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Mitochondrial DiseaseMitochondrial Disease

•• Any organAny organ
•• Any ageAny age
•• Any mode of inheritanceAny mode of inheritance

Where on earth do we begin?Where on earth do we begin?



Clinical historyClinical history
•• A recognisable syndrome A recognisable syndrome egeg MELASMELAS
•• An unexplained association of An unexplained association of 

apparently unrelated pathologiesapparently unrelated pathologies
•• Key laboratory findings Key laboratory findings egeg elevated elevated 

CSF lactateCSF lactate
•• Suggestive family historySuggestive family history
•• Suggestive findings from other Suggestive findings from other 

investigations investigations egeg MRIMRI



Markers of multiMarkers of multi--system system 
diseasedisease

•• CK, CK, myopathymyopathy
•• LFTLFT’’s, liver diseases, liver disease
•• Urinary Urinary aminoacidsaminoacids, renal tubular , renal tubular 

acidosisacidosis
•• Endocrine investigationsEndocrine investigations



Specific metabolite Specific metabolite 
abnormalitiesabnormalities

•• Lactate, CSF, plasma, urineLactate, CSF, plasma, urine
•• Lactate:Lactate:pyruvatepyruvate ratioratio
•• 33--hydroxybutyratehydroxybutyrate::acetoacetateacetoacetate ratioratio
•• InternediaryInternediary metabolites, lactate, 3metabolites, lactate, 3--

hydroxybutyratehydroxybutyrate, pre, pre-- and 1 hour post and 1 hour post 
prandialprandial

•• UrateUrate, a reflection of chronic lactic , a reflection of chronic lactic 
acidaemiaacidaemia

•• Urinary organic acids, TCA cycle Urinary organic acids, TCA cycle 
intermedaitesintermedaites, 3, 3--methyglutaconatemethyglutaconate



Functional testsFunctional tests

•• Fat oxidation in vitroFat oxidation in vitro
•• AllopurinolAllopurinol loading, urea loading, urea 

cycle functioncycle function



DNA analysisDNA analysis

•• mtmt DNA, common mutations, DNA, common mutations, 
sequencingsequencing

•• Nuclear DNA, mutationsNuclear DNA, mutations
•• DepletionDepletion



HistopathologyHistopathology

•• Ragged red fibresRagged red fibres
•• HistochemistryHistochemistry
•• Electron microscopyElectron microscopy



Respiratory chain Respiratory chain 
enzyme measurementenzyme measurement

•• Individual complexesIndividual complexes
•• PolarographryPolarographry of intact of intact 

mitochondriamitochondria



Multidisciplinary Multidisciplinary 
reviewreview

•• PaeditricianPaeditrician
•• RadiologistRadiologist
•• BiochemistBiochemist
•• HistopathologistHistopathologist
•• Molecular geneticistMolecular geneticist
•• NeurologistNeurologist
•• Clinical geneticistClinical geneticist
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