
The prevalence of Alzheimer’s disease (AD) is doubling every 5 years between the ages of 65 and 85 years and increasing from 2% at 65 years of age 
(early-onset ad) to 40% at 85 years of age (late-onset ad). A wide definition of dementia is an acquired deterioration of cognitive function that spoils 
the ability to propitiously perform activities of daily living. It is characterized by memory loss, and increasing age is the most important factor.  
Anatomically, AD patients suffer a decrease of the hippocampus and cortex cerebral mass (Figure 1). Sub-anatomically, AD patients present plaques 
and neurofibrillary tangles in the brain. Plaques are formed because of β-amyloid (βA) accumulation and tangles are formed because of TAU (τ) 

protein amassing. Moreover, in AD brains, acetylcholine (ACh) which acts as a neurotransmitter in some organisms, is known to decrease; 
acetylcholine esterase (AChE), the principal ACh catalyzing enzyme, is the main target to reduce ACh degradation. AChE also induces βA plaques 
formation. Therefore, although AChE presents different regions (ACh degradation or catalytic region, and plaques formation or peripheral region), 
blocking this enzyme would increase ACh concentration and reduce βA plaques formation. 
AD is thought to arise from multifactorial causes: the first one related with genes (APP, ApoE, PS1, PS2) and the second one associated with the 
possible inclusion of infectious agents, often called sporadic AD 1,2.  
The aim of this work is to review some articles published on the last two decades in order to understand how the microorganisms are thought to be 
related with the disease.  
    

In the 60s and 70s, elevated levels of HSV-1 antibodies were 
observed in patients with psychiatric disorder. 
Due to these results, some investigations were focused on 
HSV-1 finding that the virus can infect the human central 
nervous system (CNS) latently but nonspecific inflammations, 
such as herpes labials, can lead to the virus reactivation 4. 
Many studies showed the existence of HSV-1 DNA in brains of 
AD and non AD patients using PCR; the magnitude of brain 
damage caused by HSV-1 is probably determined by host 
genetic factors; for example, ApoE ε4 allele is one of the 
considered risk factors for AD patients (Figure 2). 

Findings supporting HSV-1 association with AD: 
1. The infection targets the frontal and temporal cortices 

and hippocampus, the same AD affected regions. 
2. Viral DNA was only found in affected regions 
3. HSV-1 DNA was almost only detected in elderly brains 

C. pneumoniae is known to be implicated in chronic 
obstructive pulmonary disease and in non-pulmonary 
clinical entities. Assessing the presence of the 
bacterium in postmortem brain samples, it was 
associated with late-onset AD.  
Some researchers proved that astrocytes, microglia 
and neurons, all served as host cells for the bacterium. 
Infected cells are known to be in close proximity to AD 
pathology 5.  
In this case, ApoE ε4 allele may also infer a higher risk 
for the development of the disease (Figure 2). 

Findings supporting C. pneumoniae association with 
AD: 
1. The infection targets the frontal, parietal and 

temporal cortices and hippocampus, the same AD 
affected regions. 

2. Viral DNA was found in a high proportion in the 
regions mentioned but also in cerebellum, pre-
frontal cortex, and occipital lobe. 

3. Bacterium DNA was almost only detected in 
elderly brains 

Figure 2. An interaction at heparin sulfate proteoglycan 
(HSPG) receptor on the cell surface between HSV-1 or  
C. pneumoniae and ApoE is one of the possible 
microorganisms entry via into neuronal cells; there is a 
competition for the interaction to the receptor 
resulting on the internalization of the microorganisms, 
spread and hence consequence damage. 
Some studies demonstrated that ApoE ε4 allele 
frequency was higher in AD patients. 
Modified from Lillis et al.6 

Figure 1. Comparison of a normal aged brain (left) and the brain of a 
person with Alzheimer’s disease (right). Notice the mass decreasing. 
Modified from ADEAR 3  

Chronic  H. pylori infections cause chronic 
gastritis, peptic ulcer disease, and gastric 
cancer. H. pylori was also identified as a 
risk factor for non-gastrointestinal 
diseases, such as peripheral neuropathies.  
Several studies indicated a possible link 
between AD and H. pylori infection. When 
samples came from gastric mucous 
membrane, the prevalence of H. pylori 
infection was higher in AD patients 7. 

Findings supporting H.pylori association 
with AD: 
1.  H. pylori chronic atrophic gastritis 
 could result in low vitamin B12 levels 
 while homocysteine levels increase. 
 This could trigger endothelial damage 
 and neurodegeneration. 
2.  H. pylori vacuolating cytotoxin A acts 
 onto epithelial and immune cells and 
 contributes to spongiform brain 
 changes and inflammatory reactions 
 that are evident in AD patients. 
 
 

Spirochetes human infections result 
in cortical atrophy and dementia in 
their late stages.  Some researches 
detected Spirochetes in brains of AD 
patients and in blood of some living 
patients. They were also observed in 
senile plaques, neurofibrillary tangles 
and amyloid deposits 8. 

Findings supporting Spirochetes 
association with AD: 
1. Spirochetes were found in the 

hippocampus and frontal cortex. 
2. Spirochetes co-exist in AD brain 

samples with other Spirochetes 
species but also with other 
pathogens like C. pneumoniae, 
HSV-1, H. pylori, and some other 
bacteria. 

The cyanobacterial β-N-methylamino-L-alanine 
(BMAA) neurotoxin is known to induce neurological 
disorder and it was detected in brain tissues of 
patients with AD. In this case, the bacterium itself is 
not found on the brain but its toxin 9. 

Findings supporting Cyanobacteria association 
with AD: 
1. Its neurotoxin (BMAA) was found in frontal 

and temporal cortices, the same AD 
affected regions. 

2. It was not detected in controls. 

 Alzheimer’s disease has always been presented as a neurodegenerative disease but, since many years ago, 
different research groups are trying to focus it into microorganisms’ involvement. 

 Different studies demonstrated microorganisms’ presence in the main AD brain affected regions. 
 Concurrent infection with several pathogens may frequently occur in AD. 
 These infectious agents, via hematogenous dissemination, may reach and infect various organs distant from 

the side of primary infection. 
 Not all microorganisms were found in brain tissues but their products. 
 ApoE can be considered as a risk factor for AD patients in combination with microorganisms. 
 Other studies could not find a positive relationship between microorganisms and AD; negative results 

probably occurred because of the methods used. Sensitive methods are needed, such as PCR. 

In conclusion, a common mechanism seems to exist in the relation of microorganisms and AD: via blood 
dissemination those microorganisms or their products can reach the brain and induce neurodegenetarion. 
Nevertheless, there is not enough evidence to support the argument that infection may cause AD because not all 
AD patients were found to be infected.   
Moreover, it is very important to know whether microorganisms brain presence is due to AD or microorganisms 
are the AD’s cause. Ignoring this point it is difficult to know the subject magnitude. If microorganisms are present 
in the brain due to AD, no more studies will be required.  
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