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Ferritin in the cerebrospinal fluid of
patients with Parkinson's disease

Transition metal ions, particularly iron, cop-
per and manganese are capable of producing
oxygen-containing free radicals' which have
the potential for causing tissue damage. The
normal brain contains large concentrations of
copper and iron, located in large part within
the basal ganglia.' The biochemical forms and
physiological functions of these metal ion
deposits are largely unknown. We have
previously reported finding elevated copper
ion concentrations and normal total iron
concentrations in the cerebrospinal fluid
(CSF) of patients with untreated, idiopathic
Parkinson's disease (PD).4 Others have found
increased total iron concentrations in the zona
compacta of post mortem substantia nigra
from patients with PD.' Iron in a non-

protein-incorporated state is potentially
cytotoxic.' In tissues it is probably stored in
an inert form within the protein, ferritin.6 We
have measured the concentration of ferritin in
the CSF and serum of patients with PD and a

control group.
Informed consent for undergoing a lumbar

puncture to obtain CSF was obtained from
patients with untreated, idiopathic PD.
These patients were aware that the test was

being done for research purposes and that it
did not carry serious risk of long-term ill
effects but that they might suffer from back
discomfort during the procedure and self-
limiting headaches afterwards. Patients
having a lumbar puncture as part of their
investigation for a variety of diverse condi-
tions made up the control population. The
two groups were matched for age [mean age
(SD) 54 8 (11 3) yrs for PD and 51-0 (12 7)
yrs for controls] and sex (male:female ratio
16:8 for PD and 14:7 for controls). All the
CSF samples were acellular (fewer than five
red or white cells per mm3) and had a normal
total protein content.
CSF and serum ferritin were measured

using the Becton Dickinson Ferritin ('25I)
Radioimmunoassay kits following meth-
odology described in the manufacturers'
literature (for serum assays). Neat, unconcen-
trated serum and CSF were used in these
assays. The 200 pl of standard solution,
serum or CSF are vortex mixed with 700 pl of
"5'I-labelled human liver ferritin tracer and
100 pl of rabbit anti-human liver ferritin
antibody. The mixture is incubated for 90
minutes at 37'C and then vortex mixed with
500 I1 of precipitating antiserum (goat anti-
rabbit antiserum). After centrifuging at 1000
x g for 15 minutes the ,y activity of the
supernatant is counted. Serum and CSF
ferritin concentrations are measured by
reference to a standard curve prepared by
following the above procedure using four
different standard concentrations of ferritin.
Satisfactory precision and accuracy have been
established.
There was no significant difference be-

tween the PD and the control groups for
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Figure Total concentrations offerritin
measured by radioimmunoassay in the CSF of
patients with idiopathic Parkinson's disease
and a control population.

either, the serum or the CSF ferritin concen-
trations (fig). Statistical evaluation was

carried out using the Wilcoxon rank sum test
with an appropriate correction for the large
number of shared values at the lower end
of the measurements (for CSF ferritin
measurements). The limit of detection of the
assay for CSF was 1 ug/l. Five patients in the
PD group and 11 in the control population
had undetectable levels of ferritin in the CSF.
There was no correlation between CSF
ferritin and serum ferritin. A positive correla-
tion was shown between CSF ferritin concen-
tration and the age ofthe patients (r = 0-48, n
= 45, p < 0-01-Spearman rank correlation)
but there was no correlation with CSF total
protein concentration, severity of PD (as
assessed by Webster or North Western
Universities Disability rating scale scores),
rate of progression of the disease (severity
divided by the duration of symptoms) or with
total CSF iron concentration.
We have found normal concentrations of

ferritin in the CSF and serum ofpatients with
PD. In previous studies4 we found normal
total iron content in the CSF in PD. However
there is no simple correlation between iron
and ferritin concentrations suggesting com-

plex interactions between them. Each ferritin
molecule has the capacity to store up to 4000
iron (III) ions some or all of which can be
released from the apoprotein by reduction to
iron (II) ions,6 for example in the presence of
ascorbate, high concentrations of which are

present in CSF. Iron (II) ions in low-
molecular weight complexes (so-called "free
iron") are potentially highly damaging in the
presence of molecular oxygen by virtue of
production of reactive oxygen metabolites
including the hydroxyl free radical' whereas
iron (III) stored in ferritin is largely inert.
The consequences of the presence of reactive
forms of iron can be sought by measuring
products of free radical-mediated damage,

such as lipid peroxidation products. These
are present in normal concentrations in the
CSF8 in PD although elevated levels have
been reported in post-mortem brains of
patients with PD.9 Many assays of lipid
peroxidation are of low sensitivity and un-
certain specificity. Newer techniques for
measuring the products of nucleic acid or
amino acid damage by oxygen-containing
free radicals" may help resolve the issues of
whether transition metal-catalysed free
radical-mediated mechanisms are important
in the pathophysiology of PD, and whether
evidence of the operation ofsuch mechanisms
can be obtained from CSF studies.

HS PALL
S BRAILSFORD
AC WILLIAMS

Queen Elizabeth Hospital, Birmingham
J LUNEC

Wolfson Institute, Medical School,
University of Birmingham, Birmingham

DR BLAKE
The London Hospital Medical School,

Whitechapel, London

Correspondence to: Professor Williams

We acknowledge the financial support of the West
Midlands Regional Health Authority and the
Arthritis and Rheumatism Council.

1 Halliwell B, Gutteridge JMC. Oxygen toxicity,
oxygen radicals, transition metals and disease.
Biochem J 1984;219:1-14.

2 Donaldson J, McGregor D, La Bella F. Man-
ganese neurotoxicity: a model for free radical-
mediated neurodegeneration? Can J Physiol
Pharmacol 1982;60:1398-405.

3 Cumings JN. The copper and iron content of
brain in the normal and in hepatolenticular
degeneration. Brain 1948;71:410-15.

4 Pall HS, Williams AC, Blake DR, et al. Raised
cerebrospinal fluid copper concentration in
Parkinson's disease. Lancet 1987;ii:238-41.

5 Dexter DT, Wells FR, Lees AJ, et al. Increased
nigral iron content and alteration in other
metal ions occurring in brain in Parkinson's
disease. J Neurochem 1989;52:1830-6.

6 Worwood M. Ferritin in human tissues and
serum. Clinics in hematology 1982;11(2):
275-307.

7 Halliwell B, Gutteridge JMC. Oxygen radicals
and the nervous system. Trends in Neuro-
sciences 1985;8:22-6.

8 Pall HS, Williams AC, Blake DR, Winyard P,
Lunec J. Lipid peroxidation and Parkinson's
disease. Lancet 1986;ii:870-1.

9 Dexter D, Carter C, Agid F, et al. Lipid perox-
idation as a cause of nigral cell death in
Parkinson's disease. Lancet 1986;ii:639-40.

10 Aruoma 01, Halliwell B, Dizdaroglu M. Iron
ion dependent modification of bases in DNA
by the superoxide radical generating system
hypoxanthineixanthin oxidase. J Biol Chem
1989;264(22): 13024-8.

The effects of repeated administration
of a long acting TRH analogue
(RX77368), on TSH, T4, T, and prolactin
in patients with motor neuron disease.

In 1983, Engel et al' noted the effects of large
doses of TRH in patients with motor neuron
disease (MND). Beneficial effects on bulbar
function, spasticity and cramps have been
documented in patients with MND receiving
a long acting TRH analogue (RX77368) in
single and repeated intravenous infusions,23
and with oral administration.4
We have documented the endocrine effects

of a single dose of RX77368 in patients with
MND' and of two consecutive doses in nor-
mal individuals.' A marked effect ofRX77368
on the release of both TSH and prolactin
from the pituitary was seen, but the response
of TSH to a second infusion was diminished
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