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Unefoule

encéphalopathie, ataxie, dystonie, 
épilepsie, hypotonie, leucodystrophie, paraplégie
spastique, MERRF, MELAS, Kearns-Sayre, Leigh, 

ataxiede Friedeich, Parkinson, Alzheimer, 
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retard mental, autisme
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acidoselactique, 
hypoglycémie

paragangliomes

dysfonction
des gonades, infertility
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impossible

2019, an
ever-increasing 

number
of diseases
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dependingon   
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35 years of

mitochondrial 
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?A lot of unresolved questions,
no therapy
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2012

2012

Encephalopathiesor severe
Cardiomyopathies

SDH defects: A perfect paradigm

for mitochondrial diseases

24% residual
SDH activity

very rares

SDH activity in 
culturedskin 
fibroblasts

Ctrl P1

*Succinate 
quinone 
DCPIP 
réductase Death: <1 à >12 ans

1995



2000/2001

Science, 2000; American Journal HumanGenetics2001

Lossof SDH function (SDHxmutation) can result in:

Paragangliomas(headand neck, thorax, abdomen and bassin tumours) 

Pheochromocytomas(adrenalmedulla)

KidneyCancers 

Gastro-Intestinal stromal Tumour(GIST) 

Carney-StratakisSyndrome 

In adulthoodas wellé



As earlyas the 
рлΩǎΣ it was

known that SDH 
is highly

conserved

SDHI: cannot
have anykind
of specificity

towards
species

SDHB

SDH: 4 highlyconservedgenesthroughevolution

aminoacidsinvolvedin 
SDHI binding to SDH



Sincethe 50ôs, no scientific controversy: SDHI bind the SDH whereubiquinone (CoQ) does

SDHI target SDH

A. Aminoacidsof the CoQbinding site 
involvedin SDHI binding (yellow)

B. Binding of SDHI (dotted line) on polar 
(red), apolar(blue) and surface groove 

(green) of the SDH
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POTENTIAL PATHOLOGICAL 

CONSEQUENCES OF SDHI

ATP
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Lacticacidosis
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Changes of 
epigenetics
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developmental

anomalies)



Bixafen
(SDHI) No surprise:

SDHI inhibit SDH 
regardless of the 

species 

Target specificity?
NO, the latest generation 
SDHI also inhibit complex 
III of the respiratory chain 

Effectof eight SDHI on SDH from four different species

Flutolanil
(SDHI)

Bénit et al. 
PLoSONE2019
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C Control fibroblasts

1 µM SDHI (Bixafen)                                          5 µM SDHI (Bixafen)B A C 

200 µm10 jours mitoMax

DMSO

Control cultured skin fibroblasts

SOD
at day13.

Cellswere
culturedin 

the 
presenceof 

glucose 
1g/l

Bénit et al PloSONE, 2019

Low concentrations of SDHI readily kill human cells in culture


