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Fig. 1 Mechanism of mitochondrial injury during ischemia-reperfusion
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Fig. 3 Simplified diagram of MT procedure
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Fig.4 Diagram of exogenous mitochondria entering
myocardial cell
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Roles of Mitochondrial Transplantation in Improving
Ischemia—reperfusion Injury’

ZHU Lin, NIU Qi-Fang, RUAN Han-Jin, MAO Ming-Hui”, HAN Zheng-Xue"

(Department of Oral and Maxillofacial-Head and Neck Oncology, Beijing Stomatological Hospital, Capital Medical University, Beijing 100050, China)

Abstract  Ischemia-reperfusion injury (I/RI) is the damage of tissues and organs resulting in different
dysfunctions when ischemia and subsequent reperfusion process happen in heart surgery, organ transplantation
and vascular diseases. Mitochondrial dysfunction is considered to be one of the important causes of I/RI, because
mitochondria damage will lead to energy generation reduction, reactive oxygen species increase and calcium
overload, thereby activating the process of cell death. Mitochondria is a highly dynamic organelle, which
maintains autogenous homeostasis by fusing and dividing continuously. It has been proven that mitochondria can
be transmitted between cells to improve the function of damaged tissues. With the maturity of organelle extraction
technology, some scholars have been able to extract functional mitochondria. Therefore, mitochondrial
transplantation (MT) appears in above context. The active mitochondria are firstly extracted and purified from
healthy tissues, and then transplanted into damaged organs via local or vascular injections. The exogenous
mitochondria may fuse with endogenous mitochondria or replace damaged mitochondria DNA after entering the
cell by actin internalization. Tissue dissociation and differential filtration is an innovation from McCully’s team,
it can separate 2x10'" high-purity functional mitochondria from 0.18 g fresh tissue in less than 30 min. Up to date,
the treatment outcomes of MT on heart, brain, kidney, lung and liver acute I/RI have already been more explored.
However, there are still many challenges in the clinical application of MT. First of all, there is no standardized
transplantation procedure to confirm details, such as dose, mode and time. Secondly, the exact mechanism on
MT s positive action is unclear. Last but not least, further studies on the safety of MT are still needed. This article

reviews the role of MT in I/RI treatment and related mechanisms over the past 10 years.
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