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Abstract
Stanely B. Prussiner got Nobel prize in 1997 for the discovery of prion particles composed of only misfolded proteins which 

are devoid of any genetic materials. These are responsible to cause several life threatening neurodegenerative and brain diseases 
like bovine spongiform encephalopathy (BSE) and Creutzfeldt Jacob disease (CJD) in animals and humans respectively. Currently, it 
has also been noticed that these prion particles are able to cause cancer. The present paper is an attempt to summarize the recent 
informations on prions developing cancer in human.
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Introduction

Prion is an abnormal protein particle of a normally harmless protein usually found in the brains of human and animals. These abnor-
mal protein particles are responsible to cause several neurodegenerative brain diseases in animals including human. They are all fatal 
diseases having no cure so far. Currently, it has also been reported that these prion and prion protein particles also cause to develop a 
variety of cancers in several parts of the human body as well. The present paper is an attempt to summarize the recent informations re-
garding the development of cancer due to abnormal protein particles. The paper also discusses the historical background, mechanism of 
cancer development and the transmission of diseases on the basis of recent researches done so far in the same field for the past 15 years. 

Discussion

Prions are composed of misfolded forms of the prion protein (PrP) and are believed to be the cause of Transmissible Spongiform 
Encephalopathies (TSEs). They were identified as the causative agents of scrapie, TSEs and chronic wasting disease from sheep, cow and 
deer respectively [1]. In human, the disease is known as Creutzfeldt Jacob disease (CJD) with its variant as (vCJD), Gerstmann-Straussler-
Shinker syndrome, fatal familial insomnia and kuru [2]. All known prion diseases affect the brain and neural tissues. In fact, the disease 
was first reported from Papua New Guinea as Kuru. The disease was transmitting as the brains were eaten by the people after death as a 
ritual. Kuru is a type of neurodegenerative disease in which brains become spongy due to the formation of holes. The disease is character-
ized by neurodegeneration, cerebral ataxia, tremors and trembling, loss of coordination, decreased muscle control, difficult walking and 
slurred speech, difficult swallowing, behavioral changes, random compulsive laughing or crying, moodiness, dementia and inability to 
grasp objects. Stanely Prussiner’s discovery led to him being awarded the Nobel prize in 1997 [1,3]. Kuru has no cure and is progressively 
fatal within one year of contraction [2,3].



58

How Prion Particles are Lethal to Us?

Citation: Mohammad Salim., et al. “How Prion Particles are Lethal to Us?". EC Emergency Medicine and Critical Care 4.8 (2020): 57-60.

The prion proteins (PrP) are found even in healthy human and animals. It becomes pathogenic causing diseases only when its protein 
misfolded. However, the exact mechanism for the conversion is incompletely understood. PrPC has been detected in the nucleus of colorec-
tal and breast cancer cells and have played a key role in T-lymphocyte proliferations [4-8]. Antony., et al. [9] described the potential roles 
for prions and protein only inheritance in cancer. PrPC plays an important role in cell adhesion, migration, proliferation, differentiation, 
ion homeostasis and signal transduction. All these functions implicated that it may be involved in tumorigenesis [8].

The human prion protein (PrPC) is known to cause neurodegenerative diseases and has now been found to be up-regulated in multiple 
cancers. This is highly expressed at the protein level in several cancers and there are several lines of evidence that support the possible 
involvement of prions in cancer such as gastric cancer [8,10-13]; colorectal cancer [6,14-16]; pancreatic cancer [17-19]; prostate cancer 
[20]; glioblastoma [21]; breast cancer [22-24]; osteosarcoma [25] and melanoma [26]. In these cancers, PrPC has been postulated to regu-
late apoptosis through various pathways. Inhibition of apoptosis is one of the hallmarks of cancer [9,12,27-29]. The most important fact 
is that the expression of PrPC is not essential for life and it does not participate in some biological functions. But, this is not to be forgotten 
that PrP is upregulated in cancer cell lines and tumor tissues [8,30]. 

Conclusion

This review explores the possible role of prions developing cancer in human. It has been found that all known prion diseases are 
infectious and fatal regardless of their origin. The prion and prion proteins have always been found to be associated in the development 
of a variety of cancers in human. Some of them are as acute myeloid leukemias, myelodysplastic syndromes, gastric adenocarcinomas, 
anaplastic meningioma and astrocytomas [31]. Further, the buildup of mutant p53 aggregates already known for its involvement in cancer 
development in human like neuroblastoma, retinoblastoma, breast and colon cancers has also recently been shown to display prion like 
tendencies [9]. Lastly, a plethora of good informations have been gathered regarding the development of cancer due to prions, but unfor-
tunately these results are conflicting in nature. And, it appears that these reported results are worth of serious re-evaluation. 
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