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Objective
Ceruloplasmin (Cp), a multi-copper enzyme, plays an important role in maintaining iron homeostasis in the central nervous
system preventing free radical injury. Cp oxidizes ferrous iron into ferric form and thus keeps the intracellular level of
dangerous ferrous iron to a minimum. Furthermore, iron deposition in the brain can also promote conformational change in
alfa-synuclein. A possible involvement of Cp in the pathogenesis of Parkinson's disease (PD) has been supported both by
immunohistochemical studies that revealed a co-localization of Cp and Lewy bodies, than by genetic studies, that dimostred
Cp gene variations in PD patients. These variations had never been investigated in the other patients, even if low level of
serum Cp was found in patients with various diagnoses, expecially with movement disorders. Our objective was to perform a
genetic testing in all patients with hypoceruloplasminhaemia.

Materials and Methods
We assesed the level of serum Cp in patients suffering different neurological diseases, admitted to our neurological clinic from
Jenuary 2010 to December 2014. Patients with normal (=220 mg/dl) serum Cp value were removed. An informed consent to
undergo genetic analysis was obtained from 79 out of 126 patients and six known variations of the Cp gene (63T, P477L,
15511, R793H, T841R, D544E) were analysed. Particularly, up to now genetic analysis was performed on 18 patients. In 10
patients we found the wild type gene: 1 of them were suffering from PD, 4 of them were affected from unclassifiable
parkinsonism, 3 were suffering essential tremor, 1 had cerebellar ataxia and 1 had frontotemporal dementia. In 3 patients we
found a T551! variation: 2 of them had a diagnosis of unclassifiable parkinsonism and the other one a focal epilepsy diagnosis.
In 3 patients we found D544E variation: 1 was affected from spastic paraparesis and other 2 from essential tremor. In 1 patient
we found a R793H variation and he suffering from dementia. In 1 patient we found P477L variation and he was affected from
multiple system atrophy.
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Discussions and Conclusions

Iron plays an essential role in many biological processes. Mutations and polymorphisms in genes encoding for proteins
involved in iron metabolism have been linked to the pathogenesis of PD. Our results show that patients with low levels of Cp
not necessarily have variations in the Cp gene. Furthermore, patients with the variations of the Cp gene are not homogeneous
according to the clinical phenotype. Further studies on larger sample of subject are needed to understand which role the Cp
plays in several neurological diseases, as well as in PD.
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