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Nanobacteria (NB) is the name proposed for a class 
of living organisms with dimensions much less than 
the generally accepted lower limit size for living 
organisms,  which is  about  200 nanometers for 
bacteria. Since their discovery by Kajander et al. in 
1997, NB have undergone changes in nomenclature 
that include nanobacteria-like particles (NLPs), 
nanobes, and calcifying nanoparticles (CNP), based 
on their properties.

Several in vitro experiments, including the failure to 
identify an NB genome by nucleic acid sequencing 
methods, have clearly ruled out their existence as 
bona fide living organisms. However, a number of 
recent studies still claim the presence of living 
NB to be associated with the pathogenesis and 
development of diverse diseases, which are related 
to ectopic calcification defined as inappropriate 
biomineralization occurring in soft tissues.

Ultrastructural and elemental analyses, combining 
immuno-electron microscopy with an original NLP 
isolate (P-17) derived from urinary stones, and an 
IgM monoclonal antibody (CL-15) raised against P-17 
revealed that, oxidized lipids with acidified functional 
groups were key elements in NLP propagation [1,2]. 
Characteristic lamellar structures composed of 
oxidized lipids having calcium-chelating activity constituted structural scaffolds for carbonate apatite 
crystals of NLPs.

This new finding clearly explains why morphologically uniform rod-shaped NLPs appear to self-
propagate like an organism and how spherical NLPs with characteristic shells develop in the culture 
system. During in vitro culture, lipid peroxidation induced by γ-irradiation of fetal bovine serum was a 
major cause of accelerated NLP propagation. During pathogenic processes, lipid peroxidation initated 
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by free radicals is responsible for the production of these oxidized lipids. We demonstrated that oxidized 
lipids could form a common platform for ectopic calcification in atherosclerosis-prone (ApoE-/-) mice as a 
well-established disease model.

These observations indicate that naturally occurring NLP composed of mineralo-oxidized lipids 
complexes are generated as byproducts of chronic inflammation, rather than etiological agents.
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