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Introduction. Naegleria fowleri is a thermophilic free-living amoeba that causes
primary amoebic meningoencephalitis (PAM), an extremely acute and fatal infection of the
central nervous system (CNS) [1]. The case-fatality rate for PAM exceeds 97%, which is
associated with the lightning-fast progression of the disease, rapid destruction of brain
tissue, and the lack of highly specific, established treatment protocols [1, 2]. Infection occurs
upon contact with warm freshwater, when trophozoites penetrate the olfactory epithelium
and migrate along the olfactory nerve directly to the brain [1]. Given global climate change
and the expansion of N. fowleri’s range [8], as well as epidemiological outbreaks in certain
regions of the world [5], studying global research trends [4] and developing new therapeutic
agents are critical tasks for modern microbiology and pharmacology.

Objective of the study: To conduct a comprehensive analysis of the pathogenic
mechanisms of Naegleria fowleri, evaluate the efficacy of existing treatment regimens,
analyze the latest patents and promising drug compounds, and identify key translational
challenges on the path from in vitro experimental research to clinical application.

Materials and Methods. The study was based on scientific publications, peer-
reviewed articles, and patent documents indexed in the international
PubMed/MEDLINE database from 2015 to 2025.

Results and Discussion. An analysis of global research trends indicates a significant
increase in scientific interest in the problem of PAM [4], reflecting the relevance of further
studying the pathogenesis of the infection, particularly the combination of mechanical
tissue damage with the action of biochemical virulence factors that contribute to the
progression of the pathological process [1, 2]. Upon penetrating the olfactory epithelium,
trophozoites release pore-forming proteins, phospholipases, and proteases, which cause
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massive necrosis of neurons and glial cells, followed by the rapid development of cerebral
edema [1, 2, 6]. Traditional combination treatment regimens based on amphotericin B,
rifampicin, fluconazole, and miltefosine demonstrate limited clinical efficacy, which is
due to the high systemic toxicity of these agents and their poor penetration across the
blood-brain barrier (BBB) [2, 6]. Given the high threat to public health and the
epidemiological risks in the context of environmental changes [5, 8], there is an urgent
need for a substantial reevaluation of existing pharmacological approaches. To overcome
these limitations, the development and patenting of new drugs against N. fowleri have
intensified in recent years [3, 7]. Among the new drugs and compounds, the most
promising are repurposed molecules (in particular, sterol-14a-demethylase (CYP51)
inhibitors, synthetic derivatives with enhanced amoebicidal activity, as well as new
patented chemical compounds that specifically inhibit the pathogen’s metabolic enzymes
[3, 7]. In addition to developing new active ingredients, key attention is being paid to drug
vectorization using nanotechnological delivery systems, particularly liposomal and
polymeric nanoparticles, which are viewed as a potential means of improving the delivery
of active ingredients to the central nervous system and reducing systemic toxicity [3]. The
main translational challenge in this area remains the weak correlation between the high in
vitro activity of new compounds and their actual in vivo efficacy, which requires the
implementation of more adequate experimental models and interdisciplinary solutions [3].

Conclusion.

1. Current treatment for primary amoebic meningoencephalitis is insufficiently
effective and is associated with high mortality rates and drug toxicity, which calls for
an immediate reevaluation of treatment approaches [1, 2, 6].

2. The patenting of new synthetic compounds and the development of nanotechnological
drug delivery systems capable of crossing the blood-brain barrier are promising avenues for
improving the treatment of primary amoebic meningoencephalitis [3, 7].

3. Bridging the translational gap between experimental research and clinical
application requires an interdisciplinary approach within the framework of the “One
Health” concept, combining epidemiological monitoring with the use of innovative
drug delivery methods [3, 5, 8].
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The effect of KMD, obtained through the bioconversion of food organic waste with
the participation of Eisenia fetida, on the functional composition of the microbial
complex of the tomato rhizosphere was investigated. To assess structural and functional
changes in the microbiome, the abundance of the main ecological-trophic groups of
microorganisms was determined: ammonifiers, nitrifiers, oligotrophs, and pedotrophs.
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