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1. Alzheimer’s disease is associated with the density of 
senile plaques, which mainly consist of aggregated 
Aβ, even though aggregated Aβ is non-toxic in vitro. 

2. The presence of the disease and its progression are 
associated with low CSF-Aβ42 levels, even though 
soluble forms of Aβ are cytotoxic in vitro. 

3. AD diagnosis is associated with a decreased 
Aβ42/Aβ40 ratio in the CSF.

4. Within subpopulations of subjects with the same 
amyloid load, AD patients have lower CSF-Aβ42 
levels than cognitively normal subjects.

5. Many individuals with a significant accumulation of 
amyloid deposits do not demonstrate cognitive 
decline, while some AD patients have low amyloid 
load.

6. The distribution of two major amyloid biomarkers 
(amyloid aggregate density and CSF-Aβ42) in the 
population has a characteristic shape.

7. AD is characterized by the accumulation of 
intracellular Aβ aggregates, in addition to the 
presence of extracellular amyloid deposits. 

8. Extracellular amyloid deposits are co-labeled 
histologically with lysosomal proteases such as 
cathepsin B.

9. Oligomeric Aβ has the highest cytotoxicity, compared 
with less toxic monomeric and non-toxic polymeric 
Aβ.

10. Some short amyloid fragments are more toxic for 
cells in culture than full-length forms of Aβ (40 or 42-
amino acid-long peptides). 

11. Beta-amyloid peptide fragments can be toxic even if 
they do not form membrane channels by themselves 
(for example, Aβ22-35).

12.  Aβ dimers found in senile plaques are extremely 
toxic.

13. Although fibrillated Aβ is non-toxic, histological 
markers of neurological damage are most 
pronounced in the vicinity of senile plaques. 

14. AD is associated with chronic endosomal/lysosomal 
dysfunction. 

15.  Aβ causes lysosomal permeabilization without 
damaging plasma membranes. 

16. AD and the cytotoxic action of beta-amyloid are 
associated with the activation of apoptosis, but 
inhibition of apoptosis does not necessarily prevent 
Aβ-induced neurodegeneration.

17. AD is associated with mitochondrial dysfunction and 
increased production of reactive oxygen species. 

18. AD is associated with increased intracellular 
accumulation of aggregated tau protein and 
increased tau protein in the CSF. 

19. Various AD biomarkers are associated with different 
phases of AD progression. 

20. Dissolving senile plaques does not prevent the 
progression of AD.

21. Dissolving senile plaques by certain anti-amyloid 
antibodies can modestly slow AD progression.
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Prediction of the Hypothesis in its current formKey phenomena can be 
explained within the framework
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The decrease in Aβ42 production prevents AD progression (including 
inhibition of β-secretase). 

BACE1 inhibitors decreased Aβ42 but failed to prevent AD progression.
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Some fragments can form channels in lysosomal 
membranes. Lysosomal permeabilization results 
in leakage of cathepsins into the cytoplasm. 

Lysosomal permeabilization by amyloid membrane channels is 
the primary molecular interaction underlying Aβ cytotoxicity. 

This explains why the density of senile plaques 
correlates with neurodegeneration and is the 
hallmark of AD.

Patients with late-onset AD have higher cellular 
uptake of Aβ42 than subjects with normal 
cognition. Therefore, they have a higher density 
of amyloid aggregates and higher neurotoxicity. 

The probability of AD diagnosis in a patient* 
depends on the accumulated amount of 
endocytosed Aβ42. The neurotoxicity of 
endocytosed Aβ42 also depends on the peptide's 
relative toxicity, which varies significantly among 
patients. The mathematical model, which 
accounts for these conditions, reproduces clinical 
data on biomarker distributions and the 
population-level probability of AD.
* Individual patients’ data is accessed through Alzheimer ’s Disease 

Neuroimaging Initiative (ADNI)

In its current form, the Hypothesis rests on the assumption 
that neurodegeneration is mediated by Aβ42 uptake. 

The assumption might be incorrect if a more toxic metabolite correlates with Aβ42. 

This assumption is based on the conclusion that the rate of 
neurodegeneration correlates with Aβ42 uptake. 

Synthesis of beta-amyloid peptides: Aβ1-42 vs  P3/Aβ17-42 
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The synergy between higher production 
and higher cytotoxicity of Aβ17-42 makes it a 
candidate to mediate neurotoxicity from 
products of APP processing. 

1. γ-secretase cleavage is the rate-limiting step 
in APP processing. 

2. Aβ17-42 concentration is proportional to Aβ1-42 
concentration.

3. Aβ17-42 concentration in the interstitial fluid is 
about 10 times higher than the Aβ1-42 
concentration. 

𝐴𝐴β1−42
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The production of channel-forming 
fragments from Aβ17-42 is more effective 
than from Aβ1-42.

Aβ1-42 has three beta-sheet-forming 
strands, while Aβ17-42 has only one. Only a 
small fraction of Aβ1-42 dimers can be 
digested into channel-forming fragments 
(highlighted). In contrast, all Aβ17-42 dimers 
and even Aβ17-42 polymers can be digested 
into channel-forming fragments.

Corollary: Inhibition (not activation!) of 
α-secretase can prevent AD progression 

Aβ17-42 Aβ1-42 

Neurodegeneration in AD is caused by beta-amyloid (Aβ).
Aβ must be endocytosed to induce cytotoxicity. 

Curr Alz Res, 2025, 179-204

Lysosomal proteolysis creates 
Aβ fragments.

Cellular uptake of Aβ is the common origin 
of both aggregation and cytotoxicity, 

Paradigm shift is required

Interstitial Aβ concentration is too 
low for spontaneous aggregation (1). 
Aβ endocytosis is the first step in 
the formation of senile plaques. 

Prolonged Aβ storage in lysosomes 
allows the formation of aggregation 
seeds. Exocytosed aggregates grow 
by absorbing soluble Aβ.
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