
•Parkinson's disease (PD) is the second most prevalent
neurodegenerative disorder (1), characterized by the loss of
dopaminergic neurons in the Substantia nigra, critical for muscle
control and coordination. A rare form of autosomal recessive
early-onset PD is associated with DJ-1 gene (park7) loss-of-
function mutations (2).
•PD presents a range of motor and non-motor symptoms, notably

including weight loss. Yet its underlying molecular mechanism
remains elusive (3).
•Recent research links DJ-1 deficiency to weight loss and

mitochondrial dysfunction in skeletal muscle of mice (4,5,6).
• In the DJ-1 knockout zebrafish model by Edson et al., adult fish

exhibited reduced body weight, accompanied by a decline in
mitochondrial complex I activity within skeletal muscle (4).
•Collectively, these findings raise the intriguing possibility of DJ-1

playing a role in the context of weight loss in PD patients.
However, whether this weight loss involves a reduction in muscle
mass remains an unresolved question.
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Aim
To compare skeletal muscle morphology and mitochondrial 

metabolism in DJ-1 Knockout and wild type zebrafish.
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Wild type

Results - Reduced cross sectional area of muscle fibres
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Histology 
• plastic sectioning and staining 

with toluidine blue of skeletal 
muscle from 24 months old 
males.

• Light microscopy analysis of 2 
µm cross sections

Metabolomics
• To examine the 

NAD metabolism in 
regards of altered 
mitochondria 
oxidative 
phosphorylation in 
skeletal muscle of 
9-, 18- and 24-
months old males.

    

Transmission Electron 
Microscopy (TEM)
• Ultrastructural analysis of  

mitochondria morphology 
in skeletal muscle of 18 
months old males.

Western blotting 
• Verification of 

DJ-1 Knockout 
line (not shown)

* *

Methods

Measured cross-sectional fibre area 

more extracellular space between 
the fibres in the DJ-1 KO

Impaired 
mitochondria 

morphology in red 
muscle fibres in 

the DJ-1 KO
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Conclusion 

• DJ-1 knockout zebrafish have a significant (P <0.0001 ) reduction in both white and red skeletal CSA compared

to wild type fish. This may be the reason for the absence of weight gain in DJ-1 knockouts observed in Edson

et al 2019. The reduction in CSA was most pronounced in red muscle.

• An age-dependent decrease in skeletal muscle metabolism (NAD+/NADH) was observed. This was more

pronounced (P <0.0001) in DJ-1 knockout compared to wild type.

• A number of degenerating mitochondria was observed in ultrasections from red muscle from DJ-1 knockout.

This was not observed in either white muscle or muscle samples from wild type fish.

• Our results show that DJ-1 has an important function in mitochondrial function and that red skeletal muscle

that largely depend on mitochondrial metabolism is highly vulnerable.

Results - Skeletal muscle metabolism
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