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Section "Physiology of integrative functions and visceral systems" 
Topic "Digestive system"
Practical lesson "General characteristics and functions of the digestive system. Digestion in the oral cavity. The role of taste and olfactory sensory system in digestive process. " - 2 years
1. Relevance of the topic:
Taste and olfactory sensory systems are important analyzers of the body man. The activity of these sensor systems affects not only the processes
digestion, as well as the complex perception of the environment and human orientation.
2. Objectives of the lesson:
2.1 Educational goals
Get acquainted with modern ideas about the structure and mechanisms of activity taste and olfactory sensory systems.
· know:
1. Types and types of digestion.
2. Functions of the digestive system
3. Functions of the oral cavity
4. The mechanism of saliva secretion, composition and properties of saliva.
5. Regulating salivation.
6. The structure of the taste analyzer.
7. The mechanism of activity of the taste analyzer.
8. The structure of the olfactory sensory system.
9. The mechanism of the olfactory sensory system. 
10. Chewing, swallowing.
· master the methods (be able);
1. Determine the location of the taste buds of the tongue.
2. Determine the threshold of taste sensitivity.
3. Research of connection of taste and olfactory analyzers.
2.2 Educational goals
Get acquainted with the contribution of domestic scientists, especially Academician 
Pavlov I.P. in the study of the functions of the organs of the gastrointestinal tract.
4. Interdisciplinary integration.
	Disciplines
	Know
	Be able

	1. Previous disciplines

1.1. Normal anatomy
	- The structure of taste buds

- Nerves that innervate taste buds

	- Distinguish between different taste buds

	1.2. Histology
2. The following disciplines

2.1. Pathological physiology

3. Internal

subject integration

(topics of this

disciplines with which

integrates that

is being studied) ...
	- The structure of olfactory receptors

- Innervation of taste receptors

- Morphological structure of taste receptors

- Morphological structure of olfactory receptors
	

	2.  The following disciplines

2.1.  Pathological physiology

2.2. Propaedeutics of internal diseases
	- Mechanisms of excitation and conduction of a nerve impulse in the taste sensory system

- Mechanisms of excitation and conduction of a nerve impulse in the olfactory sensory system

- Mechanisms of information analysis in cortical and subcortical centers of taste and olfactory analyzers
	- Draw a diagram of the taste analyzer

- Draw a diagram of the olfactory analyzer

- Determine the location of taste buds of the tongue and the threshold of their irritation

	1. Intra-subject integration

1.1. CNS physiology

3.2. Physiology of ZhVS
	- Nervous regulation of olfactory and taste analyzers

- Humoral regulation of taste and olfactory analyzers
	- Draw diagrams of reflex arcs


4. Structural and logical scheme of the lesson content
Digestion
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Symbiont

Actually

Intracellular 
Extracellular
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Lesson content:
The oral cavity is an important department for assessing the suitability of food for use and its quality - taste, texture, temperature, sharpness
etc. Organoleptic assessment of food quality occurs with the help taste, mechano- and thermoreceptors.
The tongue is a muscular organ covered with a mucous membrane, the folds of which form taste buds. The person has about 2000 flavors
papillae, each of which contains 40-60 receptor cells. Pulses,
which arise in receptor cells under the influence of taste substances, on nerves are transmitted to the cerebral cortex, where the center is located taste analyzers. Taste sensations are perceived nervously
system only when the substance is dissolved in water or saliva.
Each sensation is localized in a separate part of the tongue. Sweet and salty is felt mainly by the tip of the tongue, bitter - by the root,
acidic - middle, lateral and even lower surfaces. Taste sensations are simple (sour, sweet, salty, bitter) and
complex, arising from a combination of different combinations of simple sensations: sweet and sour, sweet and bitter, sour and salty. Feeling, which are called sharp, astringent, metallic, burning, no
can only be flavorful.
The intensity of taste sensations depends on the concentration and physical condition of substances acting on receptors, the amount of saliva, the length of stay and the degree of grinding of food, as well as it temperature. For a comprehensive sense of taste optimal
the temperature is 40 ° C, and at a temperature of 0 ° C the taste sensations are sharp weaken or disappear.
Taste sensations do not appear instantly, but after a while
depends on the mass fraction of the substance, the place of contact with the tongue and individual features of the taster.
Thus, taste is a complex organoleptic indicator,
which characterizes the pleasant sensations of tasting and not accompanied by an unpleasant taste and smell.
Chewing food is very important. It provides quality
digestive processes, increases the contact surface of enzymes with nutrients, releases flavors and volatiles, protects the stomach
from irritation by large pieces and gastrointestinal diseases, accelerates the feeling of satiety.
Saliva - the secret of the salivary glands, which has no smell, taste, color, has a slightly alkaline reaction (pH = 6.8 - 7.4). An adult per day
0.5-2 liters of saliva is formed. Peculiar mucous appearance, viscosity and the consistency of saliva depends on the presence of glycoprotein in it - mucin. Saliva contains enzymes: α-amylase, maltase and lysozyme (muramidase); proteins - albumins, globulins and mucin; mineral substances - Na, K, Ca, Mg, P, Cl; products of metabolism - urinary
acid, urea, ammonia, amino acids, monosaccharides, vitamins.
Saliva performs the following functions:
· hydrolytic - splitting of carbohydrates;
· bactericide in - thanks to lysozyme;
· protective - dilutes, buffers, promotes the removal of non-food and harmful substances.
The secretion of salivary glands occurs when the receptors are irritated oral mucosa - reflexively and in response to visual,
auditory and other stimuli, if they previously coincided with food intake - conditioned-reflex. Stimulate secretion
saliva:
· attractive appearance, fragrant smell of dishes;
· feeling of hunger;
· pleasant emotions;
· organic acids, spices, extractives, sweets, others flavors and products.
The following digestive processes take place in the oral cavity:
· cleavage of starch and glycogen under the action of salivary amylase to dextrins;
· cleavage of maltose and sucrose under the action of maltase (glucosidase) to glucose;
· partial absorption of glucose.
food is in the mouth for about 15 seconds, therefore complete cleavage of starch does not occur. But digestion in the oral cavity is very important because it is a trigger mechanism for the functioning of the gastrointestinal tract and further splitting of food.
	№№
П.п.
	The main stages of

concepts, their functions and content.
	Educational

goals in Rivne

assimilation.
	Means

training and control.
	Materials

regarding the

to ensure the visibility of the lesson, control the knowledge of students.
	The term (in

minutes

or in%) from

total time of employment.

	1
	2
	3
	4
	5
	6

	     I.

	Organizational arrangements
	-
	-
	-
	           2

	   II.

 
	Preparatory stage
	1. Ascending level control

2. Control of students to the perception of the material of the lesson
	Control questions, level I and II tests
	Level I and II tests, tables
	       15

       10

	   III.
	 The main stage
	1. Formation of professional skills

2. Mastering skills
	Situational tasks
	Tasks, tests, methods of practical work
	       45

	   IV.
	 The final stage
	1. Control and correction of the level of prof. Skills and abilities

2. Summing up the lesson

3. Providing homework

4. Assessment of knowledge
	Control questions, tasks, tests of III and IV level
	Level III and IV tests, tasks
	        8

        5

        3

        2


Materials on methodological support of the lesson.
1.1. Control materials for the preparatory stage of the lesson.
A. Questions to prepare for the lesson
1. Classification of species and types of digestion. Functions of system organs digestion.
2. Functions of the oral cavity.
3. The mechanism of saliva secretion, composition and properties of saliva, mechanisms secretion and secretion of saliva.
4. The structure of the taste analyzer. Classification of taste receptors. Innervation of taste buds.
5. The structure of the olfactory analyzer. Innervation of olfactory receptors. Theories perception of odors.
6. Acts of chewing, swallowing, mechanisms of their regulation.
B. Test tasks for the preparatory stage of the lesson
1. A 45-year-old woman complained of hyperpigmentation of the skin. Additional studies, along with other symptoms, found a decrease in arterial
pressure. What changes in taste sensitivity can be observed in patients?
A. Increasing the threshold of taste sensitivity
B. Reducing the threshold of taste sensitivity
C. Violation of the feeling of sweetness
D. Violation of the sensation of saltiness
E. Violation of the feeling of bitterness
2. The person, according to medical indicators, underwent surgery
bilateral removal of parotid salivary glands. What will be the composition of the mixed
saliva of the oral cavity with reflex salivation?
A. Liquid saliva
B. Saliva has a pronounced content of mucin
C. Saliva has a sharply increased content of amylase, saliva is liquid
D. Saliva has a sharply reduced amylase content, saliva is liquid
E. The content of peptidases in saliva is reduced
3. The patient has chronic trigeminal neuritis. Which of the digestive processes will be the most disturbed?
A. Salivation
B. Salivation
C. Chewing
D. Swallowing
E. Secretion of gastric juice.
4. At what age are the maximum amylolytic activity of saliva observed? A .. In newborns
B. 2-9 years Pp. 10-19 years
D. 20-25 years
E. 26 - 30 years
5. What are the features of the saliva of the newborn?
A. Minimal amylolytic and bactericidal activity
B. Maximum amylolytic activity
C. Maximum bactericidal activity
D. pH is more alkaline than in adults
E. High lipolytic activity
Standards of answers: 1 - A; 2 - D; 3 - C; 4 - B; 5 - В.
B. Tasks for self-control with answers:
1. A 45-year-old woman complained of hyperpigmentation of the skin. Extras examination, among other symptoms, revealed a decrease in arterial pressure. What changes in taste sensitivity can be detected in patients?
Answer: The patient may have an increase in taste sensitivity. Possible disease - Addison's disease (hypofunction of the adrenal cortex). 

2. A young man complains of a violation of taste perception. In the anamnesis It is indicated that a nose injury was suffered. What can be related to complaints av patient?
Answer: Impaired taste sensitivity may be associated with damage to olfactory receptors (located in the upper mucosa nasal passage).
6.2 Materials of methodical maintenance of the main stage of employment:
A list of educational practical tasks that must be performed during
practical lesson:
1) Research of taste areas of the tongue.
2) Determination of the threshold of taste sensitivity.
3) Research of connection of taste and olfactory analyzers.
Methods of work performance:
1. Research of taste areas of the tongue.
For work use 1% solution of quinine hydrochloric acid, 40% solution of sugar,
10% sodium chloride solution, 2% citric acid solution. A glass rod with rounded tip, with an interval of 2 minutes, alternately apply drops of these
solutions on the tip of the protruding tongue of the subject, on its edge, on the middle part of the back and at the root. In the intervals between observations, the mouth is rinsed with water. The subject reports his feelings during the study.
It is established that a person with the help of the tongue distinguishes between bitter, salty, sweet and sour. When the middle part of the back of the tongue is irritated, it is almost impossible to get it
taste sensation. The tip of the tongue - x is most sensitive to
sweet, lateral surfaces and edges - to salty and sour, the root of the tongue - to bitter. Testimony of the subject, students enter in the protocol in the form of a diagram of the plots taste sensitivity of the tongue.
2. Determination of the threshold of taste sensitivity.
Take 4 flasks with glucose solutions of different concentrations
	Concentration
	0,01%        
	0,1%
	1,0%
	10,0%

	Numbering
	А   -  1
	А – 2                    
	А – 3                    
	А - 4


And 4 flasks with citric acid solutions:
	Concentration
	0,01%        
	0,1%
	1,0%
	        10,0%        

	 Numbering
	В-1           
	В-2          
	В-3
	         В-4           


The subject rinses his mouth with distilled water, poured into a test tube 2-3
ml of solution from the flask N ° 1 And tries to determine the taste of the liquid that is there located. If this fails, rinse your mouth again with distilled water and
is taken to determine the taste of other solutions contained in flasks A - 2
- A-4. After that, the solutions of the solutions are taken to determine the taste in flasks B-1 - B-4.
The lowest concentration of a substance that gives a definite sense of taste, reflects the threshold of feeling for a given substance.
3. Research of connection of taste and olfactory analyzers.
Cubes of raw potatoes, apples, onions are used. On the surface of the tongue
place the same pieces of raw potatoes, apples, onions. Compare the nature of sensations when the nose is open and closed.
6.3. Control materials for the final stage of the lesson: Test tasks
1. The final saliva compared to the primary is hypotonic, because in epithelium of the ducts of the salivary glands decreases:
A. Sodium reabsorption
B. Potassium secretion
C. Water reabsorption
D. Chlorine secretion
E. Bicarbonate secretion
2. Dogs with salivary gland fistula received saliva that was larger
the concentration of K + ions than plasma. What is the reason for this increase?
A. Potassium secretion in the acinus
B. Potassium secretion in the ducts
C. Permeability of acinar cells
D. Permeability of cellular ducts
E. Reabsorption of water in the ducts
3. In dogs with parotid salivary gland fistula under conditions of irritation efferent fibers IX pair of cranial nerves found that saliva was almost
isotonic with respect to blood plasma. This is due to an increase in:
A. The amount of saliva in the acinus
B. Protein secretion
C. Secretion of salts
D. Velocity of saliva in the ducts
E. Kallikrein secretion
4. In dogs with salivary gland fistula after aldosterone administration saliva increased concentration:
A. Na +
B. Cl-
C. K +
D. Bicarbonates
E. H +
5. The lecturer during the lecture "dried up in the throat" because it decreased salivation due to exposure to salivary glands:
A. Dehydration
B. Hyperosmia
C. Cortisol
D. Parasympathetic nerves
E. Sympathetic nerves
6. The child was found to have an ulcer on the mucous membrane of the oral cavity.
Blood and saliva plasma analyzes revealed a decrease in concentration substances. This is most likely a deficit:
A. Ca ++
B. alpha-amylase
C. Lysozyme
D. Bicarbonates
E. Phosphates
7. Increased saliva secretion in dogs with salivary gland fistula was detected under conditions of irritation of efferent parasympathetic fibers after being introduced atropine. Increased salivation was a consequence of the formation of and impact:
A. Bradykinin
B. Vasointestinal peptide
C. Cortisol
D. Serotonin
E. Prostaglandins
8. After irrigation of the oral cavity with anesthetic (lidocaine)
it is difficult for a person to swallow. The reason is the lack of information from receptors, resulting in depression, especially:
A. Pharyngeal phase of swallowing
B. Oral phase of swallowing
C. Esophageal phase of swallowing
D. Coordination of swallowing
E. All answers are incorrect
9. After irrigation of the oral cavity with anesthetic (lidocaine) and food intake decreases:
A. Secretion of intestinal juice
B. Small bowel motility
C. Stomach motility
D. Secretion of pancreatic juice
E. Absorption in the intestines
10. The chewing center is located:
A. In the ventromedial nuclei of the hypothalamus
B. At the bottom of the diamond-shaped fossa of the medulla oblongata
C. In the lower hills of the four-humped body
D. In the lateral nuclei of the hypothalamus
E. In the anterior horns of the spinal cord blood
Answers
1.C, 2.B, 3.D, 4.C, 5.E, 6.C, 7.A, 8.B, 9.D, 10.B.
Situational tasks
1. The animal got sand in his mouth. Explain whether saliva will be excreted under these conditions.
2. One dog is fed meat, the other - bread. Explain whether
the composition and amount of saliva will be the same if the mass of food the same.
3. Two dogs were given meat in the feeder, but one in the form piece, the second - meat powder. Explain whether it will be observed
difference in the composition and amount of saliva, if the weight of the products is the same.
4. To check if the battery is charged, the electrodes of its poles are sometimes applied to the tongue. Explain what this method is based on.
5. Explain whether it is possible for dogs with an intact esophagus observe in its pure form the first phase of gastric secretion.
6. Explain what happens to the enzyme’s saliva, gastric and pancreatic juice in the intestine.
7. Digestive power of salivary enzymes, gastric and pancreatic juices in a child is close to that in an adult. Explain the approximate age of this child.

8. Puppies 3-4 weeks of age showed meat for the first time. Explain how it is will affect the secretion of saliva, gastric and pancreatic juices.
9. Parents are concerned about the presence of constant salivation in a child aged 5 misses. How can you explain this phenomenon to parents?
10. In ancient times, a suspect in a crime was offered to swallow a handful of dry rice. If this failed, guilt was considered
proven. Give a physiological explanation for this phenomenon.
11. Dogs and cats are predators. Under natural conditions, they produce food hunting. Explain which of them is most pronounced natural
conditioned salivary reflex.
12. The student is on an exam. He is very worried. In the mouth of
it dried up. Explain why this happened and how it happens under these conditions’ regulation of salivation.
13. Explain why higher animals and humans feel hungry
salivation occurs before food enters the body (under the conditions of its smell, discussion, etc.).
14. The enzyme salivary amylase acts in a slightly alkaline pH reaction. However, in the mouth food is in the cavity for a short time, and in the stomach - already sour
environment. Explain where and when salivary amylase acts.
15. If newborn rats or other mammalian cubs
denervate the salivary glands, the salivation will stop, and the cubs to perish. Explain why.
16. During the formation of the conditioned salivary reflex in dogs as reinforcement reflex using meat powder. Explain why
chose meat instead of sugar powder.
17. Explain what type of digestion plays a leading role in that reptile absorb large prey. For example, how a boa constrictes a whole rabbit, which one swallowed?
18. On a hungry esophageal dog conduct an experiment of imaginary
feeding. Explain how the duration of the meal will be determined under these conditions.
Answers to situational tasks
1. Liquid, enzyme-poor saliva will be released. Any stimuli food or others, if they excite thermo-, chemo-, mechanoreceptors oral cavity, causing salivation, the composition and amount of which depend on the quality of the stimulus.
2. No, the composition and amount of saliva will be different. On bread as drier and coarser product, more saliva than meat.
3. On meat powder, as a drier product, more saliva is released.
4. Electric current causes depolarization of receptor membranes cells. In addition, it can cause electrophoretic movement of ions. IN
the result is arousal in the taste buds of the tongue and a feeling of sourness taste.
5. In such a dog can be observed only conditioned reflex component of phase I salivation (at the sight and smell of food). After the food got into the mouth and the dog swallowed it, phase II begins.
6. They are cleaved by proteolytic enzymes intestinal juice.
7. The child is about a year old.
8.  Not at all, because the conditioned reflex on the appearance and smell of meat in a puppy is still did not appear.
9. Heavy salivation in a 4–6-month-old child is not associated with disease. It is caused by irritation of the oral mucosa
teething teeth and eating harder than before.
10. Swallowing is impossible under conditions of absolutely dry food. During the strong agitation sharply inhibits salivation, swallowing reflex does not
occurs. Calm innocent man swallows rice. However, there is a danger here
that the excitement is not related to the fact that the person is guilty, but to the fact that he is is afraid of a failed test result, so this is by no means proof of commission
a man of crime.
11. A dog (without an owner) obtains food by pursuit or search
edible piece. A cat is a predator that hunts from an ambush. Between signals
from the victim (rustling, squeaking, the smell of the mouse) and its capture and eating passes, on- mine from situations in dogs, a considerable time, so in cats it is natural
salivary conditioned reflex is weakly expressed, otherwise the cat would flow saliva sitting in an ambush near a mouse burrow.
12. As a result of strong emotional experience are activated sympathetic nervous system and sympathoadrenal hormonal regulation, inhibits the formation and secretion of liquid saliva.
13. The formation and secretion of saliva occur on the basis of complex reflex mechanism, including conditioned and unconditioned components. Characteristics of food, such as appearance, smell, taste, are its natural components. And the discussion of food is a conditioned-reflex stimulus-reaction salivation. Thanks to these mechanisms that precede food,
salivation promotes the initiation of digestion during food intake to the oral cavity: wetting food with saliva, chewing, forming digestive lumps of food followed by swallowing.
14. In the stomach from the incoming food, a food lump is formed, outside of which acidic reaction, and inside the breast remains neutral, which allows
Salivary amylase continues to affect carbohydrates.
15. Cubs eat milk that they suck. To suck
could be carried out, it is necessary to ensure the tightness of the mouth cavity. This is what saliva does. Without it, sucking will be impossible and the cubs will starve to death.
16. The unconditional stimulus must be strong enough. If investigated salivary reflex, it is desirable that a considerable amount of saliva is released. Powdered sugar is dry, and meat is delicious. This combination provides significant salivation.
17. Obviously, the hydrolysis of nutrients under digestive conditions can carried out only by enzymes. The boa constrictor will break down its own enzymes the body of the rabbit he swallowed is very long. Maybe for help
comes a more ancient form - autolytic digestion. In all
cells contain lysosomes that have a universal set of enzymes
(about 70). In a very acidic environment, lysosomes are destroyed and enzymes released, carry out self-digestion.
18. Under normal conditions, eating is stopped due to the primary (sensory) and mainly secondary
digestion into the blood) saturation. Under conditions of imaginary feeding secondary satiety is absent because food does not enter the stomach and intestines.
Insufficiently expressed and sensory saturation. Why doesn't the dog eat? endlessly? Let's build a simple system of "food": finding food - chewing - swallowing - digestion - absorption - saturation. In this case, eating is stopped due to fatigue of the masticatory muscles under the conditions long-term chewing.
6.4. Guidance card for independent work with literature on the topic of the lesson:
	№

п.п.
	Main tasks
	Instructions
	Answers

	1
	2
	3
	4

	1. 
	Describe the structure and functions of the digestive system.
	Define and describe the structure of the digestive system.
	

	2. 
	Describe the mechanisms of digestion in the oral cavity.
	List the main functions of digestion.
	

	3. 
	Describe the act of chewing, its center of regulation.
	List the stages of food processing in the oral cavity.
	

	4. 
	Describe the act of swallowing, its center of regulation.
	Draw reflex arcs of chewing, swallowing, salivation.
	

	5. 
	List the main components of saliva, its role in digestion.
	Describe the composition of saliva and the mechanism of its formation.
	

	6. 
	Describe the mechanism of formation of primary and secondary saliva.
	List the factors that affect salivation
	

	7. 
	List the mechanisms of regulation of salivation. Influence of stimulus properties on the quantity and quality of saliva.
	Describe the structure of the taste sensory system and its functions.
	

	8. 
	Structural and functional organization of the taste sensory system.
	List the methods of studying taste sensitivity.
	

	9. 
	Types of taste sensitivity, mechanisms of its perception, their physiological role and research methods.
	Explain the structure of the olfactory sensory system and its functions.
	

	10. 
	Receptor, conductor and cortical departments of the olfactory analyzer.
	Draw a diagram of the taste fields of the tongue.
	

	11. 
	Classification of odors, theories of their perception.
	Describe theories of odor perception and their classification.
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10. The topic of the next lesson:
"Digestion in the stomach. Methods of research of digestion in a stomach »
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