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Ethylmalonic Encephalopathy (EE)
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-early-onset hypotonia. developmental delay

‘later spasticity, then global failure
Vascular system

*acrocyanosis

‘petechiae, microematuria, internal bleedings
Gastrointestinal system

“chronic diarrhoea
Biochemistry

*COX deficiency (only in muscle)

‘lactic acidosis

-ethylmalonic aciduria

-elevated C4-C5 acylcarnitine
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ETHE1-/- mouse phenotype
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activities in mouse tissues
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Western-blot analysis of COX assembly in
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Bioinformatic search Fusi nDB

ETHE1-like proteins are present in operons containing Rhodanese-like
proteins or as Chimeric proteins ETHE1/Rhodanese
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Sulfur metabolism
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H,S inhibits cytochrome ¢ oxidase
(COX)
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H,S inhibits enzymatic activities
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Conclusions 1

* The pathogenetic mechanism of Ethylmalonic Encephalopathy
(EE) relies on high levels of H,S, that are toxic for both COX

and SCAD

*H,S can act as a vasodilator thus explaining the acrocyanosis
and can be toxic for the microvessels thus explaining the
petechiae



Which is the role of ETHE12???
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Three enzymatic activities catalyze the oxidation of
sulfide to thiosulfate in mammalian and invertebrate
mitochondria

Tatjana M. Hildebrandt and Manfred K. Grieshaber

Institut fir Zoophysiologie, Heinrich-Heine-Universitdt Disseldorf, Germany

H.,S (sulfide) is the first inorganic substrate for
mitochondrial respiratory chain in mammals
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SDO activity in liver of ETHE1 -/-
homogenates
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Conclusions 2

"ETHEI1, encodes a mitochondrial sulfur dioxygenase that
takes part in aerobic energetic exploitation of, and
detoxification from, H,S

*EE is the first example of a mitochondrial disorder caused
by genetically determined poisoning of the respiratory chain

*The creation of organ-specific conditional KO animals, can
be useful to identify the main source of H,S generation in
EE, e.g. exogenous absorption from the gut flora vs.
endogenous production



H,S-producing gut flora and mucosal
COX

Esophagus —

Stomach
10'-103 cfu/ml

Large intestine
1 /ml

Small intestine
104-107 cfu/ml‘

. e
s



*The toxic mechanism underpinning Ethylmalonic
Encephalopathy makes effective therapy a realistic
goal: for instance antibiotic control of H,S-producing
bacterial flora vs. H,S neutralization using GSH as a

sulfide acceptor



Final considerations and future
perspectives

(1)the diffusion of H,S through the colonic
mucosa could be a major, but not the only
cause of disease in Ethel-/- mice and
patients

(2)the restriction of bacterial production of
H,S and its neutralization by NAC, may be
therapeutically beneficial in the mouse, and
possibly human, disease condition.
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