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Action potential (NMJ - neuromuscular junction)

[bookmark: _GoBack]1. Education program NMJ

Task A
Determine the threshold intensity of the depolarizing current to evoke a typical physiological action potential at a stimulus duration of 1 ms.
Threshold:

Task B
At a stimulus amplitude of 17 nA, change its duration to 0.5 ms.
How has AP changed?

Explain the observed phenomenon.

Task C
Vary the concentration of K+ in the perfusate (3, 5 and 8 mM/L). Read the value of the resting membrane potential and determine the threshold intensity of the stimulus for eliciting an AP. Keep the stimulation time at 1 ms. Explain the relationship between extracellular potassium concentration and muscle fiber excitability.

Complete the table. Also write down the results of calculations from home preparation.
	[bookmark: _Hlk115638462]Extracellular concentration of K+ (mmol/l)
	Equilibrium potential for K+, calculation from home preparation (mV)
	Threshold stimulus intensity (nA)
	RMP (mV)
	Muscle fiber excitability (major and minor)

	3 (hypokalemia)
	
	
	
	

	5  (normal )
	
	
	
	„normal“

	8 (hyperkalemia)
	
	
	
	




Task D
Don't forget to return the K+ concentration in the washing solution to normal after the previous experiment!!!
In the following experiments, use a stimulation stimulus with an intensity of 15 nA and a duration of 1 ms.

Describe and explain the effect of tetrodotoxin (blocker of voltage-gated Na+ channels) at 1mM concentration. Explain its effect on the action potential.

Describe the effect of 3,4-diaminopyridine (voltage-dependent K+ channel blocker), which you apply at a dose of 1 mM. Explain its effect on the action potential. 

	AP sketch under the influence of 
3,4 diaminopyridine and TTX:
[image: ]                            
	Explanation:




 2. Absolute and relative refractory period (ARP, RRP)
Mark ARP, RRP in both graphs.
[image: https://www.lf2.cuni.cz/files/page/files/2017/logo_red-05.png]
Institute of Physiology, 2nd Faculty of Medicine, Charles University
Preference: prof. MD Přemysl Jiruška, Ph.D.

.




3

[image: ]AP axon of a nerve cell

[image: ]AP cardiomyocyte         Images taken from Constanzo: Physiology.
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Fig. 113 Time course of voltage and conductance changes during the action potential
of nerve.

I—Cellular Physiology + 21

B B o 2245
& 13°C Oblatno © @ & 3 200202 B





image4.png
S Seznam - najdu tam, co nezném X \ k. Piekladac Google X @ Physiology, 6th Edition X @ www.facebook.com X \ + v

- X
C O © Soubor | C/Users/user/Documents/1%20Vyuka/Ugebnice/Costanzo_-_Physiology_6th_Edition.pdf Qrx 0@ :
S Sezam g5 George Ceskaspofi.. & 2.LFUK @ Ustavfyziologie Th Moodle fyziologie SISUK {5 knihovna 2. LFUK @ ZBKP ZBKPraha @B YouTube [ Denik N v Dropbox \W Whiteboard.fi [ RESPEKT »

Physiology, 6th Edition 146 / 503 - 125% + =

Membrane potential (mV)

Currents responsible for ventricular action potential. The length of the arrows
shows the relative size of each ionic current. E, Equilibrium potential; ECF, extracellular fluid; ICF,
intracellular fluid.
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