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Abstract

Prion theory point to a mechanism of toxicity related to the conversion of Coated (PrPc) nanoparticles (NPs) to uncoated (PrPsc) NPs under
electromagnetic field could help scientific community to better understand prion diseases. However, research using nanosciences associated to
electromagnetic field exposure of coated (PrPc) NPs and its conversion to uncoated NPs (PrPsc) triggering membrane receptors of the nervous
system is poorly understood. Protein (PrPc) activated or influenced by uncoated NPs (PrPsc) under electromagnetic field could enhance protein
3D conversion; leading to prion diseases. The present prion theory gives the scientific community a novel approach. Interestingly, magnetic
field-enhanced nano-protein to do a pathological folding, can generate large numbers of uncoated protein (PrPsc) and has scientific relevant

applications for adoptive neurology.

Introduction

Until now in the field of neurobiology and medicine,
prion diseases can be considered as a mystery to their unusal
mechanism of pathogenicity. Take anything you learned in
the field of neurobiology, especially about genetics of nervous
system diseases and throw it out the door because prion
diseases are exceptional and probably the only pathology
without genetic support and clear mechanism. Incredibly, when
we begin to understand the prion diseases in order to explain
Mad Cow disease and other related diseases, conversion from 3D
protein PrPc to PrPc remained unclear until now [1]. In the field
of zoonosis or other diseases, the screening of pathogens give us
quick results, they are not a bacteria, not a fungi, nota virus, buta
protein called prion. The theory that a protein can propagate and
induce disease has become a lightning-rod for controversy and
has made the prion hypothesis one of the most hotly contested
issues in molecular neurobiology for all these considerations we
propose a new theory based on nanosciences and the bioeffects
of electromagnetic field that could explain in part the folding or
misfolding of many proteins. The prion theory of disease was
developed in order to explain the old nomenclature of prion
diseases (Transmissible Spongiform Encephalopathies (TSEs)),
a group of fatal diseases that overwhelm neural cells and riddle
the brain with sponge-like holes. TSEs have been found in

various species, including sheep, cows, elk and human beings.
The disease, appropriately named scrapies, was devastating,
often requiring the sacrifice of entire herds. Human variants of
TSEs are extremely rare, limited mainly to a neurodegenerative
disease called Kuru found in cannibalistic Pacific Islanders,
and Creutzfeldt-Jakob Disease (C]D), a disorder diagnosed in
one person per million. Both these diseases share common
symptoms, including gait disorders, jerky movements, and
dementia that lead to death months after the first appearance
of symptoms [2-4]. When Prusiner obtained a pure sample of
infectious material, he began working to identify the disease
causing agent. Prusiner added enzymes that destroyed DNA
and RNA, he found no change in infectivity. Adding protein-
neutralizing enzymes to this cocktail, however, caused a sharp
drop in infectivity. This observation set the stage for a theory
of disease transmission that Prusiner admitted was “heretical”
when he suggested it. In a 1982 Science paper, Prusiner [2]
introduced the world to the idea of a proteinaceous infectious
particle-or “prion” as he dubbed it. The complete nature of the
theory remains unknown and some of the fundamental issues
are unresolved [2].

Researchers believe that at the heart of TSEs is the conversion
of a particular protein (known as the Prion-related Protein, or
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PrP) from a normal (PrPc) to an abnormal, “scrapie-cell” (PrPsc),
shape. Both forms of the protein consist of the same building
blocks but different final products - just like the Transformers
toys that could assume two shapes, one benign and the other
aggressive. In the prion theory of disease, a PrPsc recruits and
re-shapes a PrPc to match its own form. As more cells die of
infection, they leave behind the spongy, holey brain that is a
hallmark of TSEs. The present mini-review discusses a new
theory based on the concept of induction of prion diseases by a
simple conversion from coated nanoparticles which is a normal
form of protein (PrPc) to an abnormal form which is the uncoated
nanoparticles (PrPsc). It is important to mention that the PrPc
or PrPsc sizes can be considered as nanoparticles in reference
to nanosciences definitions. In nanosciences the uncoated
nanoparticles agglomerate with chemical and physical laws as
show previously in different studies [5,6]. Moreover, toxic effects
of uncoated (PrPsc) nanoparticles in different nervous system
animal species were well discussed by different researchers
related to the increase of relativities of the particles with different
compounds of the nervous system. Human and animal brains
were exposed to different concentrations of uncoated (PrPsc)
nanoparticles and contain naturally in its structure coated
(PrPc) nanoparticles probably inducing and inversion of PrP
ratio= PrPsc/PrPc. In physiological environment the PrP ratio is
equal to zero. Following the generation of the uncoated NPs the
ratio increase and reach high values. In exposures to coated-NPs,
particles induced lower cytotoxicity than uncoated particles.
Analysis showed that uncoated NPs were more cytotoxic to
the nervous system. Changes in sub-cellular architecture were
observed with uncoated (PrPsc). Moreover, while uncoated-
NPs resulted in decreased quality and functionality of nervous
system. In nowadays, the complete nature of the prion
theory remains unknown as far as we know and some of the
fundamental issues are unresolved. The real question is by any
mechanism we have the conversion of PrPc to PrPsc probably
by different agents like electromagnetic field, pesticides, heavy
metals, and other xenobiotics. Both forms of the protein coated
nanoparticles (PrPc) to uncoated nanoparticles (PrPsc) consist
of the same building blocks but different final products - just like
the Transformers toys that could assume two shapes, one benign
and the other aggressive.

Nanoparticle Theory of Prpc

Coated and uncoated nanoparticles, like other nano-sized
particles, exhibit special properties relative to their bulk
counterparts partly due to their very small size and greater
surface area. As a consequence of production of different types of
nps as a ratio=nps (prpsc)/nps (prpc) which the pathogen form
can be considered as uncoated nps (prpsc). new applications
under development, rigorous knowledge are needed about the
potential impacts of these pathogen nps (prpsc) on human and/
or animals. Over the past decade, research on biological effects
of various np types (prpsc) & nps (prpc) has been performed
on various cell lines, and animal models. in vitro toxicity

studies have indicated effects of np types (prpsc) & nps (prpc)
on neuron cells. in vivo, exposures of nps (prpsc) have shown
toxic effects in various mammalian models. Moreover, studies
in rats and mice have demonstrated toxicity of nps in a variety
of target of the human and animal brains. from these in vitro
and in vivo studies, the proposed mechanisms of coated and
uncoated nps-induced toxicity are the increase of reactivity
of the uncoated nps with the nervous system related to their
high specific surface. even though, there is growing evidence
that uncoated nps (prpsc) are toxic in various test models, the
exact mechanisms of uncoated nps toxicity remain unclear.
Toxicological studies of nps (prpsc) have demonstrated that
physicochemical properties of nps including size, shape, surface
coating, surface charge, solubility, and chemical composition
could dramatically affect nps behaviour in biological systems
and thus influence the toxicity of nps in the nervous system
of different animal models. A number of studies reported that
uncoated nps (prpsc) toxicity was dependent on their size and
surface. Similarly to other nps, the size of uncoated nps probably
islinked to cellular uptake processes in the brain. The surface has
been shown to affect the affinity of nps for the neuron cell surface
and the dissolution or the release of compounds from uncoated
nps, which could explain the toxicity mechanism of uncoated
nps (prpsc) compared to coated nps (prpc). the investigation
of the physicochemical characteristics and their impact on the
biological effects of uncoated nps is important for the better
understanding of neurotoxic mechanism. the study provides
scientific insight relating physical/chemical characteristics of
uncoated nps to cell damage and possible toxicity mechanisms
of these nps in the central nervous system [5-7].

Electromagnetic Field Theory of PrPc

Many animals can sense the geomagnetic field, which
appears to aid in behaviours such as migration. The influence
of man-made electromagnetic fields (EMF) on biology, however,
is potentially more sinister, with adverse health effects being
claimed from exposure to fields from earth magnetic field,
mobile phones or high voltage power lines. Do these phenomena
have a common, biophysical origin, and is it even plausible
that such weak fields can profoundly cause bioeffects of EMF
especially on free radicals and oxidative stress associated to a
positive modulation or negative modulation of protein folding
or misfolding [8].

Radical pair intermediates are widespread in protein
reaction mechanisms, and the radical pair mechanism has risen
to prominence as perhaps the most plausible means by which
even very weak fields might impact biology [5,9] especially
coated nps (prpc) to convert them to uncoated nps (prpsc)
without any genetic mechanism. In this new views mini-review,
we will discuss the literature that has investigated the topic
of magnetic field effects in proteins and the implication of the
size/shape of the nps on the pathogencity of prion diseases in
the nervous system. The lack of complete mechanism related
to prion diseases encourages us to propose a new view and
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theory related to these exceptional diseases. Electromagnetic
field and spin effects have proven to be useful mechanistic tools
for radical mechanism and protein folding-misfolding model
in neurobiology. Magnetic fields can influence the course of
chemical reactions on coated nps to transform them on uncoated
nps via different mechanism using nanosciences laws. Despite
growing anxiety about the possibly damaging effects of non-
ionizing electromagnetic radiation on living tissue especially
nervous system very little attention has been devoted to the
investigation of magnetic field effects on biological systems
especially protein like prpc. The proposed research will
investigate uncoated nps reactions in neuron cells under the
influence of magnetic fields with a particular focus on the effects
of magnetic fields on the conversion from coated to uncoated
nps and the behaviour of uncoated nps near neurons or glial
cells [10]. Additionally, prompted by theoretical predictions,
the protein folding-misfolding depend on magnetic field effects
directly or indirectly via free radicals to generate prion diseases
[11].

Conclusion

The prion theory based on nanosciences and electromagnetic
bioeffects on protein folding give the scientific community an
innovative research approach that enhanced nano-protein to do
a pathological folding or misfolding implicated in the generation
of large numbers of uncoated protein (PrPsc) leading to prion
diseases.
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