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Define the disease and its implications for human health

Despite common knowledge of ‘mad cow disease’ all over the world due to the widespread media coverage over the past decade, many people do not understand the disease, how it is caused, or its implications for human health. Mad cow disease belongs to a family of chronic degenerative diseases called transmissible spongiform encephalopathies (TSE) or prion disorders that affect the central nervous system, known as such because they are caused by a misfolded protein known as a cellular prion (Bovine Spongiform Encephalopathy - Mad Cow Disease, 2005: 1). Prion diseases affect both animals and humans, can be caused by a genetic predisposition, but are not contagious due to their genetic nature. 
BSE originated from the inoculation of scrapie, a naturally occurring endemic spongiform encephalopathy of sheep and goats (Brown and others, 2001: 6). As a practice to provide a protein-rich nutrition supplement, sheep carcasses are rendered into cattle ​feed. Carcasses are stripped of meat, milled, and then decomposed in large vats by boiling at atmospheric or higher pressures. Despite sterilization practices, “TSE agents are extremely resistant to heat, ultraviolet light, ionizing radiation, normal sterilization processes, and common disinfectants that normally inactivate viruses and bacteria.” (Bovine Spongiform Encephalopathy - Mad Cow Disease, 2005: 1). The resulting “aqueous slurry of protein… [is] desiccated into a meat and bone meal product” and distributed as animal feed (Brown and others, 2001: 6). Unfortunately, because of the resistance of TSE agents, once an animal has contracted BSE, it cannot be safely used in production. Therefore it is too dangerous to allow any infected materials to be used in meat products or even in animal feed. There may be technology developed in the future to either vaccinate or treat BSE, but even then the public will be wary. 

The possibility of a cross-species transmission of a prion dysfunction from animals to humans was recognized by UK officials, and the national Creutzfeldt-Jakob disease Surveillance Unit (NCJDSU) was started in 1990 to identify and explore all national cases. In 1995-1996, several new cases showed “a morphologically unusual form of plaque” which led scientists to suspect that it was a new variant of CJD (Brown and others, 2001: 10). There were two hypotheses concerning the vCJD. Despite muted concern of a link between BSE and vCJD, it became the only possibility after a pathogenic mutation was ruled out subsequent to a genetic analysis of affected peoples (Brown and others, 2001: 10). 
The symptoms of classic CJD and vCJD caused by the consumption of BSE-infected meat differ greatly. Clinical characteristics, while some overlap, are respectively distinct. Since the duration of CJD is relatively short, there is immediate progression of dementia, ataxia, myoclonus, and cerebellar dysfunction (Belay and others, 2005: 834). As for vCJD, however, the early stage is characterized by “persistent pain or memory impairment,” later worsening to ataxia and cognitive impairments that are dystonic, choreiform, or myclonic (Will, 2002: 169). The most prominent difference is the age at onset. While CJD occurs late in life around age 68, vCJD occurs around age 28 (Collinge, 1997). Since CJD is a chronic disease and most die within 4-6 months of classic CJD onset and 13-14 months of vCJD onset, this dramatic shift is very distressing. Also, vCJD has a very long incubation time. Another point of concern is that while CJD is diagnosable by a “characteristic electroencephalogram (EEG) finding of periodic sharp waves,” there are no telling signs on an EEG for vCJD (Belay and others, 2005: 835). Of course, there methods of diagnosing vCJD are available.  
How was the disease discovered and its origins detected? How did the USDA assess risk in this case? 

As previously mentioned in part 1, the UK government began the NCJDSU in 1990 to monitor a possible link between BSE and CJD. During this time, the number of CJD cases nearly doubled in number though in all probability, this growth was most likely due to improved case discernment (Will, 2002: 170). The media popularized these findings and put Europe in a state of alert. In March 1996, Europe established a surveillance system for CJD cases. Characteristics of vCJD were discovered to be exclusive to the UK. This unusual geographic nature of vCJD required additional study, particularly because it suggested a stronger relationship between vCJD and BSE since people in the UK would have experienced greater exposure to BSE. Laboratory studies showed that “the isotype of prion protein (PrP) deposited in the brain in vCJD is similar to experimentally transmitted BSE (Will, 2002: 170). Also, observation of mice with BSE showed that they exhibited similar characteristics as humans with vCJD, “including incubation period and distribution of neuro-pathological changes” (Will, 2002: 171). A link between BSE and vCJD was cemented. In 1996, the UK announced their findings to the world.

The early stages of the United States Department of Agriculture (USDA)’s assessment of BSE risk were characterized by precaution. Following the world’s first case of BSE in the late 1980’s, the USDA immediately recognized that the consequences of a US BSE scare would be crippling to the cattle industry, the animal food industry, international trade, and alarm animal health organizations, public health communities, and most importantly, consumers. Animal and Plant Health Inspection Service (APHIS) began to ban imports of certain cattle products from all countries in which BSE had been diagnosed including the UK, Ireland, Switzerland, Oman, France, and Portugal (Cohen and others, 2001: 41). In the following years, the number and types of bans increased. In 1990, APHIS created a national response-plan for the circumstances of a domestic case of BSE also known as “the BSE Red Book” (Bovine Spongiform Encephalopathy (BSE) Response Plan Summary, 2004: 3). 
Immediately after the UK’s announcement of a link between vCJD and BSE in 1996, APHIS worked with Food Safety and Inspection Services (FSIS) to update the Red Books with current science and research. The plan required FSIS to inspect cattle before going to slaughter, identifying those that had spinal problems or seemed to be susceptible to BSE. In addition, the BSE feed rule was introduced. Ingredients that were potential carriers for the infectious agent were banned from feed (Scheid, 2004: 1). Laboratories would then test and examine the high-risk animals for any signs of BSE using immunohistochemistry and brain samples within two weeks. FDA would begin looking into which facilities were handling the meat products. If there was a BSE diagnosis, then a second test is conducted in UK laboratories within days. A confirmation would result in a mad dash to get any and all related materials out of production (Bovine Spongiform Encephalopathy (BSE) Response Plan Summary, 2004: 4). 


The effectiveness of the BSE Red Book was not tested until December 23rd, 2003. The first case of BSE in the US had been discovered in Washington State. The USDA worked immediately to “track down the source herd of the infected animal and to recall meat that could have come from the animal” (Scheid, 2004: 1). The FDA traced the meat byproducts to 22 facilities and found approximately 2,000 tons of material that could potentially contain the infected material within three to four days (Scheid, 2004: 4). One may argue that the US could have practiced withholding cows being tested for BSE from the slaughterhouse until cleared or better yet tested all cows. This would have been precautionary, but the US was operating on science-based risk-assessment which heavily stressed cost analysis (Kihn, 2004). The proposed alternatives would have holding concerns as well as incurred additional costs for cattle ranchers when the nation had not had a single case for seven years of testing. The gamble, however, is made up with costly measures later down the line. Even though one cow could not have infected 2,000 tons of material, rather than minimizing isolation, the USDA chose to remove all of it from production. An inspection of all licensed firms that handle material from cattle in January of 2004 showed 99% compliance (Scheid, 2004: 5). It was not only USDA-FDA cooperation but also cooperation from these firms that allowed a quick response. 

The USDA tried to minimize US responsibility in the BSE scare both because of trade implications and to maintain consumer confidence. They “announced that the infected cow was mostly likely imported from Canada, and was probably born in April 1997, which was before the BSE feed rules were implemented in the U.S. and Canada” (Scheid, 2004: 4). Additional precautionary measures were implemented While the USDA’s measures could be characterized with precaution since it attempted to minimize risk, a real account revealed that America would not be able to escape the BSE taint. 


Information about US reaction to the BSE finding in Canada in May 2003 can be found in part 3. 
What were the trade implications of this discovery between the U.S. and Japan and Canada, respectively? Did these mirror the British-EU experience?

In Canada, the discovery of a BSE-infected cow in May 2003 became the first reported case in North America. The USDA responded with an immediate ban on all Canadian cattle, beef, and other byproducts, bypassing the traditional process of “publishing a proposed rule and asking for comments” on the grounds that it would be “contrary to the public interest and that there is good cause” (Becker and Copeland, 2005: 6). During the ban, APHIS worked to assess the true risk of Canadian beef products. On August 8th, APHIS announced that boneless beef from cattle under 30 months old at slaughter would be permitted for import. Since the US was the largest importer of Canadian beef at about 1.1 billion pounds in 2002, Canada was eager to assure consumer nations of confidence. Beef prices dropped in Canada, but steadily rose in the US, putting some pressure on officials to ease restrictions (Mathews and others, 2006: 11). Canadian consumers continued to purchase beef at decreased prices, showing faith in the government and buffering the market loss. Canada quickly worked to implement infrastructure to comply with US import regulations. The US, however, rapidly relaxed trade restrictions on Canadian cattle-related exports which led to internal disputes between APHIS and organizations of cattle ranchers. 
The Harvard Risk Assessment of October 2003 had concluded that “the possible introduction of BSE into the United States from Canada cannot be dismissed, but… the likelihood was very low and that U.S. protective measures would contain any possible spread” (Becker and Copeland, 2005: 4). Despite these reassurances, a BSE case was found in America within the year. Although the 8-year old cow was traced to Canada, its presence in America made the possibility of further BSE of contamination of US herds a reality that could not be ignored. Japan responded by immediately banning all US beef and beef product imports. Just as the US was Canada’s largest importer, Japan was the largest market for US beef exports at about $1.7 million (U.S. Statement at WTO on Japan’s Beef Import Ban, 2005: 2). Unlike the U.S. however, Japan continued their trade ban for nearly two years before negotiating any imports, severely hurting the industry. US lost a reported $3.1 billion in international trade and Australian beef entered Japanese markets during this time (Fackler, 2005). Actually, America has already experienced two trade violations: one in January 2006 only a month after trade was finally reopened which resulted in a subsequent ban that was lifted in July 2006. The second was experienced only weeks ago (Japan suspends imports from one Tyson beef plant, 2007). Japanese concern of US beef does not seem to be unfounded at all. Whether fortunately or unfortunately, US consumers continued “to eat beef, showing confidence in the U.S. beef production system” and buffering economic devastation for those involved in the cattle industry (Mathews and others, 2006: 11).  

These responses to North American cases of BSE in 2003 can be compared to the EU reaction to the UK’s announcement of BSE-vCJD link in 1996. The EU’s initial response was to ban all exports of British beef and byproducts by EU member states (BSE Rocks the EU Beef Sector, 1996). During this time, the EU members assessed and evaluated risk. The resulting Eradication Program to stop the spread of BSE was to be a joint effort between the UK and EU. Not only was it negotiated together, and allowed trade of certain UK cattle and cattle products, but the cost would be shared with the EU and UK supporting 70% and 30% of the program respectively (BSE Rocks the EU Beef Sector, 1996: 4). This cooperative response reflects the unique relationship between UK and EU, and was not replicated between Canada-US or US-Japan. In each of those cases, the country experiencing the BSE contamination was left to deal with the problem independently. The US was much more lax about resuming trade especially considering subsequent instances of BSE found in Canada, though it may be due to their close proximity to the nation. Japan, on the other hand, has been much more precautionary.
What does the sequence of these events tell us about the application of risk assessment standards across national borders, specifically US-Japan and US-Canada? Summarize the major competing risk assessment paradigms in your response.


The US follows a practice of science-based risk assessment and cost analysis, particularly in their response to the Canada BSE scare. Although the US had clearly worked to put precautionary measures in place in the early 90’s before the UK announcement in 1996, they failed to handle the Canada case in a precautionary manner. USDA first reacted by banning all imports until the situation could be properly assessed. The first release of acceptable imports, released months after the BSE incident, closely mirrored lists of internationally accepted imports from low-risk BSE nations. In the months following, however, these lists were continuously expanded without adherence to proper legislative steps that would have allowed public comment (Becker and Copeland, 2005). This rapid reduction of import regulations can by typified as a Type 2 error: since there was not much data available on BSE risk in Canada, the US assumed that there was no risk and put the population in danger. A study of beef imports from Canada during 2004 shows rampant neglect of regulations. Of about 500 million pounds of Canadian beef that entered the US between September 2003 and April 2004, 7.3 million pounds were supposed to be ‘unpermitted’ (Becker and Copeland, 2006: 15). USDA’s Office of Inspector General (OIG) released a report called Oversight of the Importation of Beef Products from Canada which found that there was poor communications between US governmental groups, and that continuous expansion of acceptable import products was not based on any scientific evidence of lower risk for BSE (Becker and Copeland, 2006: 18). Indeed, US actions could be seen as primarily driven by economy. They had to take the initiative to show faith in Canadian beef despite the risk of BSE to persuade other nations of doing the same for US beef and beef products.


In contrast, Japan’s response to the US case of BSE was much more precautionary. They immediately called a ban on all US cattle imports in December 2003 and did not lift it for nearly two years. Since then, the US has strengthened precautions against BSE by tightening regulation of food supply for all animals, under and over 30 months of age, and expanding supervision of food process systems (U.S. Statement at WTO on Japan’s Beef Import Ban, 2005). Continued reassurances, tightened regulations, and a good track record finally convinced Japan to open their borders to US beef in January 2006, but on a very limited trade agreement. The finding of a spinal cord in the supposedly boneless shipment, however, cast doubts on America’s ability to quality-control their exports. Just recently, there was another trade violation of the newly negotiated, more stringent, trade agreement. Japan is not taking any risks with their population’s food supply. Rather than allowing these violations to be considered as isolated occurrences, they have chosen to extend that possible risk to the entirety of US imports. Japan’s possible overestimation of risk can by considered a Type 1 error. They were uncertain of the level of risk and opted to avoid taking any chances by assuming there was more risk that there really was. 
The Type 1 error, however, is always better than a Type 2 error. An overestimation of risk can lead to heightened safety measures that would keep a population healthy regardless of the absence of risk. A Type 2 error would assume that the situation was safe when there was actually risk. Therefore, the population would be exposed to unnecessary risks and potentially be harmed. 
What proposals would Jonas and Latour recommend for managing future similar episodes?
In the case of a BSE outbreak, the German philosopher, Hans Jonas, would proceed in a precautionary manner with science as the highest authority on any actions. He would recognize that it is the “unintended dynamics of technical civilization” or the introduction of human technologies that has ultimately brought about the BSE scare (Whiteside, 2006: 95). If humans had not processed scrapie-infected sheep into protein enrichment for cows, the cross-species, cross-animal-human-boundary movement of TSE would not have occurred. Consequently, vCJD would not be an issue today. Futhermore, Jonas may have advocated for an end of using sheep materials in cow feed because of its exploitation of nature, the unnaturalness, and for the harm that it has already led to. But the fact that BSE and vCJD are a problem today cannot be ignored. Humans have a moral responsibility to nature, not only to protect nature but to address the consequences of their actions. 
Jonas’ suggestion of a tyrannical government to champion nature may be acceptable on an idealistic level but is highly unrealistic, especially considering historical examples of authoritarian governments and their economies. In the case of a BSE discovery, however, institutions like the USDA and APHIS could and should assume more regulatory powers to ensure the safety of public health. A trade ban should be issued, just as it was in all cases. Then the real existence of risk should be assessed by a group of expert scientists. Jonas has faith that they will act, not for their own good, but “for the well-being of others” (Whiteside, 2006: 97). Eventually, limited trade can be resumed, just as it was in 2004, but there must be scientific justifications for considering some items low-risk for BSE while maintaining a ban on other items. 
The French philosopher Latour has a very different frame of mind in regards to nature and the authority of science. He maintains that many do not recognize the “political process” of science which calls on “techniques of persuasion… to give their views the solidity of fact” (Whiteside, 2006: 102). Taking advantage of this, science has produced an illusory distinction between humans and animals when in truth they are the same as parts of nature. As such, humans and animals cannot escape the consequences of each other’s actions – neither can the any inhabitant of the world. It is important, therefore, that everyone has a say in whatever actions are taken in response to BSE. 
BSE is a hybrid phenomena, a consequence of “human action, and partly of matter and processes that transcend human control” (Whiteside, 2006: 104). The conception of hybrids must come under control, but any organized human responses should be formed together. He rejects the Jonas’ elitism which would have scientists and other authorities decide the fate of all. The authority of scientists should not be elevated by any means but definitely consulted. Nothing should be based on certainties as science claims to provide because they do not really exist – nature is in a state of flux and nothing is certain. According to Latour, scientists do not “establish certainties that might legitimate making their understanding of environmental risks override judgments made in a more inclusive political process” (Whiteside, 2006: 106). In the case of a BSE contamination, a team of “reliable witnesses” and “credible spokesmen” including scientists, members of consumer associations and wildlife protection groups, etc. should be brought together to assess risk to all. It is important to recognize that the group’s goal would not be to protect nature, but “to take charge of even larger diversity of entities and destinies, in a more complete and more intermixed way” (Whiteside, 2006: 105). Since everyone must inhabit this world together, including the animals, actions should optimize benefits to all. 
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