
Eur Arch Psychiatry Clin Neurosci (1991) 240 : 279-281 
European p~TC el.liatl~T Archives of 

an~ C l i n i c a l  
Neuroscience 

�9 Springer-Verlag 1991 

Decrease in the Carbamylcholine-lnduced Chemotaxis of Monocytes 
in Myasthenia Gravis 

Sandor Sipka 1, Peter Di6szeghy 2, Ferenc Mechler 2, Katalin Lukdcs t, Judit Szel6nyi 3, and Gyula Szegedi 1 

1Third Department of Internal Medicine and 2Department of Neurology, University Medical School of Debrecen, 
and 3 National Institutes of Blood Transfusion, Budapest, Hungary 

Received October 3, 1990 

Summary. The carbamylcholine-induced chemotaxis of 
monocytes was decreased in patients with myasthenia 
gravis, whereas no change was found in the C5a-induced 
locomotion of these cells compared  with that of the nor- 
mal controls. The decrease in the chemotaxis induced by 
carbamylcholine correlated with the severity of clinical 
symptoms.  The beneficial effect of thymectomy was also 
reflected in the improvement  of chemotaxis.  The meth- 
od is simple, not expensive and could be used in the 
diagnosis of myasthenia gravis. 
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Introduction 

Myasthenia gravis (MG) is a disorder characterized by 
muscle fatigue and weakness following repetitive activa- 
tion and prolonged tension of muscles. This is due to a 
reduction in the number  of functioning acetylcholine re- 
ceptors (AChRs) at the neuromuscular junctions. In most 
cases M G  is associated with antibodies directed against 
the nicotinic AChRs.  The antibodies are usually lgG [1, 
2, 4, 5, 9, 12]. They are present  in about  85% of M G  pa- 
tients but their titre varies greatly and does not correlate 
well with the clinical severity of the disease. However ,  
intraindividually there is a good relationship between 
changes in titre and clinical severity, particularly during 
and after t reatment  with plasma exchange or immuno-  
suppressive drugs. 

It  is known that acetylcholine (ACh) and carbamyl- 
choline (carbachol,  CCh) stimulate the chemotaxis of 
phagocytic cells [3, 14]. H u m a n  monocytes  have AChRs  
[6]. In the experiments  carried out for the analysis of this 
type of receptors,  instead of ACh,  CCh was used be- 
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cause of its stability, as CCh is not degradated by cholin- 
esterase [15]. 

The present  study was designed to compare  the cor- 
relation between the chemotactic behaviour of mono- 
cytes of M G  patients and control subjects under  the in- 
fluence of a CCh signal acting on the AChRs  of these 
cells. 

Materials and methods 

Twenty patients (27 samples) with MG representing different clin- 
ical types (1, 2A, 2B, 4, according to the classification of Osserman 
and Perlo [11, 13] and 25 healthy controls were included in the study. 
In the period of the experiments all of the patients were complete- 
ly free of drugs or they had been without drugs for at least 1 week. 

Human monocytes were obtained by the method of Nakaga- 
wara et al. [10]. Heparinized venous blood (15 ml) was sedimented 
on a Ficoll-Uromiro gradient. After washing, the cells were sus- 
pended in Parker's medium, containing 10% fetal calf serum and 
20 mM HEPES. They were counted in a standard haemocytome- 
ter. A trypan blue exclusion test and non-specific esterase staining 
were performed to determine the percentage of viable (90-95%) 
and phagocytic cells (35-45%). 

In the test of monocyte chemotaxis the chambers were divided 
into two compartments with a Millipore filter of 5 gm pore diame- 
ter (Sartorius Membranfilter, Goetfingen, Germany). Into the 
upper compartments cell suspensions of 0.5 ml (0.5 • 106 mono- 
cytes in Parker's medium T 199 with 10% fetal calf serum) were 
transferred. In the lower compartments of the chambers lml of 
the chemotactic factors were placed: (1) 10-SM CCh (Sigma, St. 
Louis, MO, USA) or (2) zymosan (Mannozym, Budapest, Hungary) 
activated human serum (ZAS) containing generated C5a. In order 
to measure the spontaneous migration of cells, Parker medium 
(free of chemotactic agents) was used alone in the lower compart- 
ment of the chamber. After filling the chambers, they were kept at 
37~ for 60 rain, then the membranes were fixed, stained with Ehr- 
lich's haematoxylin and the chemotaxis of cells was evaluated by 
the leading front method [7, 8]. By moving the micrometer screw 
of the microscope, the longest distance in micrometres attained in 
the membrane by a minimum of 2 cells/visual field (representing 
the cells of the leading front) during the time of incubation was 
measured. Ten visual fields per membrane were measured (en- 
largement: 63 x 0.8 x 12). 
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Fig. 1. Spontaneous migration, carbamylcholine-(10-SM) and 
ZAS-induced chemotaxis of human monocytes derived from pa- 
tients with myasthenia gravis and healthy controls (mean values + 
SD). Number of controls: 25; number of samples from MG pa- 
tients: 27; ZAS; zymosan-activated (C5a containing) human serum 
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Fig. 2. The relationship between clinical state and carbamylcho- 
line-induced chemotaxis. Clinical type 1: ocular form; 2A: mild 
generalized myasthenia gravis (MG) with ocular symptoms; 2B: 
moderately severe generalized MG; 4: late severe MG with bulbar 
symptoms; A: complete remission) 

Resul ts  

CCh (10 -5 M) was found to induce approximately as in- 
tensive chemotaxis of healthy monocytes as ZAS. There- 
fore this concentration of CCh was used throughout the 
experiments. 

The mean value of spontaneous migration and the 
ZAS-induced chemotaxis of monocytes were almost the 
same in the patients with MG and in the controls. How- 
ever, the CCh-induced chemotaxis of MG patients was 
significantly lower than that of controls (Fig. 1) 

The decrease in CCh-induced chemotaxis was related 
to the clinical state of the disease. The severely ill pa- 
tients (groups 2B and 4) had low values without excep- 
tion, while normal results were relatively frequent in pa- 
tients with complete remission (Fig. 2). 

The CCh-induced chemotaxis in MG patients with- 
out thymectomy was diminished in all cases but one (Fig. 
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Fig. 3. The effect of thymectomy on the carbamylcholine-induced 
chemotaxis of monocytes 

Table 1. Chemotaxis of healthy monocytes preincubated with nor- 
mal and myasthenia gravis (MG) serum 

Chemotactic Chemotaxis Chemotaxis 
signal of monocytes of monocytes 

preincubated preincubated 
with normal with MG serum 
serum (gin) (gin) 

ZAS 93 75 
Carbamylcholine 88 52 

3.), while normal values were found only 1 year after 
thymectomy. 

The preincubation of monocytes of healthy controls 
with the sera of MG patients resulted in a decrease of 
CCh-induced chemotaxis of these cells. Table 1 shows 
the data of such an experiment. 

Discuss ion  

The immunoprecipitation of AChRs prelabelled with 
125I alpha-bungarotoxin by antireceptor antibodies is a 
widely used method for the measurement  of antibodies 
among the laboratory tests for MG [1, 2]. This proce- 
dure, measuring the circulating antibodies, requires a 
well-equipped and rather specialized laboratory. Ac- 
cording to our present data the detection of decreased 
CCh-induced chemotaxis of monoeytes in MG patients 
could be used as a simple, informative and inexpensive 
method in the laboratory diagnosis of MG. The critical 
point of this chemotaxis assay is how the subjectivity can 
be avoided during the microscopic evaluation. In our 
practice, all the samples arrive at the laboratory with 
code numbers and without names, so the laboratory staff 
do not know which sample belongs to the group of MG 
patients or controls. In our experimental system CCh 
was able to induce the chemotaxis of monocytes directly, 
not merely to potentiate the chemotaxis, as has been re- 
ported [3, 14]. 

The phenomenon of decreased CCh-induced chemo- 
taxis is supposed to be related especially to the AChRs 
of MG monocytes because the ZAS-induced chemotaxis 
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of these cells is not impaired. Furthermore,  the sera of 
MG patients could decrease the CCh-induced chemotaxis 
of healthy monocytes after preincubation, suggesting 
that the circulating antibodies could bind to the AChRs.  

In some cases we compared the data of chemotaxis 
and immunoprecipitation assays. High levels of anti- 
ACh antibodies were found in the patients with severe 
MG and the CCh-induced chemotaxis of monocytes was 
far below the control values (unpublished data). The re- 
sults of the chemotaxis test correlated with the severity 
of clinical symptoms and also with the clinically verified, 
beneficial effect of thymectomy. We suggest that the 
number of AChRs  on the surface of MG monocytes is 
decreased like those on lymphocytes [16]. Consequently, 
these monocytes are not able to respond to CCh as ac- 
tively as the monocytes of healthy persons, which have a 
greater number of free AChRs.  

The monocyte chemotaxis assay is relatively simple 
and cheap. However,  it requires technical skill and well- 
standardized circumstances throughout the procedure 
and evaluation. Based upon our experiments, the mea- 
surement of CCh-induced chemotaxis of monocytes may 
be useful in the diagnosis of MG. 
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