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Abstract 

 

Bovine Spongiform Encephalopathy (BSE) is a chronic, degenerative disease that affects the central nervous system of 

cattle, the condition being known as "mad cow disease." BSE is part of the family of transmissible spongiform 

encephalopathies (TSEs). The main characteristics of TSEs refer to: a) very long incubation period, months or even 

years; b) progressive neurological disease, often fatal; (c) brain tissue from infected animals showed fibrils associated 

with scrapie; (d) pathological changes occur only in the central nervous system. Another disease in the EST category is 

scrapie, which was initially thought to be specific to sheep and does not affect humans, although it was known to be an 

infectious agent. As there was no other known spongiform encephalopathy at the time of the onset of BSE, it was 

considered to be derived from scraps, especially given that sheep meat was often served to cows to increase milk 

production. 
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INTRODUCTION 

Bovine spongiform encephalopathy (BSE) 

belongs to the group of transmissible spongiform 

encephalopathies (TSEs), also known as prion 

diseases, which are fatal protein-misfolding 

neurodegenerative diseases. Transmissible 

spongiform encephalopathies (TSEs) are a group 

of neurodegenerative diseases that can occur 

spontaneously or can be caused by infection or 

mutations within the prion protein gene PRNP 

(Kashkevich K. et al., 2007). Transmissible 

spongiform encephalopathy (TSE) agents or 

prions induce fatal neurodegenerative diseases in 

humans and in other mammals.  

They are transmissible among their species of 

origin, but they can also cross some species 

barriers and induce infection with or without 

disease in other species. Human TSEs include 

Creutzfeldt–Jakob disease (CJD), Gerstmann–

Stra¨ussler–Scheinker syndrome, Kuru, and fatal 

familial insomnia. In animals, 4 distinct TSE 

diseases are recognized: scrapie in sheep and 

goats, transmissible mink encephalopathy (TME) 

in mink, chronic wasting disease (CWD) in 

cervids, and bovine spongiform encephalopathy 

(BSE) in cattle. BSE is transmissible via BSE-

contaminated feed to felines (feline spongiform 

encephalopathy, FSE) and exotic ungulates 

(exotic ungulate encephalopathy, EUE) (Richt J.A 

et al., 2007). These chronic diseases are 

associated with the accumulation of a protease-

resistant (Eraña H. et al., 2020) disease associated 

isoform of the prion protein (PrP) in the central 

nervous system and other tissues, depending on 

the host species (Greenlee Justin J.J et al., 2012).  

The prion protein (PrP) is encoded by PRNP gene, 

in brain and other tissues. Although the exact 

function of this infectious protein is unknown, 

they are derived from natural cellular proteins 

(PrPc), which are thought to play a role in natural 

synaptic function (Collinge J. et al., 1994) or in 

the outgrowth and survival of neurites (Chen S. et 

al., 1994). The physiological PrPc will shift the 

pathological PrPsc (scrapie like prion proteins), 

which is contagious, to its normal conformation 

(Kim M.O. et al., 2018). The abnormal types of 

prion protein (PrPsc) fold into insoluble amyloid, 

are extremely resistant to protease metabolism, 

and can cause normal prion (PrPc) conformational 

shift. Therefore, if a mutation in the prion gene 

contributes to the development of PrPsc, a prion 

disorder may be hereditary and it can be 

contagious if exposure to PrPsc causes the PrPc of 

the host to undergo conformational shift 

(MacKnight C., 2001). 

Several known forms of PrP have been 

identified, but is known that prion protein (PrP) 

plays a central role in the pathogenesis of 
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