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HYPOTHESIS

Chronic polysystemic candidiasis as a possible contributor to onset
of idiopathic Parkinsons disease
Epp LM, Mravec B
Institute of Pathophysiology, Faculty of Medicine, Comenius University, and Institute of Experimental Endocrinology,
Slovak Academy of Sciences, Bratislava, Slovakia. boris.mravec@fmed.uniba.sk
Abstract
The underlying cause of Parkinsons disease is still enigma. Several mechanisms have been implicated
in the etiopathogenesis of PD including oxidative damage, environmental toxins, genetic predisposition, and accelerated aging. Recent research suggests that salsolinol, a derivate of dopamine, is an
important contributing factor. In the presence of acetaldehyde dopamine is converted into salsolinol,
a neurotoxin involved in apoptosis of dopaminergic neurons. Increased production of acetaldehyde
is associated with chronic polysystemic candidiasis (CPC). Chronically elevated levels of acetaldehyde in patients with CPC might participate in the formation of salsolinol and its metabolites in the
brain contributing to the destruction of dopaminergic cells in substantia nigra. Clinical mental symptoms of PD often correspond with the mental manifestations of CPC. This hypothesis may constitute
basis for further scientific and clinical research of PD etiopathogenesis (Fig. 1, Ref. 29).
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Despite an extensive research, the etiopathogenesis of Parkinsons disease remains elusive. Several studies indicate that
dopamine metabolites exhibit significant toxic effects. Published
data suggest that a derivate of dopamine, salsolinol (1-methyl6,7-dihydroxy-1,2,3,4-tetrahydroisoquinoline), and its metabolites have a selective toxic effect on dopaminergic neurons (1,
2). Salsolinol can be synthesized from dopamine and acetaldehyde (3).
Patients with chronic polysystemic candidiasis exhibit significantly elevated levels of acetaldehyde in the gastrointestinal
(GI) tract. This phenomenon is a direct result of the metabolic
processes of the invading organism  Candida albicans. Chronic
polysystemic candiddiasis is a condition first described as an
intestinal disbiosis caused by yeast overgrowth in the intestines
and mucous membranes (4). Predisposing factors include long
term use of broad spectrum antibiotics, corticosteroids, oral contraceptives and a diet rich in simple carbohydrates and sugars.
Once the yeast begins to proliferate excessively in the GI tract,
the normal bacterial gut flora becomes replaced by the invading
organism, a process that results in a wide array of physiological
and mental symptoms. C. albicans utilizes carbohydrates available in the GI tract to produce acetaldehyde both aerobically and
anaerobically (4). Upon entering the bloodstream, acetaldehyde

is distributed to the central nervous system, where it expresses a
high affinity to tissues (5). The concept of chronic polysystemic
candidiasis is not widely accepted in the mainstream medical
community, mostly due to the lack of large-scale clinical research.
However, clinical data collected by Truss (4) strongly supports
the hypothesis of C. albicans-mediated acetaldehyde formation.
Truss (5) also suggested that an increased plasma concentration
of acetaldehyde is responsible for metabolic disturbances, which
are clinically interpreted as the symptoms of chronic polysystemic
candidiasis. Truss (5) also postulated the involvement of acetaldehyde produced by C. albicans in the formation of salsolinol.
In light of the above data, the question arises: can the
acetyladehyde produced by C. albicans in patients with CPC result in chronically elevated levels of salsolinol in the brain,
Division of Molecular Diagnostics, Department of Pathology, Medical
College of Virginia, Virginia Commonwealth University, Richmond, VA,
USA, and Institute of Pathophysiology, Faculty of Medicine, Comenius
University, and Institute of Experimental Endocrinology, Slovak Academy of Sciences, Bratislava, Slovakia
Address for correspondence: B. Mravec, MD, Institute of Pathophysiology, Faculty of Medicine, Comenius University, Spitalska 24, SK-813 72
Bratislava 1, Slovakia.
Phone: +421.2.59357389, Fax: +421.2.59357601

228

Bratisl Lek Listy 2006; 107 (67): 227  230

thereby inducing the apoptosis of dopaminergic neurons  a prerequisite to the onset of PD symptoms?
Acetaldehyde formation by Candida albicans
It has been suggested that C. albicans produces up to 50
known toxins, among those the most significant being acetaldehyde. This compound is also produced by other bacterial and
fungal organisms colonizing the intestinal environment, blood,
liver or other tissues (6 8). C. albicans is capable of producing
aceletaldehyde in the GI tract through the fermentation of sugar.
The main aldehyde degradation mechanism in the body is
oxidation by the enzyme aldehyde dehydrogenase. This process
takes place primarily in the liver, although other tissues participate in this process to some extent as well. Because of the efficiency of acetaldehyde oxidation, the compound accumulates in
the bloodstream only when its formation is prolonged and significantly greater that the oxidation capacity, as may be the case
in CPC patients. Although oxidation accounts for the majority
of the acetaldehyde removal from the bloodstream, its high tissue affinity represents the second mechanism of dissipation. Binding of acetaldehyde to tissue effectively protects it from the oxidation pathway (5, 9). This protective binding most likely eliminates most of the active acetaldehyde, the removal of remaining
acetaldehyde is determined by the oxidizing capacity of the liver.
Once this capacity is exceeded, the acetaldehyde is distributed
in the peripheral blood throughout the tissues. It was concluded
that, when generated chronically, acetaldehyde binding to the
amine groups is cumulative as is the case with CPC patients (5).

Role of salsolinol in etiopathogenesis of Parkinsons disease
Salsolinol is an endogenously synthesized catechol isoquinoline that has been detected in rat and human brain tissue samples
(10, 11). Salsolinol can be synthesized from dopamine and acetaldehyde by an enzyme i.e. salsolinol synthase (3, 12). Salsolinol and its metabolites can be detected in many areas of the
brain including the substantia nigra (12, 13). The compound is
metabolized by N-methyltransferase to N-methyl-salsolinol and
subsequently by amine oxidase to 1,2-dimethyl-6,7-dihydroxyisoquinolinium ion (12, 14). It has been established that the elevation in brain salsolinol is a direct result of the increase in brain
acetyladehyde concentrations (15). Additionally, it is thought that
the metabolites of salsolinol are involved in the etiopathogenesis of Parkinsons disease (2).
The neurotoxic properties of salsolinol have been intensively
studied. Salsolinol has a molecular structure similar to 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPPT) and 6-hydroxydopamine (6-OHDA), which are known to induce a loss of catecholaminergic cells. Salsolinol and/or its methylated derivatives
have been suggested to act as endogenous dopaminergic neurotoxins, inducing selective neuronal cell death and eliciting symptoms almost identical to idiopathic Parkinsons disease (2, 16).
The data suggest that N-methylated derivates of salsolinol, Nmethyl (R) salsolinol and its metabolite products play a major
role in the etiopathogenesis of PD (17). It has also been demonstrated that patients with PD have an increased activity of Nmethyltransferase, which catalyzes the synthesis of N-methyl (R)
salsolinol from salsolinol in lymphocytes (2, 12, 14, 18). It has
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also been observed that levels of endogenously synthesized
salsolinol and its derivatives (e.g. norsalsolinol, N-methyl-norsalsolinol, N-methyl-salsolinol) are increased in the cerebrospinal
fluid (19) and the urine (20) of patients with idiopathic PD. Because norsalsolinol derivatives are found in low or undetected
concentrations in healthy subjects (21), its use as a biological
marker for PD has been proposed (1). However, recent data indicates that the observed increase of systemic levels of norsalsolinol
derivatives can be induced by levodopa treatment and may not
represent an accurate biological marker of PD (22).
Conclusions
The development of PD is thought to be triggered by a variety of factors including infectious and immunological abnormalities, the effects of ageing, toxins (endogenous as well as exogenous), genetic factors and numerous environmental factors (23
25). Some data suggest a correlation between gastrointestinal
infection by Helicobacter pylori and the onset of PD (26, 27).
However, the published data do not indicate any research conducted to investigate a possible association between PD and
chronic polysystemic infection by C. albicans. Here, we suggest
that increased levels of acetlaldehyde in patients with CPC may
increase the formation of salsolinol in the brain, which may, in
turn, participate in the destruction of dopaminergic cells in the
substantia niagra. A correlation between fungal infection and PD
is also supported by findings that seborrheic dermatitis is particularly common in patients with PD (28). This finding corroborates the hypothesis of the absence of an effective immunologic response to the fungal infections in CPC patients (29). We
hypothesize that an increased level of acetaldehyde in CPC patients is a factor suggesting a correlation between C. albicans
infection and PD. We speculate that the combination of an increased production of acetaldehyde possibly combined with the
presence of other exogenous neurotoxins represents the set of
factors sufficient for an onset of idiopathic PD symptoms.
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