward movement and at the time of cessation of movements.

QUESTIONS:

1. Enumerate the reflexogenic zones involved in the implementation of the reflex of restoring (maintaining) the pose. __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Enumerate the static and statokinetic reflexes assigned to the structures of the midbrain.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. Draw the change in the position of the animal's body when realizing the reflexes of the midbrain:

Head up

Head down

Head to the right

Head to the left

Doctor's signature _______________

Topic: Special physiology of the central nervous system. Physiology of the diencephalon, cerebellum and cerebral cortex.
Practical work. STUDY OF MOVEMENT COORDINATION.

А. Stability research.

WORK PROGRESS. The subject stands with his toes and heels together, his arms at his sides, and his head slightly raised. This position should be held for 10 seconds.
INTERPRETATION OF RESULTS. Normally, the stability of the pose is maintained for 5-10 seconds. It doesn't cause any difficulties. Successful completion of the test indicates the complete preservation of the functions of the vestibular apparatus.

B. Study of stability in the Romberg’s position.

WORK PROGRESS. The subject stands in the Romberg’s position: toes and heels together, arms extended forward at chest level, fingers spread, head slightly raised, eyes closed. Evaluate the stability of the pose for 10 seconds. Repeat the study at 10-20 second intervals, making it more difficult to perform the pose by turning head 90° to the right and left.

INTERPRETATION OF RESULTS. Normally, the performance of all tests is not accompanied by a violation of the balance of the body. If an imbalance is detected, examine the presence and direction of the nystagmus. As a rule, violation of the balance of the body is noted, when turning the head in the direction opposite to the direction of the nystagmus. The direction of the detected nystagmus (right or left) coincides with the side of the affected vestibular apparatus.

C. Flank gait test.

WORK PROGRESS. The subject puts his right foot back, then puts his left foot against it, and so takes five steps to the right. Then, in the same way, performs five steps to the left.

INTERPRETATION OF RESULTS. Normally, the test is not difficult to perform. If the function of the cerebellum is impaired, there is difficulty in flanking gait on the side of the lesion. The lesion of the vestibular apparatus does not affect the performance of the flank gait. So, this test serves as one of the differential tests for disorders of the functions of the cerebellum or vestibular apparatus.
Practical work. ASYNERGY RESEARCH.

А. Ozhekhovsky test.

WORK PROGRESS. The doctor and the subject face each other at arm's length. The examiner holds his hands (palms forward) in front of him at the level of the shoulder girdle of the subject, who with his palms seems to lean on the doctor, i.e. transfers a small part of his weight to him, sufficient to maintain balance. When the doctor's hands suddenly move downwards, the subject tries to maintain the balance of the body.

INTERPRETATION OF RESULTS. Usually, the subject successfully maintains his balance by remaining motionless, or leans back slightly. In a sick person, performing the test results in an apparent forward inclination of body (with or without a step).

B. Babinsky Test.

WORK PROGRESS. The subject lies down on a hard sofa, crosses his arms over his chest. The doctor asks the subject to get up from the couch, without changing the position of the hands, and observes the process of getting up. 

INTERPRETATION OF RESULTS. Normally, a person successfully tries to lift the body. With a lesion of the cerebellum, the attempt to stand up is impossible and is limited to lifting the legs, not the trunk. 

Practical work. DYNAMIC ATAXIA RESEARCH.

A. Finger-nasal test.

WORK PROGRESS. The subject is offered to hit the tip of his own nose with the forefinger, first with one, then with another hand, with open and closed eyes. 

INTERPRETATION OF RESULTS. The presence and comparative accuracy of the finger hitting the tip of the nose with both hands, the trajectory of the fingers, the manifestation of tremor (trembling) of the fingers during the test are evaluated. Normally, performing the test with open and closed eyes is achieved without visible effort and tension with both hands. On the side of the lesion of the cerebellum, there is a miss, sometimes combined with trembling of the hand and finger, which increases as the finger approaches the nose, especially when performing the test with the eyes closed.

B. Knee-heel test.
WORK PROGRESS. To perform the test, the subject lies down on a hard couch. He is offered to reach the knee of one leg with the heel of another leg, with his eyes open and then with his eyes closed, and then to run with the heel along the front surface of the lower leg from the knee to the ankle joint and back. The errors of hitting the knee, the presence of excessive movements, the slipping of the heel from the trajectory of movement are evaluated.
INTERPRETATION OF RESULTS. Normally, the test is performed with open and closed eyes without mistakes. In the pathology of the cerebellum on the side of the lesion, there is a difficulty in performing the test, and inaccuracy of the execution will increase when the eyes are closed.

C. Test for adiadochokinesis.
WORK PROGRESS. The subject in a standing position and stretching out his hands in front of him as quickly as possible performs supination with pronation with his hands. The symmetry of performing the test with different hands is evaluated.

INTERPRETATION OF RESULTS. Normally, there is a complete symmetry of the movement of the hands. The presence of excessive movements (adiadochokinesis) indicates a lesion of the cerebellum.

Practical work. DYSMETRY RESEARCH.

А. Stuart-Holmes test.

WORK PROGRESS. The subject is asked to flex the arm alternately at the elbow joint, while resisting it, followed by a sharp cessation of resistance. The amount of movement of the hand after the end of resistance is estimated.   

INTERPRETATION OF RESULTS. Normally, the movement of the hand of the subject after the termination of resistance is minimal. When the cerebellum is affected, there is an excessive movement on the side of the lesion, which is manifested by the blows of the subject's hand on his own chest.

B. Tom's pronator test.

WORK PROGRESS. The subject, with his eyes closed, stretches out his hands in front of him, palms up. Then he is asked to turn his hands simultaneously with both palms down. The presence of excessive pronation of the hand is assessed.

INTERPRETATION OF RESULTS. Normally, the volume of movement of the hands is the same. The presence of excessive pronation for one of the hands indicates the side of the lesion of the cerebellum.

RESEARCH PROTOCOL

Results of tests for the study of cerebellar dysfunction
	Name of examined
	STUDY OF MOTION COORDINATION


	ASYNERGY

STUDY
	STUDY OF DYNAMIC ATAXIA


	DISMETRY STUDY

	
	Stability
	Romberg’s position
	Flank gait test
	Ozhekhovsky test
	Babinsky Test
	Knee-heel test
	Finger-nasal test
	Stuart-Holmes test.
	Tom's test

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Conclusion:

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Doctor's signature _______________

Section III. BLOOD SYSTEM PHYSIOLOGY

Topic: BLOOD AS A MEANS OF TRANSPORT AND BODY FLUID

Practical work. MASTERING THE TECHNIQUE OF TAKING BLOOD FOR ANALYSIS.
Work progress. Blood is taken for general clinical analysis from the patient's finger, vein or earlobe, in newborns - from the heel, blood testing is recommended to be carried out in the morning on an empty stomach, before physical exertion and various diagnostic procedures, taking medications, especially those administered parenterally. The material should be taken in rubber gloves, observing the rules of asepsis. To take a sample of capillary blood, use steel blood lancets of single-use or laser perforators.

Before the puncture, the patient's finger skin is treated with a sterile swab moistened with 70° alcohol. The skin at the puncture site should be dry, pink and warm, and blood should flow freely from the wound. You can not put pressure on the finger, as in this case, tissue fluid enters the blood, which significantly distorts the results of the study. After taking the blood, a new sterile swab moistened with 70° alcohol is applied to the wound surface.

Blood collection for hematological studies can be carried out in 2 ways:

1. After a finger puncture, a few drops of blood (at least 3-4) are lowered onto an individual object glass or the socket of a plastic tablet, mixed and used for work.

2. Blood is collected with an individual sterile capillary.
DETERMINATION OF THE HEMATOCRIT INDEX ( Ht ).

Work progress. The determination is carried out in a hematocrit, which is a glass capillary divided into 100 equal parts. Blood is collected in the hematocrit to the mark of 100. The capillary filled with blood is placed in a centrifuge for 1-2 minutes. Note how much of the graded tube is occupied by red blood cells, and express it as a percentage (hematocrit index).

[image: image12.png]


DETERMINATION OF THE HEMATOCRIT INDEX ( Ht ).

Date ___________  

Patient information:  Name_______________ 




Age_____________    Gender: Male/Female

	


Result: Ht________%   (draw)

Conclusion:______________________________________ 

Practical work. ERYTHROCYTE SEDIMENTATION TEST (RATE) (ESR). 

Work progress. The capillary from the Panchenkov apparatus

is washed with a 5% solution of sodium citrate.

Then collect the citrate to the "P" mark of the capillary

and blow it on the watch glass or into the crucible.

The test blood is drawn into the same capillary

to the mark "K", blown on a watch glass or in

a crucible, mixed with citrate,

The mixture is drawn into the capillary to the " O " mark

and the capillary is placed into the stand. After an hour, the height of the column in the capillary is measured in millimeters.

Patient information: 

 Name_______________ Age______

 Gender: Male/Female


Result:   ESR ________mm/h.  (draw)

Conclusion: _______________________________________
Answer the questions:
1. What is the hematocrit index??________________________________________________

2. Normally, the hematocrit index is __________________________________________

3. When does the hematocrit index increase?_________________________________________________________________________

4. Normally ESR is equal to: in men _________________________________________________________

in women_____________________________________________________________________________

5. When does ESR increase?_____________________________________

                                                                                          Doctor's signature _______________

TOPIC: BLOOD CELLS, THEIR STRUCTURE AND FUNCTIONS

Practical work. CALCULATION OF THE NUMBER OF ERYTHROCYTES IN GORYAEV’S CHAMBER . 
Work progress. The cover glass is lapped to the side platforms of Goryaev’s counting chamber in advance until the appearance of rainbow rings. 4(2) ml of 3% NaCl solution is poured into the test tube, 0.02 ml of blood is added (Sali capillary), mixed, and Goryaev’s chamber is filled with the solution using a Sali capillary.

Erythrocytes are counted under a large magnification of the microscope in small squares of Goryaev’s chamber according to Yegorov’s rule (only those cells that are located inside the square and on its upper and left borders belong to this square).

It is necessary to calculate 5 large (i.e. 80 small) squares of the grid diagonally. Formula for counting erythrocytes in 1 mm^3 of blood:

E = A x 4000 x 200 (100)/80,

where A/80 is the average number of red blood cells in 1 small square, 1/4000 is the amount of the chamber above the small square; 100 (or 200) is the degree of blood dilution.

When expressing the number of shaped elements in the SI system, the result must be multiplied by 106. In this case, the result will be expressed as follows: Ex10^12 red blood cells /l of blood.

Date __________  Patient information:  Name______________

 Age_____________   Gender: Male/Female

Result: the number of cells in 80 small squares

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


The sum of red blood cells in 5 large squares  Ах = ______________

E= Ах4000х200 (100)/80

The test blood contains erythrocytes________________1012/l  

Conclusion:  _____________________________________________________
Practical work. DETERMINATION OF THE CONCENTRATION OF HEMOGLOBIN IN THE BLOOD USING THE MINIGEM CALORIMETER  

Work progress. The determination of hemoglobin in the blood is traditionally carried out on the basis of the measurement of the colored iron-porphyrin complex. In this case, different photometric methods are used: the cyanomethemoglobin Drabkin’s method, the ammonia method, and others. The principle of these methods is to prepare bioassays from whole blood using transformating solutions, followed by their photometry.

The course of determination. Add 20 ml of blood (Sali capillary, dilution 1:251) into a test tube with 5 ml of the transforming solution. The contents of the test tube are carefully mixed and left for 10 minutes, after which the concentration of hemoglobin is determined in the hemoglobinometer " MiniGEM-523”.
Date __________ Patient Information: Name______________

Age_____________Gender: Male/Female

Results:    Hb ________________gr/l

Conclusions                                                                      
Practical work. COUNTING THE NUMBER OF WHITE BLOOD CELLS IN GORYAEV’S CHAMBER.

Work progress. Pour 0.4 (0.2) ml of acetic acid solution with methylene blue (acetic acid causes the destruction of the shell of red blood cells and white blood cells, and methylene blue stains the nuclei of white blood cells) into a test tube, add 0.02 ml of blood with a Sali capillary, mix, Goryaev’s chamber is filled with the resulting solution with a Sali capillary (the cover glass is lapped in advance to the side platforms of Goryaev’s counting chamber until the appearance of rainbow rings).

White blood cells are counted in 25 large squares with a small magnification according to Yegorov’s rule.

The number of white blood cells in 1mm3 of blood is calculated by the formula: L = Ax4000x20 (10)/ 400

where A / 400 is the average number of cells in 1 small square; 1/4000 is the volume of the chamber under the small square; 20 (or 10) is the degree of blood dilution.

To get the number of shaped elements in the SI system, the result must be multiplied by 106. In this case, the result will be expressed as follows: L x109 white blood cells /l of blood.

Date __________  Patient’s information: Name______________ Age_____________

Gender: Male/Female

Result: The number of cells in 25 large squares) 

	 
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


The sum of white blood cells in 25 large squares  Ах =___________ 

L= Ах 4000х20 (10)/400

The blood sample contains white blood cells________________109 / l 

Conclusions  _________________________________________________________________________

Answer the questions:

1. What is the name for the decrease in the number of red blood cells in the peripheral blood?

_______________________________________________________________________________

2.  Absolute erythrocytosis – what is it and when does it occur?

__________________________________________________________________________________

3.  Enumerate the types of physiological leukocytosis 

____________________________________________________________________________

4.  The leukocyte formula is

__________________________________________________________________________________

5. What is the shift of the white blood cell formula to the left?

__________________________________________________________________________________

6.  The shift of the leukocyte formula to the left indicates about

____________________________________________________________________________

7.  When does the true (reactive) leukocytosis occur?

_________________________________________________________________________

Doctor's signature:_________________________
Topic. PHYSIOLOGY OF THE COAGULATION AND ANTI-COAGULATION SYSTEMS, ANTIGENIC QUALITIES AND BLOOD GROUPS
Practical work. DETERMINATION OF THE BLOOD CLOTTING RATE ON THE GLASS 

Work progress. A drop of blood from a finger is applied to the slide and a stopwatch is started. After 2 minutes, every 20-30 seconds, the needle tries to prick the drop, tracking the time of the appearance of fibrin threads trailing behind the needle. 

The rate of blood clotting is determined in minutes from the time of application of the drop on the slide to the appearance of fibrin filaments.  


Date  ___________  Patient information: Name______________ 

Age_____________Gender: Male/Female

Result: (Draw)

 SHAPE  \* MERGEFORMAT 



Blood clotting time____________________min.
Conclusions  

____________________________________________
Practical work. DETERMINATION OF BLEEDING TIME.
Work progress.   Make a puncture of the skin of the finger with a blood-lancet with a depth of at least 3.5 mm. The width of the linear puncture is 3 mm. Immediately after the puncture, turn on the stopwatch. Protruding drops of blood are blotted every 30 seconds with filter paper, without touching it to the wound. The stopwatch is stopped at the moment of stopping the flow of blood (wetness is not taken into account).
Results:

Bleeding time____________________min. (draw)

Conclusion: _________________________________________________

Practical work. DETERMINATION OF THE BLOOD GROUP OF THE ABO system

AND RH ACCESSORIES WITH THE HELP OF TSOLIKLONS
Monoclonal Anti-A and Anti-B antibodies are produced by two mouse hybrids and belong to class M immunoglobulins. Tsoliklons are made from the ascitic fluid of mice carrying anti-A and anti-B hybrids. Tsoliklon Anti-AB is a mixture of monoclonal anti-A and anti-B antibodies. 

There are also Anti-D and Anti-C tsoliklons for determining the Rh blood affiliation.

The course of determination. Anti-A, Anti-B, and Anti-AB, as well as Anti-D and Anti-C, are applied to the tablet with individual pipettes in one large drop (0.1 ml). Next to the antibody drops, one small drop of the test blood (0.01 ml) is applied. The blood is mixed with the reagent. The course of the reaction with the tsoliklons is observed visually with a slight rocking of the tablet for three minutes. Agglutination of red blood cells with tsoliklonami usually occurs in the first 3-5sec., but the observation should be carried out for 3 minutes due to the later appearance of agglutination with red blood cells containing weak varieties of antigens A or B or Rh-antigen.

Results:

After mixing the blood with the tsoliklons, agglutination (occurred, did not occur in the following drops – draw)  

                                  Anti-А                                   Anti-В                                   Anti-АВ


               Anti-D
     Anti-С
Conclusions -_______________________________________________-____________________________

Answer the questions:

1. Normally, the blood on the glass coagulates for    ----- min

2. What is non-enzymatic fibrinolysis?__________________________________________

_____________________________________________________________________________________

3. Why does blood not clot in the vessels normally?_____________________________________

_____________________________________________________________________________________

4. What is the value of calcium ions for blood coagulation?_______________________________________________________________________

5. Rh immunization is___________________________________________________________

6. When determining the blood group using tsoliclones, erythrocyte agglutination occurred with anti-A and anti-AB tsoliclones. What is the patient's blood group?
Doctor's signature_________________
Section  IV. PHYSIOLOGY OF THE CARDIOVASCULAR SYSTEM
Determination of the boundaries of the heart by percussion.
WORK PROGRESS:
Defining the right border. The plessimeter finger is placed in the first intercostal space to the right of the sternum, parallel to the ribs. Percussion is performed along the mid-clavicular line down to the sound change (liver border). Then the finger is moved one intercostal space up, set perpendicular to the ribs, and percussion is performed towards the sternum until the sound changes. Normally, the right border of relative cardiac dullness is 1-1.5 cm outside of the right edge of the sternum.

Defining the left border. To do this, the finger-plessimeter is placed perpendicular to the ribs in the 5th intercostal space along the mid-axillary line. Percussion is performed in the direction of the sternum until the sound changes. Normally, the left border of relative cardiac dullness is 1-1.5 cm inside from the left midclavicular line.

Defining the upper border. The plessimeter finger is placed parallel to the ribs in the 1st intercostal space to the left of the sternum. The percussion is carried down parallel to the parasternal line until the sound changes. Normally, the upper limit of relative cardiac dullness is determined in the 3rd intercostal space.

Interpretation of results: reflect the projections of the boundaries of relative cardiac dullness on the chest template and make a conclusion about compliance with the norm.
Upper:

Left

Right

Questions:

1. How is the projection of the heart detected?

_______________________________________________________________________________________
_______________________________________________________________________________________
2. What two types of boundaries of  cardiac dullness are usually distinguished?
_______________________________________________________________________________________
_______________________________________________________________________________________
3. How does the norm of the heart border in children vary according to the stages of growing up? (for pediatrician students).

_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
Auscultation of the heart. 

Using a stethophonendoscope, listen to heart sounds at the points accepted for this procedure. Fill in the table and make a conclusion.

	Valves


	Projection


	The place of the best tone
listening 

	Mitral valve


	2nd point of projection of the mitral valve (IVth intercostal space at the left edge of the sternum)
	

	Tricuspid valve


	3rd point of projection of the tricuspid valve (IVth intercostal space at the right edge of the sternum)
	

	Aortic valve


	4th point of projection of the aortic valve (IInd intercostal space to the right of the sternum)
	

	Pulmonary artery valve


	5th point of projection of the pulmonary valve (IInd intercostal space to the left of the sternum)
	

	Apex of the heart


	1st point corresponding approximately to the apex of the heart (Vth intercostal space along the left midclavicular line)
	


Draw schematically the places of the best listening on the anterior surface of the chest.
[image: image3.emf]
Questions:

1. What sounds are called heart sounds? ______________________________________________________________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________

2. Why is the first heart sound called systolic? ______________________________________________________________________________________________________________________________________________________________________________________________

_______________________________________________________________________________________________

3. What are the components of the 1st tone? 

_______________________________________________________________________________________________

_______________________________________________________________________________________________

_______________________________________________________________________________________________

4. What are the components of 2nd tone?

_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
Doctor’s signature:_________________________

CHANGES IN HEART TONES AND HEART RHYTHM WHEN BREATHING AND AFTER EXERCISE

Run the BSL Analysis 3.7. 6 program L-17 "Phonocardiography"

In this investigation, a concurrent recording of the phonocardiogram (FKG) and the second conduct of the electrocardiogram was made. You have to compare and correlate the electrical activities of the cardiac cycle with the mechanical activities during systole and diastole.
During registration, the FKG and ECG were recorded:

1) At rest, when the patient breathed calmly for 20 seconds. 
2) After 20 seconds, he took a slow, deep breath and exhaled.

3) After the exercise, during which the patient performed 20 squats.

 Student: ________________   Date _______ 


Patient Profile:  Name
________    Gender: Male/Female

Heart tone parameters

	
	Segment 1: Sitting at rest
	Segment 2

	Measurement
	Rest
	Inhale
	Exhale
	After work

	Heart rate (1 / min) between two R - waves
	
	
	
	

	(T From the R-wave to the beginning of the first tone
	
	
	
	

	(T From the R-wave to the beginning of the second tone
	
	
	
	

	(T From the first to the second tone
	
	
	
	

	(T from the second to the next first tone
	
	
	
	

	The amplitude (p-p) of the first tone
	
	
	
	

	The amplitude (p-p) of the second tone
	
	
	
	


Questions

1. Shortly describe the cause of each of the four heart tones:

1 tone
______________________________________________________________________

2 tone
_______________________________________________________________________

3 tone
_______________________________________________________________________

4 tone
________________________________________________________________________

2. Which of the four heart sounds is the loudest? Give the reason.
____________________________________________________________________________

____________________________________________________________________________

3. Does ventricular ejection occur during ventricular depolarization or during ventricular repolarization? Refer to your experimental report before you answer and explain your answer.
____________________________________________________________________________

____________________________________________________________________________
4. Which heart valves close and open during ventricular systole and diastole?

Systole:___________________________________________________________________



Diastole:___________________________________________________________________

5. What is a "systolic murmur", give one example of the reason.
____________________________________________________________________________

_____________________________________________________________________________


6. What is a "diastolic murmur", give one example of the reason.

_________________________________________________________________________________

7. What is a “heart cycle”?

________________________________________________________________________

8. Briefly describe the relationship between electrical and mechanical events of the cardiac cycle.
____________________________________________________________________________

_____________________________________________________________________________

Doctor's signature _______________

Practical work. ECG RECORDING IN STANDARD LEADS USING A PORTABLE ELECTROCARDIOGRAPH
Work progress: Connect the device to the network! Apply electrodes: on the wrist of the right hand - a red electrode, on the wrist of the left hand - yellow, on the lower surface of the lower leg of the left leg - green, on the lower surface of the lower leg of the right leg - black. A napkin moistened with 0.9% sodium chloride solution is placed under the electrodes. Set the required tape pulling speed (25 and 50 mm / s.) Select lead I and record it during cardiac cycles (at least three). Repeat the same operations when switching to other leads (standard (I, II, III), enhanced (AVR, AVL, AVF) and chest V1-V6).

Give a conclusion about conducting on the myocardium: Does the ECG present normogram, dextogram and levocardiogram? By what parameters of the ECG did you find it out? Calculate your heart rate from your record.
Questions:

1. What is called electrocardiography?

_______________________________________________________________________________________

_______________________________________________________________________________________

2. Explain the rules for applying electrodes.

_______________________________________________________________________________________
_______________________________________________________________________________________
3. What leads are called unipolar or monopolar?

_______________________________________________________________________________________

_______________________________________________________________________________________

Practical work. Electrocardiography. ECG waveform analysis.

Components of an electrocardiogram and their origin.

BIOPAC L-5 ELECTROCARDIOGRAPHY-I

In this lesson, lead II recording is done, in which a red electrode is placed on the left ankle, a white electrode on the right wrist, and a ground electrode (black) on the right ankle.
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Normal Values of ECG Lead II Components (Right Arm - Left Leg)

	STAGE
	DURATION

(seconds)
	AMPLITUDE

(millivolts)

	
	norm
	leads
	norm
	leads

	
	
	II
	III
	IIII
	
	I
	II
	II

	P wave
	0.06 – 0.11
	
	
	
	< 0.25
	
	
	

	P-Q interval
	0.12-0.20
	
	
	
	
	
	
	

	P-Q segment
	0.08
	
	
	
	
	
	
	

	QRS complex (R)
	< 0.12
	
	
	
	0.8 - 1.2
	
	
	

	S-T segment
	0.12
	
	
	
	
	
	
	

	Q-T interval
	0.36 - 0.44
	
	
	
	
	
	
	

	T-wave
	0.16
	
	
	
	< 0.5
	
	
	


During the analysis, you examine the components of the ECG and measure their amplitude (millivolts) and duration (ms), recorded in the supine position, calmly relaxed (segment 1 of the recording). Use the cursor of the I-beam and measurement box values to record the following amplitudes and durations for 3 cycles. Complete the lesson data log.
DATA PROTOCOL
Date ________ Patient name ______________ Age -______ Gender: M / F

Fill in the following tables with the indicated lesson data, and calculate their average values and fluctuation range.

	ECG components
	Duration (delta T) (seconds)
	Amplitude (mV) (millivolts)

	
	Cycle 1
	Cycle 2
	Cycle 3
	Average
	Cycle 1
	Cycle 2
	Cycle 3
	Average

	P wave
	
	
	
	
	
	
	
	

	PQ interval
	
	
	
	
	
	
	
	

	PQ segment
	
	
	
	
	
	
	
	

	QRS complex
	
	
	
	
	
	
	
	

	QT interval
	
	
	
	
	
	
	
	

	ST segment
	
	
	
	
	
	
	
	

	T wave
	
	
	
	
	
	
	
	


Questions:

1. What does the ECG reflect? _______________________________________________________________________________________
_______________________________________________________________________________________
2. What physiological properties of the heart muscle do you know? _______________________________________________________________________________________
_______________________________________________________________________________________
3. What physiological properties of the heart muscle can you estimate by ECG? _________________________________________________________________________

4. What physiological property according to the ECG is not possible to assess? _________________________________________________________________________

5. Do the ECG parameters found by you correspond to the norm? If not, list which of them differ from the norm and with which physiological properties of the myocardium are they impaired? 
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
Doctor's signature _______________

Practical work. REFLEX EFFECTS ON THE HEART

FROM EXTERO-AND INTERORECEPTORS.

Danini-Aschner’s experiment.
The heart rate usually slows down in humans with careful pressure on the eyeballs,. 

WORK PROGRESS: The subject's heart rate is detected (based on the pulse). The experimenter presses both eyes (not much) through sterile gauze napkins with his thumbs for 10 seconds slowly. Immediately after pressing on the eyeballs, the heart rate is counted again. Usually in these conditions, the pulse becomes less frequent by an average of 10 beats.

RESULTS OF THE WORK AND THEIR DESIGN: Note in the protocol the pulse rate of the subject before and after pressing on the eyeballs.

	Heart rate before pressing on the eyeballs


	Heart rate after pressing on the eyeballs



	
	


Interpretation of  results:

______________________________________________________________________________________________________________________________________________________________________________

1. What regulation mechanism does this work demonstrate? List the mechanisms of regulation of heart activity that you know.

_______________________________________________________________________________________

_______________________________________________________________________________________

2. Explain the mechanism of ocular-cardiac reflex occurrence.

_______________________________________________________________________________________

_______________________________________________________________________________________

3. Make conclusions about the possibility of its use for therapeutic and diagnostic purposes.

_______________________________________________________________________________________

_______________________________________________________________________________________
4. Where is the parasympathetic heart center located?

_______________________________________________________________________________________

_______________________________________________________________________________________

5. To which part of the heart does the right vagus belong? Left vagus?

_______________________________________________________________________________________

_______________________________________________________________________________________

6. Where is the parasympathetic heart center located?

_______________________________________________________________________________________

_______________________________________________________________________________________

Practical work. STUDY OF THE RELATIONSHIP BETWEEN THE HEART RATE

AND THE POWER OF THE WORK PERFORMED.

Work progress: In 1.5 minutes, make 20 trunk bendings down with the hands lowered. Count the pulse for 10 seconds three times: 1) before the bends (P 1), 2) immediately after the bendings (P 2), 3) 60 seconds later after the bendings (N 3).  

	Subject state
	Heart rate

	Before the bendings
	P1
	

	Immediately after the end of the bendings
	P2
	

	60 seconds after the bendings
	P3
	


Calculate the heart health index (I) using the formula:  

I = (P1 + P2  + P3 -  33) : 10.

Interpretation of results. If the result is within the range of: 0-0. 3-the heart condition is excellent, 0.31-0.6-good, 0.61-0.90 - satisfactory, 0.91-1.20 - mediocre, more than 1.20 - unsatisfactory.

Conclusion:  ____________________________________________________

Questions:

1. How does the activity of the heart change during muscular work?

_______________________________________________________________________________________

_______________________________________________________________________________________

2. What factors determine the tone of the centers that regulate the activity of the heart?

_______________________________________________________________________________________

_______________________________________________________________________________________

3. From which myocardial receptors catecholamines trigger the effects of increased rhythm?

_______________________________________________________________________________________

_______________________________________________________________________________________

4. What mechanism of regulation of cardiac activity underlies changes in heart rate in athletes before the start?

_______________________________________________________________________________________

_______________________________________________________________________________________
Practical work. MEASUREMENT OF BLOOD PRESSURE BY KOROTKOV’S METHOD

Name ________________Age _____
Gender: Male/Female

The value of systolic pressure _________________mmHg

The value of diastolic pressure ________________ mmHg

Conclusion _________________________________________-

Questions:

1. How to apply the tonometer cuff correctly? __________________________________________________________________________________

__________________________________________________________________________________
2. What types of blood pressure do you know?

__________________________________________________________________________________

__________________________________________________________________________________
3. Explain the appearance of the first tone when measuring blood pressure by Korotkov’s method and evaluate the result.
__________________________________________________________________________________

__________________________________________________________________________________
4. The moment of disappearance of tones is noted as diastolic (minimal) pressure, explain the disappearance of tones and evaluate the result obtained.

__________________________________________________________________________________

__________________________________________________________________________________
5. What is the difference between the method of measuring blood pressure according to Korotkov and the method of measuring according to Riva-Rochi’s method?

__________________________________________________________________________________

__________________________________________________________________________________
6. Calculate the value of the pulse pressure based on the obtained data.
__________________________________________________________________________________

__________________________________________________________________________________
7. Give the formulas for calculating blood pressure for children under one year of age and older than the first year of life.
__________________________________________________________________________________

__________________________________________________________________________________
Doctor's signature  __________________
Practical work. CALCULATION OF VOLUMETRIC BLOOD FLOW RATE (Q).

Q = SV* Heart rate, where SV - systolic volume,

To determine the systolic volume, use the formula

SV = 100 + 0,5PP - 0,6 • (DP + A),

 where  PP - pulse pressure, DP - diastolic pressure, A - Age.

Calculate the volumetric blood flow rate using the eigenvalues of blood pressure and make a conclusion about compliance with the norm.

Patient's full name________________________________________________ 

Blood pressure =  _____________   mm Hg;  Heart rate = _______  per min.

Volumetric blood flow rate __________________________ml per minute.

Conclusion ________________________________________________________,

Questions:

1. What is the volumetric blood flow rate and how does it change along the blood stream?

__________________________________________________________________________________

__________________________________________________________________________________
         2. What laws of hydrodynamics are applicable to the vascular system?

__________________________________________________________________________________

__________________________________________________________________________________
3. What explains the different speed of blood flow near the wall and along the axis of the vessel?

__________________________________________________________________________________

__________________________________________________________________________________
4. Name the values of blood flow rate in different parts of the vascular system.

__________________________________________________________________________________

__________________________________________________________________________________
Practical work. CALCULATION OF TOTAL PERIPHERAL RESISTANCE

Calculation of peripheral resistance (PR) is calculated using the Poiseuille formula:
PR = ADP * 1333 *  60/MCV dyn•sec./ sm-5

where: PR— peripheral resistance in absolute units; 

ADP — average dynamic pressure; 1333—multiplier for expressing the result in dynas; 60 — number of seconds in a minute; 

MCV — minute circulation volume.  



MCV = Q;

    ADP, which is calculated by the formula     ADP = 1/2  PP + DD
Average value PR in the norm of 1400-2500 din.•sec./sm-5

________________________________________________________________________________________________________
Conclusion :_________________________________________________________

Questions:

1. How does the resistance change in different parts of the blood stream and why?

__________________________________________________________________________________

__________________________________________________________________________________
2. In what part of the blood stream the pressure drops most sharply and why?

__________________________________________________________________________________

__________________________________________________________________________________
3. What is the use of blood pressure as it moves through the blood vessels?

__________________________________________________________________________________

__________________________________________________________________________________
4. What role do elastic walls play in the aorta and arteries?

__________________________________________________________________________________

__________________________________________________________________________________
Practical work. Performing an orthostatic test
The subject takes a lying position and rests for 5 minutes. Then you need to measure heart rate in 15 seconds (multiply by 4 to get the value in 1 minute) and blood pressure. After that, the subject is asked to stand up slowly. Pulse and blood pressure are measured again. The heart rate is measured at 1 and 3 minutes in the standing position, and the pressure is measured at 3 and 5 minutes. You can make an assessment even only on the heart rate indicators.

Evaluation of the orthostatic test
Normally, in healthy people, the heart rate increases by 14-16 beats per minute immediately after getting up and stabilizes after 3 minutes (usually 6-10 beats / min higher than at rest lying down). If the reaction is more apparent, this may indicate an increased reactivity of the sympathetic part of the autonomic nervous system. This reaction is typical for untrained individuals. In athletes and well-trained individuals, the difference in pulse during an orthostatic test can range from 5 to 15 beats / min.

As for blood pressure, the systolic normally increases slightly or remains unchanged, and the diastolic increases in the range of 10-15 % compared to the resting state in the supine position. After 10 minutes, the diastolic blood pressure returns to its original value, and the diastolic blood pressure may remain elevated. 
	INDICATOR
	Sample acceptability

	
	Good
	Satisfactory
	Unsatisfactory

	Heart rate
	Increase the frequency by no more than 11 beats
	Increase in frequency by 12-18 beats
	Increase in frequency by 19 or more

	Systolic pressure
	Increases
	±10 mm Hg.
	Decreases

	Diastolic pressure
	Decreases
	Does not change or increases slightly
	Increases

	Pulse pressure
	Increases
	Does not change
	Decreases

	Vegetative reactions
	Missing
	Sweating
	Sweating, tinnitus


Conclusion based on the data obtained:
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Questions:

1. List the levels of regulation of heart activity.

______________________________________________________________________________________________________________________________________________________________________________________
2. The tone of which center prevails in the regulation of cardiac activity? ______________________________________________________________________________________________________________________________________________________________________________________
3. Where is the sympathetic heart center located? ______________________________________________________________________________________________________________________________________________________________________________________
4. Where are the second neurons of the sympathetic nervous system that innervate the heart situated? ______________________________________________________________________________________________________________________________________________________________________________________
5. Where is the parasympathetic heart center located? ______________________________________________________________________________________________________________________________________________________________________________________
Practical work. The role of valves in the movement of blood through the veins.
Research objective: to study the importance of valves in creating one-way blood flow through the veins.

Work progress:

1. Select a subject with well-defined superficial veins of the forearm. 

2. Pinch the distal part of the vein with your finger and push the blood out of the vein with the edge of your palm. Watch if the entire vein is filled with blood.

3. Pinch the proximal part of the vein with your finger and force the blood down. Observe the filling of the vein.

4. The report, based on the results, draws conclusions about the importance of valves in the movement of blood through the veins 
Conclusion:
______________________________________________________________________________________________________________________________________________________________________________________
Questions:

1. List the functional parts of the vascular system:

____________________________________________________________________________________________________________________________________________________________________________________
2. What vessels are called “volumetric” and why?

____________________________________________________________________________________________________________________________________________________________________________________
3. What are the features of venous vessels?

____________________________________________________________________________________________________________________________________________________________________________________
Practical work. Study of the arterial pulse.
Research objective: to learn how to determine the characteristics of the pulse.

Work progress:

Palpation is the main method of studying the pulse. As a rule, the pulse begins to be examined on the radial artery, since it is located superficially, directly under the skin, and is well felt between the styloid process of the radius and the tendon of the internal radial muscle. When palpating the pulse, the hand of the subject is covered with the right hand in the area of the wrist joint so that the first finger is located on the back of the forearm, the rest-on its front surface. Feeling the artery, press it to the underlying bone.

The pulse wave under the fingers is felt as an artery dilates. The pulse on the radial arteries may not be the same, so at the beginning of the study, you need to palpate it on both radial arteries simultaneously, with both hands. The magnitude of the pulse waves on one hand may be less than on the other, and then they talk about a different pulse (pulsus differens). It is observed with unilateral anomalies of the structure and location of the arteries on the periphery, its narrowing, compression by a tumor, etc. A different pulse will occur with similar changes in the above – located arteries-brachial, subclavian, etc. If a different pulse is detected, its further study is carried out on the hand where the pulse waves are more pronounced. The following properties of the pulse are determined: rhythm, frequency, voltage, filling, size and shape.

When palpating the artery, in addition to examining the pulse, the state of the vascular wall is evaluated. To do this, the II and III fingers of the left hand squeeze the artery above the place of its study with the right hand. After stopping the pulsation of the vessel under the fingers of the right hand, they begin to feel the wall of the artery. Normally, the artery is felt in the form of a thin elastic tube.

	Research subject
	rhythm
	frequency
	tension
	filling
	value

	1.
	
	
	
	
	

	2.
	
	
	
	
	

	3.
	
	
	
	
	


Questions:

1. What is the pulse, the mechanism of its origin? ______________________________________________________________________________________________________________________________________________________________________________

2. What properties does the arterial pulse have? 
______________________________________________________________________________________________________________________________________________________________________________

3. What is a pulse wave? Is the rate of its spread normal? ______________________________________________________________________________________________________________________________________________________________________________

4. What does the increase in the speed of the pulse wave indicate? ______________________________________________________________________________________________________________________________________________________________________________

5. What is a sphygmogram and what does it reflect? ______________________________________________________________________________________________________________________________________________________________________________

5. What is a phlebogram and what does it reflect?
______________________________________________________________________________________________________________________________________________________________________________

ECG AND PULSE

Ventricular systole provokes a pulse wave, which is transmitted through the walls of the arteries. The denser the walls, the faster the pulse wave is transmitted.   The pulse wave velocity (up to 10-15 m/sec) is much higher than the blood flow velocity (0.40-0.50 m/sec in the aorta). 

The rate of movement of the pulse wave from the heart to the periphery can be influenced by many interrelated factors, including the strength of the heart contraction, blood pressure, relative elasticity of the arteries, and the diameters of the systemic arteries and arterioles. 

In this lesson, the ECG and pulse are recorded simultaneously. During the study, a pulse transducer was installed at the end of the forefinger of the hand. The registration was carried out under three conditions: the hand is relaxed, when the temperature of the hand changes, the hand is raised up. 

Data Analysis

 Channel number designation: 1-ECG; 40-Pulse.

RESEARCH PROTOCOL

Student's name: _______________Date :  ________

Patient Information: Name  ____________      Age____  Gender: M / W

Fill in Table 1 with data from three cycles from each segment and calculate the average values.

	Condition
	Measurement
	Cycle 1
	Cycle 2
	Cycle3
	Cycle 4

	Segment 1

The hand is relaxed
	R-R interval

Heart rate

R-pulse interval

Heart rate
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Segment 2

Temperature change
	R-R interval

Heart rate

R-pulse interval

Heart rate
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Segment 3

Hand at the

top
	R-R interval

Heart rate

R-pulse interval

Heart rate
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Changes in relative volume (Segments 1-3)

	Measurement
	Hand at rest

Segment 1
	Hand at rest

Segment 2
	Hand at the top Segment 3

	Relative pulse amplitude (mV)

CH 40 p-p
	
	
	


Calculation of the pulse wave velocity:

The distance between the patient's sternum and shoulder 
_____________cm 

The distance between the patient's shoulder and fingertip  __________cm 

Total distance
____________см
Data from the Segment 1 record

The time between the R-wave and the pulse peak  ______sec

Speed_________
cm / sec

Data from the segment 3 record 
            The time between the R-wave and the pulse peak  ______sec

Speed_________
cm / sec

Questions

1.  Using the data from the table, tell whether the values of the heart rate and pulse rate are the same under different conditions? Explain why the values may differ or be the same.

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Using the data from the tables, tell how the amplitude of the QRS complex changed under different conditions.

Hand at rest ____________ мВ.     Hand at the top – hand at rest ____________ мВ
 3. Using the data from Table 1, tell how the pulse amplitude changed at different positions of the hand. Specify the difference in mV with a + or-sign.

"Cooling down" compared to "Hand at rest»   _______мВ.  

"Hand at the top" compared to "Hand at rest»   _______мВ
4.  Which components of the cardiac cycle (atrial systole and diastole, ventricular systole and diastole) are distinguishable in the sphygmogram?

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. Explain any changes in amplitude or frequency that occur with the change in hand position.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

Doctor's signature:_______________
Section V. RESPIRATORY PHYSIOLOGY 
Topic. External respiration and methods of its study (spirometry, spirography, peak flowmetry).

Practical work. Demonstration of the respiration mechanism using the Donders model.

Objective of the experiment: to find out the mechanism of changes in lung volume during the respiratory cycle. Sketch a scheme and make a conclusion about the force that expands the lungs during inhalation.
Practical work. MEASURING THE CIRCUMFERENCE OF THE CHEST DURING INHALATION AND EXHALATION  USING A MEASURING TAPE 
Objective of the experiment: To find out the dynamics of the chest circumference and make a conclusion about its change during inhalation and exhalation.
Table 1. Data protocol.

	Patient’s name
	Сhest circumference, inhalation, cm
	Сhest circumference, exhalation, cm
	
Chest rise

	1.
	
	
	

	2.
	
	
	

	3.
	
	
	

	4.
	
	
	

	5.
	
	
	

	6.
	
	
	


Practical work. Spirometry (determination of VC (Vital Capasity) using a SPP-1 spirometer).

The objective of the experiment. To master the technique of spirometry and assess the results in accordance with the checklist.

Table 2. Data protocol.

	Patient
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Gender
	
	
	
	
	
	
	
	
	
	

	Vital Capacity
	
	
	
	
	
	
	
	
	
	

	Reference lung vital capacity
	
	
	
	
	
	
	
	
	
	

	% Deviations
	
	
	
	
	
	
	
	
	
	


Practical work. Determination of the peak expiratory air flow rate using the PEAK-FLUOROMETER.

Objective of the experiment: to master the technique of peakflowmetry and evaluate the results according to the checklist.

Table 3. Data protocol.

	Patient
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Gender
	
	
	
	
	
	
	
	
	
	

	Peak flow ml/min
	
	
	
	
	
	
	
	
	
	

	Reference peak flow ml/min
	
	
	
	
	
	
	
	
	
	

	% Deviations
	
	
	
	
	
	
	
	
	
	


Practical work. Study of lung volumes and capacities (BIOPAC).

The studies are carried out using the BSL-Analysis 3.7 program (file L-12).

The objective of the experiment. To master the method of graphical recording of lung volumes and capacities and give their interpretation.
RESEARCH PROTOCOL 
Student:  _____________ _Data: _____________

Patient:  Name___________Age________ Gender: M / F
           Volume measurements
Reference lung vital capacity of the patient is _____  liters.

Calculate the following capacities:
	Capacity
	Formula
	Your Calculations

	Inspiratory capacity
	IC = TV (Tidal volume) + IRV (Inspiratory reserve volume)
	

	Expiratory capacity
	EC = TV (Tidal volume) + ERV (Exspiratory reserve volume)
	

	Functional residual capacity 
	FRC = ERV + RV (residual volume)
	

	Total lung capacity
	TLC = IRV + TV + ERV + RV
	


The proper values can be determined by a nomogram, calculated by a formula or using a computer program using specific indicators of the subject.

Calculation of Reference lung vital capacity
	The formula for calculation 



	Male 
	 Reference lung vital capacity = 0.052H - 0.022A – 3.60

	Female
	Reference lung vital capacity = 0.041H - 0.018A – 2.69


 H
= height in sm, А – age.

Compare the patient's lung volumes with the norm (normal, increased or decreased)

Tidal volume ______________

Inspiration Reserve Volume ______________

Expiration Reserve Volume ______________
Observed VC vs Reference lung vital capacity
VC/ Reference lung vital capacity x 100 = ________%
Percentage of VC and Reference lung vital capacity in your patient.
JEL / JEL x 100 = ________%
Attention: The volumes depend not only on age and body length but other factors as well, that’s why the deviations from Reference lung vital capacity can be considered as corresponding to age-sex standards.

Draw a standard spirogram, indicate the main indicators. Give definitions.
Questions
1. Why does the vital capacity depend on the body length changes?
_________________________________________________________________

__________________________________________________________________

_________________________________________________________________

2. Explain what other factors can change the lung capacity except for the body length.
___________________________________________________________________

___________________________________________________________________

3. How would the volumes change if the research was taken after physical exercises?
__________________________________________________________________

___________________________________________________________________


       4. What is respiratory volume?

__________________________________________________________________

 5. What is inspiratory reserve volume?
__________________________________________________________________

__________________________________________________________________

6. What is expiratory reserve volume?
_________________________________________________________________________

_______________________________________________________________________________

7. What is vital lung capacity?
_________________________________________________________________________

__________________________________________________________________________

8. What is total lung capacity?
__________________________________________________________________________

__________________________________________________________________________

9. Name lung capacities
__________________________________________________________________________

__________________________________________________________________________

Doctor’s signature  ______________________

Topic. Regulation of external respiration

Practical work. Changes in breathing parameters (pneumogram) with hyper- and hypoventilation, coughing and talking.
During this study, air flow was recorded on one channel and pneumogram on the other channel for four patient conditions: normal breathing, hyperventilation and recovery, hypoventilation and recovery, cough and reading aloud.

The studies are carried out using the BSL-Analysis 3.7 program (file L-08).

Sketch the view of the resulting pneumogram from the monitor, indicating the state of breathing.
Enter the data into the table.
	
	Hyperventilation
	Hypoventilation
	Cough
	Speech

	Measurement
	ΔT 


	RR (respiration rate)
	ΔT 
	RR (respiration rate)
	ΔT 
	RR (respiration rate)
	ΔT 
	RR (respiration rate)

	Cycle 1


	
	
	
	
	
	
	
	

	Cycle 2


	
	
	
	
	
	
	
	

	Cycle 3


	
	
	
	
	
	
	
	

	Average


	
	
	
	
	
	
	
	


Relative ventilation depth (Shares 1-4)
	Depth


	Cycle 1


	Cycle 2


	Cycle 3


	Average

Calculate



	
	p-p [CH 40]
	

	Eupnea

Segment 1
	
	
	
	

	Hyperventilation

Segment 2
	
	
	
	

	Hypoventilation

Segment 3
	
	
	
	

	Cough

Segment 4
	
	
	
	


Questions
1. If the patient would hold his breath immediately after hyperventilation and hypoventilation, when would the breath hold be longer - after hyperventilation or hypoventilation? Why?

_____________________________________________________________________________

_____________________________________________________________________________

____________________________________________________________________________

2. How does breathing change after a short period of hyperventilation?

____________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

3. What changes occur during hypoventilation? How does the body regulate the frequency and depth of ventilation to counteract the effects of hypoventilation?

___________________________________________________________________________

____________________________________________________________________________

____________________________________________________________________________

4. What changes in the respiratory cycle occur when reading aloud? Why?

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

Doctor’s signature _______________
Section V. PHYSIOLOGY OF DIGESTION

Topic. Digestion in the oral cavity and in the stomach.

Practical work «Research of salivation and ph under the action of various stimuli».
Work progress: Determine the amount of salivation in the state of physiological stability, when saliva is selected into the test-tube for 3 minutes. Afterwards saliva is selected into another test tube for 3 minutes under the influence of a stimulus (1 ml of irritator injected into the oral cavity). As chemical stimuli we use 5% solution of glucose, 5% solution of citric acid and as mechanical stimulus rubber is used. The amount and ph of saliva is determined with the help of paper indicator in each test-tube. 
Interpretation of result: Determine the amount of saliva and ph. Write down the reasons of different volume and ph amount.
	
	Stimulus
	Amount in ml
	pH

	1
	No stimulus (control)
	
	

	2
	5% glucose 
	
	

	3
	5% citric acid
	
	

	4
	Mechanical stimulus (chewing)
	
	


Conclusion________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Questions:

1. What is the difference between the saliva of the parotid gland and the saliva of the submandibular and sublingual glands?

_______________________________________________________________________________________

_______________________________________________________________________________________

2. What is the mechanism of regulation of the activity of the salivary glands?

_______________________________________________________________________________________

_______________________________________________________________________________________

3. Which part of the central nervous system sends sympathetic fibers to the salivary glands?

_______________________________________________________________________________________

_______________________________________________________________________________________

4. How do the sympathetic and parasympathetic nerves affect the composition of saliva?

_______________________________________________________________________________________

_______________________________________________________________________________________

5. How do the salivary glands react to rejected substances that enter the oral cavity?

_______________________________________________________________________________________

_______________________________________________________________________________________

CONCLUSION ON THE STATE OF DIGESTIVE SECRETION BY ANALYSING GASTRIC JUICE

Normal rates of digestive secretion:

	Rate 
	On an empty stomach
	Basal secretion
	Stimulated secretion

	Amount of juice, ml.
	5 - 40
	
	

	Hour-long tension, ml
	
	500 – 100
	100 – 140

	Total  HCL, titer units
	20 - 30
	40 – 50
	60 – 100

	Free HCL, titer units
	0 - 15
	20 – 40
	65 – 85

	Debit-hour HCL, mol/hour                           mEq
	
	55 – 100

1,5 - 5,5
	300 – 500

8 - 14

	Debit-hour free HCL   mol/hour

mEq
	
	40 – 105

1 - 4
	250 – 450

6,5 - 12

	Debit-hour pepsin, mg/h
	
	10 – 40
	50 – 90

	Rate of stratification 
	
	1:1 – 1:2
	1:1 – 1:2


Compare the presented analysis of digestive secretion with the standard and make a conclusion.

Patient A

	Portion, min
	Color 
	Amount, ml
	Concentration of HCL, titer units

	
	
	
	total HCL
	freeHCL
	related HCL

	On an empty stomach
	Grey
	50,0
	38
	29
	9

	15
	Grey
	55,0
	40
	22
	10

	30
	Grey
	50,0
	41
	24
	17

	45
	Grey
	55,0
	41
	24
	17

	60
	Grey
	55,0
	42
	25
	17

	Stimulated secretion 

	75
	Grey
	40,0
	60
	40
	20

	90
	Grey
	24,0
	80
	50
	30

	105
	Grey
	20,0
	90
	50
	40

	120
	Grey
	21,0
	92
	50
	42


Amount on an empty stomach, ml  - 50,0

Hour-long tension of the 1 phase, ml – 215,0

Debit-hour total HCL, mEq – 8,82

Debit-hour free HCL, mEq– 5,095

Debit-hour pepsin, mg/h– 15,0

Hour-long tension of 2 phase, ml- 105,0

Debit-hour total HCL HCL, mEq – 8,05

Debit-hour pepsin, mg/h – 60,0

Conclusion:________________________________________________

___________________________________________________________. 

Patient B

	Portion, min
	color
	Amount , ml
	Concentration of HCL, titer units 

	
	
	
	totalHCL
	free HCL
	related HCL

	On an empty stomach 
	Grey
	20,0
	56
	27
	29

	15
	Grey
	20,0
	52
	36
	16

	30
	Grey
	20,0
	58
	40
	18

	45
	Grey
	14,0
	72
	50
	22

	60
	Grey
	14,0
	72
	50
	22

	Stimulated secretion 

	75
	Grey
	30,0
	93
	70
	23

	90
	Grey
	40,0
	93
	70
	23

	105
	Grey
	20,0
	93
	70
	23

	120
	Grey
	20,0
	99
	70
	29


Amount on am empty stomach, ml  - 20,0

Hour-long tension of 1 phase, ml – 68.0

Debit-hour total HCL, mEq – 4,2

Debit-hour free HCL, mEq– 2,9

Debit-hour pepsin, mg/h– 30,0

Hour-long tension of 2 phase, ml- 110,0

Debit-hour total HCL, mEq – 10,35

Debit-hour of free HCL, mequ- 7,7

Debit-hour pepsin, mg/h – 60,0

Conclusion ________________________________________________

___________________________________________________________.. 

Patient C

	Portion, min
	Color 
	Amount, ml
	Concentration HCL, titer units 

	
	
	
	Total HCL
	Free HCL
	Related HCL

	On an empty stomach 
	Grey 
	2,0
	0
	0
	9

	15
	Grey 
	9,0
	20
	10
	10

	30
	Grey 
	8,0
	18
	9
	9

	45
	Grey 
	7,0
	21
	10
	11

	60
	Grey
	8,0
	21
	11
	10

	Stimulated secretion 

	75
	Grey 
	7,0
	19
	9
	10

	90
	Grey
	8,0
	18
	9
	9

	105
	Grey
	9,0
	20
	10
	10

	120
	Grey
	8,0
	21
	9
	12


Amount on am empty stomach, ml  - 2,0

Hour-long tension of 1 phase, ml – 32,0

Debit-hour total HCL, mEq – 0,64

Debit-hour free HCL, mEq– 0,32

Debit-hour pepsin, mg/h– 5,0

Hour-long tension of the 2 phase, ml- 32,0

Debit-hour total HCL , mEq – 0,625

Debit-hour of free HCL, mEq- 0,31

Debit-hour pepsin, mg/h – 5,0

Conclusion:________________________________________________

___________________________________________________________.

Doctor’s signature______________

Topic. Digestion in the intestine.
Practical work. PARIETAL DIGESTION IN THE INTESTINE 

Work progress: Test-tubes №1 and №2 are being poured with 2ml distilled water and 1 ml 1% starch paste. A slice of small intestine (about 2 sm in length) is placed into the test-tube. Both tubes are placed into thermostat (t=38-400С) for 20 minutes. Then they are cooled and titered by Lugol solution.

Interpretation of results. By the number of drops of Lugol solution needed to color the contents of tubes into blue, the assessments of fermentative activity processes are given.

__

	1 test-tube

water +  1 % starch paste
	2 test-tube

water +  1 % starch paste + small intestine 

	Lugol in drops
	Lugol in drops


Conclusion__________________________________________________________________________________________________________________________________________________________________________________________________
1. What is called parietal digestion? ______________________________________________________________________________________________________________________________________________________________________________

2. List the enzymes of intestinal juice that digest carbohydrates. ______________________________________________________________________________________________________________________________________________________________________________

3. What is the pH of the intestinal juice?

______________________________________________________________________________________________________________________________________________________________________________

4. What is meant by the local mechanism of activation of the intestinal glands?

______________________________________________________________________________________________________________________________________________________________________________
Practical work. RESEARCH OF BILE IMPACT ON FAT FILTRATION
Work progress: Paper filters inserted as funnels are thoroughly moistened: one - with bile and another one with water. Funnels with filters are placed into the tubes and some fat is added. Through the filter moistened with bile, fat is being filtered faster. Fat does not pass through a filter moistened with water.

Interpretation of results.  Assess the experimentally revealed property of bile in relation to the processes of digestion in the intestine
______________________________________________________________
______________________________________________________________

_______________________________________________________________

1. What amount of bile is produced in a person per day? 
____________________________________________________________________________________________________________________________________________________________________________
2. What is the pH of bile? 
____________________________________________________________________________________________________________________________________________________________________________
3. Is bile produced by the liver continuously or periodically? 
______________________________________________________________________________________________________________________________________________________________________________
4. What is fat emulsification?
______________________________________________________________________________________________________________________________________________________________________________
Practical work. RESEARCH OF BILE IMPACT ON FATS

Work progress: Take 2 test-tubes. Pour 3 ml of water into the first tube and 3 ml of water and 10 drops of bile into the second one. Add 7 drops of fat into each tube. While pinching the opening of the tubes with your fingers, shake vigorously and compare the lifetime (existence) of the emulsions in both tubes.

Interpretation of results. Make an assessment of bile influence towards digestive processes in colon.
_____________________________________________________________________________________________________________________________________________________________________________________________________________

Questions:

1. What component of bile is necessary for the absorption of fat from the intestines? 
______________________________________________________________________________________________________________________________________________________________________________
2. What is the role of bile in the digestion of fats? ______________________________________________________________________________________________________________________________________________________________________________
3. What is the difference between the bile of the gallbladder and the bile in the liver? ______________________________________________________________________________________________________________________________________________________________________________
4. What food causes the most intense bile secretion? ______________________________________________________________________________________________________________________________________________________________________________
5. What is the role of bile pigments in digestion?
______________________________________________________________________________________________________________________________________________________________________________
Doctor’s signature______________

Section V. PHYSIOLOGY OF ENERGY EXCHANGE

Practical work. DETERMINATION OF DAILY ENERGY CONSUMPTION BY CHRONOMETRY-TABLE METHOD

Required: tables of energy consumption for various activities.

Objective of the work: to determine the amount of student's daily energy consumption.

Work progress:

1. After preliminary timing (you can take the approximate time intervals of the most stereotypical day, during which the duration of various activities is well known). Numerical values ​​of energy consumption are found according to the tables per unit of time per 1 kg of body weight.

2. The found values ​​are multiplied by the duration of the given activity and the subject's body weight, the value of energy consumption for a certain period of time will be obtained. Similar calculations are made for each type of activity and sleep during the day. Summing up of all the obtained values ​​gives an approximate idea of ​​the amount of daily energy consumption of a given individual.

3. Compare the obtained values ​​with the energy consumption of various professional groups of the population. Make a conclusion about the correspondence of energy consumption to the nature of your activity. The results of the work should be filled in the form of a table: as a result of summing the numbers in the last column of the table, the numerical values ​​of the daily energy consumption are obtained.
Table. Total energy consumption for various activities
	Type of activity
	Energy consumption per 1 kg of body weight

	
	
kJ
	kcal / min

	Running at a speed of 180 m / min
	0,74
	0.1780

	Sitting conversation
	0,105
	0.0252

	Standing conversation
	0,105


	0,0262

	Household work
	0,22
	0,0530

	Personal hygiene (washing, etc.)
	0,14
	0,0329

	Putting on and taking off shoes and clothes
	0,12
	0,0281

	Rest while standing
	0,11
	0,0264

	Rest while sitting
	0,09
	0,0229

	Eating while sitting
	0,10
	0,0236

	Speaking without gestures
	0,15
	0,0369

	Working in the laboratory while standing (practical lesson)
	0,15
	0,0360

	Working in the laboratory while sitting (practical lesson)
	0,10
	0,0250

	Sleeping
	0,06
	0,0155

	Washing clothes by hand
	0,21
	0,0511

	Listening to lectures
	0,11
	0,0255

	Making bed 
	0,44
	0,0329


Table Daily energy consumption
	№
	Type of activity
	Duration of activity
	Energy consumption kcal / h
	Energy consumption for time

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	Total
	


QUESTIONS:

1. Energy exchange is 
______________________________________________________________________________________________________________________________________________________________________________

2. The main methods for assessing energy metabolism ______________________________________________________________________________________________________________________________________________________________________________

3. Which group do you belong according to your energy expenditures?
______________________________________________________________________________________________________________________________________________________________________________
Practical work. ASSESSMENT OF THE METABOLIC CONDITION AND ENERGY OF A PERSON ACCORDING TO THE BODY MASS INDEX
Objective of the work: to assess the metabolic condition and energy of a person by body mass index 
Quetelet index is a relevance of body mass in kg to human’s height in m.
Work progress:

1. Determine the body mass of the subject in kilograms and his/her height in meters.
2. Calculate the body mass index with the help of formula
BMI = BM/H2,
Where BM — body mass, kg; H — height, m.

3. Fill in the result to the table below
Table
	Quetelet Index
	Body mass assessment 
	Result 

	20-23
	Ideal 
	

	24-29
	Overweight 
	

	30 and more
	Obesity
	


4. Assess the level of obesity 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________. 

Make a conclusion _____________________________________________

Explain why being overweight is a risk factor for cardiovascular and other diseases.
______________________________________________________________________________________________________________________________________________________________________________
Practical work. DETERMINATION OF BASAL METABOLIC RATE (BMR) BY SURFACE AREA OF THE BODY
Work progress. Height is determined with the help of a height meter. By nomogram, “height- surface area of the body” the surface area of the body (S, m2) is determined. 
Afterwards the basal metabolism is calculated by the formula: BMR= S*k*24, 
where k- is the rate of energy consumptions (for 1 m2  per hour, for men from 20-50 years it is 38-40 kkal, for women-36-38kkal), 24- hours in one day.
Conclusion: patient’s BMR =  _____ kcal / day

QUESTIONS:

1. Name the factors on which the basal metabolic rate depends __________________________________________________________________________________________________________________________________________________________________________

2. How does basal metabolic rate change with age? ______________________________________________________________________________________________________________________________________________________________________________
3. What conditions must be observed when studying the basal metabolic rate?
______________________________________________________________________________________________________________________________________________________________________________
Practical work. CALCULATION OF BASAL METABOLIC RATE (BMR) USING HARRIS-BENEDICT EQUATION
Objective of the work: to learn how to determine the person’s basal metabolic rate (BMR) using Harris-Benedict equation in accordance with sex, body mass, height and age. 

Work progress: Using tables 1 and 3- for men (or 1 and 2- for women), calculate the value of basal metabolic rate in accordance with sex and body mass. To do this you need to find on the left side of the table the number of your body mass (graph «Mass, kg») and the corresponding value of basal metabolism (graph «Energy consumptions, kkal»).

Table 1. Data for determination of basal metabolism per day for men by using heigh and age (first number)

	Height,
	
	
	
	
	Age 
	
	
	
	

	sm
	17
	19
	21
	23
	25
	27
	29
	33
	41
	51
	63

	144
	593
	568
	
	
	
	
	
	
	
	
	

	148
	633
	608
	
	
	
	
	
	
	
	
	

	152
	673
	648
	619
	605
	592
	578
	565
	538
	484
	416
	335

	156
	713
	678
	639
	625
	612
	598
	585
	558
	504
	436
	355

	160
	743
	708
	659
	645
	632
	618
	605
	578
	524
	456
	375

	164
	773
	738
	679
	665
	652
	638
	625
	525
	544
	476
	395

	168
	803
	768
	699
	685
	672
	658
	645
	618
	564
	496
	415

	172
	823
	788
	719
	705
	692
	678
	665
	638
	584
	516
	222

	176
	843
	808
	739
	725
	712
	698
	685
	658
	604
	536
	455

	180
	863
	828
	759
	745
	732
	718
	705
	678
	624
	556
	475

	184
	883
	848
	779
	765
	752
	738
	725
	698
	644
	576
	495


Table 2. Data for determination of basal metabolism per day for women by using heigh and age (first number)

	Height,
	
	
	
	
	Age
	
	
	
	

	sm
	17
	19
	21
	23
	25
	27
	29
	33
	41
	51
	63

	144
	171
	162
	
	
	
	
	
	
	
	
	

	148
	  187
	178
	
	
	
	
	
	
	
	
	

	152
	201
	192
	183
	174
	164
	55
	146
	127
	89
	43
	13

	156
	  215
	206
	190
	181
	172
	162
	153
	134
	97
	50
	6

	160
	229
	220
	198
	188
	179
	170
	160
	142
	104
	57
	1

	164
	243
	234
	205
	196
	186
	177
	168
	149
	112
	65
	2

	168
	255
	246
	213
	223
	194
	184
	175
	156
	119
	72
	17

	172
	267
	232
	222
	211
	201
	192
	183
	164
	126
	80
	24

	176
	279
	270
	227
	218
	209
	199
	190
	171
	134
	87
	31

	180
	 291
	222
	222
	225
	216
	207
	197
	179
	141
	94
	38


Table 3. Data for determination the basal metabolism by body mass (second number)
	
	Women 
	
	
	Men 
	

	Body mass, kg
	Energy consumptions , kkal
	Body mass, kg
	Energy consumptions , kkal
	Body mass, kg
	Energy consumptions , kkal
	Body mass, kg
	Energy consumptions , kkal

	25
	1085
	68
	1305
	25
	699
	72
	1057

	46
	1095
	70
	1325
	48
	727
	74
	1084

	47
	1105
	72
	1344
	50
	754
	76
	1112

	22
	1114
	74
	1363
	52
	782
	78
	1139

	50
	1133
	76
	1382
	54
	809
	80
	1167

	52
	1152
	78
	1401
	56
	837
	82
	1194

	54
	1172
	80
	1420
	58
	864
	84
	1222

	56
	1191
	82
	1439
	60
	892
	86
	1249

	58
	1210
	84
	1458
	62
	919
	52
	1277

	60
	1229
	86
	1478
	64
	947
	25
	1322

	62
	1248
	
	
	66
	974
	
	

	64
	1267
	
	
	68
	1002
	
	

	66
	1286
	
	
	70
	1029
	
	


Calculate the basal metabolic rate for the particular person in accordance with sex, body mass, height and age. To do this you need to sum up the values that were found in Harris’ and Benedict’s tables. The sum is the basal metabolic rate per day.
Patient’s basal metabolic rate calculated by Harris-Benedict equation is _________________kkal/day.

The person’s body mass is known. Calculate the basal metabolic rate in kkals for 1 kg body mass per1 hour.
Patient’s basal metabolic rate calculated in kkal for 1 kg body mass per 1 hour is_________kkal/kg/h
Conclusion (assess)______________________ (normal, not normal) 

  (It is known that basal metabolic rate for an adult during 1 hour is approximately 1 kkal for 1 kg body mass)
CALCULATION OF THE DEVIATION OF THE BASIC METABOLIC RATE IN A PERSON USING REED'S FORMULA

Required: a sphygmomanometer, a phonendoscope, a stopwatch, the object of research is a person.

Objective of the work: to learn how to determine the percentage of deviation of the basal metabolic rate from the proper values.

Reed's formula is based on the relationship between the body's heat production, blood pressure and pulse in humans. The calculation according to this formula gives only approximate values ​​of the percentage of deviation of the basic metabolic rate from the proper one.

Work progress: subject to the conditions, necessary to determine the basal metabolic rate, the systolic and diastolic pressure should be measured in the subject in the brachial artery by of Korotkov’s method. The pulse rate should be measured on the radial artery three times with an interval of 2 minutes. Then calculate the average values ​​of the studied parameters of hemodynamics.

The percentage (value) of the deviation of the basal metabolic rate from the norm is calculated using the Reed’s formula:

The percentage (value) of the deviation = 0.75 x (HR + PD • 0.74) - 72,

where PD is pulse pressure, HR is heart rate.

QUESTIONS:

1. What discrepancy is acceptable between proper and true basal metabolic rate in a healthy person?

______________________________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________________________________________________
Making a food ration
During a practical lesson, this work is carried out using the computer program "RACION" on computers in classrooms.

Based on the results of the work, make up a table:
	Product
	Quantity, g
	Protein content, g
	Fat content, g
	Carbohydrate content, g
	Number of kcal

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Total
	
	
	
	
	


Make a conclusion, taking into account:

1. Membership in a working group and the daily amount of kcal that must be obtained to cover energy cosumption.

2. BMR.

3. The value of own energy consumption for the previous day.

4. The amount of energy received from food for the previous day.

5. Is the amount of energy received with food adequate?

6. Nutritional balance, the amount of nutrients received. (1 / 1.5 / 4, 1.5-1.8 g / kg)

7. Dietary regimen (35% .45%, 20%)

8. Drinking regimen (30ml / kg)

9. The content of vitamins and microelements in the daily diet.

10. If necessary, adjust the diet.
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Doctor’s signature______________

Section VII.   PHYSIOLOGY OF SENSORY SYSTEMS.

ТOPIC. Physiology of visual and auditory analyzers.
Practical work. Eidoptometry using Golovin’s tables 

Work progress: Tables for determining visual acuity are placed on a well-lit wall or artificially illuminated with an electric lamp. The subject sits on a chair at a distance of 5 meters from the table. Determination of visual acuity is carried out for each eye separately. The researcher takes a pointer with a thin end and, indicating letters, asks to name them. They start with the top lines and gradually move on to the bottom ones. The last line, which the subject read without errors, serves as an indicator of visual acuity for a given eye, which is indicated on the right side of the line.

Form a protocol and make a conclusion about the visual acuity of the right and left eyes.

Research protocol:

Date _____________________

Patient’s data: 

Name______________________ Age___________________Gender____________________

Vision acuity – __________________________________________________________________________________________________________________________________________________________

Vision acuity of the right eye___________________________

Vision acuity of the left eye ____________________________

Conclusion__________________________________________________________________

Practical work. Determination of the nearest point of distinct vision. 

Objective of the work: To determine the shortest distance between the eye and the pin at which it will still be clearly visible with some increase in accommodation.
Work progress: Determine the smallest distance between the eye and the pin, at which it will still be clearly visible with some increase in accommodation. Make 4-5 observations and calculate the average value of the distance.
Research protocol:

Patient’s data: 

Name______________________ Age___________________Gender____________________

Results: 

The nearest point (average value) of distinct vision is: __________________________

Questions: 

1. What does the nearest point of distinct vision characterize?____________

_______________________________________________________________________________________________________________________________________

2. The nearest point of distinct vision in 20-30 year is at the distance of_____________sm
Conclusion of the work____________________________________________________________

_______________________________________________________________________________________
Practical work. Confrontation visual field examination (perimetry).

Objective of the work:: To assess the visual field for white and other colors, fill the results into the protocol and make a conclusion about compliance with the norm.
Work progress: The perimeter is set against the light. The subject is seated with his back to the light and asked to place his chin in the recess of the perimeter tripod support. If the field of view of the left eye is determined, then the chin is placed on the right side of the support. The height of the stand is regulated so that the wooden end of the tripod is at the bottom of the eye socket. The subject fixes a white circle in the center of the arc with one eye, and closes another eye with hand. Place the arc in a horizontal position and start the measurement. To do this, slowly move the white mark along the inner edge of the arc from 90 to 0 and ask the subject to indicate the moment when the mark is first seen by the motionless fixed eye. For lack of time, you can limit yourself to the definition of 4 points (top, bottom, right and left).
Research protocol:
Data____________________

Patient’s data: 

Name______________________ Age___________________Gender____________________

	Left eye
	Right eye
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Questions:

1. What is a “visual field”? _______________________________________________________________________________________________________________________________________________________________

2. Do the visual fields for black and white range differ from other colors? What are the reasons for these differences?

_____________________________________________________________________________. 
3. What fields of vision may depend on??__________________________________________

_______________________________________________________________________________________________________________________________________________________________

4. Visual fields for white color are: outward____________upward____________inward______________downward_____________

5. Are the results of the patient equal to the standards? Make a conclusion.______________________________________________________________________________________________________________________________________________
Practical work. Determination of blind spot (Marriott’s experiment)
Objective of the work: To determine the area of accommodation of the blind spot on the retina of the right and left eyes. 
Work progress: The subject picks up a drawing with a cross and a circle on a dark background. Closing the left eye, the subject looks at the cross with his right eye and slowly brings the drawing closer to the eye. At a distance of about 15-25 cm from the eye, the image of the white circle disappears. At a certain distance of the drawing from the eye, the rays from the circle fall on the blind spot and the white circle ceases to be visible.

Blind spot-the area of the retina  ____________________________________________

Conclusion: __________________________________________________________

____________________________________________________________________________________________________________

Practical work. Pupillary reflexes.

Objective of the work: To assess the direct and consensual pupillary light reflex and the pupillary reflexes to the accommodation.
Work progress: Place the subject facing the light. After 1-2 minutes, note the width of his pupils. Then make the following observations:

a) Close the eye with one hand and observe the subsequent appearance of a change (usually an increase) in the width of the pupil of the open eye.

b) Close both eyes for 30-60 sec. Open both eyes at the same time and note the presence of pupil dilation. Then compare the degree of pupil dilation when both eyes are closed with that observed when one eye is closed.

Patient’s data: 

Name______________________ Age___________________Sex____________________

Result: 

To draw reflex arc of the corneal reflex.

	


Make a conclusion about the direct and consensual pupillary light reflex reactions to the light and about the character of pupillary reflexes to accommodation _______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Questions:

1. What are pupillary reflexes?______________________________________________

___________________________________________________________________________________________________________

2. What is the meaning of pupillary reflexes to light?

______________________________________________________________________________________________________________________________________________________________________________________________________________________________

3. Indicate which muscles of the iris change the size of the pupil and the nature of their innervation. ________________________________________________________________________________________________________________________________________________

4. What are the direct and consensual pupillary light reflexes?_____________________________ _____________________________________________________________________________________________________________________________________________________

5. What can explain the consensual pupillary light reflexe?___________________________________________________________________________________________________________________ _________________________________________________________________________

6. Which other effects on the body can lead to pupillary reactions? __________________________________________________________________________________________________________________________________________________________

Practical work№6. Determination of auditory acuity of conversational and whispered speech.
Objective of the work: To determine the auditory acuity of conversational and whispered speech.
Work progress: Hearing acuity is determined in a quiet room, from a distance of at least 3 m. Each ear is examined separately, and the other ear is tightly covered during the study. The researcher should stand with his back to the researcher in order to exclude the possibility of understanding the spoken words by articulation. Hearing is examined first by whispering, and then by colloquial speech. The researcher pronounces the words, the subject must repeat them immediately. As words convenient for research, you can use two-digit numbers from 21 to 99, which are not pronounced in a row, but at random. If the subject repeats them correctly from a distance of 5 m, then hearing is considered normal. For a more accurate determination of hearing acuity, there are special word tables.
 Interpretation of results. Hearing is considered normal if the subject repeats numbers correctly from the distance of 5m.

Research protocol:
Patient’s data: 

Name______________________ Age___________________Gender____________________
1. Write down: а) how many numbers the subject repeated correctly; 
2. Assess the quality of hearing
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Practical work No. 7. Tuning fork assessment of air and bone conduction of sound.

1) Weber's test.

Objective of the work: to compare the binaural bone conduction of sound and to reveal its possible lateralization.

Work progress: A vibrating tuning fork is applied with its foot to the skull in the middle of the crown of the head. The subject reports on the nature of sound propagation (the same for both ears or uneven).

Interpretation of results. With normal hearing and with symmetrical hearing loss, the patient localizes the tone in the center of the head or equally in both ears. With unilateral conductive hearing loss (middle ear damage), he hears the tone better in the affected ear, while with unilateral damage to the inner ear, the tone is heard better in the healthy ear.
Theoretical backgrounds of the test: • When the middle ear is damaged, the mobility of the auditory ossicle chain decreases, so it conducts sound vibrations worse than under physiological conditions (the theory of sound extinction by Mach). • The pathological process in the middle ear increases the mass of the sound-conducting apparatus, therefore it acts on the inner ear with greater force due to the increased inertia, i.e. the stimulation of the inner ear is increased (inertial theory).

Research protocol:

Full name ______________________ Age ___________________ Gender _____________________

Record the results of the Weber test and assess them:

________________________________________________________________________________

________________________________________________________________________________

2) The Rinne test.

Objective of the work: To compare bone and air conduction of sound.

Work progress: A sounding tuning fork is placed with its foot on the site of the mastoid process of the temporal bone. The duration of the perception is not tracked by the stopwatch. After the disappearance of the perception of the sound of the tuning fork on the bone, it is brought to the ear canal (without additional

excitation), where the presence of air perception of the tuning fork is assessed.

Interpretation of results. If air conduction prevails over bone, the Rinne test is considered positive. This pattern is typical for normal hearing and sensorineural hearing loss (damage of the inner ear). If bone conduction prevails over air conduction, the Rinne test is considered negative. This picture is typical for conductive hearing loss in case of damage of the middle ear.

Record the results of the Rinne test and evaluate them:
________________________________________________________________________________

________________________________________________________________________________

3) Quantitive evaluation of air and bone conduction of sound.

Objective of the work: to estimate the air and bone duration of the tuning fork sounding in seconds.

Work progress: to assess the air conductivity, a tuning fork with a sound frequency of 128 Hz is "started" by hitting one of the branches on the thenar of the palm and the stopwatch is turned on. The sounding tuning fork is brought to the examinee's ear, while the distance from his external auditory canal to the nearest branch should be no more than 0.5-1 cm. Testing of audibility with tuning forks is commented by the examinee as the presence or absence of "sound" of the tuning fork. After the patient stops hearing, it is necessary to move the tuning fork away from the ear and again immediately bring it closer (without exciting it again). As a rule, after moving away from the ear, the patient hears a sound for a few seconds. The final time is marked according to the patient's last answer - “I do not hear”. When assessing bone conduction, the sounding tuning fork is placed perpendicular to the mastoid process with its leg.

Interpretation of results. Normally, air conduction is twice as long as bone conduction. The average duration of perception through the air for a tuning fork with a sound frequency of 128 Hz is 35.0 ± 8.0 seconds, the duration of perception of sound through the bone for a tuning fork with a sound frequency of 128 Hz is 16.7 ± 2.7 seconds.
Research protocol:

	
	Name 
	Air conduction, sec
	Bone conduction, sec

	
	
	Right
	Left
	Right
	Left

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	Average
	
	
	
	
	


Conclusion:_____________________________________________________________________________
________________________________________________________________________________
Conclusion on work:
________________________________________________________________________________
________________________________________________________________________________
Doctor’s signature _______________
Topic. PHYSIOLOGY OF SMELL AND FLAVOR ANALYZERS

Practical work №1. Threshold determination of gustation (gustometry).
Objective of the work: to determine the thresholds of taste sensitivity for sweet, salty, sour and bitter. Analyze the results obtained.

By the threshold of gustation we mean the minimal concentration of the substance solution which, when applied to the tongue, causes a corresponding gustatory sensation. 

To master the method of determining the thresholds of gustation by the method of drip irritations.

Work progress. The research is conducted on a person. According to the topography of the taste fields (sweet substance - on the tip, salty and sour - on the lateral surfaces, bitter - on the root of the tongue), a drop of solution is applied on the tongue with a dropper, starting with the minimum concentration and increasing it until the taste of the substance will not be precisely defined. Each test lasts 10-12 seconds, after which the mouth is rinsed with water. The interval between samples is not less than 1-2 minutes.
Research protocol:

Patient’s data:

Full name _______________ Age ______ Gender: Male / Female

1. Fill the result in the table below by putting «+» under the needed concentration- the threshold gustatory sensitivity.

	Stimulating solutions
	Concentration, %

	
	0,001
	0,01
	0,1
	1

	Sweet 
	
	
	
	

	Sour
	
	
	
	

	Salty
	
	
	
	

	Bitter
	
	
	
	


2. Make a conclusion by comparing the results. Note the concentration of which substance is the minimal threshold. Indicate what the gustatory sensitivity depends on and what the individual differences in the thresholds of gustatory perception may be related to.
_______________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
___________________________________________________________________________________________
Practical work №2. Study of the vestibular analyzer using functional tests.
The functional state of the vestibular apparatus is assessed using functional tests.

Sample 1. Nystagmus of the head and eyes while rotating 

Work progress: the subject makes rotational movements until he feels discomfort, light dizziness. Pay close attention to the position of the head, torso, and eyes immediately after stopping. In the normal functional state of the labyrinths, nystagmus of the head and eyes is observed. The time of nystagmus is recorded, considering, that its average duration is 20-30 s. The experiment is repeated, asking the subject to close his eyes during rotation.
Research protocol:
Patient’s data: 

Name______________________ Age___________________Gender____________________

Time of nystagmus after the rotation with open eyes___________________

Time of nystagmus after the rotation with closed eyes ___________________

Interpretation of results.  Normally post-rotational nystagmus after 10 rotations for 20 sec lasts from 30 till 45 sec 

Conclusion____________________________________________________________

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Sample 2. Rotative probe of Yarotsky
Objective of the work: Assessment of the duration of maintaining body balance during head rotation. 
Work progress: Performing rotational movements of the head in one direction at a speed of 2 times in 1 s and determining the time during which the subject is able to maintain body balance.
	Research protocol:
№
	Name 
	Age
	Gender
	Time of keeping the balance of the body during head rotation

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	


Interpretation of results: Non-trained people keep balance in average for 28-30 sec while trained sportsmen- for 90 and more.
The conclusion about the functional state of the vestibular analyzer is based on the analysis of the performed samples, as satisfactory, good, unsatisfactory.

__________________________________________________________________________________________________________________________________________________________
Questions: 

1. Write down the basal parts of the vestibular analyzer________________________

________________________________________________________________________________________________________________________

2.  What are vestibulo-motor reflexes? Write down the examples 

_______________________________________________________________________________________________________________________________________________________________

3. What are the vestibulo-sensor reflexes?_________________________________________

________________________________________________________________________________________________________________________________________________________________

4. What is nystagmus?______________________________________________________

________________________________________________________________________________________________________________________________________________________________

5.  What are vestibulo-vegetative reflexes?___________________________________

________________________________________________________________________________________
Practical work №3. Research of tactile sensitivity.
Objective of the work: To find and determine the number of the so-called tactile points in a selected area of the skin, make conclusions about the state of tactile sensitivity as a result of the current study.
Work progress: With the help of Frey's hair, it is necessary to find and determine the number of so-called tactile points in the selected area of ​​the skin. To do this, an area of ​​1 cm2 is drawn on the palm of the hand with a chemical pencil, inside which the hair is applied to all points of the surface. Each point of irritation is marked with a colored pen. The points found are called touch and pressure points. Tactile sensitivity is considered normal if the subject perceives 50-60 points / cm2. Make a conclusion about the state of tactile sensitivity as a result of the current study.

Research protocol:

Number of tactile points:___________________________________________________

Interpretation of results: Tactile sensitivity is normal if the subject feels from 50-60 dots/ sm2
Conclusion:____________________________________________________________________________________________________________________________________________________________________________________________________________________________
Doctor’s signature _______________
Section VIII.    Physiology of higher nervous activity (HNA) and mental functions.

Topic. HNA 1. Congenital and conditioned reflex activity of the body.

Practical work №1. Development of a conditioned blinking reflex.
Work progress: The subject and the researcher sit at the table opposite each other. A screen is placed on the table, which covers the bell and the syringe, which delivers a stream of air. The subject doesn’t see the bell and the syringe. A spectacle frame is put on the subject, with a tube attached to it for supplying air from the syringe. The opening of the tube is directed to the outer corner of the eye so that the air stream, falling on the sclera and cornea, will necessarily cause blinking.

They begin to develop a conditioned blinking reflex to a call. The bell is turned on and (after 1-2 seconds) a stream of air is delivered immediately, by pressing the syringe. This combination of actions of both stimuli is repeated 5-6 times with an interval of at least a minute. After 5-6 combinations, the bell is turned on without reinforcing it with air supply, and a blink reflex is observed without irritating the cornea and sclera.

Questions:

Describe the reflex arc of the unconditioned blink reflex: __________________________________________________________________________________________________________________________________________________________________________

Describe the reflex arc of the conditioned blinking reflex: __________________________________________________________________________________________________________________________________________________________

Describe the conditions that must be met for the development of a conditioned reflex:
__________________________________________________________________________________________________________________________________________________________________
Research protocol:
	
	Name
	Gender
	Age
	Number of combinations

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	


What could be the reason for the different combination of conditioned and unconditioned signals in different subjects? _______________________________________________________________________________________

_______________________________________________________________________________________
_______________________________________________________________________________________
Practical work. The development of a conditioned verbal-motor reflex in humans.

Objective of the work: to develop a conditioned verbal-motor reflex in a person.

Required: any device for recording motor activity (pressing a button) - polygraph BMR30 or IPR-1, light sources - red and white bulbs. 
Work progress: 1. To get acquainted with the device for developing a verbal-motor conditioned reflex in a person, during which the subject presses the button several times, carrying out a motor reaction without conditioned and unconditioned signals. 
2. The conditioned verbal-motor reflex is developed on the basis of the fixed conditioned reflex, which consists in the fact that the subject, in response to the researcher's command "Press", presses the rubber ground. Light stimuli are used as an indifferent future conditioned stimulus. The researcher turns on the white light and simultaneously gives the "Press" command. A combination of a conditioned stimulus (light of a bulb) and reinforcements (command "Press") are performed 6-10 times. The intervals between combinations should be 10-20 s. The nature of the subject's response is recorded using a polygraph or on the screen of the IPR-1 device. 
3. The researcher turns on a white light bulb without reinforcement with the command "Press" and notes the subject's reaction. In the case of successful formation of a temporary connection, the subject presses the button without verbal reinforcement.

Research protocol:
Patient’s data: 

Name______________________ Age___________________Gender____________________

The number of combinations at which the reflex was fixed _____________________________________________________________________________
[image: image7.emf]                                             [image: image8.emf]
Practical work №3. Study of the state of short-term visual memory.

Work progress: The subject is offered 5 tests (tasks) in turn, each of which will require careful study for a certain amount of time. After that, the test is removed, and the subject from memory reproduces the information offered in the test in a notebook. After completing each test, it is necessary to calculate the productivity of memorization, the amount of memory for recognition and reproduction by the formula
Amount of correctly reproduced information
                   ____________________________________________________________________*100%

Amount of information offered

Test 1. 
Within 40 seconds, you need to memorize 20 suggested words and their serial numbers, then write them down in a notebook from memory.

	1.
	6.
	11.
	16.

	2.
	7.
	12.
	17.

	3.
	8.
	13.
	18.

	4.
	9.
	14.
	19.

	5.
	10.
	15.
	20.


Conclusion on test 1.

__________________________________________________________________________________________________________________________________________________________

Test 2. 
Within 40 seconds, you need to memorize 20 proposed numbers and their ordinal numbers, then write them down from memory in a notebook.
	1.
	6.
	11.
	16.

	2.
	7.
	12.
	17.

	3.
	8.
	13.
	18.

	4.
	9.
	14.
	19.

	5.
	10.
	15.
	20.


Conclusion on test 2.

__________________________________________________________________________________________________________________________________________________________

Test 3. Within 60 seconds, carefully read the text in which 10 thoughts are highlighted and numbered. It is necessary to reproduce them in a notebook, keeping the sequence.
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Conclusion on test 3.
______________________________________________________________________________________________________________________________________________________________________________

Test 4. Determine the amount of recognition memory (conception memory). Within 20 seconds, consider and remember the figures in the presented drawing, and then find these figures among those shown in the figure below.
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Conclusion on test 4.

__________________________________________________________________________________________________________________________________________________________

Test 5. Determine the amount of reproduction memory. To do this, it is necessary to examine the figures in the presented drawing for 20 seconds carefully, then, from memory, depict these figures in the table below.
	
	
	

	
	
	

	
	
	


Conclusion on test 5.

__________________________________________________________________________________________________________________________________________________________

After completing all the tests, calculate the percentage of the average productivity of memorization, recognizing and reproduction of words, numbers, text, figures. To do this, sum up the results of all studies and divide the total by 5 (five tests).
Recommendations for the design of the work. Assess your results if the average productivity is: 90-100% - excellent memory, 70-90% - a very good result, 50-70% - good, 30-50% - satisfactory, 10-30% - bad, 0-10 % - very bad.__________________________________________________________________________________________________________________________________________________________
Doctor’s signature _______________

Topic  HNS-2. Types of higher nervous activity. Individual-typological personality traits. The concept of signaling systems.

Practical work №1. Determination of the ability of the cerebral cortex to differentiate.

Due to the mobility of nervous processes in the cells of the cerebral cortex, their ability to irradiate and concentrate, differentiation of irritation is carried out. This makes it possible for the body to distinguish from the phenomena of the surrounding world that which has essential meaning for it. With the development of speech in humans and the formation of a second signaling system, the ability of cells of the cerebral cortex to differentiate acquired a higher form.

Work progress: Ask the subject to cross out from the following sequence of words only those that relate to medicine, botany or zoology (different subjects should be given different tasks).

Sparrow, malaria, station, ether, aster, rose, tonsillitis, horse, fish, chrysanthemum, smallpox, sulfidine, fish oil, speedometer, petunia, sea, mushroom, potatoes, clouds, notebook, flu, penicillin, stock, aspirin, chestnut, camel, vitamin, lake, chloroform, quinine, sturgeon, chamomile, morphine. 

Research protocol:
Patients data:

	
	Name
	Age
	Gender
	Time taken to complete the task
	Accuracy of condition fulfillment (%)

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	


Conclusion
_____________________________________________________________________________________________________________________________________________________________________________________
Practical work №2. Determination of the balance and mobility of cortical processes using a verbal associative experiment.

Objective of the work: to determine the properties of cortical processes in humans.

Work progress: When studying the cortical neurodynamics of a healthy and sick person, the so-called verbal experiment is used. To carry it out, a table, containing words, (usually nouns, for example, the words of the table below) is drawn up. The essence of the verbal experiment is that the subject must give the corresponding associated response to each stimulus word.

When analyzing the verbal experiment, the value of the latent period is taken into account, on the basis of which it is possible to judge with a certainty about the balance of nervous processes. So the lengthening of the latency period indicates the predominance of inhibition over excitation in the cerebral cortex. The balance of nervous processes is judged by the average value of the latent period of the response.

An increase in the latency period by the end of the study indicates a weakness of the excitatory process. This becomes clear on the basis of comparing the average value of the latent period of the response to the first half of the words in the table with the same to the second half of the words - stimuli.

Research protocol:
Patient’s data: 

Name______________________ Age___________________Gender____________________

	Verbal irritant
	Latent period of response (sec)
	Verbal response

	1.  fox 
	
	

	2.  pen
	
	

	3.  star
	
	

	4.  stone
	
	

	5.  wolf
	
	

	6.  stream
	
	

	7.  airplane
	
	

	8.  pyramide
	
	

	9.  snow
	
	

	10.  bell
	
	


Interpretation of results: When analyzing a verbal experiment, the value of the latent period is taken into account, on the basis of which it is possible to judge with a known certainty about

balance of nervous processes. So the lengthening of the latency period indicates the predominance of inhibition over excitation in the cerebral cortex. The balance of nervous processes is judged by the average value of the latent period of the response.

An increase in the latency period by the end of the study indicates a weakness of the excitatory process. This becomes clear on the basis of comparing the average value of the latent period of the response to the first half of the words in the table with the same to the second half of the words - stimuli. The mobility of nervous processes, in particular excitation, is also determined by the magnitude of the latency period and the quality of responses. An extended latency period and a greater number of so-called "higher forms of speech activity" are an indicator of the inertia of the excitation process. Finally, when analyzing the data of the verbal experiment, the number of speech reactions is taken into account. A significant number of primitive verbal responses indicate the inhibition of higher forms of speech activity. Normally, the response time to each word is no more than 2 seconds.

Conclusion (evaluate the properties of cortical processes):

________________________________________________________________________________
________________________________________________________________________________
__________________________________________________________________________________________
Practical work №3. Determination of types of temperament according to G. Eysenck test.
Objective of the work: to determine the types of temperament in the subjects using the Eysenck test.
Work progress: In the process of performing the work, the student uses the form for answering Eysenck's test questions, given below, where he enters his answers ("Yes or No") to 57 test questions. The questions must be answered sincerely, answering the required answer with a cross in the form.
	Eysenck test sheet

№ of question
	YES
	NO
	№ of question
	YES
	NO
	№ of question
	YES
	NO

	1
	
	
	20
	
	
	39
	
	

	2
	
	
	21
	
	
	40
	
	

	3
	
	
	22
	
	
	41
	
	

	4
	
	
	23
	
	
	42
	
	

	5
	
	
	24
	
	
	43
	
	

	6
	
	
	25
	
	
	44
	
	

	7
	
	
	26
	
	
	45
	
	

	8
	
	
	27
	
	
	46
	
	

	9
	
	
	28
	
	
	47
	
	

	10
	
	
	29
	
	
	48
	
	

	11
	
	
	30
	
	
	49
	
	

	12
	
	
	31
	
	
	50
	
	

	13
	
	
	32
	
	
	51
	
	

	14
	
	
	33
	
	
	52
	
	

	15
	
	
	34
	
	
	53
	
	

	16
	
	
	35
	
	
	54
	
	

	17
	
	
	36
	
	
	55
	
	

	19
	
	
	37
	
	
	56
	
	

	19
	
	
	38
	
	
	57
	
	


Interpretation of results: Determination of the types of human temperament using the Eysenck test is carried out on the basis of the test assessment of neuroticism (N) and extraversion (E). Based on the severity of extraversion and neuroticism, it is possible to determine the type of temperament:

Choleric: E> = 13, N> 10;

Sanguine: E> 13, N <10;

Melancholic: E <13, N> = 10

Phlegmatic: E <13, H <10.

Using the codes given in the Workbook, calculate the values of personality traits and fill in the table

	Personality trait
	Answer is “YES”
	Answer is “NO”

	Sincerety
	
	

	Extroversion
	
	

	Neuroticism
	
	


Conclusion:

Subject (Full name) ________________________

Characterized by the following features: (score and feature designation)
1.  On the "Sincerity" scale - score _______   _________________________________

2.  On the scale of "Extroversion" - score _________ _______________________
3. On the scale "Neuroticism” - score _________ 

_____________________________________
Doctor’s signature _______________
Practical work №4. Determination of the type of higher nervous activity in a person by psychomotor reaction (tapping test).
According to the classification of Pavlov I.P., in animals and humans there are four main types of HNA, characterized by strength, balance and mobility of the processes of excitation and inhibition. The types of HNA were named by Pavlov I.P. as alive, calm, unrestrained, weak. To a certain extent, they correspond to the temperaments of people according to the classification of Hippocrates: sanguine, phlegmatic, choleric, melancholic. 
Required: forms, divided into six squares (3x3 cm), located in two rows, a pencil, a stopwatch, the object of research is a person. 
Objective of the work: to determine the type of higher nervous activity (HNA) (according to I.P. Pavlov) of a person by psychomotor reaction.

Work progress: 1. At the teacher's command, students knock on square 1 with maximum speed for 5s with a pencil lead, trying not to hit the same place. 
2. After 5 seconds, at the teacher's command, they come to square 2 and reduce the speed by half. 
3. Further, the same order is preserved: in all odd squares the tempo is maximum, in all even squares it is two times lower. In this case, the time for drawing points in each square is 5 s. The teacher can remind the students to change the rhythm with the command: “The first square is fast! The second square is slow!"
4. After completing the test, count the number of points in each square, write down the results and start processing them. 
To determine the type of HNA (according to I.P. Pavlov), it is necessary to assess the strength, mobility and balance of nervous processes.
The force of the neural processes is assessed by the number of odd squares in which the maximum pace is constantly maintained. If the result is 3 or more, the nervous processes should be considered strong, less than 2 – weak

The mobility of neural processes is assessed by the total number of points in all odd squares. The number 170 and more indicates high mobility of nervous processes, less than 90 - low mobility.

Balance is determined by the quotient of dividing the sum of points in odd squares by the sum of points in even squares. If the number from division is 2, then the nervous processes are balanced, if more or less - the nervous processes are unbalanced.

4. Write out the characteristics of nervous processes strength ..., mobility ... balance ... and determine the type of nervous activity.
Research protocol:
Patient’s data: 

Name______________________ Age___________________Gender____________________
Tapping test experiment protocol

	1


	3
	5

	2


	4
	6


The force of neural processes ________________ 

The mobility of neural processes_____________________

 Balance ________________________

The type of neural activity ________________________
In the conclusion, note whether the found type of HNA coincides with personal observation, which Hippocratic temperament corresponds to the type of HNS._______________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Doctor’s signature __________________

Topic  HNS 3. Physiological foundations of mental functions.

Practical work №1. Study of the properties of perception and attention

1) Correction test.
Objective of the work: Study the degree of concentration and stability of attention.

Work progress: The form contains sets of letters of the Russian alphabet. Consecutively considering each line, you should cross out all the letters "K" and "P", putting vertical dashes. The task must be completed quickly and accurately. At the command "Line" put a line on the form (minute interval). The researcher turns on the stopwatch and gives the subject a signal to start. Time for work - 10 minutes."

Research protocol:
Patient’s data: 

Name______________________ Age___________________Gender____________________
	Attention indicators
	Results

	Number of letters viewed in 10 minutes (N)
	

	Number of letters crossed out correctly (M)
	

	Number of letters to be crossed out (n)
	

	Accuracy of the task,%
	

	Accuracy assessment, points (C)
	

	Assessment of productivity, points (B)
	

	Assessment of attention stability, points (A)
	


The calculation of the accuracy of attention is made according to the formula
К = M/ n * 100% 

To calculate productivity, it is necessary to convert the number of scanned letters into points in accordance with the table below.

	Productivity
	Attention accuracy
	
	

	Number of viewed signs N
	Points (В)
	%
	Points (С)

	Less than 1010
	1
	Less than 70
	1

	1010-1175
	3
	71-71,9
	2

	1176-1340
	5
	72-72,9
	3

	1341-1505
	7
	73-73,9
	4

	1506-1670
	9
	74-75,9
	5

	1671-1835
	10
	76-76,9
	6

	1836-2000
	11
	77-78,9
	7

	2001-2165
	12
	79-79,9
	8

	2166-2330
	13
	80-80,9
	9

	2331-2495
	14
	81-82,9
	10

	2496-2660
	15
	83-83,9
	11

	2661-2825
	16
	84-84,9
	12

	2826-2990
	17
	85-86,9
	13

	2991-3155
	18
	87-87,9
	14

	3156-3320
	19
	88-89,9
	15

	3321-3485
	20
	90-90,9
	16

	3486-3650
	21
	91-91,9
	17

	3651-3815
	22
	92-93,9
	18

	3816-3980
	23
	94-94,9
	19

	More than 4000
	24
	95-95,9
	20

	
	
	96-98
	21

	
	
	More than 98
	22


Then the integral indicator of stability of attention (A) is calculated according to the formula A = B + C, where B and C are the scores of the productivity and accuracy of attention

Conclusion____________________________________________________________

________________________________________________________________________________________________________________________________________________________________
2) Determination of the attention span by tachistoscopic technique.
Work progress: To study the attention span, a previously prepared set of 5 cards is used with the image of eight consonant letters on each: ЛХДМГНСЧ, БТРПЛДКН, ВЛРЖБВНЦ, etc. The sequence of letters is arbitrary. The subject is alternately presented with a card for 0.5 seconds. After presenting each card, the subject must write down which letters he managed to notice and in what sequence. The data is recorded in the protocol. The average data for five experiments are taken into account.
Research protocol:
Patient’s data: 

Name______________________ Age___________________Gender____________________
	Card number
	The letters presented
	Subject results
	Number and % of correctly named letters
	Attention errors

	1
	ЛХДМГНСЧ
	ЛФХСХГ
	4
	Ф is not in the map, X is written twice, H, M are skipped

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	average attention span
	
	
	
	


3) Determination of the attention span.
Work progress: In the above table (containing numbers from 101 to 136), the numbers are sequentially searched in ascending order, and the total time (T, sec) spent on the search is determined, a dot is put under each number found.

	101


	124
	136
	104
	128
	103

	114


	121
	105
	111
	129
	106

	135


	109
	123
	115
	112
	130

	131


	102
	122
	107
	119
	132

	134


	108
	113
	125
	133
	110

	116


	127
	118
	126
	120
	117


Attention assessment criteria: less than 4 – low attention span, 4-6 - average, more than 6 -  high
Total time (T, sec) spent on the search:______________​_________

The amount of attention (B) is determined by the formula: B = 648 / T _______________

Conclusion: ___________________________________________________________

_________________________________________________________________
Practical work №2. Determination of the dominant hemisphere of the brain (Jane test).
Work progress: Look at the faces shown in the picture and determine which one seems more fun to you. If the left one means that the right hemisphere of the brain prevails in you. If the right portrait seems to you more satisfied, then the left hemisphere dominates.
[image: image10.png]



Conclusion_______________________________________________________________________

Practical work №3. Investigation of functional asymmetry of the brain
Work progress. In the process of practical work, students in pairs perform tests to assess sensorimotor asymmetries. The results of the tests (designation of the leading hand: R or L), students are written into the protocol of the experiment. 
	Sample
	Measured indicator

	1. Take the pen from the table. Performed by the command "Take the pen from the table".
	The leading hand is the hand with which the subject takes the object.

	2. Without visual control, draw circles, squares, triangles with both hands at the same time.
	The leading hand is the one that moves more efficiently.

	3. Crossing fingers.
	The thumb of the dominant hand lies on top

	4. Napoleon’s pose.
	The leading hand starts the movement first and places the hand on the opposite forearm

	5. Dynamometry.
	The force of compression of the dynamometer with each hand is determined three times. Determine the average values. The dominant hand has the greatest strength.

	6. Applause.
	The leading hand is one that more active in movement

	7. Outstretched arms test. With eyes closed, both arms are extended forward at shoulder level.
	The leading hand is one that raised above

	8. Crossing legs.
	The leading foot is on top

	9. Jump on one leg.
	The jogging leg is the leading one.

	10. Rise from the chair.
	The leading foot starts to move

	11. Walk up to the door, move backwards.
	The leading foot starts to move

	12. Kick an imaginary ball.
	The leading foot kicks

	13. Deviation of movement from a given direction. With eyes closed, the subject walks 5m in a straight line.
	The leg opposite to the deviation from the straight line is assesses as leading.

	14. Test with a stopwatch. It is assessed with which ear the subject leans towards the stopwatch after the instruction: “Which ear can hear the ticking of the clock louder?» 
	The ear is considered to be the leading one, if the subject brings it closer to the stopwatch.

	15. Reproduction of numbers pronounced by the experimenter with one closed ear of the subject.
	More numbers are memorized by the leading ear.

	16. Rosenbach’s test. In an outstretched hand, the subject holds a pencil and fixes it with his sign at a certain point (3-4 m). Then, alternately closes the right and left eyes.
	Closing the leading eye causes the pencil to move relative to the fixation point.

	17. Test "Hole in the map". The subject fixes the object through a small hole in the sheet of paper. Then, alternately closes the right and left eyes.
	Closing the leading eye leads to the disappearance of the object from the field of view.

	18. Squinting eyes after the command "Squint eyes one by one".
	Leading eye squints first.


Research protocol:
	Full name 

	Gender 
	 

	hemisphere
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 
	11 
	12 
	13 
	14 
	15 
	16 
	17 
	18 

	Right 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Left 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	  


The coefficient of right-sided lateralization (CRL) is calculated by the formula:

R - L
CRL =  ---------------- х 100%,
R + L
where R is the number of right-sided signs; L - the number of left-sided signs.
Motor phenotype (samples 1-13)_____________________

Sensory phenotype (samples 14-18)___________________

General sensorimotor phenotype _______________________
Doctor’s signature _______________
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