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The relative distribution of ganglioside GTlb was determined in the serum of 52 patients with relapsing-
remitting multiple sclerosis (RRMS) during the different stages of the disease and of 30 healthy sub-
jects. There was statistically significant decrease of serum GTIb during the first attack of RRMS when
axonal damage and demyelination are present in the central nervous system (CNS). In remission with a
long duration, characterized by the occurrence of remyelination, serum GTIb increases twice in com-
parison to healthy individuals. These findings further support the concept concerning the role of GTIb
in mediating the interactions between axons and oligodendrocytes needful for the formation of the my-
elin sheath and the maintenance of its integrity. Therefore, serum GTIb could be monitored as markers
of demyelination and remyelination in the CNS of MS patients.
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Introduction

Gangliosides, the most abundant sialyted glycoconjugates in the nervous system, are
major cell surface determinants. The brains of higher vertebrates contain at least
four major gangliosides: GM1, GDIla, GDIb and GTIb. They occur most promi-
nently in the neuron where they comprise the major type of sialoconjugate in the
plasma membrane. Gangliosides are present also in non-cell-associated form in
blood, lymph, saliva and other body fluids. The main gangliosides in human blood
serum are GM3, GM1, GDla, GDIb and GTlb.

Gangliosides have been proposed to regulate cellular function including neu-
ronal cell adhesion, transmembrane signalling and cell growth and differentiation.
Perhaps the most dramatic interactions between neurons and glia in the central ner-
vous system (CNS) occurs during myelination when oligodendroglial processes must
recognize, adhere to, and ensheathe axons. A binding protein specific for neuronal
ganglioside GTIb was detected on rat oligodendroglial membrane and it was sug-
gested that GTIb play a role in mediating the interactions between axons and oligo-
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dendroglia needful for myelination and maintenance the integrity of myelin sheath
[11]. We recently first reported a significant increase of relative portion of GTIb in
the brain and in the serum of Lewis rats during myelination [6]. There was an appar-
ent correlation between the GTIb levels in the brain and in the serum during the dif-
ferent periods of myelination.

The disturbance of axon-oligodendroglial interrelationship occurs during de-
myelination and destruction of neuronal perikaryon, axons and oligodendrocytes.
Multiple sclerosis (MS) is a demyelinating disease of the CNS with a considerable
social impact. It is the major cause of non-traumatic disability in young adults. Tra-
ditionally, it was belived that MS was a primary demyelinating disorder and that neu-
ronal and axonal damage occurred in chronic lesions. However, recent imaging and
morphological studies indicate that neuronal loss and axonal injury are hallmarks of
early MS [2,10,13, 15]. Considerable changes of serum gangliosides in pathological
conditions [3, 16] were observed. We demonstrated a significant changes of GM1,
GDla and GM3 gangliosides in the serum of patients with early MS [16].

There is no data concerning serum GTIlb variations in MS patients. In this
study, the relative distribution of GTIb was determined in the serum of patients with
relapsing-remitting multiple sclerosis (RRMS) during their first MS attack and in re-
mission with a long duration.

Materials and Methods

Sera were obtained from 52 patients hospitalized at the Specialized Hospital for Ac-
tive Treatment in Neurology and Psychiatry St. Naum, Sofia, with clinically definite
MS according to Poser’s criteria [9] and from 30 healthy subjects. Seven patients
were evaluated during their first attack of the disease of what later was definitely di-
agnosed as RRMS, forty five patients were in remission with a long duration.

Isolation of serum gangliosides was performed by the method of L1lin ovetal.
[5]. It includes the following stages: a) dehydration of the sample by azeotropic dis-
tillation of the mixture of serum water/n-propanol =1:10 (v/v); b) total lipid triple
extraction with cyclohexane (1), chloroform : methanol =1:1 (v/iv) (1), and chloro-
form: methanol = 1:2 (v/v) (111); c) non-polar lipids removal by preparative TLC with
a mobile phase: chloroform : methanol: 0,3 % CaC12= 30:18:4 (v/v/V); d) elimination
of the blood sugar by Sep Pak technique accordingto WilliamsandMcC luer
[14]; ) HPTLC of the ganglioside fractions with a mobile phase: chloroform: metha-
nol : 0,1 M sodium lactate = 55:40: 10 (v/v/v).

The spots were visualized by spraying with orcinol reagent followed by local
heating at 110°C and the gangliosides were quantified densitometrically. Bovine brain
gangliosides (Calbiochem) were used as a test mixture for identification. The
Student’s test was used to determine statistical differences between the groups using
P<0.05 as the level of confidence.

Results

The relative percentage of the five major serum gangliosides (GM3, GM1, GDla,
GDIb and GTIb) during different stages of MS and in healthy subjects was recalcu-
lated on the basis of the densitograms (Fig. 1). The relative proportion of GTIb de-
creases from 6.19 % in the healthy subjects to 5.10 % during the first attack of MS. In
remission with a long duration ganglioside GTIb content increases twice in compari-
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Fig. 1, Densitogram of serum gangliosides of a RRMS patient with a first attack
of the disease

GT1lb

Fig. 2. Diagram of serum ganglioside GTIb of RRMS patients with a first attack of
the disease (1), RRMS patients in remission with a long duration (2) and in healthy
subjects (3)
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T able 1. Relative Percentage of Major Serum Gangliosides
in Patients during Different Stages of Relapsing-
Remitting MS and in Healthy Subjects

1 group 11 group 111 group
(«=7) (/1=45) («=30)
Gangliosides M + SEM M = SEM M+ SEM
GTIb 510+ 1.84 11.33 £2.04 6.19 + 1.08
M —mean value; SEM —standard error of mean; I group — RRMS patients with first attack
of the disease; Il group — RRMS patients in remission with a long duration; 11l group —

healthy subjects;

son to its content in healthy subjects (Fig. 2). The relative portion of GTIb content
during different stages of MS and in healthy subjects was statistically significant
(P<0.05) (Table 1).

Discussion

In this study the content of ganglioside GTIb was analyzed in the serum of patients
with RRMS during different stages of the disease. The results demonstrated in com-
parison to healthy individuals a statistically significant decrease of serum GTlb dur-
ing the first attack of RRMS and a twice increase in remission with a long duration.

We could suggest that the decrease of serum GTIb in patients with early MS is
connected with the disturbance of axon-oligodendroglia relationships due to axonal
damage and demyelination, well demonstrated by the imaging and morphological stud-
ies of recent years [1, 2, 4, 7, 12]. In remission with a long duration remyelination may
occur in MS [8]. The interactions between axon and oligodendrocytes had to be re-
stored. Since ganglioside GT1b plays a role in mediating these interactions the twice
increase of GTIb in the serum of RRMS patients does not seem to be surprising. This
finding corresponds well with our previous studies concerning GTIb changes in the
brain of Lewis rats with chronic relapsing experimental allergic encephalomyelitis
(CREAE) during the early stages of the disease [17]. A significant decrease of rela-
tive portion of GTIb was revealed in the brain during the first clinical episode of
CREAE, an animal model of RRMS.

In conclusion, the results of this study provide for the first time evidence that
serum ganglioside GTIb undergoes statistically significant changes in RRMS pa-
tients during their first MS attack and in remission with a long duration. This finding
further support the concept concerning the role of GTIb in mediating the interac-
tions between axon and oligodendrocytes, needful for the formation of the myelin
sheath and the maintenance of its integrity. Therefore, serum GTIlb ganglioside
could be monitored as markers of demyelination and remyelination in the CNS of
patients with multiple sclerosis.

Acknowledgments: We thank Ginka Zaharieva for exellent technical assistance.

32



References

1l Casanova, B, M. C. Martinezbisbal, CValero, B.Celd a L. Martibonmati, A
Pascual, L. Landente, ECoret. Evidence of Walerian degeneration in normal appear-
ing white matter in the early stages of relapsing-remitting multiple sclerosis. —J. Neurol., 250,
2003, 22-28.

2. DeStefano, N, M. Bartolozzi, L Guidi, M. Stromillo, A Federico. Magnetic

resonance spectroscopy as a measure of brain damage in multiple sclerosis. —J. Neurol. Sci.,
233, 2005, No 1-2,203-208.

3. Dyatlovitskaya, E. Blood serum gangliosides and antibodies to gangliosides. — Biokhimiya,

57, 1992, 1004-1010.

4. Gadea, M., M.C. Martinezbisbal, L Martibonmati, R Espert, B.Casanova, E

Coret, B. Ce1lda. Spectroscopic axonal damage of the right locus coeruleus relates to selec-
tive attention impairment in early stage relapsing-remitting multiple sclerosis. — Brain, 127,
2004, Nol, 89-98.

5.11linov,P,D.Deleva SDimov,E. Zaprianova. A variant for isolation of serum ganglio-

sides. - J. Liquid Chrom. Rel. Technol., 20, 1997, No8, 1149-1157.

6.Kolyovska, V, E Zaprianova, D. Deleva, A Filchev, E . Sultanov. GTIlb ganglio-

side changes in Lewis rat serum during myelination. —Acta morphol. et anthropol., 12, 2007, 3-9.

7. Kornek,B, H.Lassman. Neuropathology of multiple sclerosis—new concepts. —Brain Res.

Bull.,, 61, 2003, Nol, 321-326.

8.L assm an, FT. Comparative Neuropathology of Chronic Experimental Allergic Encephalomyelitis

and Multiple Sclerosis. —Berlin, Heidelberg, New York, Tokyo, Springer-Verlag, 1983, 135.

9. Poser, C,D. Paty, L Scheiber g WMc Donald, EPavis, G. Ebers, WSibly, D.

1

1

1

1

Silberberg, WTouertellotte. New diagnostic criteria for multiple sclerosis: guidelines
for research protocols. —Ann. Neurol., 13, 1983, 227-231.

0. Sultanov, B. Neuronal and axonal damage in early multiple sclerosis. — Acta morphol. et
anthropol., 9, 2004, 208-210.

1L.Tiemeyer,M,Swank-HillR Schnaar, R. A membrane receptor for gangliosides is asso-
ciated with central nervous system myelin. —J. Biol. Chem., 265, 1990, 11990-11999.

2Trapp,B,JPeterson,J Mcdonough. Mechanisms of axonal loss and neuronal dysfunc-
tion in MS. — Multiple Sclerosis, 10, 2004, 89-98.

3. Waxm an, S.G. Multiple sclerosis as neuronal disease. —Arch. Neurol., 57, 2000, 22-24.

4 Williams, A, R.Mc Cluer. The use of Sep-Pak C18 cartidges during the isolation of ganglio-

1

1

1

3

sides. —J. Neurochem., 35, 1980, 266-270.

5.Yong, V. Prospects for neuroprotection in multiple sclerosis. — Frontiers in Bioscience, 9, 2004,
864-872.

6. Zaprianova, E, D. Deleva, Pllinov, E Sultanov, L. Christov a B. Sultanov.
Serum ganglioside patterns in multiple sclerosis. —Neurochem.Research, 26, 2001, No2, 95-100.

7.Zaprianova E,D.Deleva A.Filchev,V.Kolyovska B.Sullanov. GTlb ganglio-
side brain changes in chronic relapsing experimental allergic encephalomyelitis induced in the
Lewis rats. —Acta morphol. et anthropol., 10, 2005, 9-12.

Acta morphologica et anthropologica, 13 33



