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TOPIC: Digestion in the mouth and stomach.

1. TOPIC: DENTO-FACIAL SYSTEM. MOTOR AND SECRETORY COMPONENTS OF CHEWING. DIGESTIVE AND NON-DIGESTIVE FUNCTIONS OF MFA. 
2. Form of the lesson: practical class
3. Relevance of the problem under study: 1/3 of all human pathology falls on diseases of the gastrointestinal tract. The high prevalence of these diseases has its reasons: firstly, most people do not observe the diet, and the gastrointestinal tract is a kind of biological clock and requires the same meal time; secondly, various poisoning, unfortunately, have been very common lately (for example, nitrates), and this has a great impact on the gastrointestinal tract; thirdly, insufficient mechanical processing of food in the oral cavity results in diseases of the digestive system, which is associated with a low nutritional culture . (PC-47, PC-48, PC-50);
Questions for discussion during the class: 
1. Digestion. Types of digestion. Functions of digestive system. 
2. Physiological mechanisms of secretion.
3. Digestion in the oral cavity. Mechanical and chemical processing of food. Salivation. Amount and composition of saliva. Its digestive function. Regulation of salivation.
4. Swallowing and its phases. Transport function of esophagus.
5. Functional elements of the dental system.
6. Dental functional element (=functional element of tooth). The function of enamel, dentin, pulp. Connective tissue part of the dental organ. Microcirculatory part and nerve structures of dental functional element. Features of trophic enamel and dentin.
7. Functional system that ensures the formation of a food lump.
8. Characteristics of the food lump, control apparatus, reaction apparatus that provide mechanical processing of food (chewing and mimic muscles, tongue muscles, muscles lowering the lower jaw, teeth and their functional characteristics, dentition, temporomandibular joint).
9. Biomechanics of chewing (movements of the lower jaw and dental contact during chewing).
10. Regulation of chewing, reflexes of the masticatory system (paradontal-muscular, gingival-muscular, myotatic, articular-muscular). Characteristics of the chewing center and its relationship with other departments of the central nervous system.
11. Methods of studying the mechanical function of chewing (masticacyography, electromyography, gnathodinamometry, etc.).
12. Methods for determining the effectiveness of chewing (chewing samples).
13. Biological fluids of the oral cavity (saliva, gingival fluid, serum components and blood cells, hormones, viruses, food residues).
14. Non-digestive functions of the salivary glands (excretory and endocrine).
4. SYNOPSIS
Dental system is a set of organs united anatomically and performing a number of important functions for the body: digestion, respiration, speech, etc. It is represented by: 
1) maxillary, palatine, nasal and zygomatic bones;
2) teeth;
3) organs to capture food and producing a 
food lump (lips, cheeks, tongue, hard and soft palate); 
4) chewing and mimic muscles; 
5) three pairs of salivary glands;
6) temporomandibular joints.
Muscles of the dentoalveolar system. The muscles of the maxillofacial system are divided into mimic and masticatory, the muscles of the tongue, soft palate and pharynx. All these muscles perform their role and at the same time participate in various functions of the oral cavity. For example, mimic muscles are mainly involved in mimicry, breathing and speech, less in chewing; masticatory (chewing) muscles are mainly involved in chewing, speech, and less in breathing.
Masticatory (chewing) muscles. Masticatory muscles include: 
1) proper chewing muscle, which raises the lower jaw, pushes it forward and shifts it to its side;
2) temporal muscle, which provides the lifting of the lowered lower jaw and the return of the pushed forward jaw;
3) lateral pterygoid muscle: with bilateral contraction, it pushes the lower jaw forward, and with unilateral contraction it displaces the jaw in the direction opposite to the contracted muscle;
4) medial pterygoid muscle: with unilateral contraction, it displaces the lower jaw in the opposite direction; with bilateral contraction, it raises it.
These muscles belong to the group of main masticatory muscles. In addition to them, there are auxiliary muscles: chin-hyoid, maxillohyoid, anterior belly of the digastric muscle. They lower the lower jaw
Chewing is an important physiological act, during which food substances are crushed in the oral cavity, moistened with saliva and a food lump is formed before swallowing. Chewing involves upper and lower jaws with dentition, chewing and mimic muscles, oral mucosa, tongue, soft palate and salivary glands.
Chewing is a complex coordination of conditional and unconditional food motor reflexes, which determine the combined contractions of the chewing muscles, the muscles of the tongue, cheeks and lips.
Tongue muscles. Tongue plays a huge role in chewing and speaking. Any anomaly of the tongue muscled disrupts the development of the dental system.
The tongue consists of muscles located in the transverse, vertical and longitudinal directions, all intertwined with each other. The muscles starting on the bones ensure the movement of the tongue in all directions; they move and stretch the tissues of the bottom of the oral cavity, changing their shape. The change in the position of the tongue is carried out by the chin-lingual, sublingual and styloid muscles.
Regulation of chewing. When food enters the mouth, the receptors of tactile, temperature and taste sensitivity located in the mucous membrane are irritated. Further, impulses from the receptors are carried along the second and third branches of the trigeminal nerve to the medulla oblongata, where the sensitive nuclei are located. The second neuron of the sensitive part of the trigeminal nerve, which is directed to thalamus, begins from these nuclei. Collaterals extend from the ascending afferent fibers at the level of the brainstem and thalamus to the nuclei of the reticular formation.
The third neuron starts from thalamus, heading to sensitive area of the cerebral cortex. From there, efferent impulses are also directed along the branches of the trigeminal nerve to the masticatory muscles. Mechanoreceptors of the muscle spindle type located in the masticatory muscles regulate the movements of the lower jaw and the required strength of the masticatory muscles. All this reflex activity is subordinated to cortical influences.
As a result of reflex contractions of the masticatory muscles, the lower jaw with its dentition performs various movements. At the same time, the lower dentition opens and closes with the upper one, and the lower teeth slide back and forth, to the right or to the left along the cutting and chewing surfaces of the upper teeth.
The food is processed depending on which part of the dentition it gets. By reflex contractions of the muscles of the tongue, cheeks and lips, crushed food particles are collected into a food lump, which moves to the root of the tongue and is swallowed. The degree of grinding of food particles is determined by the receptors of the oral mucosa and tongue. Due to the sense of touch, larger particles are further machined, and inedible particles and impurities are removed from the oral cavity.
Usually, chewing a piece of food in the oral cavity takes place within 15-30 seconds. When taking large chunks of food, chewing occurs alternately on one side and then on the other.
Functional masticatory link. Functional masticatory link includes the following functional units: 1- the supporting part (parodontium); 2- the motor part (muscles); 3- the nerve-regulating part; 4 - the corresponding system of blood vessels and trophic innervation, which provides nutrition and regulation of metabolic processes in organs and tissues of the masticatory link (I.S. Rubinov).
In the process of chewing, a number of reflexes of the chewing system are carried out, which are included in reflex complex of chewing: periodonto-muscular, gingivo-muscular, myotatic and matching reflexes of the chewing muscles. The periodonto-muscular reflex is carried out during chewing with the help of natural teeth, when the force of contraction of the masticatory muscles is regulated by the degree of sensitivity of the periodontal receptors. Gingivo-muscular reflex is carried out when teeth are lost, when the force of contraction of the masticatory muscles is regulated by the receptors of the gum mucosa and alveolar ridges. The myotatic reflex is carried out in functional conditions associated with stretching of the masticatory muscles, it is initiated by impulses from the proprioreceptors of the masticatory muscles and their tendons.
Absolute strength of masticatory muscles. The absolute strength of the masticatory muscles is understood as the tension that they develop with maximum contraction. Its value is calculated by multiplying the area of the physiological cross-section of the muscle by its specific force. The cross–section of the temporal muscle is 8 cm 2, the main masticatory muscle is 7.5 cm 2, the total cross–section of all other masticatory muscles is about 19 cm 2.  Assuming that the specific strength of the muscle leaves 10 kg / cm2, Weber calculated that the total strength of the muscles lifting the lower jaw on one side is 195 kg, for all muscles – 390 kg. Proper masticatory muscle develops the greatest effort. This is due to the more vertical location of its resultant. However, according to other researchers, the coefficient of specific muscle strength should be taken equal to 2-2.5 kg / cm2 of the physiological cross-section of the muscle. Based on this, Toluk considers that the absolute strength of the masticatory muscles is 80-100 kg.
The absolute strength of the masticatory muscles is as individual as the reserve forces of the parodontium. Despite the fact that they are inherited from our ancestors who ate coarse food that requires a lot of effort to grind, and are not fully used by modern humans, they are still necessary to maintain the normal function of the chewing apparatus as a factor providing a certain reserve of health.
Masticatory pressure. In addition to the absolute strength of muscles that lift the lower jaw, the indicator of masticatory function is also masticatory pressure, MP.  The term "masticatory (chewing) pressure" refers to the force developed by the muscles for chewing food acting on a certain surface. The chewing pressure with the same muscle effort will be different on the molars and front teeth. This is due to the fact that the lower jaw is a lever of the second kind with a center of rotation in the joint.
Chewing force is measured by gnathodinamometers.  Recently, electronic devices with sensors have been widely used.
According to Denis, the chewing pressure on the incisors is 7-12 kg, on the premolars 11-18 kg, on the molars 14-22 kg.  According to Eckerleanus, women have a chewing pressure of 20-30 kg on the incisors, teenagers have 4-6 kg. Men have 10-23 kg on incisors, 50-60 kg on wisdom teeth.  The masticatory pressure for molars is not an indicator of all muscle strength, but is limited by the endurance limit of the periodontium. Pain sensation stops further muscle contraction. In experiments with switching off the sensitivity of the periodontium, the masticatory pressure increases almost 2 times.
Chewing movements cause emptying of blood vessels by creating increased pressure in the periodontium. A decrease in the volume of blood in the periodontal vessels reduces the width of the periodontal gap and contributes to the immersion of the tooth into the socket. When the periodontal pressure does not act, the vessel is filled with blood, and the periodontal gap is restored to its previous size, pushing the tooth and returning it to its original position. Thus, a change in the width of the periodontal gap ensures the physiological mobility of the tooth, and a change in the volume of the vascular bed; it creates a partial depreciation of the chewing pressure received by the tooth during the closing of the dentition and chewing food.
The force of chewing pressure on the tooth is recorded by mechanoreptors located in the periodontium. Signals from these receptors enter the centers of the masticatory muscles and change the intensity of its contraction.
Temporomandibular joint. The chewing function leaves its imprint on the structure and function of the joint. The development of the temporomandibular joint is completed in the prenatal period. Then, as a human develops and the masticatory function becomes more complicated, the structure of the joint elements changes. It is manifested in an increase in the depth of the articular fossa, in the growth of the articular tubercle, etc.  The cartilage covering the head of the lower jaw is especially actively formed under the influence of the chewing function in the first months after birth.
During life, the activity of the temporomandibular joint is inextricably linked with the masticatory function. With a normal bite, the main masticatory pressure is assumed by large and small molars, thereby providing, as it were, lateral protection of the joint. With their loss, the force of muscle contractions falls on the front teeth and joint, causing them to overload. Loss of lateral teeth is a condition for the shortening of the interalveolar distance and distal displacement of the lower jaw. The latter often leads to compression of loose connective tissue between the posterior wall of the capsule and the tympanic bone and the development of symptoms such as headache, joint pain, burning in the tongue, etc.  With the complete loss of teeth, a change in the amplitude of the movement of the lower jaw and the activity of the masticatory muscles leads to a new restructuring of the joint.
Physiology of teeth and parodontium.
        In each half of the jaw there are 2 incisors, 1 canine, 2 small molars and 3 large molars. Thus, there are 16 teeth on each jaw, 8 teeth on the left and right sides. The number of teeth in the oral cavity can be depicted in the form of a dental formula, which has the following form in an adult:
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The numerator shows the number of teeth in the upper jaw, and the denominator shows the number of teeth in the lower jaw on the right and left.
Human first has baby teeth, which gradually change to permanent ones. Dental formula of children in milk bite:
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This means that on each side of the jaw there are 2 milk incisors, 1 canine, 1 premolar and 1 milk molar. Baby teeth erupt in 6-9 months, incisors appear first. At 12-15 months, large molars grow, and only from 16-20 months canines appear. Permanent teeth are formed on the site of milk teeth in 6-7 years.
The tooth consists of a crown, neck and 1-3 roots. The root is held in the dental cell very firmly due to the connective tissue – the peridontium. The inner cavity of the tooth is filled with vessels and nervous tissue called pulp. The surface of the tooth is covered with enamel, and the bone tissue under it is called dentin.
Soft tooth tissues. The soft part of the tooth is the pulp. It is represented by connective tissue with a large number of nerves, blood and lymph vessels. In pulp, unlike other types of connective tissue, there are no elastic fibers. Cellular elements of the pulp are fibroblasts, odontoblasts, plasma cells, macrophages, stellate and adventitious cells.
The pulp ensures normal functioning of the tooth and regenerative processes in it. Trophic function of the pulp is that the dentin of the crown and root of the tooth, as well as the cement, receives nutrition through the processes of odontoblasts (partially dentin and mainly cement of the root of the tooth is supplied with blood through the vascular wall of the periodontium). Trophic enamel, although to a lesser extent, is also carried out through the processes of odontoblasts. Plastic function of the pulp is associated with the formation of dentin. It manifests itself from the beginning of tooth formation and does not stop throughout the life. Protective function of the pulp is provided by the high absorption capacity of endothelial cells and active inflammatory reaction of the pulp to irritation, penetration of foreign substances and other phenomena, accompanied in most cases by the formation of a connective tissue capsule limiting the damage zone. As a result, the tooth, the tissues of which have been subjected to damaging effects, is preserved.
A complex of closely related tissues surrounding and fixing teeth (gums, parosteum, bones of the alveolar process, parodontium and cement covering the root of the tooth) are called parodontium.
Functions of parodontium. Parodontium performs supporting and retaining, pressure distributing, plastic, trophic and other functions. The parodontium fixes the teeth in the jaw. The force acts on the teeth, both during chewing and without chewing load, and with other functional states. These forces are trying to dislodge the teeth from their place. The parodontium transfers the forces acting on the teeth to the jaw bones. Plastic function of the parodontium is carried out by the cellular elements present in it. Thus, cement blasts take part in the construction of secondary cement, osteoblasts take part in the bone formation. A significantly developed network of capillaries and nerves in parodontium determine its trophic function – nutrition of the dental cement and the walls of the alveoli. In addition to these functions, the parodontium participates in the growth, eruption and change of teeth, and also performs barrier and sensory functions.
The load on the parodontium that occurs during chewing depends on the nature of the food, muscle strength, and the type of jaw closure, but almost always only a part of the possible endurance of the parodontium is used during chewing. The reserve forces of the parodontium can be increased by training the chewing apparatus (for example, by chewing coarse food).
Physiological changes of teeth and parodontium. The shape, structure of the teeth and the condition of the parodontium are not constant, they change under the influence of various functional conditions. These changes manifest themselves in the erasure of teeth, in the appearance of their mobility, in the occurrence of a pathological bite, in the exfoliation of the epithelium and in the atrophy of dental cells.
Tooth erasure occurs as a natural physiological process that increases with age. There are also manifestations of pathological erasability, which develop as a result of a pathological bite, metabolic disorders, exposure to harmful chemicals in production. In the coal industry, coal acts as an abrasive, erasing the hard tissues of the teeth. Physiological erasability develops throughout life, and pathological erasability can go at a rapid pace. Erasure occurs both on the chewing and on the lateral surfaces. At the same time, the chewing surfaces of the teeth are gradually polished, the steepness of their bumps decreases, the furrows of the fissure become smaller. As a result, the bite becomes deeper, the height of the lower part of the face decreases. Erasure also depends on the type of chewing, on the composition of the food and on the state of the bite. So, with a direct bite, the cutting edges of the incisors and canines are erased faster. In deep bite, lingual surface of the frontal teeth of the upper jaw and the vestibular surface of the teeth of the lower jaw. With the loss of any group of teeth, the remaining teeth are intensively erased as a result of overload. According to the degree of physiological erasure, conclusions can be drawn regarding the age of a person. Up to the age of 30, it is limited to enamel. By about 40-60 years, the enamel of the bumps is erased to dentin, which is visible by its yellowish color; it becomes shiny and pigmented. The crown of the tooth is slightly shortened. By the age of 70, the erasure is approaching the pulp. Pronounced erasure of all teeth leads to a decrease in bite, as a result of which pain in the temporomandibular joint may appear. As a result of erasing the contact medial-distal surface of the teeth, the nature of their contact changes, the mobility of the teeth appears and they are displaced in the medial direction. As a result of erasure, the dental arch is shortened by about 1 cm by the age of 40.
Teething due to their extension and growth is called active teething. The extension of teeth from the jaw bones continues throughout life, although it slows down with age.  The attachment of the epithelium during teething occurs at the border of the middle and lower third of the crown. The place of attachment over time very slowly shifts towards the tip of the root. Due to this, an increasing part of the tooth crown appears in the oral cavity, and then the root. This process is called passive eruption
According to the position of the place of attachment of the epithelium, there are 4 stages of tooth eruption. In the first stage, the epithelium is attached only to the enamel of the tooth. I cover the gums, thus, approximately one third of the enamel. The clinical crown is smaller than the anatomical one. This stage continues from the time of teething until the age of 25. In the second stage, the attachment of the epithelium is not only on the enamel, but partly on the cement, however, the clinical crown is still smaller than the anatomical one. This pattern is observed at the age of 25-35 years. During life, the separation of the epithelium from the enamel continues, its attachment shifts to the cement, but it does not yet completely cover the root. The clinical crown coincides with the anatomical one. This situation corresponds to the third stage and is observed at the age of 35-45 years. In the fourth stage, the attachment of the epithelium shifts towards the tip of the root; in connection with this, part of the root remains free. The clinical crown is larger than the anatomical one. The combination of these signs is typical for people over 45 years of age. Thus, according to the stages of passive eruption, it is possible to draw conclusions about the age of a person.
Digestion in the stomach.
     The stomach has both digestive and non-digestive functions. Non-digestive functions mean that an internal antianemic factor is produced in its mucous membrane, which takes part in erythropoiesis, without which malignant anemia develops. The protective function of the stomach also belongs to the group of non-digestive functions and includes the production of hydrochloric acid, which has a destructive effect on some microorganisms. Digestive functions are secretory, motor, absorption, excretory functions. In addition, the stomach is a reservoir for food.

     The excretory function of the stomach is that through the wall of the stomach some of the constituent parts of the blood and lymph, namely the proteins, amino acids, urea, uric acid, electrolytes and others, enter the cavity of the stomach, especially if their concentration in the blood increases.

     The absorption function is associated with entering the blood and lymph of such substances as glucose, amino acids, salts, alcohol and others from the stomach cavity.

     The secretory function is based on the production of gastric juice, which plays an important role in digestion. There are several types of cells in the stomach: 1) the chief cells that produce enzymes, 2) the parietal cells that produce hydrochloric acid, 3) mucoid cells that produce mucus-like substances, 4) argentaffin cells that synthesize serotonin, 5) G-cells are endocrine cells, related to the formation of intestinal hormones.

     In humans, gastric juice is obtained by intubation, pH-metry, which allows to register the basal secretion of hydrogen ions (direct pH-metry).

     During the day, a person secretes 2-2.5 liters of gastric juice, which consists of 98% water and 2% dry residue, pH is 1.5-4. In the dry residue, organic substances of protein and non-protein nature and inorganic substances are distinguished. The enzymatic composition of gastric juice is mainly represented by proteolytic enzymes, which include pepsins.

     According to the international classification, pepsin A is distinguished. It is secreted in an inactive state, and is activated by hydrochloric acid. Under the influence of hydrochloric acid, an inhibitor (a peptide of 32 amino acid residues) is splitted off from pepsinogen, as a result of which the active center of the enzyme is disclosed. Pepsin A acts on whole proteins, hydrolyzing them to poly- and oligomers. The optimum pH for this enzyme is 1.5-2. The optimum pH for pepsin B is from 2 to 4. The optimum pH for gastricsin  is 3,2. There are carboxypeptidases and aminopeptidases that break down polypeptides to amino acids.

     The lipolytic enzyme of the gastric juice is gastric lipase, which hydrolyzes fats to glycerol and fatty acids and breaks down only emulsified fats, suspensions of fat droplets, for example, milk fats.

     Various mucuses also belong to the substances of a protein nature that are part of the gastric juice. Mucoid substances are divided into two groups: soluble and insoluble. Insoluble mucus creates a protective Hollender’s layer, which is based on chondroitin sulfates, the purpose of which is to protect the gastric mucosa from self-digestion under the influence of its own enzymes.

     The organic substances of gastric juice include amino acids, urea, uric acid, lactic acid, etc. The inorganic substances include various mineral salts, hydrochloric acid, the content of which in gastric juice reaches 0.5%. Mineral substances in gastric juice are contained in the following amounts: 5-5.5 g / l - chlorides, 0.5 g / l - bicarbonates, 1.17 g / l - sodium ions, 0.7 g / l - potassium ions, 0, 01 g / l - calcium ions.

     There are three phases of gastric secretion:

     The first phase is complex reflex or cerebral. It starts when a person sees food, smells it, or talks about tasty food, or when the food enters the mouth. This phase ends at the time when food leaves the oral cavity. The presence of this phase is proved by the experience of fictitious feeding.

     The second phase is “gastric”. It starts when the alimentary bolus enters the stomach and ends when the last portion of food leaves the stomach. For a typical three course meal, this phase lasts 4-6 hours. This phase is regulated by both nervous and humoral factors. Nervous regulation of gastric secretion proceeds as an unconditioned reflex. I.P. Pavlov showed that stimulation of the sympathetic fibers is accompanied by inhibition of the gastric glands’ secretion. Stimulation of parasympathetic fibers (vagus nerve) led to a double effect - weak stimuli caused an increase in the secretion of gastric juice, while stronger ones, on the contrary, inhibition of secretion.

     Humoral mechanisms are of great importance in the regulation of gastric secretory activity. All humoral factors involved in the regulation of the gastric secretory function can be conditionally divided into three groups:

1) Specific substances, which include intestinal hormones - digestopeptides and hormones of systemic action.

2) Biologically active substances of a non-hormonal nature - mediators, endogenous histamine, etc.

3) Dietary factors contained in food, for example, extractives, etc.

    Gastric hormones that increase gastric secretion include gastrin, motilin, bombesin. Besides, the mucous membrane of the small intestine secretes the hormone enterogastrin, which also stimulates gastric secretion, synthesized when the contents of the stomach enter the duodenum. In the wall of the stomach, various parts of the small intestine, as well as in the pancreas, a large group of hormones is formed that inhibit gastric secretion. These include vasoactive peptide, gastric inhibitory peptide, gastron, vagogastron, somatostotin, bulbogastron, antelon, neurotensin (it inhibits mainly the secretion of hydrochloric acid), secretin, cholecystokinin formed in the intestine, vasopressin, synthesized in the hypothalamus. It should be remembered that when food enters the stomach, at first only hormones that excite the secretion of the glands are released, while inhibitory hormones are synthesized only when the pH of the stomach contents reaches a critical level of 1.0 or less, that is, favorable conditions are created for self-digestion of its mucous membrane. Thus, inhibitory hormones play a protective role. It can also be assumed that inhibitory hormones are also released at the moment when digestion ends and the secretion of hydrochloric acid and proteolytic enzymes must be urgently stopped.           

     The third phase is intestinal. It has both nervous and humoral mechanisms of regulation. The phase begins from the moment when food enters the duodenum and practically ends when the last portion of food leaves the initial part of the intestine. Nervous mechanisms proceed according to unconditioned food reflexes and are associated with stimulation by the contents of the stomach of mechanical and chemical receptors of the mucous membrane of the duodenum - the initial part of the small intestine. Impulses from the receptors are addressed to the food center, which, when excited, stimulates the secretory activity of the stomach through the vagus nerve.

     Enterogastrin, the hormone of the mucous membrane of the small intestine, as well as intermediate products of hydrolysis of nutrients, the simplest polypeptides entering the blood, act as humoral stimulants of gastric secretion during this phase. Small intestine hormones, namely secretin, enterogastrone, cholecystokinin - inhibit the activity of the gastric secretory apparatus.

    Motor function of the stomach. In the stomach, several types of contractile activity are distinguished: one of the types is peristaltic activity (or wave-like). Peristaltic contractions, in turn, can be either frequent and weak (3-5 waves per minute; the pressure in the stomach cavity rises to 20 cmH2O), or rare and strong (1-3 waves per minute; the pressure increases to 100 cmH2O).

     The motor function of the stomach is regulated by nervous and humoral mechanisms at the systemic, organ and cellular levels. The systemic level of motor activity regulation is associated with the food center. It was found that under the influence of parasympathetic centers, the motor activity of the stomach increases, since acetylcholine, mainly acting on the intracellular mechanisms of cellular regulation, causes an increase in the release of Ca2 + into the interfibrillar space, which leads to an increase in conjugation. Sympathetic food centers influence the gastric motility in two ways, it is explained by the peculiarities of the mediator mechanism. If noradrenaline interacts with alpha-adrenoceptors, then the release of Ca ions into the interfibrillar space increases, and the conjugation increases too. If it interacts with beta-adrenoceptors, then the amount of Ca ions decreases and the conjugation weakens. Considering the fact, that beta-adrenergic systems predominate in the stomach wall, then noradrenaline causes relaxation of the muscular wall.
Multiple-choice test questions: 
1. Connective tissue component of a functional element of 
the dental-maxillary system and the dental organ is represented by:
1) parodontium
2) a tooth
3) periodontium, gum and alveolar bone*
4) tooth pulp
5) gingival papillae
2.
Specific (working) cells of the chewing

 muscles are:
1) myocytes*
2) acinuses
3) sarcoplasm of myocytes
4) sarcolemma of myocytes
5) synapses
3.
The method of studying blood filling, based on the registration of resistance, when an electric current is passed through the tissues and organs of the maxillofacial region, is called:
1) thermovisiography
2) rheography*
3) sialography
4) kimography
5) capillaroscopy
4.
To equalize the hydraulic pressure during chewing, the periodontal vascular network forms a ... system:
1) functional
2) physiological
3) damping*
4) closed eyelid
5) double capillary network
5.
A capillary as part of the microcirculatory unit of the functional element of the organ refers to vessels of the ... type:
1) resistive
2) compression
3) capacitive
4) exchange*
5) shunting
6 
Trophic, sensory and excretory functions are provided by the ... process in the dentine tubules of the tooth:
1) ultracirculation*
2) microcirculation
3) macrocirculation
4) filtering
5) deposits
7.
Evaluation of the parameters of a food lump based on its comparison with a programmed ideal model takes place in the ... apparatus:
1) reverse afferentation
2) afferent synthesis
3) action result acceptor*
4) efferent synthesis
5) perception acceptor
8.
Periodontium in the area of non-functioning teeth:
1) does not change
2) becomes more loose*
3) becomes less loose
4) becomes more dense
5) atrophies
9.
Damping function of periodontium is performed by:
1) vascular and nerve plexuses
2) myelin and non-myelinated fibers
3) fibers and cellular elements
4) collagen and elastic fibers*
5) interstitial fluid
10.
The periodontal-muscular reflex begins with receptors 

localized in:
1) salivary glands
2) parotid tissues — periodontium*
3) tooth pulp
4) gum mucosa
5) temporomandibular joint
11.
The working part of the functional element of the tooth as an organ is/ are:
1) tooth pulp
2) tooth enamel
3) odontoblasts
4) hard tooth tissues and odontoblasts*
5) cementoblasts
12.
Morphological substrate of the multifunctionality of the maxillofacial organs is:
1) reflex arc
2) circulatory system
3) connective tissue
4) functional element*
5) physiological system
13.
Method of studying the blood filling of parodontal tissues, based on the registration of resistance when passing an electric current, is called:
1) sialography
2) rheoparodontography (RPG)*
3) reodentography (RDG)
4) electrodontography
5) thermovisiography
14. Microcirculatory bed and connective tissue 

component of the parodontal functional element performs the following functions:
1) damping and excretory*
2) coordination and excretory
3) communicative and protective
4) reflex and regulatory
5) damping and protective
15..
The possibility of participating in the activities of various functional systems of the organs of the maxillofacial region makes up their:
1) polyfunctionality*
2) protective function
3) structural organization
4) metabolic processes
5) unity of origin
16
In periodontal tissues in the area of teeth with an increased load, the number of poorly differentiated fibroblasts:
1) remains unchanged
2) decreases
3) increases*
4) first it decreases, then it increases
5) first it increases, then it decreases
17.
Articulation-muscular reflex begins with receptors embedded in:
1) Pariodontium
2) Periodontium
3) functional element of the tooth
4) Golgi apparatus
5) ligaments and capsule of temporomandibular joints*
18 .
The change in the size of the periodontal gap during chewing provides:
1) physiological mobility of teeth*
2) the tone of myofibrils
3) microvascular tone
4) strain deformations in the bone
5) decrease in microvascular tone
19 .
Relation of the dentition of the upper jaw to the dentition of the 
lower jaw is called:
1) arches of the upper and lower jaws
2) dental line
3) alveolar arch
4) bite*
5) alveolar line
20 .
In the elderly and senile age, the place of attachment of the 
gum epithelium to the cement moves in the direction of:
1) equator of the crown
2) enamel-dentinnon border
3) the tip of the tooth root*
4) anatomical neck of the tooth
5) physiological neck of the tooth
STUDENT'S LABORATORY WORK:
Practical work No. 1. Analysis of the functional system of food lump formation.
Aim: to analyze the structural and functional organization of the functional system of the formation of a food lump adequate for ingestion.
Progress of work and drawing up the protocol: 
1. Sketch a diagram and identify the main nodal mechanisms.
2. Draw a conclusion by pointing to the systemic organization of the act of chewing.
Practical work No. 2. Masticatiography
Aim: to learn that chewing food of different consistency is accompanied by different frequency, duration and amplitude of chewing movements of the lower jaw.
Progress of work: A masticatiogram is recorded when chewing food of different consistency, but the same volume: soft bread and breadcrumbs.
The work is performed in the functional diagnostics training room. Progress of work – see "Physiology lessons with BIOPAC Student Lab" Manual.
. Practical work No. 3. "SALIVATION AND PH UNDER THE ACTION OF VARIOUS STIMULI."
Progress of work: Determine the amount of salivation in a state of physiological rest, for which saliva is collected in a test tube within three minutes. Then collect saliva in a separate test tube for 3 minutes under the action of an irritant (the volume of the irritant injected into the oral cavity is 1 ml). As chemical irritants, 5% glucose solution, 5% lemon juice solution are used, and an elastic band is used as a mechanical irritant. Determine the volume, and the pH of saliva using a paper indicator in each tube. 
Interpretation of the results: Determine the volume of saliva released and pH. Specify the reasons for different volumes and pH values.
STUDY QUESTIONS AND ANSWERS:
1. What is digestion?
Digestion is a complex biological process consisting of mechanical and chemical processing of food. 
2. Describe the types of digestion?
There are three types of digestion: intracavitary, parietal (membrane) and intracellular.
3. The importance of digestion for the body?
The intake of nutrients into the body, their hydrolysis, assimilation and excretion of metabolic products (metabolites) from the body.
4. What is the mechanical processing of food in the oral cavity?
Hydrolysis under the influence of the corresponding enzymes of food polymers to oligo- and monomers, which then enter the blood and lymph.
5. Chewing, its features in connection with the type of food.
Chewing is a complex coordination of conditional and unconditional food motor reflexes, which determine the combined contractions of the chewing muscles, the muscles of the tongue, cheeks and lips. The coarser and drier the food, the longer it stays in the oral cavity.
6. How is chewing regulated?
From the receptors of tactile, temperature and taste sensitivity along the second and third branches of the trigeminal nerve to the medulla oblongata, to the sensitive nuclei. Then the second neuron of the sensitive part of the trigeminal nerve is directed to the visual mound, and from it the third neuron is directed to the cerebral cortex. From there, efferent impulses are directed along the same branches of the trigeminal nerve to the masticatory muscles. 
7. List the phases of the chewing cycle?   
 1- rest; 2- the introduction of food into the mouth; 3- the approximate phase of chewing; 4- the main phase of chewing; 5- the formation of a food lump and its ingestion.
8. What determines how long food masses stay in the oral cavity? 
It depends on the nature of the food (hard, soft), the degree of its licking and moistening, temperature, taste qualities, the presence of spices and seasonings, on the state of the oral cavity and dentition. As well as the level of food motivation – hunger.
9. List the methods of studying the mechanical processing of food in the oral cavity.
Using masticocyographic, cinematographic, X-ray cinematographic and electromyographic methods, as well as conducting physiological chewing tests.
10. What is the dental system, and what is it represented by?
Dental system is a set of organs united anatomically and performing a number of important functions for the body: digestion, respiration, speech, etc. It is represented by jaw, palatine and zygomatic bones; teeth; organs designed to capture food and form a food lump (lips, cheeks, hard and soft palate); three pairs of salivary glands; temporomandibular joints.
11. List the functions of the dental system.
The main functions of the dental system are digestion, breathing, speech, etc.
12. What groups are the muscles of the maxillofacial system divided into?
Facial and chewing muscles of the tongue, soft palate and pharynx.
13. How do facial muscles participate in the act of chewing?
Capturing food and holding it in the oral cavity while chewing. A special role belongs to these muscles when sucking and taking liquid food. The muscles surrounding the mouth opening are of the greatest importance. In a child, they affect the growth of the jaws and the formation of the bite. 
14. Masticatory muscles are:
The masticatory muscle itself, which raises the lower jaw, pushing it forward and shifting it in its direction; the temporal muscle, which provides the lifting of the lowered lower jaw and the return of the pushed forward jaw; the lateral pterygoid muscle, pushing the lower jaw forward with bilateral contraction, and then unilaterally shifting the jaw in the direction opposite to the contracted muscle; medial pterygoid muscle, which, with a unilateral contraction, displaces the lower jaw in the opposite direction, with a bilateral contraction raises it. 
15. Muscles of the tongue, its role in the implementation of the functions of chewing, speech formation?
      The tongue consists of muscles located in the transverse, vertical and longitudinal directions, intertwined on the bones, ensure the movement of the tongue in all directions, while they move and stretch the tissues of the oral cavity, changing its shape.
16. What is EMG and what is it used for?
EMG is a method of studying the motor apparatus based on the registration of skeletal muscle biopotentials.
17. What is EMG based on?
EMG is based on the registration of action potentials of muscle fibers functioning as part of motor (motor, or neuromotor) units.
18. What does a tooth consist of?
The tooth consists of a crown, neck and 1-3 roots.
19. What is the "clinical root"?
The "clinical root" is a section of the tooth that is actually immersed in a socket. The longer it is, the stronger the support of the tooth and only a significant force can displace it.
20. What is a "clinical crown"?
"Clinical crown" is a section of the tooth protruding above the gums. The larger it is, the less force can displace the tooth from the dental cell.
21. What keeps the root of the tooth in the dental socket?
The parodontium fixes the teeth in the jaw.
22. What is the inner cavity of the tooth filled with? 
The inner part of the tooth is filled with vessels and nervous tissue called pulp. 
23. What is pulp and what is it represented by?
Pulp is the soft part of the tooth that performs trophic (nutrition of the dentin of the crown and root of the tooth, as well as cement through the processes of odontoblasts, and to a lesser extent enamel trophic), plastic (formation of dentin) and protective (high absorption capacity of endothelial cells and an active reaction to irritation, penetration of foreign substances, etc.) functions. 
24. What is the trophic function of the pulp?
The trophic function of the pulp is the nutrition of the crown dentin and root of the tooth, as well as cement and to a lesser extent the trophic enamel, through the processes of odontoblasts
25. What is the plastic function of the pulp?
The plastic function of the pulp is the formation of dentin. It manifests itself from the beginning of the formation of the tooth and does not stop throughout life.
26. What is the protective function of the pulp?
Protective function of the pulp is provided by the high absorption capacity of endothelial cells and active inflammatory reaction of the pulp to irritation, penetration of foreign substances and other phenomena, accompanied in most cases by the formation of a connective tissue capsule limiting the damage zone. As a result, the tooth is preserved.
27. Picture the dental formula of an adult.
87654321  12345678
87654321  12345678
28. Dental formula of children in milk bite.
54321  12345
45321  12345
29. What is parodontium?
Parodontium is a complex of closely interconnected tissues surrounding and fixing teeth (gums, parosteum, bones of the alveolar process, parodontium and cement covering the root of the tooth.
30. List the functions of parodontium?
It performs support-retaining, pressure-distributing, plastic and trophic functions.
31. What is the average duration of the load on the teeth created by chewing and swallowing per day?
The duration of the load on the teeth created by chewing and swallowing is on average about half an hour a day (no more than 2 hours).
32. What is dental cell atrophy and when can it be observed?
Cell atrophy is a change in bone trabeculae and their number. It is observed with the loss of teeth that do not have antagonists and do not perform a chewing function.
33. What determines the formation and destruction of bone in the alveolar process?
The formation of a new bone depends not only on the tension and magnitude of the forces acting on the tooth, but also on the general condition of the body, on the general and local diseases suffered, on the intensity of metabolism, etc. 
34. Is it physiological that teeth are erased?
Yes. Tooth erasure occurs as a natural physiological process that increases with age. Erasure also depends on the type of chewing, on the composition of the food and on the state of the bite.
35. Teething is... .
Teething is the extension of teeth from the jaw bones and can be active and passive.
36. Which eruption is called active, and which is passive?
Active eruption – eruption due to their extension and growth. Passive – the extension of teeth from the jaw bones throughout life and the appearance in the oral cavity of an increasing part of the crown of the tooth, and then the root. 
37. How many stages of teething are there? 
According to the position of the place of attachment of the epithelium, there are 4 stages of tooth eruption. 
In the first stage, the epithelium is attached only to the enamel of the tooth. In the second stage, the attachment of the epithelium is not only on the enamel, but partly on the cement, however, the clinical crown is still smaller than the anatomical one. This situation corresponds to the third stage and is observed at the age of 35-45 years. In the fourth stage, the attachment of the epithelium shifts towards the tip of the root; in connection with this, part of the root remains free.
38. In what planes does the lower jaw move during chewing, and what is the starting position?
      In humans, the upper jaw is stationary, so the lower one moves, from top to bottom, from front to back and sideways.
39. What controls the volume and degree of food processing?
The volume and degree of food processing is controlled by the receptors of the mucous membrane of the cheeks, gums, tongue. Due to this fact, food is sorted: crushed particles are formed into a food lump, large ones are re-received for further processing. 
Individual study
 "VIRTUAL PHYSIOLOGY"
See the workshop on virtual physiology, articles 77-83.
Work No. 1 Study of the specificity of amylase
Job No.2 Study of pepsin specificity
12. Research activities.
Topics for reports:
1. Features of enamel and dentin trophics.
2. Features of masticatory and mimic muscles. The participation of the muscles of the maxillofacial area in the functions of chewing, swallowing and speech formation. 
3. Contracture of chewing and mimic muscles and its consequences.
4. Parodontium, its endurance to chewing pressure. Gnathodinamometry. 
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