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Practical class 1. Introduction to the course of physiology





The questions for self-study


1. Structure of the cell membrane. Functions of the cell membrane.


2. Transport of ions through the cell membrane.


3. Membrane potential.


Read: text-book p. 4-10, 27-34, 52.


Practical works are as follows:


Practical work 1	Making a nerve-muscular preparation.


Practical work 2 	The first and second experiments of Galvani


Practical work 3	Secondary tetanus





Practical work 1.	Making a nerve-muscular preparation.


The aim: to study how to prepare a nerve-muscular preparation


TECNIQUE:


Preparing a nerve-muscular preparation includes 3 stages:


I. Making a preparation of hind legs.


1. Take a frog, wrap it up in a gauze napkin.


2. Insert the scissors into the oral cavity and cut off the frog’s maxilla behind the eyes.


3. Put the probe into the cerebrospinal canal and destroy the spinal cord.


4. Cut off the spine.


5. Cut off internal organs, skin and muscles of the abdominal wall.


6. Holding the backbone in one hand, catch the skin edge with another one using a napkin and peel it off.


7. The preparation of the frog’s hind legs is ready.





II. The preparation of a rheoscopic leg.


1. Take the preparation of the frog’s hind legs by the backbone and bend it so that the coccyx should be protruded up.


2. Cut out the cocyx with a pair of scissors.


3. Put the preparation with the abdominal side up.


4. Trying not to touch the nerve trunks of the sacral plexus, cut the backbone and other tissues along the middle line in order to separate the legs from each other. Holding the residue of the backbone find the ischiadic nerve; remove the pelvis bone cutting it near the backbone and the hip.





III. Preparing a nerve-muscular preparation.


The next stage of work is the preparation of the ischiadic nerve and the calf muscle.


1. To prepare the nerve the femur has to be located with it`s back surface up;muscles have to be put apart and the whole of the ischiadic nerve is prepared.


2. Raise a nerve by the residue of the backbone and carefully cut the surrounding tissues with a pair of scissors.


3. Cut off the leg above the knee-joint.


4. Remove the residues of the femur muscles.


5. Put up the scissors under the Achilles tendon, separate it the whole of it and cut below the sesamoid bone.


6. Cut off the leg below the knee-joint.


7. The nerve-muscular preparation of the calf ?gastrochemius muscle and the ischial nerve is ready.


8. Put the preparation inside the napkin moistened with Ringer solution. Into the Petry`s plate.


The results of the work and their registration.


Draw the preparations at different stages in the protocol.





Conclusion:








Practical work 2. The first and second experiments of Galvani


The aim: to familiarize the I-st and II-nd experiment of Galvani.


TECHNIQUE: 


I)	The first experiment of Galvani (contraction coused by a metal)


1. To make a preparation of hind legs of a frog; 


2. Using galvanic pincers simultaneously touch the nervous fibres and muscles of a femur on the same side;


3. Observe the contraction of muscles of the whole preparation. 


The results of the work and their registration.


Draw the scheme of the experiment and make a conclusion.














Conclusion:











II)	The Second experiment of Galvani (contraction without a metal)


1. On one of the rheoscopic legs make an incision of a muscle for ming leg on the dameged area. 


2. Quickly out the nerve of the second rheoscopic leg on the dameged area so that could touch both the damaged, and the intact surface at the same time. 


3. Observe the contraction of the leg.


The results of the work and their registration.


Draw the scheme of the experiment and make a conclusion.


What are the differences between I-st and II-nd experiment of Galvani.














Conclusion:











Practical work 3.	Secondary Tetanus


The aim: to observe the arising currents of action in excited tissues and their possible trasmission to other tissues. 


TECHNIQUE: 


1. Use a preparation of hindlegs of a frog to prepare two rheoscopic legs. 


2.Make the two rheoscopic legs stiil using a support. Put the nerve of the second preparation along the gastrochemius muscle of the first leg. 


3. Using electrodes of a stimulator send the Rhythmic stimuli to thenerve of the first preparation to cause a titanic contraction of the muscle. 


4.Observe the contraction of the muscles of the second rheoscopic leg.


The results of the work and their registration. 


Draw the scheme of the experiment and make a conclusion.














Conclusion:











Practical class 2. Excitable tissue: Nerve





The questions for self-study


1. The action potential


2. Excitability changes during excitation 


3. The structure of nerve fibers. Nerve fiber types.


4. Mechanism of excitation conduction in unmyelinated and myelinated nerve fibers.


5. Special aspects of signal transmission along the nerve trunk.


Read: text-book p. 49-59.





Practical works are as follows:


Practical work 4	Importance of physiological intergrity of a nerve for conducting excitation.


Practical work 5	Isolated conduction of excitation along the nerve fiber.


Practical work 6	Bilateral conduction of excitation.





Practical work 4.	Importance of physiological intergrity of a nerve for conducting excitation.


The aim: to prove the importance of physiological integrity of a nerve for conducting excitation in the course of the experiment.


TECNIQUE: to use a frog`s rheoscopic legs for experiment (Refer to the practical work 1).


1. Fix the bone of a rheoscopic leg in a support.


2. Put the ischiadic nerve on the electrodes.


3. Put the ligature on a nerve between the muscle and the electrodes.


4. Stimulate the nerve.


	between the ligature and the end of the nerve; 


	between the muscle and the applied ligature.


The results of the work and their registration. 


Make a drawing.














Conclusion:














Practical work 5. Isolated conduction of excitation along the nerve fiber.


The aim: to prove experimentally that excitation is conducted isolatedly.


TECHNIQUE: Use the preparation of the hind lay of a frog for the experiment.


1. Put thread undereach nervous root.


2. Stimulate every root, stretching from the cerebrum sednding weak rhythming impulses (using an electrostimulator).


Mind that when different roots are stimulated different groups of muscle fibers contract despite the fact, that the nerve fibers of these roots pass through the general trunk of the ischiadic nerve.


The results of the work and their registration. 


Write down your observations.


Explain, what conditions the isolation of conduction of excitation along the nerve fiber?














Conclusion:











Practical work 6.	Bilateral conduction of excitation.


The aim: to prove in experimentally that excitation is conducted along the nerve fiber in both directions from the stimulated area.


TECHNIQUE: 


1. Cut off m. gracilis, pay attention to the branchings of the nerve on the inner surface of the muscle


2. Carefully disintegrate the muscle into two parts so that the both halves should be connected with each other by means of the nerve branches.


3. Stimulate one half of the muscle sending rhythmic impulses using a stimulator.


4. Note that at the moment of stimulation both halves contract.


5. Put electrodes on the second half of the muscle; two parts contract too.


The results of the work and their registration. 


Draw a scheme of the experiment. In conclusion write the law of bilateral conduction of excitation. 














Conclusion:











Practical class 3. Excitable tissue: Muscle





The questions for self-study


1. Electrical properties of skeletal muscles.


2. The ultramicroscopic structure of myofibrill at rest and while contracting.


3. Molecular mechanism of muscle contraction. 


4. The types of contraction of skeletal muscles. Isotonic and isometric contractions.


5. The muscle twitch.


6. Summation of contractions. Tetanus.


7. A motor unit. Types of motor units.


8. The strength of skeletal muscles. 


9. Muscle fatigue.


10. Properties of smooth muscles.


Read: text-book p. 62-69, 72, 78-80.





Practical works is as follows:


Practical work 7	Recording different types of muscle contraction of skeletal muscle.





Practical work 7.	Recording different types of muscle contraction of skeletal muscle.


The aim: to record different types of muscle contraction: muscle twitch, incomplete summation, incomplete tetanus, complete tetanus.


TECHNIQUE: A neuromuscular preparation, fixed in a myograph is used for the experiment. 


1. Put the nerve from the preparation on electrodes from electrostimulator.


2. Set the frequency of stimulation of 1 Hz and find the threshold of excitability caused by single impulses.


3. Make the power of the current threshold get closer to the one and record single muscle contractions.


4. Then increase the frequency of stimulation: turn the handle of frequency one division further, every time making a record. Before the increasing frequency every time turn off the stimulator.


5. Write down incomplete and complete tetanus.


The results of the work and their registration.


Record the curves of the single muscle contraction, incomplete and complete tetanus into the protocol. Summing up explain the mechanisms of development of different types of skeletal muscle contractions. 














Conclusion:








Practical class 4. Synaptic transmission





The questions for self-study


1. The structure of a synapse.


2. Types of synapses.


3. Electrical events in pre- and postsynaptic structures. Excitatory and inhibitory postsynaptic potential.


4. Electrical and chemical transmission. Neurotransmitteres.


5. General properties of chemical synapses.


6. Neuromuscular synapse. Blocker of a neuromuscular synapse.


Read: text-book p. 81-88, 92, 110-112.





Practical works are as follows:


Practical work 8	Work of a muscle. Dependence of the work value on a load.


Practical work 9	Dynamometry





Practical work 8.	Work of a muscle. Dependence of the work value on a load.


The aim: to establish dependence of the work value on a load. 


TECHNIQUE: contracting and lifting the load, the muscle does certain work, which can be calculated according to the next formula:


A = P x h, where P is weight of a load, h is height of lifting.


1. Set a unit for registering muscle contractions. It will require a neuro-muscular preparation. Fix the muscle in the myograph so that damp should be located above the recorder. Cooect the lawer end of the muscle with the Achilles tendon with the Engelman's level with the help of a hook. 


2. Hang various loads on the same shouder of the requiste (10, 20, 50, 100, g), each time stimulating the muscle using an electrostimulator.


3. Write down the frequency of muscle contractions on the drum of the stopped kymograph.


The results of the work and their registration. 


Calculate the work, done by the muscle and draw a graph of dependence of the work value on the load values, marking load's along the axis of abscises, and the work along on the axis of ordinates (g/sm). In conclusion formulate the rule of average loads.














Conclusion:











Practical work 9.	Dynamometry


The aim: to measure the maximal value of a muscular effort and muscle endurance of a hand.


TECHNIQUE:


1. A standing student stretches out their arm with dynamometer in their handso that theis is a direct angle between it and the trunk (perpendicularly to the trank). The second free arm is down and relaxed.


2. The student makes the maximal efforts at the dynamometer twice after a signal. The best result is taken to estimate the muscle force


3. Then student makes multiple of 10 ford divisible efforts with the frequency of 1 time per 5 sec.


4. Write down the results and determine the muscle efficiency according to the formula: 


P = (F1 + F2 + F3 + Fb) / b, where


P - is the level of muscle efficiency


F1 - Fb - are the readings of the dynamometer for single muscular efforts


b - the member of attempts


5. These results are used for determining the index of decreased muscle efficiency according to the formula:


S = [(F1 - Fmin)/Fmax] x 100, where


S - the index of decreased muscle efficiency


F1 - the value of the original muscular effort


Fmin - the minimal value of muscular effort


F max - the maximal value of muscular effort





The results of the work and their registration. 


Calculate and write into the protocol the power, the level of muscle efficiency. Draw a graph of decreasing muscle efficiency.














Conclusion:
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