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Gangliogliomas (GGLs) are benign and rare, well-differentiated tumors of the central nervous

system, located dominantly in the temporal lobe and associated with drug-refractory temporal-

lobe epilepsy. Anaplastic gangliogliomas (AGGLs) are rare, neuronal-glial types of tumors

classified as WHO grade III, highly epileptogenic and strongly associated with short overall

survival rate. Although AGGLs occasionally occur de novo, benign gangliogliomas can develop a

malignant transformation into AGGLs1.

INTRODUCTION

Gangliosides are sialylated glycosphingolipids highly abundant in neural cells where they act as

functional and structural components of a cell membrane2. Changes in their composition are

recognized as a hallmark of malignant transformation and they strongly correlate with tumor

growth and invasiveness. Figure 1. GD3 ganglioside structure and shematical structure of other

ganglioside species

SAMPLES AND METHODS

A 46-year-old female patient presented herself with an epileptic seizure.
Magnetic resonance imaging (MRI) of the brain revealed a lesion located in the left
hippocampal area (Figure 2). The total gross removal of the lesion was achieved
through surgical resection.
Seven months after the surgery patient suffered from two epileptic seizures, and control
MRI disclosed a recurrence of tumor localized in the left temporal lobe. Total resection of
tumorous tissue was achieved with a second surgery.

a) b)

Figure 2. Brain MRI: a) GGL shown in axial plane, b) GGL shown in coronal plane. 

Histolopathological diagnosis was performed for both tumor tissue specimens accordingto

standard Hematoxylin and Eosin staining method (Figure 3 and Figure 4)

Crude ganglioside mixtures were extraxted from AGGL, peritumoral (PT) and normal brain

(NB) tissue and purified according to the method of Svennerholm and Fredman3.

Complex ganglioside mixtures were extracted and purified from tissue samples in parallel.

Total ganglioside content was spectrophotometrically determined and relative proportions

of AGGL, PT and NB ganglioside fractions were characterized by a high performance thin-

layer chromatography (HPTLC) (Figure 5).

RESULTS

GGL AGGL
Figure 3. Histology of GGL, 600x

magnification, H&E staining.

Atypical glial cells with glial fibrillary

acidic protein (GFAP) and vimentin

positive cytoplasm, and atypical ganglial

cells showing CD34, synaptophysin and

chromogranin immunoreactivity,

classified as ganglioglioma grade I.

The proliferative index Ki-67was 3%.

Figure 4. Hystology of AGGL, 600x

magnification, H&E staining.

Dysplastic, binuclear ganglion cells and

relatively cellular, mitotically active and

pleomorphic astroglial cells with GFAP,

synaptophysin and vimentin positive

cytoplasm, and chromogranin A,

neurofilament and isocitrate

dehydrogenase-1 negative.

Proliferative index Ki-67 was up to 25%.

Table 1. Quantitative analysis: Total ganglioside 
content (%) and relative proportions of HTPLC 
separated GG fractions

Ganglioside 

fractions (%) 

migrating as:

AGGL PT NB

GM3a 6.2 1.3 3.1

GM2 n.d. 4.7 2.2

X2 1.5 n.d. n.d.

GM1 1.4 23.4 15.7

GD3a 52.4 4.0 9.7

GD1a n.d. 22.3 17.3

X1 6.1 n.d. n.d.

GD2a 12.1 2.1 6.4

GD1b 4.0 19.4 20.0

O-Ac-GT1b n.d. 1.5 2.8

GT1b 11.3 19.2 20.7

GQ1b 4.7 2.1 1.8

GP1 0.4 n.d. n.d.

Total GG-SA 
(μg/g w.w.)

96.4 447.0 545.2
Figure 5. Qualitative analysis: HTPLC separated 
ganglioside fractions from AGGL, PT and NB tissue

 Histological findings were consistent with the diagnosis of GGL

and AGGL (Figure 3 and Figure 4)

 Total GG content in AGGL was six times lower than in NB tissue

and approximately five times lower than in PT tissue

 The most abundant fraction in AGGL corresponded to GD3 (52%

of total ganglioside content) (Table 1 and Figure 5)

 More “simple” GG fractions such as GM3 and GD2 were also

detected in higher relative portions in AGGL than in PT and NB

tissue (Figure 5)

 The ganglioside composition in AGGL was highly altered as

compared to PT and NB tissue4

CONCLUSION
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a both upper and lower bands; X2-possibly 3’-isoLM1; X2-possibly 
GD1a


