
Contents

Part I Mitochondria in Health and Diseases

1

2

3

4

History of Mitochondrial Medicine and Coenzyme Q10 .... 
Guillermo Lopez Lluch, Placido Navas, and Anna Gvozdjakova

Molecular Mechanisms of Mitochondrial Function.............
Anna Gvozdjakova and Germaine Cornélissen Guillaume

Extracellular Circulating Mitochondria.................................
Anna Gvozdjakova and Ram Bahadur Singh

Mitochondrial Diseases..............................................................
Anna Gvozdjakova

3

15

35

45

Part II Diagnosis of mtDNA and Mitochondrial Bioenergetics

5 Prospective New Technologies of mtDNA Diagnosis............................  
Gabriela Bl’andová and Vanda Repiská

6 Perspective Diagnostic Marker of Mitochondrial Bioenergetics .... 
Zuzana Sumbalová

7 Coenzyme Q10—Diagnostic Marker of Energy Deficit 
in Mitochondria................................................................................
Jarmila Kuchařská

57

87

101

Part III Mitochondrial Dysfunction of Various Diseases

8 Perspective of Mitochondrial Cardiology.................................
Anna Gvozdjáková, Filip Klaučo, Zuzana Sumbalová,
Jarmila Kucharská, Zuzana Rausová, Ján Slezák, Branislav Kura, 
Iveta Šimková, and Naranjan S. Dhalla

Mitochondrial Nephrology..........................................................
Katarína Gazdíková and Juraj Deglovič

111

1299

ix



X Contents

10

11

12

13

14

15

16

17

Perspective of Mitochondrial Nephrology.....................
Anna Gvozdjáková, Jarmila Kucharská, Zuzana Rausová, 
and Zuzana Sumbalová

Mitochondrial Rheumatology........................................
Katarina Bauerová, Monika Glevická,
Elisabeth Louise Ndjengue Mindang, Waqar Ahmad, 
Anna Gvozdjáková, and Zuzana Sumbalová

Mitochondrial Oncology: Present Insights and Future
Perspectives.......................................................................
Patrik Palacka and Keshav K. Singh

Perspective of Mitochondrial Hepatology.....................
Anna Gvozdjáková, Monika Glevická, Mária Komlóši, 
and Mária Szántová

Mitochondrial Immunology............................................
Katarina Gazdíková and Juraj Deglovič

Perspective of Mitochondrial Reproductive Medicine .
Pavel Svitok and Barbora Svitková

Statin-Induced Mitochondrial Damage.........................
Jarmila Kucharská, Alena Langsjoen, and Peter Langsjoen

Aging and Bioenergetics of Mitochondria.....................
Guillermo Lopez Lluch

159

169

181

201

211

243

263

285

Part IV Targeted Therapy of Dysfunctional Mitochondria

18

19

20

21

Targeted Supportive Therapy with Coenzyme Q10 in Clinical
Practice..........................................................................................
Anna Gvozdjáková, Plácido Navas, and Guillermo Lopez Lluch

Targeted Therapy of Mitochondrial Bioenergetics Dysfunction 
in Patients After Overcoming COVID-19................................
Anna Gvozdjáková, Jarmila Kucharská, Zuzana Rausová, 
and Zuzana Sumbalová

Effects of Obesity and Diet on Mitochondrial Health...........
Anna Gvozdjáková, Jana Muchová, Ján Slezák, Branislav Kura, 
and Ram Bahadur Singh

Mitochondrial Transplantation..................................................
Anna Gvozdjáková and Ram Bahadur Singh

Perspective of Mitochondrial Nanomedicine...........................
Monika Dvořáková

307

319

331

341

35322



Contents xi

23 New Possibilities in the Prevention and Treatment of Diseases
with Molecular Hydrogen........................................................................... 377
Ján Slezák and Branislav Kura

24 Perspective Therapy of Mitochondrial Disorders
with Molecular Hydrogen........................................................................... 393
Anna Gvozdjáková, Jarmila Kuchařská, Zuzana Rausová,
Zuzana Sumbalová, Ján Slezák, Branislav Kura, 
Tyler W. LeBaron, and Shigeo Ohta

25 Perspective of Oxygen Therapy in Mitochondrial Medicine 
Barbora Bartolčičová, Anna Gvozdjáková, Jarmila Kucharská, 
Zuzana Rausová, and Zuzana Sumbalová

409


