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The Power House of Cells

Mitochondria,
1.600.000.000 years ago…

Mitochondria, the ultimate ernergy producer of our cell is an
ancestor bacteria that invented cellular respiration turning toxic
oxygen into an indispensable molecule.
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100.000.000.000.000.000
Mitochondria in a human
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An individual
produces and burns,
per day,
around

50 kilos
of ATP
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Mitochondria
A Multifunctionnal Organel
• ATP production
• Steroid hormone synthesis
• Detoxication
• Calcium control

• Apoptosis control
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Mitochondria and
Steroidogenesis
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Mitochondria : The Second Genome
 Circular chromosomes
 16,569 nucleotides
 Mitochondrial DNA exclusively
transmitted by the mother
 mDNA contains 13 genes that encodes
proteins from the respiratory chain
 mDNA is 10 times more fragile than
nuclear DNA

L’ADN Mitochondrial : le Second Génome
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Mitochondrial Respiratory Chain

Complexes
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LIFE & DEATH OF MITOCHONDRIA
BIOGENESIS & MITOPHAGY

Mitochondrial Micronutrients
•
•
•
•
•
•
•
•
•
•
•
•

Vitamins B1, B2, B3, B5
Vitamins E, A, C
Oméga-3 et -6 fatty acids
iron
Selenium
Zinc
Copper
alpha lipoïc acid
L-Carnitine
Coenzyme-Q10
Réduced Glutathion
L-glutamin
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Oxidative phosporylation can lead to
premature fall of high energy electron …

Mitochondria : Free Radicals
2- 10% of high energy electrons fall
off the transporter chain
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CARBPONYL STRESS AND OXIDATIVE STRESS
ARE VICIOUSLY CONNECTED
FREE RADICAL
(ROS)

OXIDATIVE STRESS

CARBONYL STRESS
REACTIVE DICARBONYL
METHYLGLYOXAL
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Methylglyoxal

Methylglyoxal: Detoxication

MITOCHONDRIAL
MEDICINE
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Mitochondrial medicine: entering the era of treatment.
Koene S, Smeitink J.
Intern Med. 2009 Feb;265(2):193-209.
Research of patients with defects in cellular energy metabolism (mitochondrial
disease) has led to a better understanding of mitochondrial biology in health and
disease. The obtained knowledge is of increasing importance for physicians of all
medical disciplines. It assists in enabling the development of rational treatment
strategies for diseases or conditions caused by mitochondrial dysfunction. The still
frequently used classical interventions with vitamins or co-factors are only beneficial in
some rare mitochondrial disease conditions, like coenzyme Q biosynthesis defects. For
that reason alternative strategies to correct disturbed energy metabolism have to be
developed. New approaches in this direction include nutrition and exercise therapies,
alternative gene expression, enzyme-replacement, scavenging of potentially toxic
compounds and modulating cell signalling. The effect of some of these interventions
has already been explored in humans whilst others are still at the level of single cell
research. We review the state of the art of the development of mitochondrial
treatment strategies and discuss what steps need to be taken to efficiently approach
the huge burden of disease caused by dysfunctional mitochondria.

The Journal of Clinical Investigation Volume 123 Number 3 March 2013
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MITOCHONDRIAL MEDICINE

Mitochondrial diseases generally have been
thought of as a spectrum of primarily inherited
conditions afflicting roughly 1 in every 2,000–5,000
people; about 1 in 200 people in the general
population are thought to carry potentially
pathogenic mitochondrial DNA mutations.
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Mitocondrial diseases can be also acquired and
are the results of a variety of factors that can be
associated:

• Micronutients deficiencies
• Pharmacological Drugs
• Heavy metals
• Pesticides
• Electromagnetic fields

Mitochondria: Complex Organelle Can Fail in Many Ways

Pharmacological Drugs Affect Mitochondria
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Many diseases have been identified as caused by mitochondrial
dysfunction, and many pharmaceuticals have been identified as previously
unrecognized mitochondrial toxicants. A much smaller but growing
literature indicates that mitochondria are also targeted by environmental
pollutants.
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Mitochondria and Electromagetic Fields

Pubmed 19/5/2015: 77 publications
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The effects of prenatal exposure to a 900-MHz electromagnetic
field on the 21-day-old male rat heart.
Türedi S1, Hancı H, Topal Z, Unal D, Mercantepe T, Bozkurt I, Kaya H, Odacı E.
Electromagn Biol Med. 2014 Aug 28:1-8.
The growing spread of mobile phone use is raising concerns about the effect on human
health of the electromagnetic field (EMF) these devices emit. The purpose of this study
was to investigate the effects on rat pup heart tissue of prenatal exposure to a 900
megahertz (MHz) EMF. For this purpose, pregnant rats were divided into experimental and
control groups. Experimental group rats were exposed to a 900 MHz EMF (1 h/d) on days
13-21 of pregnancy. Measurements were performed with rats inside the exposure box in
order to determine the distribution of EMF intensity. Our measurements showed that
pregnant experimental group rats were exposed to a mean electrical field intensity of
13.77 V/m inside the box (0.50 W/m2). This study continued with male rat pups obtained
from both groups. Pups were sacrificed on postnatal day 21, and the heart tissues were
extracted. Malondialdehyde, superoxide dismutase and catalase values were significantly
higher in the experimental group rats, while glutathione values were lower. Light
microscopy revealed irregularities in heart muscle fibers and apoptotic changes in the
experimental group. Electron microscopy revealed crista loss and swelling in the
mitochondria, degeneration in myofibrils and structural impairments in Z bands. Our
study results suggest that exposure to EMF in the prenatal period causes oxidative stress
and histopathological changes in male rat pup heart tissue.

Evaluation of Mitochondrial Status
• Lactic acid dosage
• Oxidative stress evaluation (Urinay 8 OH guanosine)
• Circulating Mithochondrial DNA
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How to improve mitochondrial functions
• Optimization of mitochondrial micronutrient
status
• Nutritional chelation of heavy metal
• Alpha lipoic acid( 3 times 600 mg/day)
• Reduced glutathion ( 2 times 1g/day)
• Regular aerobic physical exercise
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Thank you for listening!
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