How Prions are Unique/Weird
 
  All have incubation periods that run for years (not days or weeks)
 
  Clinical course lasts for a matter of months and kills every human or animal involved
 
  No immune response, and for a transmissible disease, that’s unusual
 
  All have the same pathology  spongiform change in brain with no inflammation, look like degenerative diseases, not transmissible diseases
 
  Are transmissible and infectious
 
 
Creutzfeldt-Jakob Disease
 
  Creutzfeldt-Jakob disease (CJD) is a very rare and incurable degenerative neurological disorder (brain disease) that is ultimately fatal. Among the types of transmissible spongiform encephalopathy, it is the most common.
 
  In the pathology, you’ll see vacuolization of neurons, presenile dementia, and other pathological findings similar to kuru. 
 
  In the disease, you’ll see deterioration of cognition very rapidly as well as myoclonic jerking. 
 
  CJ Disease can be transmitted but is not seen in children. 
 
  Incidence is about 1 per million per year worldwide. 
 
  There is only about a 5 – 6 month prognosis for these patients. 
 
 
The Natural Spread of CJD
 
  There is an absence of temporal or geographical clustering and a lack of predominance by occupation. 
 
  There is about 10% familial clustering however  caused by a gene mutation for a prion protein that makes it a genetically transmissible infectious disease. 
 
  Evidence of transmissibility: 
 
o    transmission to experimental host by inoculation of brain, viscera, or CSF can occur
 
o    transmission by physician by corneal transplantation, cerebral corticography, and dural grafts can occur
 
o    transmission to children by injection of growth hormone (hGH) extracted from human pituitary glands can occur
 
  Growth hormone was given to patients in the 1950’s, and some of the pituitary glands that were harvested were infected with prions. We’ll never know who got the prions until they present clinically after the long incubation period. 
 
 
Bovine Spongiform Encephalopathy (Mad Cow Disease)
 
  An epidemic of bovine spongiform encephalopathy started around 1987. The use of meat and bone meal, produced from the ground and cooked left-overs of the slaughtering process as well as from the cadavers of sick and injured animals such as cattle, sheep, or chickens, as a protein supplement in cattle feed was widespread in Europe prior to about 1987
 
  Around this time, there was an Iran oil crisis. Renderers (of meat) went from batch cooking to continuous cooking. 
 
  Collapse of the Tallow Market  people stopped using lard & switched to vegetable oil. The rendering industry thus had a lot of extra tallow & lard. 
 
  This was a point-source epidemic. 
 
  British inquiry into BSE concluded that the epidemic was caused by feeding cattle, who are normally herbivores, the remains of other cattle in the form of meat and bone meal (MBM), which caused the infectious agent to spread.
 
  The current scientific view is that infectious proteins called prions developed through spontaneous mutation, probably in the 1970s.
 
  The infectious agent is distinctive for the high temperatures it is able to survive; this contributed to the spread of the disease in Britain, which had reduced the temperatures used during its rendering process.
 
  50% of livestock mass gets recycled by renderers. Rendering material gets cooked down in a big pot. 
 
  The # of cases of BSE in the UK declined markedly 4 – 5 years after there was a ban on putting cattle carcasses in cattle feed and after cattle offal was banned from human food. 
 
 
vCJD
 
  Has an incubation period of 30 to 50 years
 
  Diagnosis of vCJD can be supported by biopsy of the tonsils, which harbor significant amounts of PrPsc. However, biopsy of brain tissue is the definitive diagnostic test. 
 
 
	Comparison of Creutzfeldt-Jakob Disease with vCJD

	 
	vCJD
	CJD

	Age of Onset
	29
	60

	Duration of Disease (months)
	14
	5

	Consistent and Prominent Early Signs
	Psychiatric abnormalities, sensory symptoms
	Dementia,
Myoclonus

	Later cerebellar signs
	100%
	40%

	Pathology
	Diffuse amyloid plaques
	Sparse plaque in 10%


