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Ganglioside GTlb was suggested to play a role in mediating the interactions between oligodendroglia 
and axons. Relations between neurons, axons, myelin and glia have been proved to be complex in 
multiple sclerosis (MS). In this study, the relative distribution of GTlb was determined in the brain of 
Lewis rats during the early stages of chronic relapsing experimental allergic encephalomyelitis 
(CREAE), an animal model of MS. A significant decrease of relative portion of GTlb in the brain was 
detected just before the onset of clinical signs and during the first clinical episode of CREAE. This 
finding provides evidence of disturbed relationship between axons and oligodendroglia in CREAE. Our 
data support the new widely accepted hypothesis that axonal damage begins very early in MS 
pathogenesis.
Key words: ganglioside GTlb, chronic relapsing experimental allergic encephalomyelitis, multiple 
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Introduction

Chronic relapsing experimental allergic encephalomyelitis (CREAE) is an animal 
model reproducing many features of human demyelinating disorder multiple scle
rosis (MS). In MS the myelin sheath has traditionally been regarded as the primary 
target and an autoimmune inflammatory component has dominated the description 
of the disease. Recent studies has brought axonal pathology into the focus regarding 
the research of MS. Current questions involve the mechanisms, extent, timing and 
clinical significance of axonal damage in MS. Axonal injury considered at one time 
to be a late phenomenon, is now recognized as an early occurrence in MS patho
genesis [2, 4, 8, 9, 13]. Investigations of functional interactions between axons and 
glia have revealed the extent and complexity of neuronal-glial communication during 
development, adult function and central nervous system disorders [3, 11, 16, 17]. 
Ganglioside GTlb was suggested to play a role in mediating the interactions between 
oligodendroglia and axons [9]. Therefore, in this study we determined the relative 
distribution of GTlb in the brain of Lewis rats during the early development of 
CREAE (preclinical stage and the first clinical episode).
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Materials and Methods

CR EAE was induced in the Lewis rats by inoculation with purified guinea-pig myelin 
and complete Freund’s adjuvant followed by treatment with low-dose cyclosporin A 
as previously described in detail [14]. Control rats were inoculated as above except 
that inoculum did not contain myelin. The animals were weighed and examined 
daily from the seventh days post-inoculum (DPI) for clinical symptoms of EAE and 
killed at various stages of CREAE as follows: I group — preclinical stage — at 10 
DPI (12 animals); II group — first clinical episode of EAE — hindlimb paralysis (12 
animals); III group — control rats (12 animals). The total lipids were extracted from 
the brain by three step extraction with chloroform/methanol/water (4:8:3 by vol.) as 
described previously [14]. Purification of gangliosides from the total lipid extract was 
performed according procedure of Ladish and Gillard [6]. The gangliosides were 
analysed by HPTLC — fractionation and quantified densitometrically at 555 nm. 
The relative distribution of four major brain gangliosides from Lewis rats with 
CREAE and from control animals at the various stage of the disease, was determ
ined. The Student’s test was used to determine statistical differences between the 
groups using P < 0.05 as the level of confidence.

Results

Clinical findings

The majority of rats inoculated with myelin and complete Freund’s adjuvant 
followed by treatment with CsA developed neurological signs commencing 11-18 
DPI. Most of the affected animals recovered fully by 18-22 DPI. The control rats 
did not develop neurological signs during a period of observation of 40 days after 
inoculation/initiation of CsA treatment.

Ganglioside profile by HPTLC

The relative percentage of the four major gangliosides (GM l,GDla,GDlb and 
GTlb) in Lewis rats during different stages of CREAE and in control rats was 
recalculated on the basis of the densitograms (Fig. 1 — A,B, C). The relative propo
rtion of GTlb decreases from 21.7% in the control group to 12.9 % just before the 
onset of clinical signs (preclinical stage) and 7.2 % during the first clinical episode 
of CREAE (Table 1). The decrease of GTlb during the preclinical stage of CREAE 
and the first clinical episode of the disease is statistically significant.

Discussion

The data in this study documented a statistically significant decrease of relative 
portion of GTlb in the brains of Lewis rats with CREAE just before the onset of the 
clinical signs (the preclinical stage) and during the first clinical episode in com
parison to control brains. As it was mentioned above CREAE, because of its 
histopathology and pronounced demyelination, is considered as an animal paradigm 
for human MS. Axonal injury and neuronal loss are nw recognized to be hallmarks 
of MS [13] and to appear during the earliest stages of the disease[2,4, 7,10]. Primary 
axonal injury in the brain and spinal cord of Lewis rats with CREAE has been
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A В

Peak height area
1 40.4 1182.9
2 36.3 1264.5
3 68.7 1845.7
4 25.5 1151.8

Peak height area
1 26.6 709.7
2 34.8 1143.9
3 68.1 2071.2
4 61.6 1598.7

Fig.l. Densitograms of brain gangliosides of Lewis rats during different stages of the disease:
A — control animals; £  — preclinical stage; C — first clinical episode of EAE

demonstrated by our electronmicroscopic studies [15]. We could suggest that the 
decrease of relative portion of GTlb revealed in the present study is connected with 
the disturbance of axonal-oligodendroglial interactions very early in the patho
genesis of CREAE. Our results corresponds well with the data concerning GTlb 
changes in two neurodegenerative disorders — Alzheimer’s disease and Creutzfeld- 
Jakob disease. K r a c u n et al. [5] found in Alzheimer’s disease GTlb to be decre
ased in regions involved in its pathogenesis. In Creutzfeld-Jakob disease the 
percentage distribution of individual gangliosides was characterized by severe 
decrease in GTlb [8] throughout the patients’ nervous tissues.
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In conclusion, the findings in this investigation reveal for the first time that 
GTlb relative portion decreases in the brain of Lewis rats with CREAE at the first 
stages of CREAE suggesting very early disturbance of axonal-oligodendroglial 
relationship. They further support the new hypothesis that axonal damage begins 
early in MS pathogenesis.

T a b l e  1
Relative Percentage of Major Brain Gangliosides in Lewis 
Rats During Different Stages of CREAE and in Control 
Rats
Ganglioside I group 

(12)
II group 

(12)
III group 

(12)

GTlb 21.7 ± 0.5 12.9 ± 0.6 7.2 ± 0.4
GDlb 23.2 ± 0.9 20.7 ± 0.7 19.4 ± 0.7
G Dla 33.9 + 1.0 37.5 ± 0.6 28.9 ± 0.5
GM1 21.2 ± 0.8 28.9 ± 0.5 44.5 ± 1.0

Numbers in parentheses represent number of different ani
mals analysed individually: I group — control animals; II 
group — preclinical stage; III group — first clinical episode 
of EAE.
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