SO/ IR T - S B SRR — IR R AR AR R T
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn Apr. 25, 2021, 37(4): 1168-1177
DOI: 10.13345/j.cjb.200383 ©2021 Chin J Biotech, All rights reserved

b= kK .

R, A%

Vipd K2 252%5e, K 400716

BRI, APEF. DRMIRYT . — P B A LRI AH DB I AE YT 1. AR LR A% 3R, 2021, 37(4): 1168-1177
Zhao ZZ, Fu AL. Mitochondrial therapy: a new strategy for treating mitochondrion-associated diseases. Chin J Biotech, 2021,
37(4): 1168-1177

 OE: ZAEREI@mEAN— S anmies, TEARAESA. @RATFATIRE, KEKRBEIERE
BARAAR. MEREZWARCERY, @I RERTRBIOA S, EAD @A, REAZENTESLE
YR, AREI, ZERZN AL ERBRBIEA ARG MG, @WILA R B & AR T, SR LK
HANB| AR it E, IR G @A . R A E; 2 RF RN D] S B B 0 I B LS
BXESFARAOL. LML T., KRS0 H R 4MH, TEA THRME @R, KA 28N
LW, BAEERCA TR PRNZ A% RB (AEARKRK. WAE. Hiv o EE%). /A R%RR (B
do bk S WUARAG . BRERERT . BRAMTSF) AV S, AKBERM A RRGETRETHOFTE, X FPAXIHHAAY
BT EOR A EFEA A PR AT SRR

D RAIKG T, MERRAR, B, SILRYG, ek

Mitochondrial therapy: a new strategy for treating
mitochondrion-associated diseases

Zizhen Zhao, and Ailing Fu

College of Pharmaceutical Sciences, Southwest University, Chongging 400716, China

Abstract: Mitochondrion is a multifunctional organelle in cells and responsible for energy production, cell apoptosis and
various life processes. Dysfunctional mitochondria are associated with hundreds of diseases. Increasing evidences have shown
that extracellular mitochondria can be endocytosed by cells, directly into cells, and then play roles in cells. Mitochondria are
the organelles that are extremely sensitive to oxygen content and pH of microenvironment that induces the adverse effect
based on the cellular environment: mitochondria will increase cell survival and viability when they arrive in cells of
physiological environment, but mitochondria will cause cell death when they enter the hypoxic and acidic tumor tissues,
because they can produce a large amounts of oxygen free radicals. The pharmacological feature of environmental
responsiveness of mitochondria could make them as a potential biological drug to kill cancer cells and restore the function of
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damaged tissues. Currently, mitochondria are used in the treatment of central nervous system diseases (Parkinson’s disease,
depression, schizophrenia, etc.), peripheral system diseases (ischemic myocardial injury, fatty liver, emphysema, etc.) and
tumor. In this review, we summarize the research progress, medical application and challenges of mitochondrial therapy.
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Fig. 1 Different types of mitochondria, chloroplast and
nanocapsules enter the cells®®!. (A) The green fluorescent
labeled mitochondria (mean diameter of 1 um) enter cells
and remain granular in 30 min. (B) The chloroplasts
(about 5-10 um) rupture after contacting with the cell
membrane, releasing chlorophyll with red fluorescence.
(C) After entering the cells, the nanocapsules with an
average diameter of 150 nm show spot-like fluorescence,
and then the nanocapsules break down, and the
fluorescence gradually distributes in whole cells.
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