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Short report

The short-term effect of an immunosuppressive
treatment on CSF myelin basic protein in chronic
progressive multiple sclerosis
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SUMMARY CSF levels ofmyelin basic protein (MBP) and intrathecally produced CSF IgG (de novo
IgG) were measured in 11 chronic progressive multiple sclerosis patients with a deteriorating course
of the disease for at least 6 months preceding observation and a reference group of 17 neurological
patients suffering from disc herniation. In the multiple sclerosis patients, CSF levels were deter-
mined just before and once in the period 3 to 10 weeks after the start of an immunosuppressive
treatment with cyclophosphamide and prednisone. For multiple sclerosis patients the CSF MBP
levels before treatment were significantly higher than for controls. The CSF MBP levels after the
treatment were nearly all within the control range. The abnormal high concentration of intra-
thecally produced CSF IgG (de novo IgG) in multiple sclerosis patients was reduced after treatment.
A correlation between CSF MBP and CSF de novo IgG in multiple sclerosis patients could not be
demonstrated. IfCSF MBP is an indicator of the (activity of) myelin breakdown in the brain, it can
be concluded that an intensive immunosuppressive treatment in combination with prednisone has,
at least, a short-term, beneficial effect on the amount of demyelinisation and possibly on the disease
activity.
Increased levels of myelin basic protein (MBP) or
fragments of it in cerebrospinal fluid (CSF) have reg-
ularly been observed in patients with neurological dis-
eases such as head injury and stroke.18 The
measurement of MBP in CSF has appeared to be a
useful indicator of tissue damage. Furthermore,
recent studies in multiple sclerosis patients have also
shown increased MBP levels in CSF, especially after
an acute exacerbation of the disease.3 49-12 From
these studies one may conclude that the amount of
CSF MBP in exacerbating forms of multiple sclerosis
is higher (1) during the first week after onset of an
attack,2 (2) in polysymptomatic attacks compared
with monosymptomatic attacks,'0 (3) in severe
attacks with complete paralysis and (4) during
exacerbations with the presence of new signs and
symptoms. In chronic progressive forms of multiple
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sclerosis increased MBP levels in CSF are regularly
found, but the percentages of abnormalities and the
amount of MBP in CSF are generally lower than
during an acute phase of the disease process in
exacerbating forms.34 10 12 If the CSF MBP level can
be used as an indicator of demyelinisation and/or
disease activity in patients with multiple sclerosis,
measurements of CSF MBP before and after therapy
might give information about the effect of the therapy
on the myelin degradation in the CNS.
The purpose of our investigation was to study the

possible effect of an immunosuppressive treatment on
the level of CSF MBP in 11 chronic progressive mul-
tiple sclerosis patients with a deteriorating form of the
disease. The effect of treatment on intracerebrally pro-
duced IgG and the relation between IgG and MBP
were also studied.

Subjects and methods

Subjects
The multiple sclerosis patients (n = 11, age 20-36 yr) were
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definite multiple sclerosis patients with a chronic progressive
course of the disease. These patients had a continuous dete-
rioration of clinical symptoms for at least 6 months before
treatment. They received an intensive immunosuppressive
treatment consisting of a daily dose of 400 mg
cyclophosphamide and 100 mg prednisone, with a total dose
of 8 g cyclophosphamide."3 The duration of treatment was

between 4 and 5 weeks. Just before starting treatment and
once 3-10 weeks later blood and CSF samples were taken.
The multiple sclerosis patients had never received any immu-
nosuppressive treatment before. As reference a control group
of neurological patients (n = 17, age 24-72 yrs) suffering
from disc herniation in whom no signs of demyelinisation
could be observed was used.

Methods
MBP assay. MBP was determined according to the
instructions of the manufacturer, Diagnostic Systems Labo-
ratories, Webster Texas USA cat. nr. 1500, using a double
antibody RIA kit containing human myelin basic protein
(whole molecule) as antigen and rabbit antihuman MBP as

antiserum. Goat anti-rabbit gamma globulin was used as

MBP precipitation reagent. Human MBP (J1" 2p.Ci/vial)
was included in the test kit.

IgGlAlbumin assay. IgG and albumin were measured in
unconcentrated CSF and diluted serum (1:400). Sheep anti-
human IgG (Boehringer, Mannheim) and rabbit antihuman
albumin (Behringwerke, Marburg) were used in the assay.

Q Alb = CSF Alb/serum Alb
Q IgG = CSF IgG/serum IgG
IgG Index = Q IgG/Q Alb

The calculation of CSF IgG, synthesised in the central
nervous system (de novo CSF IgG), was performed
according to the formula of Reiber"4 with minor modi-
fications.

Statistics. For each of the biochemical variables we present
the median value and the range of the observed levels. For
the multiple sclerosis patients the statistical comparison of
the pre and post treatment values was by means of the Wil-
coxon test for the paired case. The statistical comparison
between different patient groups was by the Wilcoxon test
for the unpaired case. The results of a comparison were

considered to be significant if its corresponding p value was

smaller or equal to 0-05. The statistical dependence between
two variables was evaluated by mneans of Kendall's test for
rank correlation.

MBP
The individual results of the CSF MBP determination
are shown in the fig. The median value and the range
of CSF MBP are given in the table. Within the group
of 11 multiple sclerosis patients nine showed an

elevated CSF MBP level (higher than the estimate of
the 95th centile for the reference group = 2-3 tg/l)
before treatment. After treatment only three patients
had increased levels of CSF MBP.
For multiple sclerosis patients the CSF MBP levels

were significantly (p = 0-01) lower after treatment
(median 17 tg/l) than before treatment (median 4-2
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Fig CSF MBP values in chronic progressive multiple
sclerosis patients with a deteriorating course before and
after treatment and controls.

Table Median value and range for CSF MBP, de novo IgG and IgG index in multiple sclerosis patients and controls

Before treatment After treatment
MBP in CSF (plg/l) MBP in CSF (p4g/l) Comparison

Patients Number Median Range Median range p-value

Multiple sclerosis group 11 4-2 (1-2-15) 1-7 (06-3-1) 0.01
Controls 17 1 4 (07-2 3)

de novo CSF IgG de novo CSF IgG
(mg/l) (mg/l)

Multiple sclerosis group 11 43 (16-100) 19 (0-70) 0004

IgG index IgG index
Multiple sclerosis group 11 1 25 (0-93-321) 1.02 (0-76-191) 0-002
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pg/l). The MBP level for multiple sclerosis patients
before treatment was significantly higher than for con-
trols (p = 0-001), while the MBP level of multiple
sclerosis patients after treatment was not significantly
different from that of controls (p = 0.29). From these
results it can be concluded that the abnormal CSF
MBP levels of "active" chronic multiple sclerosis
patients are decreased to the reference limits 3-10
weeks after the start of the treatment.

De novo CSF IgG
With respect to the de novo CSF IgG, before treat-
ment all multiple sclerosis patients had abnormal IgG
indices (higher than 059 in our laboratory) and
abnormal IgG production (median 43 mg/l).

After treatment, the de novo CSF IgG value
(median 19 mg/l) was significantly (p = 0 004)
reduced, but changes in oligoclonal pattern were not
observed after treatment and an abnormal IgG prod-
uction could always be observed.

Relation between MBP level and de novo IgG level in
CSF
We could not demonstrate any significant correlation
between MBP and CSF de novo IgG or IgG index in
the multiple sclerosis group.

Discussion

Cerebrospinal fluid MBP levels are probably an indi-
cation of the degree of demyelinisation in multiple
sclerosis patients and its quantitation might be used to
monitor disease activity and to study the effect of
putative therapy. The actual level of CSF MBP
reflects the amount of tissue undergoing demy-
elination, the actual rate ofmyelin breakdown and the
location of the lesion with respect to the lumbar
space.4

In exacerbating forms of multiple sclerosis it has
been emphasised that CSF MBP levels mostly return
to normal values 2 to 4 weeks after acute attacks.249
This, however, is not the case in patients in whom
clinical deterioration still remains after recovery.4 1

In chronic progressive forms of multiple sclerosis,
elevated CSF MBP levels are found in about 50% of
the patients.

Elevated MBP levels are only found in chronic
progressive multiple sclerosis patients with a
significantly deteriorating course.34 12 The results of
our study confirm abnormal CSF MBP values in
chronic deteriorating multiple sclerosis patients.

After intensive immunosuppressive treatment CSF
MBP levels normalise in nearly all patients. The CSF
MBP level in the multiple sclerosis patients, averaged
6 weeks after treatment, can statistically not be dis-
tinguished from controls. IfCSF MBP is an indicator

Laners, Uitdehaag, Hommes, Doesburg, Wevers, Geel
ofthe (activity of) myelin breakdown in the brain, one
can conclude that an intensive immunosuppressive
treatment in combination with prednisone has, at
least a short-term, beneficial effect on demyelinisation
and possibly on the disease activity. The question can
be asked whether the effect of treatment on disease
activity can be measured by its effect on CSF MBP
levels.
With respect to the IgG production, this study

shows that all multiple sclerosis patients showed intra-
thecally produced CSF IgG before treatment and a
clear reduction of the abnormal IgG amount after
treatment. Although treatment has a beneficial effect
on the amount of intrathecal IgG production, the
abnormal IgG production and the oligoclonal pattern
remain.

Finally, the absence of a correlation between CSF
MBP level and IgG production might suggest that
demyelinisation and (local) immunological activity
are not related. However, a relationship between dis-
ease activity and cerebral IgG production is rarely
found in multiple sclerosis studies.
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