
 

III./6.6.: Prion diseases
Prion diseases or transmissible spongiform encephalopathies are rare
diseases, their incidence is 1 in 1 million people annually. The
pathomechanism of prion diseases was elucidated by Prusiner and its
name was also given by him. Prion diseases are caused by proteinaceous
particles that do not contain nucleic acids (protein only, prion). The
normal prion protein of the human body (PrPc; c refers to the cellular
protein) has an unknown physiological function. Its altered secondary
structure is responsible for the formation of the pathological prion
protein (PrPSc); "Sc" refers to a similar disease in sheep, scrapie (see
conformational diseases). These conformational changes are
autocatalytic.

The disease is transmitted by the pathological prion protein from one
animal to another. The human iatrogenic form of the disease is iatrogenic
Creutzfeldt-Jakob's disease (CJD), which is caused by transplantation of
infected dural grafts and cornea or by the use of hypophyseal hormone
extracts. Kuru is a disease in New Guinea related to cannibalism,
transmitted by the ingestion of infected human brains.

The new variant CJD or recently named as variant CJD (vCJD) is
believed to be similar to kuru and infection spread by the ingestion of
infected beef. It occurred mainly in the UK involving about 300 cases,
but it was publicized extensively in the media. The possible cause is the
transmission of bovine spongiform encephalopathy (BSE, "mad cow
disease"), and it is linked to the ingestion of infected animal proteins, but
obviously other factors are needed for the development of the disease.

Finally, there are also inherited prion diseases, which are caused by
mutations of the prion protein gene. These include familial CJD and
Gerstmann-Sträussler-Scheinker's syndrome (cerebellar ataxia, upper
motoneuron signs, dysarthria, nystagmus, dementia in later stages of the
disease, with an average survival of five years).

The histopathology of prion diseases is characterized by extensive
neuronal loss, gliosis (with the accumulation of astrocytes), and vacuolar
degeneration causing spongiform changes of the cortex (Fig. 22).

Fig. 22: Histological findings in Creutzfeldt-Jakob’s disease

Sporadic CJD is a rapidly progressive disease with an average duration
of 6 months to one year, characterized by dementia, cerebellar sigs, and
myoclonus, and commonly associated with visual symptoms and
amyotrophy.

MRI may help in the diagnosis by showing signal intensity changes in



the basal ganglia (primarily on FLAIR and diffusion weighted images)
(Fig. 23).

Fig. 23: Imaging in Creutzfeldt-Jakob’s disease

EEG may typically show generalized periodic triphasic sharp waves. In
the CSF, the 14-3-3 protein may be detected. Sequenation of the prion
protein gene may be helpful in familial forms. In vCJD, MRI signal
changes are seen in the pulvinar. PrPSc may be detected in tissues
obtained by the biopsy of the cerebellar tonsils.

Prion diseases are incurable fatal diseases.


