Object:

To record simple muscle twitch with frog gastroecnomius muscle and sciatic nerve.

Learning Objectives: 

By the end of today's laboratory you will be able to: 

· Describe the relationship between the intensity of muscle stimulation and contractile force. 

· Describe and explain  simple muscle twitch.

· Describe the phases of contraction.

Introduction:

In this laboratory, you will investigate the physiological properties of skeletal muscle using the isolated frog gastrocnemius. 
 You will explore include the single twitch, tetanus and muscle fatigue. 
Frog Skeletal Muscle: Background

The first experiments on muscle physiology demonstrated that an isolated frog muscle could be made to contract when the sciatic nerve was irritated with a metal object. 
Later, it was demonstrated that frog muscle responded to electrical currents. 

Figure 1. Skeletal muscle structure. 

Dissection

If you are required to dissect and mount the frog muscle yourself, use the 'Previous' and 'Next' buttons below to navigate through the dissection instructions.
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 Keep the tissue moist at all times with Frog Ringer's solution.
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Double-pithing of a frog renders it insensitive to pain. It involves destruction of the brain and spinal cord. The procedure involves insertion of a probe into the cranial cavity and spinal cord via the foramen magnum at the base of the skull. Pithing is relatively painless to the frog.

Exposing the Muscle

1. Obtain a double-pithed frog from your instructor. 

2. Using a scalpel or sharp scissors, cut the skin of the frog around its abdomen. 

3. Peel the skin down and off the legs of the frog. 
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Exposing the Gastrocnemius 

1. Remove the leg from the frog by severing at the hip joint. 

2. Carefully dissect the gastrocnemius muscle away from the tibio-fibula bone, but leave it attached to the knee and the heel. 

3. While the muscle is still attached pass a 15 cm piece of strong thread under the Achilles tendon at the heel of the frog. Tie this thread securely to the tendon. You will use this thread to attach the muscle to the force transducer. 
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Removing the Muscle

1. Sever the Achilles tendon below the attached thread. 

2. Using bone shears or strong scissors, cut the tibio-fibula bone below the knee and the femur bone above. 

3. Keep the muscle in a Petri dish of cold Frog Ringer's solution until you are ready to mount it in the muscle holder. 
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Equipment Setup

PowerLab

1. Connect the Bridge Pod to Input 1 of the PowerLab. 

2. Connect the positive and negative BNC connectors of the stimulating electrode leads to the analog Outputs on the PowerLab. 
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Equipment Setup

Force Transducer & Micropositioner

1. Mount the micropositioner on to the Retort Stand. 

2. Securely mount the force transducer in the micropositioner mounting bracket. 

3. Plug the force transducer cable into the back of the Bridge Pod. 
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Equipment Setup

Muscle Holder 

1. Attach the Muscle Holder to the Retort Stand. 

2. Fix the muscle in the Muscle Holder by positioning the knee joint just below the constriction in the perspex molding, as shown in the figure. 

3. Connect the alligator clips from the stimulating electrodes to the inner two connectors at the top of the muscle holder. 
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Equipment Setup

Retort Stand 

1. Secure the thread attached to the achilles tendon of the muscle through the hole in the metal tab of the force transducer. Make sure that there is some slack in the thread. 

2. Raise the micropositioner using the adjustment knob so that the muscle is vertical but not under tension. The thread should not be loose, but should have some slack in it. Make sure that there is room to increase the height of the force transducer by at least 10 mm. 

3. Check that the stimulating electrodes on the muscle holder are in contact with the muscle 

4. Rotate the base of the muscle holder and insert an appropriately sized beaker to collect waste solution. 

5. Finally, rinse the muscle with Frog Ringer's solution to keep it moist. 
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Exercise 1

In this exercise, you will progressively increase the strength of stimulation and record the effects on the force of muscle contraction.

The LabTutor panel is displaying data using Record Overlay. 

[image: image10.png]


 It is essential that throughout this Laboratory you watch what is actually happening to the muscle. You will be asked to describe your observations and these descriptions will be included in your Report. 

If you are using the ADInstruments Bridge Amp please use this 'Zero Bridge Amp' link to correct for any residual offset voltage again.

Record Overlay
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Record Overlay in the LabTutor panel allows easy comparisons between records. It displays some or all of the records simultaneously. The current, or active record, is displayed in full colour, all others are made semi-transparent.

Stimulator Panel
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The Stimulator panel allows the control of the voltage applied to a tissue.

Procedure

1. Make sure the muscle is moist and is in contact with the stimulating electrodes. 

2. First, determine the threshold for the preparation using a range of stimulus amplitudes. In the Stimulator panel check that the voltage is set to 50 mV and the number of pulses is set to 1 (with 1 pulse, stimulus interval is irrelevant). 

3. Click Start. The software is set up so that LabTutor will now record for 625 ms with a single stimulus being delivered after an initial delay of 50 ms. 

4. The contractile response of the muscle and the time at which the stimulus was delivered are shown in the LabTutor panel. LabTutor will also enter a comment showing the amplitude of stimulation. 

5. Continue to increase the stimulus amplitude in 50 mV steps, recording the responses until you have 3 successive stimuli that do not produce any further increase in the amplitude of the muscle contraction. 

Analysis

You will have a number of records to analyze. Analyze all those that show a measurable response, plus the record immediately before the first to show a response (enter a force of zero for this record). You should analyze them in ascending order of stimulus amplitude.

Procedure

For each record that gave a response:

1. Stimulus Voltage: 

· In the Stimulus vs Force table, enter the stimulus amplitude displayed in the Comment for the recording. 

2. Twitch response: 

· Place the Marker on the baseline recording prior to the beginning of the stimulus. Move the Wavefrom Cursor over the recording and click on the peak of the response to transfer its value to the Value panel. 

· Now drag the Force value from the Value panel to the appropriate cell in the 'Force (N)' column of the table. 

As you enter the data, the Graph panel will graphically display the relationship between stimulus voltage and response size.

Note the stimulus voltage at which the response no longer increases. This is called the 'Maximum Excitation Voltage'. To determine your value for a supramaximal stimulus, enter this voltage in the Supramaximal Excitation table. The voltage that you enter is multiplied by 1.5 to obtain the supramaximal excitation voltage, shown in the second column. 
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