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ARTICLE INFO ABSTRACT
Article history: Tetrahydrobiopterin (BH4) deficiency causes hyperphenylalaninemia and impaired
Received 2 December 2014 synthesis of serotonin and dopamine, leading to brain degeneration and early death if left
Received in revised form untreated. Replacement therapy with neurotransmitters precursors is the cornerstone of
22 January 2015 treatment, relying on 5-hydroxytryptophan and r-dopa administration. Effective restora-
Accepted 28 January 2015 tion of dopaminergic activity is thickened, like in Parkinson's disease, by the pulsatile
pharmacokinetic profile of L-dopa. Monitoring of r-dopa therapy in BH4 deficiency is
Keywords: generally based upon clinical observation and periodical measurement of homovanillic
BH4 deficiency acid (HVA) concentration in the cerebrospinal fluid (CSF). According to the finding that
Prolactin dopamine is the natural inhibitor of prolactin (PRL) incretion, we introduced the use of
L-dopa peripheral PRL measurement as an index of dopaminergic homeostasis, so avoiding the
Dopamine agonists need of repeated lumbar punctures in patients with BH4 deficiency. As a single PRL eval-
Parkinsonism uation can be misleading, due to the dependency of PRL fluctuations on r-dopa adminis-

tration schedule, here we show that a short PRL profile is suitable for monitoring these
patients. Together with the assessment of patients' clinical symptoms, this standardized
tool will ensure an objective non-invasive reference to the management of dopaminergic
replacement therapy in BH4 deficiency, even in patients treated with dopamine agonists.
© 2015 European Paediatric Neurology Society. Published by Elsevier Ltd. All rights
reserved.

261640), required for the second step in the biosynthesis of
BH4, followed by dihydropteridine reductase (DHPR) deficiency
(30% of cases), the key step of BH4 regeneration.” These dis-
orders cause hyperphenylalaninemia and impaired synthesis
of serotonin and dopamine, leading to brain degeneration and
early death if not promptly treated soon after birth.>>
Differently from phenylketonuria,* © the administration of
synthetic BH4 is effective at the peripheral level in BH4 defi-
ciency, so avoiding the need of a phenylalanine-restricted diet.
Scarce effects, however, can be obtained at the central level,

1. Introduction

Tetrahydrobiopterin (BH4) is the natural cofactor for the
enzymatic hydroxylation of phenylalanine, tyrosine and trip-
tophan, and for nitric oxide synthase. Five molecular defects
responsible for inherited BH4 deficiency have been so far
recognized, involving the cofactor biosynthesis and regener-
ation. The most common (60% of cases) is the deficiency of the
enzyme 6-pyruvoyl tetrahydropterin synthase (PTPS; MIM
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due to the poor brain entrance of exogenous BH4 across the o —
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the restoration of dopaminergic activity is complicated, like in g EJ
Parkinson's disease, by the pulsatile pharmacokinetic profile S
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deficiency is generally based upon the clinical observation and k) % S s 3S oo
the periodical measurement of homovanillic acid (HVA), a & &
dopamine metabolite, in the cerebrospinal fluid (CSF). o =

Based on the physiological concept that prolactin (PRL) |
incretion is inhibited by dopaminergic tone, we previously g 8*5‘
worked out an indirect tool for monitoring dopaminergic E 8w o wn Qoo S o v
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homeostasis through the assessment of plasma PRL, so o< B
avoiding repeated lumbar punctures for monitoring BH4 defi- = % &
ciency.® Single PRL evaluations, however, may be unreliable to wh
this purpose, due to the large dependency of PRL concentration o B
on the dopamine replacement schedule.’ Likewise, the eval- &
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2. Materials and methods < B “;
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Nine patients with BH4 deficiency (5 affected by severe PTPS - g \% 3
deficiency, 1 by mild PTPS deficiency, and 3 by DHPR defi- g < =
ciency) were prospectively followed for the evaluation of ad- g o ~ £
equacy of their actual personalized therapeutic regimen. ) > o 5 0 & S
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Given the significant negative correlation between periph- B o %a E
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At each time, PRL concentrations were lower in patients Ll © S———=—< o — | A
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receiving pramipexole with respect to those on conventional
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