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Abstract: 

The contraction of muscle fibers is a process requiring several molecules including ATP and Cl-. Muscle contraction is also regulated by the amount of action potentials that the muscle receives. 

Experiments: 

Functional Glycerinated Fibers 

A muscle fiber was taken from a strip of glycerinated rabbit muscle and treated with a series of solutions containing ATP KCl and MgCl2. Muscle contractions were observed under low magnification using a dissecting microscope and measured using a ruler. 

Force of Contraction 

The force of the contraction of a group member’s bicep was related to the action potential rate using a force transducer and an EMG sensor. The relation of contractile force to electrical activity in the muscle was examined in three ways; first by relating the level of electrical activity to pulls of varied strength, second by examining the latency between electrical activity and application of force, and finally by observing the level of force and electrical activity during the onset of fatigue. 

Results: 

Functional glycerinated Fibers 

Muscle fibers were found to contract after application of the ATP + Salts solution but not after treatment with ATP or Salts alone. These data are shown in the table below:
	ATP + Salts 
	ATP only 
	Salts Only 

	Treatment 
	Length 
	Width 
	Treatment
	Length 
	Width 
	Treatment 
	Length 
	Width 

	None 
	7.2 mm 
	1.5 mm 
	None 
	7.4 mm 
	1.6 mm 
	None 
	6.9 mm 
	1.4 mm 

	1st drop 
	6.7 mm 
	1.8 mm 
	1st drop 
	7.3 mm 
	1.6 mm 
	1st drop 
	6.9 mm 
	1.5 mm 

	2nd drop 
	6.4 mm 
	1.9 mm 
	2nd drop 
	7.4 mm 
	1.5 mm 
	2nd drop 
	6.8 mm 
	1.4 mm 


Force of Contraction 

· In the varied strength test pull strength in Newtons was correlated with the electrical activity level. A positive relationship between the electrical activity level and force was exhibited see attached graph. 

· In the latency test the time delay between the onset of muscle action potentials and the application of force was measured 8 times resulting in an average latency of 12.8 ± 1.1 ms. 

· In the fatigue test the variation electrical activity during the onset of fatigue was measured. The Electrical activity was much higher after the onset of fatigue despite the reduction in force. 

Discussion: 

The application of both ATP and salt solution was needed to make muscle fibers contract.  Muscle fibers treated with only ATP or only salts showed no differences in length or width with treatment.  The ATP + salts fibers showed a decrease in length with an increase in width because as muscles contract …(incorporate answers to discussion questions while discussion your results).
As muscles contract it takes more energy to maintain this activity, which can be seen by the correlation of test pull strength and electrical activity level.  Once muscles have been fatigued, an increase in energy is needed to work the muscle fibers even at lower intensity.  The fatigue test shows this with increased electrical activity levels at lower levels of force in fatigued muscles.  

