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A b s t r a c t  Propionibacterium acnes was found in the cor- 
tex of three patients with Alzheimer 's  disease and in one 
frontal cortex of an elderly patient with cardiovascular 
risk factors and hypoxia due to a large glioblastoma of the 
right frontal lobe with severely increased intracranial 
pressure. Propionibacterium aches is an atypical anaero- 
bic bacterium which is sensitive to cephalosporins, but in- 
sensitive to metronidazole. It is concluded that a capillary 
microangiopathy (in consequence of old age and cardio- 
vascular risk factors such as high blood pressure) leads to 
cortical hypoxia and reduced resistance of the cortical im- 
mune system. Prevention by dietary regimes counteract- 
ing microangiopathy and treatment with cephalosporins 
are recommended. 
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Propionibacterium acnes was identified in anaerobic cul- 
tures both by microbiological methods as well as gas 
chromatography; no actinomyces were found. In the fourth 
patient there was no growth of any microorganisms, probably 
because this patient received an injection of cephalosporin 
by mistake from a well-meaning anesthesiologist - a rou- 
tine before cerebral operations which was intentionally 
omitted in the other Alzheimer 's  and control cases. In four 
controls (cortical tissue from patients with a cerebral tu- 
mor) all cultures resulted in no growth of any microor- 
ganisms. In the fifth control, however, Propionibacterium 
aches was found. This patient, a 69-year-old man, had a 
severely increased intracranial pressure (with ataxia and 
disorientation) due to a large glioblastoma of the right 
frontal lobe with numerous hemorrhages into the mass. 
Furthermore, this patient had type II diabetes and hyper- 
cholesterolemia. These circumstances presumably caused 
hypoxia of  the right frontal cortex. 

Introduction 

There are signs of inflammation in the cortex of patients 
with Alzheimer 's  disease [4, 16], and microorganisms 
have been found post mortem in the brains [10]. Their na- 
ture could not be positively identified post mortem; actin- 
omyces were suspected. We therefore carried out cortical 
biopsy in four patients with typical Alzheimer 's  disease 
(with informed consent of  the patients and their relatives) 
and in five controls (patients with a cerebral tumor). 

Results 

There was no growth of microorganisms in aerobic cul- 
tures. In three cases of Alzheimer 's  disease, however, 
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Discussion 

In some families Alzheimer 's  disease is hereditary, and 
several genes have been identified, but most cases are 
sporadic, associated with old age [9] and cerebral atrophy. 
The most common cause of cerebral atrophy of old age is 
microangiopathy. Microangiopathy may occur in all tis~ 
sues. Because some neurologists believe that there is cere- 
bral microangiopathy only in subcortical structures, we 
designed a quantitative method to measure signs of  mi- 
croangiopathy from the primary electronic data of  com- 
puterized tomography. It was found that patients with 
stroke in consequence of macroangiopathy or embolism 
also have significantly more CT signs of cerebral mi- 
croangiopathy at both subcortical and cortical levels than 
control persons of similar age [13], suggesting common 
risk factors for cerebral micro- and macroangiopathy as 
known from peripheral circulation. With magnetic reso- 
nance imaging Alzheimer patients have more signs of mi- 
croangiopathy than control cases of similar age [7, 19]. 
There are similar data from verified cases of Alzheimer 's  



dementia [1, 15]. There is capillary microangiopathy es- 
pecially in the cortex of  patients with Alzhe imer ' s  disease 
[20]. The causes of  this microangiopathy are probably 
similar as in other cases o f  microangiopathy [12]: Vascu- 
lar risk factors such as old age, high blood pressure and 
type-II  diabetes (including prediabetes/hyperinsulinemia) 
[2, 5, 6, 17, 18]. The fact that apolipoprotein E4 [3] and 
lack of  estrogen in postmenopausal  women  are risk fac- 
tors for Alzhe imer ' s  disease agree with this interpretation. 
Apo E4 is also a risk factor for stroke, multiinfarct de- 
mentia, and cardiovascular  disease. 

Propionibacterium acnes is an atypical anaerobic bac- 
terium; it is sensitive to penicilline and cephalosporin, but 
insensitive to metronidazole.  Propionibacteriurn acnes 
tends to cause chronic infections, such as endophthalmi- 
tis, cerebral shunt infections or osteomyelitis,  but it may  
also exist without  causing signs of  inflammation in the 
comedones  o f  acne. A hypoxic  state of  the cortex in Alz- 
heimer ' s  disease is well compatible with the finding of  
anaerobic microorganisms.  Propionibacterium acnes has 
a microscopic  appearance similar to streptomyces which 
were suspected f rom post mor tem findings [10], and both 
microorganisms have a similar skin with wax. 

Living bacteria in the cortex of  patients with Alzhei- 
mer ' s  dementia are surprising in view of  present ideas 
about the cause o f  this disease; most  scientists may  be in- 
clined to discard this finding as an artifact due to contam- 
ination (there was recently a similar story with helicobac- 
ter pylori). However,  f rom post mor tem data there is little 
doubt  that bacteria-like microorganisms do indeed live in 
the brains of  these patients [10]. 

W h y  does mainly the association cortex of  the frontal 
and temporal  lobes suffer f rom Alzheimer ' s  disease, al- 
though microangiopathy presumably damages the entire 
neocortex? This may  be explained by the hypothesis that 
the phylogenetical ly youngest  cortex suffers most  because 
its capillary supply is less robust than that of  the older 
parts of  the neocortex [14]. The formation of  amyloid beta 
protein is not specific for Alzheimer ' s  disease; increased 
amounts of  it have also been found in angiopathic de- 
mentia, Creutzfeldt-Jakob-disease, Gerstmann-Str~iussler- 
Scheinker syndrome, Parkinson 's  disease, and aging with- 
out dementia. The microorganisms in the cortex o f  pa- 
tients with Alzhe imer ' s  disease should also be further in- 
vestigated by post mor tem methods. In the meantime, 
however,  therapeutic trials are justified using cephalo- 
sporins and for prevention dietary regimes conteracting 
microangiopathy.  A hint is that in Japan, where cardiovas- 
cular disease is rare (due to dietary factors as generally 
believed) Alzhe imer ' s  disease is also less frequent than in 
Western countries [8, 11 ]. 

Acknowledgements The help of Prof. Hans-Peter Richter (Neu- 
rosurgical Clinic, Ulm-Gtinzburg, Germany) as well as Prof. Rein- 
hard Marre and Dr. Dorothea Krieger (Institute for Microbiology, 
Ulm University, Germany) is gratefully acknowledged by the au- 
thor. 

109 

References 

1. Bran A, Englund E (1986) A white-matter disorder in demen- 
tia of the Alzheimer type: a pathoanatomical study. Ann Neu- 
rol 19 : 253-262 

2. Bucht G, Adolfson R, Lithner F, Winblad B (1983) Changes in 
blood glucose and insulin secretion in patients with senile de- 
mentia of Alzheimer type. Acta Med Scand 213 : 387-392 

3. Corder EH, Saunders AM, Strittmatter WJ, Schmechel DE, 
Gaskell PC, Small GW, Roses AD, Haines JL, Pericak-Vance 
MA (1995) Gene dose of apolipoprotein E Type 4 allele and 
the risk of Alzheimer's disease in late-onset families. Science 
261:921-923 

4.Eikelenboom P, Stam FC (1982) Immunoglobulins and com- 
plement factors in senile plaques: an immunohistoperoxidase 
study. Acta Neuropathol 57 : 239-242 

5. F6rstl H, Burns A, Luthert P, Cairns N (1991) Demenz und in- 
temistische Erkrankungen: die Hgufigkeit innerer Krankheiten 
bei Alzheimer-Demenz, vaskul~irer Demenz und anderen de- 
mentiellen Erkrankungen. Z Gerontol 24: 91-93 

6.Fujisawa Y, Sasaki K, Akiyama K (1991) Increased insulin 
levels after OGTT load in peripheral blood and cerebrospinal 
fluid of patients with dementia of Alzheimer type. Biol Psychi- 
atry 30 : 219-228 

7.George AE, Leon MJ de, Kalnin A e t  al (1986) Leukoen- 
cephalopathy in normal and pathologic aging. 2. MRI of brain 
lucencies. Am J Neuroradiol 7 : 567-570 

8. Hasegawa K (1990) The clinical issues of age-related demen- 
tia. Tohoku J Exp Med 161:29-38 

9. Herbert LE, Scherr PA, Beckett LA, Albert MS, Pilgrim DM, 
Chown MJ, Funkenstein HH, Evans DA (1995) Age-specific 
incidence of Alzheimer's disease in a community population. 
JAMA 273 : 1354-1359 

10.Howard J, Pilkington GJ (1992) Fibronectin staining detects 
micro-organisms in aged and Alzheimer's disease brain, Neuro 
Report 3:615-618 

11. Kawano H, Ueda K, Fujishima M (1990) Prevalence of demen- 
tia in a Japanese community (Hisayama): morphological reap- 
praisal of the type of dementia. Jpn J Med 39 : 261-265 

12.Kornhuber HH (1993) Alzheimer's disease: on causes and 
treatment. Neuro Psychiatry Brain Res 1 : 150-154 

13.Kornhuber HH, Els~isser G, G6rtler Me t  al (1994) Cerebrale 
Mikroangiopathie, eine h~iufige Ursache psychischer St6run- 
gen im h6heren Lebensalter: ihre Risikofaktoren, ihre Be- 
ziehung zur Makroangiopathie und zur Alzheimer-Demenz. In: 
Huber G, Gross G (eds): Perspektiven psychiatrischer For- 
schung und Praxis. Schattauer, Stuttgart, pp 109-134 

14. Lierse W (1963) Die Kapillardichte im Wirbeltiergehirn. Acta 
Anat 54 : 1-31 

15.Mandybur T (1975) The incidence of cerebral amyloid an- 
giopathy in Alzheimer's disease. Neurology 25:120-126 

16.McGeer PL, Akiyama H, Itagaki S, McGeer EG (1989) Acti- 
vation of the classical complement pathway in brain tissue of 
Alzheimer patients. Neurosci Lett 107 : 341-346 

17. Michel JP, Bruchez N, Constantinides J, Douras C, Grab B, 
McGee W (1991) Polymorbidit6 cardiovasculaire en function 
de 6tat psychoorganique. Encephale 17:61-67 

18. Otsuka A, Mikami H, Katahira K, Nakamoto Y, Minamitani K, 
Imaoka M, Mishide M, Ogihara T (1990) Absence of nocturnal 
fall in blood pressure in elderly persons with Alzheimer-type 
dementia. J Am Geriatr Soc 38 : 973-978 

19. Rezek DL, Morris JC, Fulling KH, Gado MH (1987) Periven- 
tricular white matter lucencies in senile dementia of the Alz- 
heimer type and in normal aging. Neurology 37:1365-1368 

20. Scheibel AB, Duong T, Jacobs R (1989) Alzheimer's disease 
as a capillary dementia. Ann Med 21 : 103-107 


