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Genetic Mitochondria Disease Foundations




2. Somatogenic/acquired
“Mitochondrial Toxicity”










Drugs & chemicals are not distributed equally
throughout the cell

Cardiolipin
1',3'-Bis-[1,2-di-(9Z-octadecenoyl)-sn-glycero-3-phospho]-sn-glycerol

http://figshare.com/articles/_Structure_of Cardiolipin_/658399
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Transmembrane potentials:

~ 1 pH unit alkaline matrix
~ 180 mV negative matrix




Positively charged chemicals are drawn from the cell contents
into and accumulate in mitochondria

Chromosome

Acids & bases




Pharmaceutical Inhibitors of Mitochondrial Electron Transport
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Amytal
Haloperidol
Chlorpromazine
Fluphenazine
Risperidone
Clozapine
Nefazodone
Clofibrate, Fenofibrate,
Ciprofibrate
Troglitazone,
Rosiglitazone,
Pioglitazone
Metformin,
Phenformin, Buformin,
Metformin
Bupivacaine,
Lidocaine, Halothane,
Flutamide, Dantroline
Phenytoin

Fumarate reductase Quinone
= pool

Cytochrome be1 complex

11 i V8

Cyclophosphamide ~ Acetaminophen  cephaloridine  Oligomycin
Ketoconazole Isoflurane Cefazolin Propofol
Hydrazine Sevoflurane Cefalotin
Isoniazid Propofol Tamoxifen

Pharmaceutical Uncouplers of Mitochondrial Respiration:

Amphetamines, doxorubicin, Flufenamic acid, Diflunisal,
Tolfenamic acid, Mefenamic acid, Diclofenac,
Indomethacin, Naproxen, Nimuesulide




Chemical Inhibitors of Mitochondrial Electron Transport
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Rotenone Menadione Cyanide
Benzoquinone CO

H,S

Chemical Uncouplers of Mitochondrial Respiration
* Pentachlorophenol

* Heavy metals: Pb?*, As?*, Cd?*, Hg?*

* Paraquat

* perfluorosulfonamide




The Bigger Picture of

“Mitochondrial Toxicity”
> * Substrate delivery
 Molecular organization
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Chemical-induced

Mitochondrionopathies Summary
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Chemical-induced ANTIBIOTICS
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HOW NRTIs WORK

HIV RNA
1. HIV REVERSE TRAr'lSCRIPTASE SYNTHESIZED TEMPLATE
The HIV reverse transcriptase enzyme STRAND STRAND
uses the HIV RNA chain as a template
to synthesize a DNA copy using

nucleotides in the host T-cell.

NRTIs are small molecule drugs that are
very similar to the host cell nucleotides,
and reverse transcriptase incorporates
them into the new HIV DNA chain as if
they were the endogenous nucleotides.

Natural state nucleotid

Phosphate groups
(two of them

are released

on insertion)

OH group
(Point of insertion
for next nucleotide)

NRTI

OH group is missing
in the NRTI, so the
next nucleotid can’t
be inserted

3. DNA CHAIN TERMINATION

The difference between NRTIs and the endogenous nucleotides is that the NRTIs
do not possess the chemical group necessary to allow for continued synthesis of
the DNA chain. Consequently, once the NRTI is inserted into the DNA chain it is

impossible for the reverse transcriptase to add any further nucleotides, resulting
in termination of the DNA chain and interruption of the HIV replication process.




Examples of NRTIs
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Nature Reviews | Drug Discovery




Mitochondrial Protein Synthesis Inhibitors

Growing protein
Amino adds  Chemical bond forms

At the ribosome, the RNA's message
Antibiotics is translated into a specific protein.

Chloramphenicol

Tetracycline
Linezolid
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CDANGER D

“hazard” versus
“risk”







Mitochondrial Disease v.
Mitochondrial Toxicity

Thank you




