
For General Medicine 

Topic of section: Electrostimulation of tissues and organs 

Topic of lab work: Determination of the parameters of rectangular 

pulses with an oscilloscope 

 

Aim: study the physical fundamentals and principles of electrostimulation.  

Theory:  

1. What is an electrostimulation?  

2. What electrical current value can be used for electrostimulation from 

physiological point of view?  

3. Describe main parameters of a rectangular pulse and arbitrary pulse. 

4. What do electrostimulation pulse duration, pulse frequency and pulse 

amplitude depend on? 

5. Give the strength-duration curve and characterize it.  

6. Give the definition of  a rheobase and a chronaxie.  

7. Write Weiss-Lapicque Law. What is a relationship between constants a and 

b and  rheobase and chronaxie? 

8. Explain the Du Bois-Reymond Law. 

Practical part: 

Table 1.   Results of measurements parameters of rectangular pulses          

position of 

signal 

generator 

li,div l0,div V, 

ms/div 

ti, ms t0,  ms T, ms ν, Hz Q 

1-1         

2-1         

1-2         

2-2         

 

 



Solve the problems: 

1. The pulse duration is ti =1μs and the pulse period is T=5μs. What is the duty 

cycle? 

Answer: 5 

2. Apparatus for electrical stimulation provides rectangular pulses with a 

period of 0,4 s and duty cycle 200.  Determine the pulse duration. 

Answer: 2ms 

3. Pulse duration of 1ms and 4ms were obtained for two rectangular pulses. 

The corresponding  current  threshold values that cause muscle contraction 

are 10 mA and 4 mA. Find the rheobase and the chronaxie. 

Answer: 2mA, 4ms 

4. In the apparatus for electrical stimulation at a frequency of 25 Hz the pulse 

duration is 1 ms. Determine the off-duty ratio and the pause after each pulse. 

Answer: 40, 39ms 

5. Pulsed current with pulse duration of 20 ms and duty cycle of 10 is used in 

medical tool. What is the current frequency? 

 Answer: 500 Hz 
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