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TOPIC:

Private physiology of the central nervous system. Physiology of the spinal cord, medulla oblongata, midbrain and the reticular formation of the trunk.
Questions to prepare for the lesson.

1. The spinal cord. Characteristics of spinal animals. Spinal reflexes.

2. Spinal mechanisms of regulation of muscle tone and phase movements.

3. The medulla oblongata and the bridge and their participation in the processes of self-regulation of functions. Centers of the medulla oblongata.

4. The physiology of the midbrain, its reflex activity and participation in the processes of self-regulation of functions.

5. Decerebration rigidity and mechanisms of its occurrence. The role of the medulla oblongata and medulla oblongata in the regulation of muscle tone.

6. Static, statokinetic reflexes. Self-regulating mechanisms of maintaining the balance of the body.

7. Reticular formation of the brain stem and its ascending and descending influences.

STUDENTS PRACTICAL WORK 

Practical work No. 1.

The study of superficial skin reflexes in humans.

A. Abdominal reflexes studies.
WORK PROGRESS. The subject's  upper, middle and lower abdominal reflexes are examined on the right and left (in the supine position, arms along the trunk, legs freely extended). The upper abdominal reflex is caused by a dashed irritation of the skin 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 – 1-2 cm above and parallel to the inguinal fold. In the process of applying irritation, you should apply the same effort and observe the response of the muscle reaction of the subject (its presence, symmetry, reproducibility).
RESULTS INTERPRETATION. Give a conclusion about the presence of skin sensitivity in the corresponding segments of the spinal cord (the arch 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).

B. The plantar reflex study.

WORK PROGRESS. The subject's toes reflex flexion is detected in response to a dashed irritation of the outer edge of the sole in the direction from the heel to the thumb (in the supine position).

RESULTS INTERPRETATION. 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 No. 2.

Study of proprioceptive reflexes in humans.

A. Knee reflex.

WORK PROGRESS. With the subject in a sitting position and his leg on his knee, he is lightly struck with a neurological hammer on the tendon of the quadriceps femoris in the area of the lower fossa of the kneecap of another leg. Normally, arbitrary extension is well monitored with the correct position of the leg and is even more enhanced if the subject squeezes his fingers tightly.

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

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

RESULTS INTERPRETATION. 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).
Practical work no.1. Study of the coordination of movements.

      A. Sustainability research.

      WORK PROGRESS. The subject stands with his toes and heels together, arms along the torso, head slightly raised.This position should be held for 10 seconds.

      RESULTS INTERPRETATION. 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. A study of stability in the Romberg pose.

      WORK PROGRESS. During the test, the subject should be insured to avoid falling. The subject stands in the Romberg 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 your head 90 degrees to the right and left.

      RESULTS INTERPRETATION. 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. Violation of the balance of the body is noted, as a rule, when turning the head in the direction opposite to the direction of the nystagmus. The direction of the detected nystagmus (to the right or left) coincides with the side of the affected vestibular apparatus.

      B. Flanking gait.

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

      RESULTS INTERPRETATION. 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. Thus, this test serves as one of the differential tests for disorders of the functions of the cerebellum or vestibular apparatus.

       Practical work no.2. Study of asinergia.

A. Ozhekhovsky's 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 seems to lean with his palms 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.

RESULTS INTERPRETATION. Normally, the subject successfully maintains balance while remaining stationary, or slightly leans back. In a sick person, performing the test leads to a clear forward tilt of the torso (with or without stepping).

B. Bakinsky's test.
WORK PROGRESS. The subject lies down on a hard couch, 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.

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

       Practical work no.3. Study of dynamic ataxia.

A. Palce-nasal test.

WORK PROGRESS. The examinee is offered to get into the tip of his own nose with the index finger of his one, then the other hand with his eyes open and closed.

RESULTS INTERPRETATION. 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 with open eyes and then with closed eyes to get the heel of one leg to the knee of the other, and then to run 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 to be evaluated.

RESULTS INTERPRETATION. Normally, the test is performed with open and closed eyes without error. In the pathology of the cerebellum on the side of the lesion, there is a difficulty in performing the test and the inaccuracy of the performance will increase when the eyes are closed.

B. Adiadochokinesis test.

WORK PROGRESS. The subject performs supination with pronation with his hands as quickly as possible in a standing position and stretching his arms out in front of him. The symmetry of performing the test with different hands is to be evaluated.
RESULTS INTERPRETATION. 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 no.4. Study of dysmetry.

A. Stewart-Holmes test.

WORK PROGRESS. The subject is asked to bend 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 to be estimated.

RESULTS INTERPRETATION. Normally, the movement of the hand of the subject after the cessation of resistance is minimal. When the cerebellum is affected, there is 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, palms up, in front of him. Then he is asked to simultaneously turn his hands with both hands, palms down. The presence of excessive pronation of the hand is evaluated.

RESULTS INTERPRETATION. 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.
Abstract (summary) of the topic:

        THE ROLE OF THE SPINAL CORD IN THE REGULATION OF BODY FUNCTIONS: VEGETATIVE AND SOMATIC CENTERS AND THEIR SIGNIFICANCE. THE STATE OF MUSCLE TONE OF THE SPINAL ANIMAL. SPINAL SHOCK. THE VALUE OF AFFERENT AND EFFERENT IMPULSES.

The spinal cord is the lowest and phylogenetically oldest part of the central nervous system. The central nervous system is divided into the spinal cord, the brainstem, and the major hemispheres. The spinal cord is the simplest, most primitive in structure and physiological functions of the central nervous system. The entire spinal cord is a kind of symmetrical organ, built from structurally unambiguous segments consisting of gray and white matter and associated with them two posterior and two anterior roots. The human spinal cord has 31-33 segments: 8 cervical (CI— CVIII), 12 thoracic (TI—TXII), 5 lumbar (LI—LV), S sacral (SI—SV), 1-3 coccygeal (CoI—CoIII). The posterior roots consist of sensitive conductors, the anterior ones - of motor ones (Bell-Majandi law). The spinal cord contains the cellular bodies of motor neurons that innervate all skeletal muscles (with the exception of the face) and the bodies of neurons that direct their fibers to the ganglia of the autonomic nervous system. The axons of afferent neurons located in the spinal nodes enter the spinal cord. The location of the nerve centers within the spinal cord reveals consistency in location and metamericity. 31 pairs of spinal nerves come from the spinal cord. Having come out, each of them is divided into anterior and posterior roots (ventral and dorsal). The root fibers are very clearly distributed functionally: all sensory (afferent) fibers enter the spinal cord through the posterior horns as part of the posterior roots, and all motor and autonomous (efferent) fibers exit through the anterior horns. The posterior roots contain fibers (nerve impulses).) from the receptors of skeletal muscles, tendons, skin, blood vessels and internal organs. The anterior roots contain fibers that go to the skeletal muscles and the autonomic ganglia.

The posterior roots are formed by axons of afferent neurons, whose bodies lie outside the central nervous system, and the dendrites of these neurons are connected to receptors. In this case, the endings of some afferent fibers end at the neurons of the spinal cord, while others approach the neurons of the medulla oblongata. Afferent entrances to the spinal cord are organized by axons of the spinal ganglia lying outside the spinal cord, and axons of the extra-and intramural ganglia of the sympathetic and parasympathetic parts of the autonomous nervous system. The first group of afferent inputs of the spinal cord is formed by sensitive fibers coming from muscle receptors, tendon receptors, periosteum, and joint membranes. This group of receptors forms the beginning of the so-called proprioceptive sensitivity. Proprioceptive fibers are divided into 3 groups according to the thickness and speed of excitation. The fibers of each group have their own thresholds for the occurrence of excitation. The second group of afferent inputs of the spinal cord starts from the skin receptors: pain, temperature, tactile, pressure — and is a skin receptive system. The third group of afferent inputs of the spinal cord is represented by receptive inputs from the visceral organs; this is the viscero-receptive system.

The anterior roots consist of the axons of the motor neurons of the anterior horns of the spinal cord and the axons of the lateral horns. Motor neurone fibers innervate skeletal muscles, and the second fibers switch in the autonomous ganglia to other neurons that innervate internal organs. Efferent (motor) neurons are located in the anterior horns of the spinal cord, and their fibers innervate the entire skeletal muscle. The neurons of the spinal cord form its gray matter in the form of symmetrically arranged two anterior and two posterior horns in the cervical, lumbar and sacral regions. The gray matter is divided into nuclei, elongated along the length of the spinal cord, and is located in the shape of the letter H on the cross section. In the thoracic region, the spinal cord has, in addition to these, also lateral horns.

The posterior horns perform mainly sensory functions and contain neurons that transmit signals to the overlying centers, to the symmetrical structures of the opposite side, or to the anterior horns of the spinal cord.

In the anterior horns are neurons that give their axons to the muscles. All the descending pathways of the central nervous system that cause motor reactions end at the neurons of the anterior horns. In this regard, Sherrington called them "the common end path". Starting from the first thoracic segment of the spinal cord and up to the first lumbar segments, the sympathetic neurons are located in the lateral horns of the gray matter, and the parasympathetic neurons of the autonomous (autonomic) nervous system are located in the sacral ones.

The spinal cord performs its own integrative function in addition to the brain, since it participates in complex processes of coordination of functions at its own level. The human spinal cord contains about 13 million neurons, of which 3% are motor neurons, and 97% are insertion neurons. Functionally, the neurons of the spinal cord can be divided into 4 main groups:

1) motor neurons, or motor cells — are the cells of the anterior horns, the axons of which form the anterior roots;

2) interneurons-neurons that receive information from the spinal ganglia and are located in the posterior horns. These neurons respond to pain, temperature, tactile, vibration, and proprioceptive stimuli;

3) sympathetic, parasympathetic neurons are located mainly in the lateral horns. The axons of these neurons come out of the spinal cord as part of the anterior roots;

4) associative cells — neurons of the apparatus of the spinal cord that establish connections within and between segments.

In the middle zone of the gray matter (between the posterior and anterior horns) of the spinal cord there is an intermediate nucleus (Cajal nucleus) with cells whose axons go up or down by 1-2 segments and give collaterals to the neurons of the ipsi - and contralateral sides, forming a network. A similar network is also present at the top of the posterior horn of the spinal cord — this network forms the so-called gelatinous substance (gelatinous substance of Roland) and performs the functions of the reticular formation of the spinal cord.

The middle part of the gray matter of the spinal cord contains mainly short-axon fusiform cells (intermediate neurons) that perform a connecting function between the symmetrical parts of the segment, between the cells of its anterior and posterior horns.

Motor neurons. The axon of a motor neuron innervates hundreds of muscle fibers with its terminals, forming a motor neuron unit. The fewer muscle fibers innervated by a single axon (i.e., the smaller the motor neuron unit), the more differentiated, precise movements the muscle performs. Several motor neurons can innervate a single muscle, in which case they form a so-called motor neuron pool. The excitability of motor neurons of the same pool is different, so with different intensity of irritation, a different number of fibers of one muscle is involved in the contraction. At the optimal strength of the irritation, all the fibers of this muscle are reduced; in this case, the maximum muscle contraction develops.

Spinal cord pathways

The white matter of the spinal cord consists of myelin fibers, which are collected in bundles. These fibers can be short (intersegmental) and long-connecting different parts of the brain with the spinal cord and vice versa. Short fibers (called associative fibers) connect neurons of different segments or symmetrical neurons on opposite sides of the spinal cord. Long fibers (they are called projection fibers) are divided into ascending fibers that come  to the brain, and descending fibers that come from the brain to the spinal cord. These fibers form the pathways of the spinal cord. Axon bundles form so — called ropes around the gray matter: the anterior ones are located inside the anterior horns, the posterior ones are located between the posterior horns of the gray matter, and the lateral ones are located on the lateral side of the spinal cord between the anterior and posterior roots. Axons of the spinal ganglia and gray matter of the spinal cord go to its white matter, and then to other structures of the central nervous system, thereby creating ascending and descending pathways.

Associative, or propriospinal, pathways connect neurons of one or different segments of the spinal cord. They start from the neurons of the gray matter of the intermediate zone, go to the white matter of the lateral or anterior cord of the spinal cord and end in the gray matter of the intermediate zone or on the motor neurons of the anterior horns of other segments. These connections perform an associative function, which is to coordinate the posture, muscle tone, and movements of different torso metamers. The propriospinal pathways also include commissural fibers that connect functionally homogeneous symmetric and asymmetric parts of the spinal cord.

Descending pathways connect parts of the brain to motor or autonomic efferent neurons. The cerebrospinal descending pathways start from the neurons of the brain structures and end at the neurons of the spinal cord segments. These include the following pathways: anterior (straight) and lateral (crossed) cortical-spinal (from the pyramidal neurons of the pyramidal and extrapyramidal cortex, which regulate voluntary movements), red-core-spinal (rubrospinal), vestibular-spinal (vestibulospinal), reticular-spinal (reticulospinal) pathways are involved in the regulation of muscle tone. What unites all these pathways is that their final point is the motor neurons of the anterior horns. In humans, the pyramidal pathway ends directly at the motor neurons, while other pathways end primarily at the intermediate neurons. The pyramidal path consists of two bundles: a lateral and a straight one. The lateral bundle starts from the neurons of the cerebral cortex, passes to the other side at the level of the medulla oblongata, forming a cross, and descends along the opposite side of the spinal cord. The straight beam descends to its segment and there passes to the motor neurons of the opposite side. Hence, the entire pyramid path is crisscrossed

Damage to the spinal cord conduction system leads to disorders of the motor or sensory system below the injury site. The intersection of the pyramidal pathway causes hypertonus of the muscles below the cut (the motor neurons of the spinal cord are released from the inhibitory influence of the pyramidal cells of the cortex) and, as a result, to spastic paralysis. At the intersection of the sensitive pathways, muscle, joint, pain and other sensitivity is completely lost below the site of the spinal cord cut.

The spinal cord has a two-way connection with the brain, and therefore, in addition to the reflex function, it performs a conductor, due to the presence of many both ascending and descending pathways, which you already know from the course of anatomy and histology.

Damage to the spinal cord entails a natural violation of its functions.

MEDULLA OBLONGATA AND BRIDGE: CENTERS AND THEIR CORRESPONDING REFLEXES, THEIR DIFFERENCES FROM THE REFLEXES OF THE SPINAL CORD, THE STATE OF MUSCLE TONE OF THE BULBAR ANIMAL.

Medulla oblongata. The direct extension of the spinal cord in all vertebrates is the medulla oblongata, which is formed during ontogenesis from the posterior cerebral bladder of the brain end of the brain tube. The medulla oblongata retains in its structural features certain features of segmental primitive relationships typical of the spinal cord. However, the correctness in the distribution of gray and white matter is significantly violated here. As a result of the structural and functional rearrangements that accompany the process of phylogeny, clusters of cell bodies led to the formation of the so-called cell bodies. the nuclei of the medulla oblongata, which are the centers of more or less complex reflex functions. Some of these nuclei are part of the reticular formation of the medulla oblongata. Of the 12 pairs of cranial nerves, eight (from 5 to 12) originate from the medulla oblongata.

Symptoms of damage. Damage to the left or right half of the medulla oblongata above the intersection of the ascending pathways of proprioceptive sensitivity causes disturbances in the sensitivity and work of the muscles of the face and head on the side of the damage. At the same time, on the opposite side relative to the side of the injury, there are violations of skin sensitivity and motor paralysis of the trunk and limbs. This is due to the fact that the ascending and descending pathways from the spinal cord and into the spinal cord intersect, and the nuclei of the cranial nerves innervate their half of the head, i.e. the cranial nerves do not intersect.
MIDBRAIN: BASIC STRUCTURES AND THEIR FUNCTIONS, STATIC AND STATOKINETIC REFLEXES. THE STATE OF THE MUSCLE TONE OF THE MESENCEPHALIC ANIMAL. FUNCTIONS OF THE SUBSTANTIA NIGRA.

 

The midbrain, which arises in the process of ontogenesis from the middle bubble of the brain end of the brain tube, provides its functional functions for the expansion and improvement of the reflex activity of the medulla oblongata. The greatest development of the midbrain is achieved in those animals that, not yet having a sufficiently developed forebrain, must carry out complex adaptive reactions to the increasingly complex conditions of existence. The main stimulus to the development of the midbrain is the coordination of the body's functions with signals from the visual and auditory receptors. It includes the bridge, the legs of the brain and the mounds of the quadriplegic.

In the structure of the midbrain, segmental signs are already completely lost. The cellular elements here form complex clusters in the form of nuclear formations that belong both directly to the midbrain and are part of the reticular formation of the brain stem. The sensory and afferent nuclei are located in the dorsal part of the midbrain (quadriplegia), and the efferent nuclei are located in the ventral part (red nucleus, black substance, etc.).

The bridge (pons cerebri, pons Varolii) is located above the medulla oblongata and performs sensory, conduction, motor, integrative reflex functions. The bridge consists of the nuclei of the facial, trigeminal, abductor, vestibular-cochlear nerve (vestibular and cochlear nuclei), the nucleus of the vestibular part of the vestibular-cochlear nerve (vestibular nerve): lateral (Deiters) and upper (Bekhterev). An important structure of the bridge is the middle pedicle of the cerebellum. It provides functional compensatory and morphological connections of the cerebral cortex with the hemispheres of the cerebellum. Sensory functions of the bridge are provided by the nuclei of the vestibular-cochlear, trigeminal nerves. The cochlear part of the vestibular-cochlear nerve ends in the brain in the cochlear nuclei; the vestibular part of the vestibular-cochlear nerve ends in the triangular nucleus, Deiters ' nucleus, and Bekhterev's nucleus. Here is the primary analysis of vestibular stimuli of their strength and direction. The sensitive nucleus of the trigeminal nerve receives signals from the receptors of the skin of the face, the anterior parts of the scalp, the mucous membrane of the nose and mouth, the teeth and the conjunctiva of the eyeball. Facial nerve (p. facialis) innervates all facial muscles of the face. The abductor nerve (p. abducens) innervates the rectus lateralis muscle that diverts the eyeball outward. The motor portion of the nucleus of the trigeminal nerve (P. trigeminus) innervates the masticatory muscles, the muscle that pulls the eardrum, and the muscle that pulls the palatine curtain.

Through the midbrain, as part of the so - called legs of the brain and cerebellum, there are numerous conducting pathways that connect the large brain and cerebellum in the ascending and descending directions, on the one hand, and the medulla oblongata and spinal cord on the other. It is provided by longitudinally and transversely arranged fibers. Transversely arranged fibers form the upper and lower layers, and between them there are pyramidal pathways coming from the cerebral cortex. From the neurons of the bridge, transverse fibers begin, which go to the opposite side, forming the middle leg of the cerebellum and ending in its cortex. In the tire of the bridge there are longitudinally running bundles of fibers of the medial loop (lemniscus medialis). They are intersected by transversely running fibers of the trapezoid body (corpus trapezoideum), which are axons of the cochlear part of the vestibular-cochlear nerve of the opposite side, which end in the nucleus of the upper oliva (oliva superior). From this nucleus go the pathways of the lateral loop (lemniscus lateralis), which are directed to the posterior quadriplegic of the midbrain and to the medial cranial bodies of the intermediate brain.

The largest sensory formation of the midbrain is the quadriplegic. Its anterior bumps are the centers that provide the body's orientation reflexes to light stimuli. The posterior tubercles are the centers of auditory orientation reflexes.

The largest nuclei of the midbrain are the red nucleus, the black matter, and the nuclei of the cranial (oculomotor and block) nerves, as well as the nuclei of the reticular formation.

RETICULAR FORMATION: THE LOCATION IN THE CENTRAL NERVOUS SYSTEM, THE CONNECTIONS OF ITS NUCLEI, THE CHARACTERISTICS OF THE PROPERTIES OF NEURONS, THE ASCENDING INFLUENCE OF THE RETICULAR FORMATION AND THE EXPERIMENTS THAT PROVE THEM, THE TYPES OF EVOKED RESPONSES. THE DESCENDING EFFECTS OF THE RETICULAR FORMATION AND THE EXPERIMENTS PROVING THEM.

The reticular formation (formatio reticularis; RF) of the brain is represented by a network of neurons with numerous diffuse connections among themselves and with almost all structures of the central nervous system. The RF is located in the thickness of the gray matter of the medulla oblongata, midbrain, and intermediate brain and is initially associated with the RF of the spinal cord.

In the RF, a stream of afferent impulses continuously flows along different paths, thanks to which the activity of ascending and descending systems is maintained. It has a variety of effects on a large number of different functions of the body: respiratory reactions, vasomotor and other autonomic reflexes, tonic and phase movements, electrical activity of the cerebral cortex, subcortical nuclei and cerebellum, sensory systems, sleep and wakefulness.

Tests for the entrance control of knowledge at the lesson "CNS-2" 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.*
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