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Inherited mitochondrial cytopathies Acquired

¢ mtDNA mutations e Oxidative stress e Proteinuria

e mtDNA deletions e RAAS activation e Uremic toxins

e mtDNA duplication e High glucose e TGF-B

¢ nDNA mutations e Hyperuricemia e Ischemia/hypoxia

Podocyte Endothelial cell

e Foot process effacement e Apoptosis/necrosis e Apoptosis/necrosis
e Detachment ¢ Epithelial-mesenchymal e Endothelial-mesenchymal
e Apoptosis transition transition

Renal diseases
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decrease in numberwr

normal mitochondria crest lostwyr injured mitochondria
autophagy lysosome becomes largera
produce more ROSA bl

mtDNA leaking
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Important factors in mitochondria biogenesis

1) Peroxisome proliferator-activated receptor gamma
coactivator 1-alpha(PGC-1a)

2) Mitochondria DNA(mMtDNA)
3) Transcription factor A of mitochondria(TFAM)
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A)

Spontaneous
subclinical kidney injury

Increased
\smmy to:

— Decreased 3 Nephrotoxic AKI: more severe AKI
PGC-1a  sensitivity to: 5 £ 4otoxemic AKI: more persistent
Srexpressior » IRI-AKI: more severe
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Mitochondria
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Outer
membrane
(MOM)

Endosome

Intermembrane
space (IMS)

Inner
membrane

INFLAMMATION

¢ NF-xB dependent
pro-inflammatory
signalling program

¢ |FN response

¢ Caspase-1
dependent
maturation

¢ Pro-inflammatory
IL-1 and IL8
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TFAM

Linker

mtDNA
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Froamsind. 4 -
diabetic nephropathy f TECs injury

STZ-induced diabetic mice
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b Progression of

diabetic nephropathy 7 § TECsinjury ‘_\

STZ-induced diabetic mice
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Different Modes of Mitochondria Transfer

Repair

Cell Fusion Injured
Cell
Gap Junction/
Connexin 43
Mncrovesucles
Intracellular
Nanotubules
Injured
ol Direct Uptake of

Isolated Mitochondria
With Dysfunctional Mitochondria
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Mechanisms of Mitochondria Transfer
TNF-a/TNFaip2 signaling
pathway and NF-kB/TNFaip2

/ Upregulation of Mir: 1: signaling : More Tunnel Tube

Mitochondria More Mito Transfer Formation
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Intracellular Nanotubul:s ¢ I n ju re d c e' l
MSC ¢ ¢ ¢
Retrograde Signaling * Restoration of

Signals from Injured cell to MSCs Respiration
* ATP Levels Increases

* ROS Levels Reduced

DAMPS/mtDNA/Ca?*/CD38 signaling/ * Increase in

i Mitochondrial
and NAD+/NADH ratio Bioenergetics/ PGC-1

a upregulation
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Motorprotein

Mircrotubule
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Therapeutic effects

Anti-apoptosis

Cell proliferation

Angiogenesis > Renal function
Anti-inflammation Renal injury *
Anti-fibrosis

~ Autophagy
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J Nephropathol. 2017;6(1): 1-4.

Joyefal Tempol effect on epithelial-
= mesenchymal transition induced
by hyperglycemia

Mohammad Jafari 1, Farahnaz Dadras 2, Hamid Reza
Ghadimipour 1, Mohamad Ali Seif Rabiei 3, Farhad
Khoshjou 4*
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Mitochondrial Transfer into Human Oocytes Improved Embryo Quality and Clinical
Outcomes in Recurrent Pregnancy Failure Cases

Yoshiharu Morimoto 1,* , Udayanga Sanath Kankanam Gamage 2, Takayuki Yamochi 3, Noriatsu Saeki 4,Naoharu Morimoto
5, Masaya Yamanaka 6, Akiko Koike 7, Yuki Miyamoto 7, Kumiko Tanaka 8, Aisaku Fukuda 9, Shu Hashimoto 3 and Ryuzo
Yanagimachi 10

Conclusion: Mitochondrial transfer into human oocytes is an effective clinical option to enhance
embryo quality in recurrent in vitro fertilization failure cases.
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