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Principle 

During ischaemic exercise, lactate is produced by glycogen breakdown and anaerobic glycolysis, and 
ammonia is produced by the action of myoadenylate deaminase (MADA) as part of the anaerobic 
regeneration of ATP. This test is used to identify subjects with defects in these pathways, who will not 
have a normal rise in either lactate or ammonia. 

Note this protocol is for use in adults only – children should be referred to Paediatrics. 

Indications 

Suspected McArdle disease or MADA deficiency e.g. muscle pains after exercise, unexplained increase 
in CK.  

Contraindications for this test 

None. 

Side effects 

Discomfort and muscle pain during test. 

Patient Preparation 

The patient should have fasted overnight. 

Required materials 

 cannula and saline or heparinised saline to maintain line 

 sphygmomanometer cuff and spare sphygmomanometer bulb 

 8 fluoride oxalate tubes (for lactate) 

 8 EDTA tubes (for ammonia) 

 ice 

Samples for ammonia should be kept on ice, and all samples need to be brought to the lab immediately 
once the test is completed. Ensure times are clearly marked on each tube. 

Sample Protocol 

1. After an overnight fast, a cannula is inserted into the antecubital vein and baseline samples for lactate 
and ammonia are taken (-2 minutes). The line is maintained with saline or heparinised saline. 

2. A sphygmomanometer cuff is placed around the upper arm and inflated above systolic blood pressure 

3. The subject is asked to exercise the forearm by squeezing a spare sphygmomanometer bulb at 1 
second intervals for 1 minute (between -2 and -1 minutes). The clinician should supervise this part of 
the test and monitor the amount of effort, complaint of pain, and the pressure in the occluding 
sphygmomanometer cuff. The patient may need some encouragement and slight forearm pain is 
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expected even in normal subjects. However affected patients may not be able to do more than 40-50 
seconds and this should be recorded. 

4. The exercise is discontinued; however, the cuff is left inflated for further 1 minute (between -1 and 0 
minutes). 

5. The cuff is released (at 0 minutes) and blood samples are taken from the cannula at 1, 2, 3, 5, 7, 10 
and 12 minutes for ammonia and lactate assays. Record how long it takes after release of the cuff for 
the patient to recover forearm function and be able to straighten the fingers. 

 

Interpretation  

A normal subject can exercise without pain, complete the test and recover as soon as the cuff is released. 

Normally the lactate rises to 3 to 5 times above the baseline. 

Failure of the lactate to rise 3-5 times above the basal level to >2.2 mmol/L (with a preserved ammonia 
response) is compatible with a defect in glycogenolysis, glycolysis or McArdle disease. 

Failure of ammonia to rise 3-5 times above the basal level to >70 µmol/L (with a preserved lactate 
response) strongly suggests MADA deficiency. 

A failure in both lactate response and ammonia responses usually means that the test is inconclusive.  
The test should be repeated, ensuring good forearm ischaemia and persistent exercise in the subject. 
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