
 

 

 
 

Exploring Mitochondrial Transplantation: Advancing Research and Engaging the 
Mitochondrial Disease Community in Canada 

Mitochondrial transplantation, also referred to as mitochondrial transfer or transfusion, stands 
at the forefront of innovative treatments for mitochondrial diseases.   
This technique, involving the transfer of mitochondria from one cell, tissue, or even animal to 
another, has demonstrated potential in a variety of research settings over the past decade. 
Despite its promise, the application of this technology in treating primary mitochondrial 
diseases is still in its nascent stages, requiring substantial research and testing. 
 
MitoCanada’s Role in Education and Awareness 
MitoCanada, in collaboration with experts on mitochondrial diseases, has developed 
an extensive article aimed at educating and raising awareness within the Canadian 
mitochondrial disease community. Their efforts also focus on encouraging community 
engagement to gather insights and feedback on this emerging therapy. 

Recently, MitoCanada conducted a community consultation via a survey disseminated through 
social media, eNewsletters, and its website, which received feedback from 126 participants. 
Surprisingly, 68% of respondents were introduced to the concept of mitochondrial 
transplantation through this initiative. The majority of participants found the topic both 
interesting and promising, with 96% eager to learn more about mitochondrial transplantation 
and 90% expressing interest in potential clinical trial opportunities. 

This proactive engagement highlights a strong interest and a positive outlook toward 
mitochondrial transplantation, with 80% of respondents indicating they would discuss this 
treatment option with their healthcare providers specializing in mitochondrial diseases. 

The Science Behind Mitochondrial Transplantation 
The process of mitochondrial transplantation begins by extracting a tissue sample, typically 
muscle tissue, from a healthy donor or an unaffected area of the body. The mitochondria are 
then isolated from the sample—a process that must be completed swiftly to preserve their 
viability, typically within 1-2 hours. Once isolated, the mitochondria are evaluated for their 
health through techniques such as fluorescent dye staining and ATP assays. 

Although this therapy has not yet been used to treat patients with primary mitochondrial 
disease, it has been explored in animal models and in human studies for conditions such as 
myocardial ischemia and reperfusion injury. In these studies, mitochondrial transfer showed 
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potential to mitigate heart muscle damage and improve cardiac function, particularly noted in 
a clinical trial involving pediatric patients. 

Challenges and Future Directions 
The challenges of mitochondrial transplantation include the need for mitochondria from a 
donor in cases of primary mitochondrial disease, where all tissues of the patient may be 
affected. Additionally, the response to mitochondrial transplantation can vary, with some 
studies noting inflammatory reactions, especially when mitochondria are sourced from non-
related donors. However, other studies have not observed significant immune, autoimmune, or 
inflammatory responses, indicating a need for further research to better understand and 
mitigate risks. 
 
Conclusion 
The integration of community feedback with ongoing scientific research underscores the 
importance of continued exploration and discussion surrounding mitochondrial 
transplantation. As research progresses, it promises to open new avenues for treating 
mitochondrial and other age-related diseases, potentially transforming the lives of patients 
with these challenging conditions. 
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