Short Communication

Inhibition of amyloid-ß aggregation and apoptosis by Ginkgo biloba extract EGb 761( 

To date, the neuroprotective action of EGb 761(, which could play an important role in the prevention of Alzheimer’s disease and the inhibition of the disease’s progression, has generally been inferred from its anti-oxidative or radical capturing properties. This is also the case for the inhibition of membrane lipid peroxidation1 and the maintenance of sodium-potassium-ATPase activity2 under conditions of energy deficiency, for the protection of mitochondria against ageing processes3 and for the inhibition of ß-amyloid neurotoxicity4.

A further mechanism of action and a potentially preventive one, which also acts in the early stages of M. Alzheimer pathogenesis, has now been discovered by an American research team. As reported by Luo et al5 at the 8th International Conference on Alzheimer’s Disease in Stockholm, EGb 761( inhibits the aggregation of amyloid-ß protein (Aß) in vitro. Aß aggregation is an important step in the formation of the insoluble amyloid deposits in the brain, of which the disease-typical plaques are the most conspicuous morphological form. To a lesser extent, this effect was also found with bilobalide and the ginkgolides. The inhibition of Aß aggregation could be demonstrated not only in a cell-free medium but also in a culture of neuroblastoma cells carrying a double mutation in the genes APP695 and PS1 (APPswe/PS1)9) and consequently producing the amyloid precursor protein (APP), the precursor of Aß. In the Western Blot test, the inhibitory effect was demonstrated by the general absence of the Aß polymer bands.

Using the trypan blue method, the proportion of apoptotic cells in the same double-mutation neuroblastoma line was shown to be significantly reduced by EGb 761(. This was associated with a decrease in butyric acid-induced caspase-3 activity, shown by a weaker band for split caspase-3 in the Western Blot.

The significance of Aß aggregation inhibition lies in the fact that soluble Aß can be metabolised and removed from the neuronal tissue, whereas aggregated ß-amyloid is deposited in the intercellular spaces resulting in typical plaque development. In contrast to ß- or (-secretase inhibitors, EGb 761( does not interfere with the physiological mechanisms of neuronal protein metabolism. As different bivalent metal cations play a role in the aggregation of Aß and its neurotoxicity through the formation of hydrogen peroxide (H2O2), aggregation inhibition has also been attempted using chelating agents. However, metal cations play an important role as mediators and as components of biologically active macromolecules, so that long-term treatment with chelating agents – which would be absolutely unavoidable in preventive therapy – does not appear to be completely safe. In contrast, EGb 761( inhibits Aß aggregation and the formation of H2O24, while at the same time it is known to have excellent long-term tolerability.

The hypothesis that neurotoxic Aß is rendered harmless through aggregation is not supported by the present findings, at least not in association with aggregation inhibition by means of EGb 761(. Precisely under these conditions, where aggregation of Aß in the cell culture is inhibited by EGb 761(, the apoptosis rate is reduced. The aggregation inhibition through EGb 761( is therefore associated with cell protection.

