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The Latvian ephedrone story:
from infection to prefrontal changes
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Patients

H Since 2003, we encountered 45 patients with a
distinctive extrapyramidal disorder involving varying
combinations of:

» hypokinesia,
» dysarthria,
» dystonia
» postural instability
m Most patients were unable to work and their everyday

activities were severely restricted, mainly due to gait
difficulties and postural instability
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Co-morbidity: HIV

| Since the first 15 patients were HIV positive, initially we
considered whether HIV was the cause of the neurological
syndrome
Extrapyramidal disorders are recognized as unusual
occurrences in patients with HIV infection and AIDS
(Mirsatieri, 1998; Tse, 2004)
= Have occurred as part of HIV-associated dementia and

encephalopathy rersh, 2001 Kousssen 2002 Taraka. 2000)
= Orin association with focal opportunistic infections
involving the basal ganglia (moufar 2003 Maggi 2000 Murskan 2000;
m None was demented
m MRI showed no evidence of focal infection

W 12/45 (27%) were HIV negative
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Co-morbidity: hepatitis C

m All were hepatitis C positive, we considered whether
subclinical hepatic effects of chronic hepatitis C infection
can influence the accumulation of Mn by the body

= Hepatitis C not a known cause of extrapyramidal disease
° About 200 million people, 3% of the world's population, are infected
with hepatitis C virus (wrc, 2008
= 50 -80% IVDU have hepatitis C (coc. 2002
Up to 90% IVDU + HIV have hepatitis C

=  Similar signal changes in the g,pallklus have been noted in
patients with chronic hepatic disease and cirrhosis

Is associated with increased manganese concentrations in the basal
ganglia (kies 2006; Rose 1999)

o Can be i with an pyramidal rr disorder (gurkhard
2003)

m None had liver failure or cirrhosis

m Slightly reduced blood Mn levels have been noted

Riaas srrapina i chronic hepatitis C carriers (Saghir et al, 2011)
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Brain MRI and blood Mn in active users

B Strong association with

»distinctive T1-weighted
signal hyperintensity in
the globus pallidus and
substantia nigra

»Mn blood levels were
markedly elevated
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Brain MRI and blood Mn in former users

B Improvement in blood Mn
levels

H Resolution of T1-weighted
hyperintensities

= No clinical improvement

m Slightly increased
extrapyramidal features,
particularly akinesia and
foot dystonia
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® White matter abnormalities underlying the right
ventral premotor cortex and the medial frontal
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MRI morphometry
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® Decreased volume of basal ganglia
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Ultrastructural 9 ".“,»
changes - g »

m Widespread
changes to myelin
sheaths

B Formation of
oligodendroglial
osmiophilic bodies

| Mitochondrial
abnormalities in 3
axons and glial cells g
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Mn-methcathinone interaction

m Stimulation of dopaminergic terminals can augment the
toxic effect of Mn on basal ganglia structures
» multiple administrations of methcathinone cause deficits in
dopaminergic systems (Gygi et al 1997)

» reductions in dopamine transporter (DAT) density (McCann et al
1998)

m Possibility that methcathinone might alter susceptibility to
Mn toxicity

» Mn alters DAT levels in non-human primate striatum (Chen et al,
2006)

»inhibition of DAT reduces Mn accumulation in rodent globus
pallidus (Anderson et al, 2006)
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Conclusions

B The methcathinone/Mn extrapyramidal syndrome
represents permanent brain damage due to
manganese toxicity rather than HIV or hepatitis C
infection

B There is no recovery even with abstinence from
further methcathinone abuse

B Given the recent advances in HIV treatment, this
methcathinone/Mn-induced movement disorder
represents a major remaining long-term health
consequence of intravenous drug abuse
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Thank you for your attention!
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