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Summary. Cerebrospinal fluid (CSF) derived from six
patients with polyradiculoneuritis (Guillain-Barré syn-
drome, GBS) treated by liquorpheresis was injected into
rat sciatic nerve. By measuring spinal evoked potentials
after stimulation of the tibial nerve, we observed slowing
or dispersion of nerve conduction in those cases where
the CSF had been taken before liquorpheresis. CSF of
the same patient, sampled after liquorpheresis, showed
minor effects only. Impairment of nerve conduction was
seen between 5 and 20 min after injection, normal func-
tion being restored on the third day. These results sug-
gest that liquorpheresis eliminates blocking factors from
the CSF of patients with GBS. We postulate this as the
effect by which liquorpheresis improves neurological
symptoms in Guillain-Barré syndrome.
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Introduction

Polyradiculoneuritis (Guillain-Barré syndrome, GBS)
and its animal model, experimental allergic neuritis
(EAN), are considered autoimmune disorders of the
peripheral neuron. Injection into rat nerve of serum
derived from GBS patients [1, 2, 6, 8] or EAN animals
[5] produces a conduction block. The factors responsible
for this phenomenon are not known; immunoglobulins
[8] and proteases [7] have been suggested. Clinically, we
had observed a significant improvement in the neuro-
logical status of GBS patients after liquorpheresis [10,
Wollinsky et al., this issue]. We therefore tested the
blocking properties in rats of cerebrospinal fluid (CSF)
of these patients collected before and after liquor-
pheresis in an experimental setting.

* Parts of this paper were presented at the symposion of the Ger-
man Neurological Society, Bad Nauheim, 1989

Patients and Methods

CSF was taken from four patients with acute and two patients with
chronic polyradiculoneuritis (GBS) before and after liquorpheresis
with special filters (Palt Biomedicine Dreieich). Adsorption liquor-

Table 1.
Patient Form Number  Protein Protein
of LPH concen- concen-
tration tration
before LPH after LPH
M.B. AIDP 1st 346 205
H.G. AIDP 2nd 1100 488
H.E. AIDP 2nd 320 257
K.X. AIDP 8th 660 376
M.J. CIDP 1st 514 249
R.M. CIDP 6th 1476 768

AIDP = acute inflammatory demyelinating polyneuritis; CIDP =
chronic inflammatory demyelinating polyneuritis; LPH = Liquor-
pheresis; protein concentration is given in [mg/l]

Table 2.

Patient CSF Latency of the spinal EP  Differences

prac  5'post 20'post ts—ty tx—ty

Inj Inj Inj [ms]  [ms]
ty [ms] ts [Il’lS] t2 [ms]
M.B. prac LPH 2.6 2.6 3.0 0 0.4
post LPH 2.7 2.9 2.8 0 0.1
H.G. praelLPH 2.6 2.8 32 02 06
post LPH 2.7 2.7 3.0 0 0.3
H.E. prae LPH 2.5 2.6 2.8 0.1 03
post LPH 2.8 2.9 3.0 0.1 02
K.K. prac LPH 2.7 3.6 2.9 0.9 0.2
post LPH 2.9 2.8 2.9 =01 .0
M.].  pracLPH 27 31 28 04 01
post LPH 3.0 3.0 30 0 0
R.M. prae LPH 2.6 2.9 3.0 03 04
post LPH 2.7 2.8 2.8 0.1 0.1

EP = evoked potential; Inj = Injection; LPH = Liquorpheresis
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cording of spinal evoked potentials (EP) after stimulation of the tibjal

sciatic nerve was surgically exposed bilaterally. About 5 mm distal threshold. The surface temperature of the animals was kept at

needle. In each animal, CSF taken before liquorpheresis was subcutaneously placed platinum electrode with a reference elec-
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Fig. 2. Differences of latencies between recordings prior to (to)
injection of CSF and after 5min (t5) and 20 min (ty), were calcu-
lated (ts-to, tao-to). The ligt columns depict the results obtained with
CSF taken prior to LPH, the dense columns the results with CSF
taken after LPH

trode situated at the contralateral iliac crest. At a band pass filter
of 10-1000Hz we averaged 32-64 responses. This measurement
was done before, 5 min, and 20 min after the injection of the sciatic
nerve, as well as 3 and 7 days later.

Results

Injection of CSF taken before liquorpheresis caused an
increase in latency of the spinal evoked potential. In two
cases, the maximum delay was measured after 5min,
and in four animals after 20min (Table 2, Fig.1). On
three occasions a dispersion of the impulse volley could
be detected. Injection of CSF taken after liquorpheresis,
however, regularly produced minor or no change of this
response (Fig. 1). The differences between the latency of
the spinal evoked potential before, 5 and 20 min after
injection of sciatic nerve are shown in Fig.2. In each
case, their extent is greater when the nerve had been ex-
posed to CSF taken prior to liquorpheresis. On days 3
and 7, the latencies after stimulation of the tibial nerve
on the right and left sides did not differ.

Discussion

The recording of lumbar spinal evoked potentials pro-
vides a rapid and reproducible measurement of the con-
duction times of the proximal part of peripheral
neurons, which are otherwise barely accessible [3]. This
method has been successfully used to monitor the course
of EAN [9]. The neurological status of six patients with
GBS improved upon liquorpheresis [Wollinsky et al.,
this issue]. Assuming that this phenomenon was in fact
caused by our novel therapeutic regimen we were inter-
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ested in the physiological changes brought about by
liquorpheresis. The injection of CSF from GBS patients
under the perineurium of rat sciatic nerves was followed
by a slowing of conduction or an increase of dispersion.
Altered conduction properties could not be demon-
strated to the same extent when CSF was taken after
liquorpheresis. This fast and transient effect excludes
demyelination or axonal damage. The observed alter-
ation is compatible with a partial block of conduction.
Injection of serum derived from GBS patients [1,
2, 6, 8] or EAN animals [5] produces demyelination, to
a lesser degree serum from healthy individuals [1, 6].
The relatively small effect observed in our experiments
may be due to the low protein concentration of CSF
compared with serum. Slowing of conduction, however,
was obtained independent of the total protein content of
our CSF probes. This implies a specific effect of un-
identified factors in contrast to the assumption of un-
specific action of proteins. All CSF samples were taken
during the progressive phase of GBS; but, judging from
this small number of tests, slowing or dispersion of con-
duction occurred with CSF obtained both in very early
stages or in advanced disease, whether taken before the
first or prior to any subsequent liquorpheresis. Serum
from animals with experimental allergic encephalo-
myelitis produces demyelination in peripheral nerve and
in spinal cord after injection into the subarachnoideal space
[4]. This can be considered as evidence for the existence
of a pathological factor common to demyelinating dis-
eases. Further experiments are underway to clarify the
reasons for the disturbed function of the myelin sheaths.
Removing pathological blocking factors from the im-
mediate surrounding of spinal roots in polyneuroradicu-
litis Guillain-Barré led to clinical improvement. Adding
complete CSF from GBS patients to surgically exposed
rat sciatic nerves promptly provoked conduction impair-

.ment. Filtered CSF had no or minor blocking effect.

We hypothesise that removal of blocking factors is re-
sponsible for the therapeutic efficacy of liquorpheresis in
Guillain-Barré syndrome.
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