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Private physiology of the central nervous system. Physiology of the posterior, diencephalon and subcortical formations.
Questions to prepare for the lesson.

1. Physiology of the cerebellum, its influence on the motor and vegetative functions of the body.

2. The thalamus, functional characteristics and features of the nuclear groups of the thalamus.

3. Hypothalamus, functional characteristics of its main nuclear groups. Participation of the hypothalamus in the regulation of autonomic functions, the formation of emotions and motivation.

4. Basal nuclei, their functional characteristics. The role of basal nuclei in the formation of muscle tone and complex motor acts.

5. The limbic system of the brain, its role in the formation of emotions.

6. The cortex of the major hemispheres. Localization of functions in the cerebral cortex.
THE CEREBELLUM: AFFERENT AND EFFERENT CONNECTIONS, THE ROLE OF THE CEREBELLUM IN THE REGULATION OF MUSCLE TONE IN ENSURING MOTOR ACTIVITY. SYMPTOMS OF DAMAGE TO THE CEREBELLUM.

The cerebellum. The cerebellum is a part of the posterior brain. In mammals and humans, this organ reaches its highest development and occupies most of the posterior cranial fossa. The cerebellum is connected to other parts of the brain via afferent and efferent pathways. Afferent pathways go to it from the spinal cord, medulla oblongata, varolium bridge, quadriplegia. From the Purkinje cells of the cerebellum begin the pathways to the nuclei of the cerebellum - dentate, corky, spherical. From these nuclei, efferent fibers go to the midbrain. Through the red nucleus, the cerebellum is connected by efferent pathways to the cortex of the major hemispheres. The cerebellum (cerebellum, small brain) is one of the integrative structures of the brain that participates in the coordination and regulation of voluntary, involuntary movements, in the regulation of autonomic and behavioral functions.

In cases where the cerebellum does not perform its regulatory function, a person has disorders of motor functions. Luciani found that when the cerebellum is removed in animals or affected in humans, the following characteristic symptoms occur:

1) asthenia — astenia-weakness) - a decrease in the strength of muscle contraction, rapid muscle fatigue;

2) astasia (astasia, from the Greek. a-not, stasia-standing) - loss of the ability to long-term muscle contraction, which makes it difficult to stand, sit, etc.;

3) dystonia (distonia — violation of tone) — involuntary increase or decrease in muscle tone;

4) tremor — tremor-shaking) - trembling of the fingers, hands, head at rest; this tremor increases with movement;

5) dysmetry — dissymmetric - violation of the measure) - a disorder of the uniformity of movements, expressed either in excessive or insufficient movement. The patient tries to take an object from the table and carries his hand behind the object (hypermetry) or does not bring it to the object (hypometria);

6) ataxia (ataksia, from Greek. a-negation, taksia-order) - violation of the coordination of movements. Here, the impossibility of performing movements in the right order, in a certain sequence, is most clearly manifested. Manifestations of ataxia are also adiadochokinesis, asinergia, drunken-wobbly gait.

7) dysarthria — disartria) - a disorder of the organization of speech motor skills. With damage to the cerebellum, the patient's speech becomes stretched, words are sometimes pronounced as if in jerks (chanted speech).

Adiadochokinesis, dysequilibria should be added to these symptoms. Dysmetry - various manifestations of impaired coordination of movements. In dogs without a cerebellum, static-kinetic and static-tonic reflexes are preserved - if you put such a dog in a liquid with a specific weight close to the specific weight of the dog, then it can swim, while in the air it makes scattered, weak, little-related movements. With adiadochokinesis, a person is not able to quickly rotate the palms up and down. With asinergia of the muscles, he is not able to sit up from a lying position without the help of his hands. Drunken gait is characterized by the fact that a person walks with his legs wide apart, staggering from side to side from the line of walking. There are not so many innate motor acts in a person (for example, sucking), but most of the movements he learns during his life and they become automatic (walking, writing, etc.). When the function of the cerebellum is disturbed, the movements become inaccurate, inharmonious, scattered, often do not reach the goal.

        THE INTERMEDIATE BRAIN: THE ROLE OF THE THALAMUS AND HYPOTHALAMUS IN THE REGULATION OF HOMEOSTASIS OF THE BODY AND THE IMPLEMENTATION OF SENSORY FUNCTION.

The intermediate brain. The main formations of the intermediate brain are the visual tubercles (thalamus) and the hypothalamus (hypothalamus). The intermediate brain (diencephalon) integrates the sensory, motor, and autonomic responses necessary for the holistic functioning of the body. The main structures of the intermediate brain are the thalamus, the hypothalamus, which consists of the arch and epiphysis, and the thalamic region, which includes the thalamus, epithalamus, and metathalamus.

The visual hillock (thalamus opticus) is a kind of sensory intermediate station - the switching area of all afferent pathways going to the cortex of the major hemispheres. The hillock is the center of all receptive neurons of the central nervous system, thus fulfilling the role of the highest subcortical center of all body sensitivity. The neural connections of the hillock with neighboring areas of the brain are distinguished by an exceptional abundance and functional diversity. In the thalamus, the nerve fibers of most sensory neurons end, carrying impulses to the cortex of the brain (signals are switched from one neuron to another). It analyzes the origin and nature of the impulses and their directional transmission to the corresponding sensory zones of the cortex. In a certain sense, the thalamus acts as a switchboard, i.e., as a center that processes, integrates, and directs all sensory information. The thalamus (thalamus, visual hillock) is a structure in which almost all signals going to the cerebral cortex from the spinal cord, midbrain, cerebellum, and basal ganglia of the brain are processed and integrated.

The hypothalamus. The subcutaneous area includes the following major nuclei: gray hillock, Lewis body, nucleus paraventricularis, nucleus supraopthicus, corpora mamillaria. The nuclei of the hypothalamic region are connected to the nuclei of the autonomic nerves of the middle, medulla oblongata and spinal cord. The fibers coming out of the supraoptic nucleus pass through the pituitary pedicle and innervate the posterior pituitary lobe. Afferent influences to the nuclei of the subcutaneous region come from the visual tubercles, caudate body, lentil, red nucleus, substantia nigra, and the nuclei of the medulla oblongata. In addition, fibers from various parts of the cortex of the hemispheres are suitable for the nuclei of the hypothalamus.

The hypothalamus is the main (higher) center of autonomous regulation of organ functions. It contains the centers of regulation of metabolism, body temperature, and peristalsis. It is in its centers that the feeling of hunger and thirst is formed. In addition, it is responsible for behavioral responses associated with aggressiveness and reproduction. In general, its role in the regulation of the body's life support functions is so great that it is considered the main structure of the brain for the regulation of homeostasis.

Participation of the hypothalamus in the regulation of the endocrine sphere. The connection of the hypothalamic region with the pituitary gland is essential for water and salt metabolism. Cutting the nerve pathway from the supraoptic nucleus to the posterior lobe of the pituitary gland causes diabetes insipidus, due to the fact that the pituitary gland ceases to receive antidiuretic hormone. The hypothalamus is connected to the pituitary gland by the neurosecretory system, while the neurons of the hypothalamus produce substances that specifically affect the pituitary gland, and through it-on the metabolism as a whole.

        THE LIMBIC SYSTEM: STRUCTURES AND THEIR CONNECTIONS, ITS ROLE IN THE REGULATION OF AUTONOMIC FUNCTIONS, IN THE FORMATION OF MOTIVATIONS AND THE IMPLEMENTATION OF EMOTIONAL AND BEHAVIORAL ADAPTIVE RESPONSES and IN MEMORY PROCESSES.

The limbic system. The forebrain, whose integrative activity provides purposeful behavior, can be divided into the neocortex (which controls the body's spatial-temporal relationships with the environment, thinking, and stereognosis) and the limbic system, which provides emotional mood and motivation for action (motivations and emotions), as well as processes such as learning and memory. The limbic system gives the information coming from the environment the special meaning that it has for each person.

The limbic system consists of phylogenetically old parts of the forebrain and derived subcortical structures. This includes the areas of the brain that separate the neocortex from the hypothalamus (cingulate and hippocampal gyrus, olfactory brain (rhynencephalon), amygdala, septal nuclei, and anterior thalamic nucleus. Many researchers consider the preoptic nucleus, hypothalamus, and mamillary bodies to be part of the limbic system. The afferent and efferent connections of these structures are diverse in both ascending and descending directions. The cortical areas of the limbic system include the hippocampus, parahippocampal gyrus, cingulate gyrus, and some others. Subcortical structures include: tonsils, septal nuclei, anterior thalamic nucleus. It should be noted that many researchers refer to the limbic system as the hypothalamus, the preoptic region, and the mamillary bodies. In any case, the afferent and efferent connections of the structures of the limbic system with other parts of the brain are extremely diverse.

The functional significance of the limbic system is associated with the autonomous provision of all behavioral and emotional reactions of the body, in the organization of emotional and motivational behavior, such as food, sexual and defensive instincts.

        FUNCTIONS OF THE NEW CORTEX, FUNCTIONAL SIGNIFICANCE OF THE FIRST AND SECOND SOMATOSENSORY ZONES, MOTOR ZONES OF THE CEREBRAL CORTEX (THEIR LOCALIZATION AND FUNCTIONAL SIGNIFICANCE). POLYFUNCTIONALITY OF CORTICAL AREAS, FUNCTIONAL PLASTICITY OF THE CORTEX.

The cortex of the major hemispheres of the brain is the youngest phylogenetically department of the brain. It is a layer of gray matter, the thickness of which varies from 1.5 to 3 mm. Due to the large number of folds, the area of the cerebral cortex is 1450-1700 sq.cm. The cortex of the large hemispheres is the highest integrative center for regulating the processes occurring in the body. This is proved by the characteristic disorders that are observed after decortication. Such animals are likened to animals at lower stages of evolution. Moreover, the more developed and perfect an animal is, the more stages of its evolutionary development it descends. The maximum degradation is observed in a person deprived of the cortex (innately or as a result of trauma), which, as a rule, is incompatible with life.

Deep furrows divide each hemisphere of the brain into the frontal, temporal, parietal, occipital lobes and the insula. The islet is located in the depth of the Sylvian sulcus and is closed from above by parts of the frontal and parietal lobes of the brain. The cortex of the large brain is divided into ancient (archicortex), old (paleocortex) and new (neocortex). The ancient cortex, along with other functions, is related to the sense of smell and the interaction of the brain systems. The old cortex includes the cingulate gyrus, the hippocampus. In the new cortex, the greatest development of magnitude, differentiation of functions is observed in humans. The thickness of the new cortex ranges from 1.5 to 4.5 mm and is maximum in the anterior central gyrus.

The number of neurons in the cortex exceeds 10 billion. The cortex contains pyramidal, stellate, and fusiform neurons. Pyramidal neurons have different sizes, their dendrites carry a large number of spines; the axon of a pyramidal neuron, as a rule, goes through the white matter to other areas of the cortex or to the structures of the central nervous system. Stellate cells have short, well-branched dendrites and a short ascon that provides connections of neurons within the cerebral cortex itself. Fusiform neurons provide vertical or horizontal connections of neurons in different layers of the cortex.
Tests for the entrance control of knowledge at the lesson "CNS-3" 2021
1. THE BODIES OF ALPHA MOTOR NEURONS ARE LOCATED IN THE HORNS OF THE SPINAL CORD:

1. Posterior;

2. Lateral;

3. The front ones.*

4. In all cases;

5. In the brain;
2. THE BODIES OF GAMMA MOTOR NEURONS ARE LOCATED IN THE HORNS OF THE SPINAL CORD:

1. Posterior;

2. Lateral;

3. The front ones.*

4. In all cases;

5. In the brain;

3. WHEN CUTTING BETWEEN THE MOUNDS OF THE QUADRIGEMINAL PLATE
1. Atony is observed;

2. Increases the tone of the extensor muscles;*

3. Increases the tone of the flexor muscles.

4. Weakening of spinal cord reflexes;

5. The tone of the extensors will decrease;

4. EXCITATORY IMPULSES TO THE DEUTERS NUCLEUS ARE RECEIVED MAINLY:

1. From the receptors of the vestibular analyzer; *

2. From the proprioreceptors;

3. From the midbrain;

4. From the cortex of the major hemispheres.

5. From the thalamus;

5. DOES THE CENTRAL NERVOUS SYSTEM HAVE A TROPHIC FUNCTION?

1. Yes; *

2. No;

3. Only in newborns.

4. Adults only;

5. Partially;

6. HOW MANY SYNAPSES DOES THE AUTONOMIC REFLEX ARC CONTAIN?

1. 2

2. 3*

3. 4

4. 1;

5. More than 10;

7. WHEN CUTTING THE ANTERIOR ROOTS OF THE SPINAL CORD, THE MUSCLE TONE:

1. Practically will not change;

2. Disappear;*

3. Significantly reduced;

4. The extensors will strengthen.

5. Flexors will strengthen;

8. THE EFFECT OF THE RED NUCLEUS ON THE DEUTERS NUCLEUS IS:

1. Slowdowning; *

2. Exciting;

3. Not essential.

4. Redistributes muscle tone, providing balance

5. Activating and braking action;

9. THE BLACK SUBSTANCE HAS AN EFFECT ON THE RED CORE:

1. Stimulating;

2. It has no effect;

3. Slowdowning.*

4. Redistributes muscle tone, providing balance

5. Activating and braking action

10. INTRAFUSAL MUSCLE FIBERS ARE INNERVATED BY MOTOR NEURONS:

1. Alpha;

2. Beta;

3. Gamma.*

4. Preganglionic;

5. Interneurons;

11. EXTRAFUSAL MUSCLE FIBERS PERFORM THE FUNCTION OF:

1. Muscle contractions; *

2. Ensuring the sensitivity of the "muscle spindle"

3. Muscle relaxation;

4. Redistributes muscle tone, providing balance

5. Increases the tone of the extensor muscles

12. EXTRAFUSAL MUSCLE FIBERS ARE INNERVATED BY MOTOR NEURONS:

1. Alpha;*

2. Beta;

3. Gamma.

4. Preganglionic;

5. Interneurons;

13. WHEN CUTTING BETWEEN THE MOUNDS OF THE QUADRIGEMINAL PLATE
1. Atony is observed;

2. Increases the tone of the extensor muscles;*

3. Increases the tone of the flexor muscles.

4. It has no effect on muscle tone;

5. Muscle tone will disappear;

14. EXCITATORY IMPULSES TO THE DEUTERS NUCLEUS ARE RECEIVED MAINLY:

1. From the receptors of the vestibular analyzer; *

2. From the proprioreceptors;

3. From the midbrain;

4. From the cortex of the major hemispheres

5. From the thalamus;

15. THE GOLGI APPARATUS IS LOCATED:

1. In the nuclear bag of intrafusal fibers;

2. In the distal parts of the intrafusal fibers;

3. In the tendons of the muscles.*

4. In the thalamus

5. In the reticular formation;

16. FAST (PHASE) MOVEMENT IS PROVIDED BY MUSCLE FIBERS:

1. Intrafusal;

2. Red;

3. White.*

4. Extrafusal;

5. The thalamus;

17. MUSCLE FIBERS ARE INVOLVED IN THE RECEPTION OF THE STATE OF THE MUSCLE:

1. White;

2. Red;

3. Intrafusal*

4. Extrafusal;

5. The thalamus

18. THE EXCITATION OF GAMMA MOTOR NEURONS WILL LEAD TO:

1. Reduction of white muscle fibers;

2. Reduction of intrafusal muscle fibers; *

3. Relaxation of extrafusal muscle fibers;

4. Reduction of extrafusal muscle fibers.

5. Reduction of intrafusal muscle fibers;

1 9. THE EXCITATION OF THE GOLGI RECEPTORS WILL LEAD TO:

1. Relaxation of the extrafusal muscle fibers;

2. Reduction of extrafusal muscle fibers;*

3. Reduction of intrafusal muscle fibers;

4. Reduction of white muscle fibers.

5. Relaxation of the intrarafusal muscle fibers;

20. WEAK MUSCLE TONE IS OBSERVED IN THE EXPERIMENT IN AN ANIMAL:

1. Diencephalic;

2. The Thalamic;

3. Mesencephalic;

4. Bulbar;

5. Spinal.*

Course textbooks and manuals

Electronic resources on the University website:
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