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		Introduction

		The unit begins with the early history of smallpox – the first infectious disease to be eradicated by a vaccination programme. At the end of section 1, we ask you to read an article on the history of smallpox, then, before continuing further with this unit, you should turn to the case study on polio, where we discuss the prospects for making this the second infectious disease to be eradicated by vaccination. At the end of section 5 you will study the mini-lecture on vaccination. You will conclude your study of this chapter by conducting some internet research on the progress of vaccination programmes.

		
			Learning outcomes

		

		When you have studied this unit you should be able to:

		
				define and use, or recognize definitions and applications of, each of the terms printed in bold in the text;

				use examples from the history of vaccination to illustrate the conduct and outcomes of vaccine strategies to control infectious diseases; 

				discuss the principle strategies available for developing a vaccine and explain the significance of critical antigens, immunogens and adjuvants in developing effective vaccines;

				identify examples of infectious diseases for which effective vaccines are available and some for which they are not. Explain why it has been scientifically difficult or commercially unprofitable to develop vaccines against certain infectious diseases, and why others have been amenable to control by vaccination;

				discuss the prospects for developing a vaccine against a named infectious disease, given information on its biology and epidemiology, and on the immune response in human hosts;

				discuss limitations on the efficacy of mass vaccination programmes, and illustrate interactions between the perceived threat of an infectious disease, the perceived risk of adverse outcomes from vaccination, the level of vaccine uptake, and the consequences for public health.

		

	
		1 Smallpox and the history of vaccination

		1.1 The smallpox virus

		Undoubtedly, one of the great success stories of modern medicine has been in the field of vaccination against infectious diseases. There is no more compelling example than smallpox. It is hard now to imagine the impact of smallpox, which killed 10–50% (sometimes more) of the people it infected and wiped out whole communities. In the nineteenth century, the English parliamentary historian Thomas Macaulay graphically described its effects:

		
			Smallpox was always present, filling the churchyard with corpses, tormenting with constant fear all whom it had not yet stricken, leaving on those whose lives it spared the hideous traces of its power, turning the babe into a changeling at which the mother shuddered, and making the eyes and cheeks of the betrothed maiden objects of horror to the lover.

			(From The History of England from the Accession of James II by Thomas Macaulay, completed 1855)

		

		Smallpox, caused by the variola virus, is thought to have originated in the first agricultural settlements in North Africa and was one of the greatest scourges of humanity for at least 10000 years. It holds a special place in the history of immunology and infectious disease as the first disease for which an effective vaccine was developed and the first to be eradicated globally (confirmed by the WHO in 1980).

		1.2 Variolation

		By the seventeenth century, the observation that immunity from severe smallpox followed a mild episode of the disease had led to the practice of ‘variolation’ in China and the Ottoman Empire. Variolation was so named because material was taken from dried scabs or pustules (the Latin varus, 'marks on the skin’) and used deliberately to infect healthy recipients. Infected material could be applied to an area of scarified skin or could be introduced into the nose as a dust. The material was taken from people with a milder form of the disease (possibly caused by variola minor virus). Although there was no understanding of either the immune system or infectious agents at that time, the effect was to expose the recipient to a supposedly ‘weaker’ strain of the virus, which elicited a protective immune response against subsequent infection with a more virulent strain.

		
			
				Activity

			

			What key features of the immune response does the practice of variolation demonstrate?

			
				
					
					Show
              answer
				

			

		

		Variolation was usually followed by a fever and the treated area of skin developed an acute inflammatory response with the characteristic ‘pox’ lesions. Although recovery usually ensued, 2–3 per cent of people could be killed by the smallpox infection that resulted from the procedure.

		
			
				Activity

			

			Why would a ‘medical’ procedure with a 2–3 per cent fatality rate be tolerated?

			
				
					
					Show
              answer
				

			

		

		Variolation was introduced into Europe early in the eighteenth century (you will learn more about this period when you read the article at the end of this section), where it gradually became known as inoculation (from the Latin for ‘to graft or implant’).

		1.3 Edward Jenner and vaccination with cowpox
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				Figure 1: Portrait of Edward Jenner painted in about 1800 by William Pearce. Note the cows in the background, the source of the cowpox virus he used to vaccinate people against smallpox.
		

		Vaccination originally meant deliberate infection with the cowpox virus (vaccinia), which is responsible for a relatively benign infection on the udders of cows and can be transferred to people, where it usually causes pustules on the hands. However, serious complications can ensue in a minority of cases. Vaccination with cowpox developed from an experiment carried out by an English country doctor, Edward Jenner (Figure 1). He had heard the common folklore that milkmaids who became infected with cowpox appeared to be protected from smallpox, and it had been previously reported that people who had recovered from cowpox did not develop the usual skin reaction to variolation. In 1796, Jenner deliberately infected an eight-year-old boy with the cowpox virus and repeated the experiment on ten others in the next two years. He confirmed that these vaccinated subjects did not respond to smallpox variolation and, despite initial resistance (Figure 2), his work ushered in the era of protective immunisation. In honour of Jenner, the term vaccination became widely used for any procedure in which the aim is to produce or enhance immunity to an infectious agent. In this unit, we follow this tradition, but note that vaccination and immunisation are equivalent terms in current usage.
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				Figure 2: A cartoon by James Gillray, published in 1801, depicting Edward Jenner at the Smallpox Inoculation Hospital, St Pancras, London, vaccinating the populace with cowpox, which (according to the original caption) had ‘wonderful effects!’
		

		
			
				Activity

			

			The type of vaccination developed by Jenner used one kind of pox virus to produce immunity against another. How can an immune response against one antigen or pathogen be effective against another? Does this not go against the idea that immune responses are ‘specific’?

			
				
					
					Show
              answer
				

			

		

		Although it was the first to be discovered, this type of vaccination – using one pathogen to protect against another with which it cross-reacts – is quite unusual. Much more common is the use of killed pathogens, or a harmless variant of the pathogen, or one of its component antigens, to induce immunity without producing disease. We look at modern methods of vaccine production in Section 4.

		1.4 Is smallpox still a threat?

		Since the smallpox virus was declared eradicated ‘in the wild’ in 1980, stocks of virus have been held in secure laboratories in various parts of the world, with the expectation that they would eventually be destroyed. However, since 2001, the perceived threat of bioterrorism has led to debates about whether they should be retained as a vital resource for research into ways to combat a deliberate release of smallpox virus – assuming that samples have been (or could be) obtained by terrorist groups. Mathematical models of how smallpox might spread through a population have been constructed, and the effects of vaccinating people with vaccinia either before or after a theoretical exposure have also been modelled.

		Vaccination programmes ended over 20 years ago, so even those individuals who were vaccinated as children are unlikely now to be protected against smallpox (i.e. almost everyone is susceptible), but a decision on whether to reintroduce smallpox vaccination is not straightforward. Serious complications of injecting people with vaccinia can be expected to occur in a minority of individuals – particularly those with immunodeficiency. In the 1960s, smallpox vaccination led to an estimated 1–3 deaths per million doses, but today's population now has very much larger numbers of people whose immune system is suppressed by HIV infection or medical treatment (e.g. for cancer), or following organ transplants. The vaccine contains ‘live’ vaccinia, so even if its recipients are selected to be in good health, they can pass the virus on to others who may be less able to withstand its pathological effects.

		So the question of whether the risks of reintroducing smallpox vaccination outweigh the possible benefits depends on estimates of the potential risk of a bioterrorist attack. At the time of writing (2003) the threat is considered to be so low that vaccination has only been reintroduced in the UK and USA for health workers who would be in the ‘front line’ of any response to an outbreak.

		1.5 Summary of Section 1

		
				
				Smallpox, caused by the variola virus, was one of the great pandemic infectious diseases for more than 10,000 years, killing a high proportion of infected people and changing the course of history.

			

				
				Variolation in the seventeenth and eighteenth centuries used material from ‘mild’ smallpox cases to infect healthy people, most of whom developed protective immunity, but there was a 2–3 per cent death rate.

			

				
				In 1796 Edward Jenner began experiments that led to widespread vaccination with cowpox virus (vaccinia), which elicits antibodies that cross-react with variola and protect against smallpox. By 1980, vaccination had eradicated smallpox globally.

			

				
				Since 2001, the costs and benefits of reintroducing smallpox vaccination have been debated in response to the possible threat of bioterrorism.

			

		

		To find out more about the history of smallpox, click on the link to read an article by Barquet and Domingo entitled ‘Smallpox: The Triumph over the Most Terrible of the Ministers of Death’ (the title paraphrases another quotation from Thomas Macaulay). We suggest that you don't read the final section of the article (on deadlines for destroying all remaining stocks of smallpox virus), which has been overtaken by subsequent events. After you have read the essay, answer Question 1 beneath.

		
			
				Question 1

			

			The following questions (several of which have quite unexpected answers) relate to your study of the article on the history of smallpox by Barquet and Domingo.

			
					
					What is the earliest evidence we have of smallpox infection?

				

					
					Who developed the first written theory of acquired immunity?

				

					
					Name four empires that were crippled by smallpox epidemics in the past.

				

					
					Who introduced variolation into England?

				

					
					What serious pathological consequence affected up to one third of the people who recovered from smallpox infection?

				

					
					Who was the first person to use vaccination in England?

				

					
					How was vaccinia virus transported from Spain to South America as part of Charles IV's programme of mass vaccination in the Spanish colonies?

				

			

			
				
					
					Show
              answer
				

			

		

		Then read the Polio Case Study, where we discuss the biology and epidemiology of polio and reflect on the global vaccination programme, which aimed to eradicate it from the world by 2005. You should allow around three hours for this, including some time for exploration of WHO and UNICEF websites, which publish regularly updated information on the progress of the polio eradication campaign. There is also an optional visit to a website on the social history of polio epidemics in the USA in the twentieth century.

		Click below to view the Polio Case Study.

		
			
				View
                  document
			

		

	
		2 Active vaccines and passive immunisation

		2.1 From passive to active

		Since Jenner's pioneering discovery, many new vaccines have been developed (Table 1). The country in which a vaccine was first introduced is usually the one that developed it; France and the USA are among the most prominent: for example, rabies, plague and BCG vaccines were first used in France, polio vaccines were introduced first in the USA. There has often been a considerable time lag between dates of first use in the country in which a vaccine was pioneered and its adoption elsewhere (e.g. BCG vaccination was delayed in the UK until 1954), and some countries have never adopted particular vaccines. Some were immediately introduced in mass vaccination programmes (e.g. against polio), and others have only been used selectively to control outbreaks. Continuing research means that the ‘first’ vaccines against a particular infectious disease are superseded by more effective preparations. Some vaccines are now so effective that the infections they protect against are termed vaccine-preventable diseases – the WHO has placed the highest priority on achieving mass vaccination against diphtheria, whooping cough (pertussis), tetanus, measles, mumps, rubella, polio and TB.

		The incidence of most of the diseases in Table 1 was declining in most countries in the world for some time before the introduction of the relevant vaccine, due to improvements in public health and living standards. However, the annual toll of mortality and morbidity was significantly greater than it is today and sharp declines in the incidence occurred when an effective vaccination programme was introduced, as Figure 3 and the Polio Case Study illustrate.

		
			
				Table 1: Year of first use anywhere of a vaccine against some major infectious diseases.
		

		
			
				View table
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				Figure 3: The annual incidence (number of reported cases ×1000) of three viral diseases in the USA, 1950–1980, showing the year (arrowed) in which vaccination programmes began. (Note the difference in scale on the vertical axis of the measles graph, which peaked at close to 800000 cases in 1960, compared with the incidence of mumps and rubella.)
		

		When people use the term vaccination, they nearly always mean active vaccination, i.e. immunising an individual with pathogen-specific antigens in order to induce a protective immune response against subsequent infection with that pathogen. The antigens in the vaccine elicit a primary immune response, which takes 7–14 days to reach its peak before subsiding. ‘Booster’ doses of the vaccine increase the protection against that infection by ensuring that it will be met by an enhanced secondary immune response.

		
			
				Activity

			

			Explain why the antibodies produced during the secondary response are more effective than those of the primary response.

			
				
					
					Show
              answer
				

			

		

		In a small number of infectious diseases, active vaccines can also be given therapeutically to people who are already infected, to stimulate their immune system to eliminate the pathogens, or at least slow the progression of the disease. This approach is being tested extensively in trials of therapeutic vaccines against established HIV infection.

		However, there is another type of procedure, termed passive immunisation, which is used therapeutically to treat particular infectious diseases after symptoms have developed, or for post-exposure prophylaxis. In passive immunisation, the recipient is directly injected with antibodies from another immune individual, who had either developed immunity following an infection or after immunisation with an active vaccine. The procedure is described as ‘passive’ because recipients do not manufacture the antibodies for themselves. Indeed, the presence of passively acquired antibodies may reduce the ability of recipients to manufacture their own antibodies (because of negative feedback controls operating in the immune system).

		
			
				Activity

			

			Under what circumstances would it be advantageous to give someone pre-prepared antibodies against an infectious agent?

			
				
					
					Show
              answer
				

			

		

		The most important infections in which passive immunisation is used are listed in Table 2. The use of passive immunisation often preceded the introduction of an active vaccine against certain infections (see Table 1 earlier)

		
			
				Table 2: Current examples of passive immunisation.
		

		
			
				View table
			

		

		
			
				Activity

			

			Explain why pathogen-specific antibodies are given immediately to people with suspected tetanus, diphtheria or botulism. How do they protect the patient?

			
				
					
					Show
              answer
				

			

		

		Passive immunisation is also used for some serious viral diseases such as rabies, where the antiserum is administered after exposure to the infected bite, together with active vaccination (see Table 2). Passively administered antibodies can also be important for individuals who suffer from certain immunodeficiencies in which they cannot manufacture their own antibodies. Such people are extremely susceptible to many types of infection and administration of pooled human antibodies (which contain a mixture of protective antibodies against many pathogens) can keep them in health. As Table 2 shows, some antisera for passive immunisation may be raised in horses by injecting them with the antigen and later using their serum as a source of specific antibodies.

		
			
				Activity

			

			What problems would you expect to result from infusing human subjects repeatedly with horse antiserum?

			
				
					
					Show
              answer
				

			

		

		Although passive immunisation is now used infrequently due to the introduction of more effective chemotherapeutic agents and active vaccines, it was critically important in the past. For example, horse antiserum prevented thousands of deaths from tetanus among allied soldiers in World War I, and it can still be life-saving in some conditions.

		2.2 Summary of Section 2

		
				
				The majority of present-day vaccination programmes use active vaccines containing pathogen-specific antigens to elicit a protective immune response in the recipient. Repeated vaccination enhances the effectiveness of the antibody response and (for some vaccines) also elicits cell-mediated responses.

			

				
				Passive immunisation uses antibodies raised in human donors or in horses, which are used either to treat certain life-threatening infections as soon as symptoms appear, or prophylactically to prevent infection after a known exposure.

			

		

	
		3 Critical antigens and the immune response

		3.1 How do vaccines work?

		Before we consider vaccine design in more detail, it is necessary to point out that not all immune responses protect the host against the target pathogen. Consider antibody-mediated responses induced by a vaccine. Antigens that induce protective antibodies against pathogens (or their products) are known as critical antigens; so if vaccines are to elicit a protective or therapeutic antibody response they must contain pathogen-specific critical antigens.

		The external coat of most viruses is relatively simple, since it contains a limited number of antigens, which can be targeted by the immune system. Polio virus has just three protein components exposed on the surface of its capsid. By contrast, bacteria are structurally more complex and generally induce antibodies against a variety of proteins. For example, purified protein derivative (PPD) is an antigenic preparation derived from mycobacteria, which contains up to 200 different antigens. Nevertheless, there are often a limited number of antigens which determine the pathogenicity of the bacteria. In extreme cases, such as tetanus, the toxin is the only relevant antigen that must be neutralised; the bacterium by itself is not invasive or particularly pathogenic, but the toxin is one of the most toxic substances known.

		
			
				Activity

			

			Explain how antibodies that bind to the critical antigens of a pathogen can protect the host from infection.

			
				
					
					Show
              answer
				

			

		

		The pathogenicity of many bacteria depends on their ability to avoid phagocytosis by actively moving away from phagocytes, or by being encased in an anti-phagocytic capsule. Antibodies can overcome these defences. For example, by binding to critical antigens in the capsule they allow phagocytes to engage the bacteria (opsonisation). Antibodies to flagella and other surface components reduce bacterial motility. Antibodies against bacterial enzymes such as collagenases, which promote the spread of streptococci and staphylococci, can also reduce the ability of these bacteria to invade tissues locally.

		The critical antigens in some vaccines also induce cell-mediated immune responses in the recipient, which are particularly important in attacking pathogens that replicate inside host cells, i.e. all viruses and some bacteria, including mycobacteria (which cause TB and leprosy), and certain protoctist parasites (e.g. Toxoplasma gondii; Plasmodium species).

		3.2 Summary of Section 3

		
				
				Protective immune responses are directed against critical antigens in the pathogen's structure, or in its products (e.g. toxins, enzymes).

			

				
				Antibodies that bind to critical antigens can neutralise or inhibit bacterial toxins and enzymes, immobilise pathogens, prevent them binding to host cells, and enhance their destruction by phagocytes and cytotoxic cells.

			

		

	
		4 Strategies for vaccine production

		4.1 Introduction

		The type of antigen preparation used in active vaccines varies considerably, depending on the pathogen. For diseases such as tetanus, where a bacterial toxin causes the damage, the toxin is first chemically treated to turn it into a harmless toxoid, which is used as the immunising agent. Where protection is required against the pathogen itself, vaccines are based on whole organisms treated in some way to make them safe, or on complex mixtures of antigens taken from the infectious agent. In this section, we discuss the major production strategies for active vaccines, which conventionally contain one or a combination of:

		
				
				
					intact killed pathogens;

			

				
				
					live attenuated pathogens;

			

				
				subcellular fragments or molecules from the pathogen – known as subunit vaccines – either alone or linked in ‘conjugates’ to other molecules.

			

		

		
						Table 3 gives some examples of commonly used vaccines in each of these categories. The difficulties that can be encountered in developing an effective vaccine are well illustrated in Section 4.2 of the Cholera Case Study (see Section 4.2, which describes some of the many attempts to produce vaccines of all three types. Sometimes vaccine preparations consist of a mixture of components, as in one of the newer vaccines against cholera, which contains inactivated classical and El Tor bacterial strains and a component of the cholera toxin.

		
			
				Table 3: Some examples of vaccine types.
		

		
			
				View table
			

		

		In addition, we will look briefly at a number of new approaches to vaccine design currently in development, including:

		
				
				
					DNA vaccines containing ‘naked’ DNA encoding specific pathogen antigens;

			

				
				Genetic engineering of genes coding for key pathogen antigens either as subunits, or for cloning into non-pathogenic infectious agents used as ‘gene vectors’ for expression in the vaccine recipient.

			

		

		4.2 Intact killed pathogens

		The first deliberate attempts to create a killed vaccine were made by Louis Pasteur in 1885 (Figure 4). He took samples of brain and spinal cord from rabies-infected rabbits and inactivated the (then unknown) infective agent by drying the preparation, or by chemical treatment with formalin. Although many of Pasteur's vaccines were successful in inducing protective immunity, the methods of preparation often generated vaccines with unacceptably high levels of adverse reactions. For example, the rabies vaccine sometimes induced an autoimmune reaction in the central nervous system (CNS) of immunised subjects. The vaccine included molecules from the rabbit CNS, which led to a breakdown in some of its recipients of the normal tolerance to self-molecules found in the CNS. This occurred in only a small proportion of those immunised, but nevertheless the consequences could be fatal.
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				Figure 4: Louis Pasteur (left) depicted in a contemporary print, supervising the removal of rabies-infected rabbit brain and spinal cord to use in the preparation of the first rabies vaccine.
		

		Many safe killed vaccines have since been produced using chemically inactivated or heat-killed pathogens, but effectiveness is highly variable. For example, the Salk vaccine (IPV) contains an inactivated preparation of the polio virus, which elicits a strong IgG response and long-lasting protection against paralytic polio; by comparison, killed Vibrio cholerae vaccines have generally produced limited immunity for a much shorter period (see the Polio and Cholera Case Studies).

		Click below to view the Cholera Case Study.
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				Activity

			

			Both the Salk vaccine against polio and killed whole-cell cholera vaccines induce high levels of IgG antibodies. Why are IgG antibodies less useful against cholera than against polio?

			
				
					
					Show
              answer
				

			

		

		4.3 Attenuated pathogens

		A major strategy for vaccine production has been the generation of attenuated organisms, which retain their antigenicity, but which have lost their pathogenicity. Generally speaking, attenuated vaccines containing killed organisms are less effective at inducing protective immunity than those using live attenuated strains.

		
			
				Activity

			

			Can you think of reasons why a live attenuated vaccine would be better at inducing an immune response than a killed version of the same pathogen?

			
				
					
					Show
              answer
				

			

		

		In the earliest attempts, the method of producing attenuated strains was to grow the pathogen in vitro, or in laboratory animals over many generations, repeatedly testing to see whether the evolving strain had lost its pathogenicity. The first and most famous example was the strain of Mycobacterium bovis developed in France by Calmette and Guérin (Bacillus Calmette Guérin, BCG), which has been used since 1923 (see Table 1) as a vaccine against M. tuberculosis. Although data from BCG studies show highly variable levels of protection, this has been one of the most widely used of all vaccines – not least because it is cheap. However, it was only with the publication of the complete genome of M. tuberculosis in 1998 that it became clear exactly what the process of attenuation had done. Early in the development of the BCG strain, the bacteria lost a group of nine genes. Moreover, since the original preparation, different strains of BCG in laboratories in different parts of the world have continued to undergo further genetic diversification. Sequencing studies have also shown that M. bovis is quite closely related to M. tuberculosis over several areas of the genome, which explains why they share critical antigens recognised by the protective immune response.

		The rationale for culturing a pathogen in vitro or in a non-human species is that it does not require some of its genes (perhaps for transmission, or spread within the body) and consequently these genes may be lost or mutated, (e.g. pox viruses only appear to require 70 per cent of their genes to grow in mammalian cells). However, this process of attenuation has been described as ‘genetic roulette’, since there is no way of knowing what combination of genes will be lost or mutated and the process will produce different strains each time it is carried out.

		The Polio Case Study illustrated another problem inherent in using attenuated strains – pathogenic reversion. The oral vaccine contains all three live polio strains in attenuated forms: although the type 1 strain has 57 mutations and has never reverted to the wild type, type 2 and type 3 each have only two relevant mutations, so they require only two reversions to become pathogenic again – as indeed has occurred on a number of occasions.

		
			
				Activity

			

			In general, it has proved easier to attenuate viruses than bacteria. Can you think of any reasons why this should be so?

			
				
					
					Show
              answer
				

			

		

		One of the most powerful arguments in favour of genetic engineering in vaccine production is that it can deliberately ‘knock out’ the gene sequences responsible for an organism's pathogenicity. The ability to manipulate pathogen genomes and their products is increasingly important in vaccine design, as we discuss below.

		4.4 Subunit vaccines

		The risk of pathogenic reversion can be overcome if the vaccine contains only fragments (subunits) of the pathogen, but these must include critical antigens in order to provoke a protective immune response. Relatively few subunit vaccines fulfil these criteria, but they include the inactivated toxins (toxoids) of tetanus and diphtheria which have been in use for many years. A subunit vaccine against whooping cough (Acellular Pertussis Vaccine, APV) is under evaluation. Antigen preparations for use in vaccines have also been made from structural components of certain bacteria and viruses, for example, a surface antigen from the hepatitis B virus, or the coat polysaccharides of Neisseria meningitidis or Haemophilus influenzae.

		Since the 1990s, a few highly successful conjugate vaccines have been produced, in which a subunit from the target pathogen is irreversibly bound in a ‘conjugate’ with bacterial proteins. The conjugate elicits a greatly enhanced immune response compared with the subunit alone. Several effective conjugate vaccines against H. influenzae type b (Hib) are already in use. In 1999, the UK was the first country to introduce the conjugate MenC vaccine against meningitis caused by Group C meningococci. The vaccine contains a Group C polysaccharide subunit antigen conjugated with either a harmless variant of diphtheria toxin or the tetanus toxoid. Trials are also underway of a conjugate vaccine against genital herpes which links a herpes virus glycoprotein subunit with lipid A, a component of the Gram-negative bacterial envelope.

		The components of subunit vaccines have until recently been extracted and purified from cultures of intact pathogens by conventional biochemical techniques, but there is now increasing research into the genetic engineering of critical antigens. If the genes encoding these antigens can be identified and isolated, they can be inserted into the genomes of harmless bacteria or yeasts (genetic recombination). The expression of these genes can yield commercially useful quantities of pathogen-specific antigens as components of recombinant subunit vaccines, such as the current hepatitis B vaccine; others are being evaluated (e.g. against herpes simplex and human papilloma viruses).

		4.5 Vaccines of the future

		Other applications of modern molecular biology in vaccine design are also coming into play, including DNA vaccines. The use of ‘naked’ (cell-free) DNA encoding critical antigens, directly injected into muscle, seems at first an improbable strategy, since the DNA does not have the necessary cellular machinery for its expression. Nevertheless, if the DNA has a suitable promoter, sufficient can be taken up by cells of the body to allow transcription and production of enough antigen to induce an immune response. The DNA construct is coated onto gold particles which are shot into the tissue using a gas-pressurised ‘gene gun’ (Figure 5). DNA vaccines have been tested in experimental animals with some success, inducing both antibodies and T-cell mediated immunity; trials of DNA constructs from HIV-1 and hepatitis B virus genomes have begun in human volunteers.
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				Figure 5: This gene gun uses a pulse of low pressure helium gas to deliver gold particles that have been coated with DNA or RNA directly into the tissues. (Courtesy of Bio-Rad)
		

		Another technique has been to produce genetically-engineered constructs in which the gene encoding a pathogen-specific critical antigen is transported into the vaccine recipient by a harmless virus or bacterium. These vector vaccines immunise the host against the critical antigen, which is expressed by the ‘gene vector’ (Figure 6).
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				Figure 6: Vector vaccines can be produced using harmless viruses or bacterial strains to carry genes encoding pathogen-specific antigens, which are expressed in the vaccine recipient and stimulate host immunity against the pathogen.
		

		Vaccinia is a popular choice as a gene vector, because it has a long history of relatively safe use in immunisation against smallpox and it can accommodate large amounts of DNA. Moreover, as the use of vaccinia for protection against smallpox has declined since the 1980s, the level of immunity to vaccinia in the population has fallen.

		
			
				Activity

			

			Why is this important in designing a genetically-engineered vaccine assembled in vaccinia viruses?

			
				
					
					Show
              answer
				

			

		

		Several vector vaccines have been developed to combat HIV infection, so far with limited results. An early version used canarypox virus carrying genes for HIV surface proteins (gp120 and gp41) and encoding some internal molecules including the viral polymerase.  A strain of Venezuelan equine encephalitis virus (VEE) has also been used as a vector for gp120. VEE has the advantages of being able to infect human cells and express the HIV glycoprotein, and although it can replicate in human cells, it cannot produce infectious virions. Malaria is another priority target for development of vector vaccines using DNA constructs from Plasmodium carried in vaccinia or fowlpox viruses.

		
			
				Activity

			

			The examples given above all use gene vectors derived from non-human animal viruses: cowpox, canarypox, fowlpox and equine encephalitis. Why are these selected rather than a harmless virus that normally infects humans?

			
				
					
					Show
              answer
				

			

		

		Bacteria are also under investigation as gene vectors (Figure 6), for example, in the oral typhoid vaccine, Ty21a. There are certain advantages in this approach: bacteria that live in the gut tend to induce strong immune responses in the gut-associated lymphoid tissues (GALT), including a good IgA response. Thus, bacterial vectors that express the antigens they are carrying in the gut would generate the type of immune response required to combat the enteric bacteria and viruses that cause diarrhoeal diseases. At the time of writing (2003) no bacterial constructs have been licensed for mass vaccination in humans, but Ty21 a is being tested as a vector for a variety of bacterial and other antigens, and the first human trial of HIV genes in a bacterial vector has begun.

		Finally, an interesting development has been the insertion of single genes encoding critical antigens from bacteria and viruses into plant genomes, including those of potatoes and tomatoes. The antigens are expressed in the plant, which can then be eaten with the aim of inducing an immune response in the gut! The first trial of an oral plant vaccine against hepatitis B virus using genetically engineered potatoes began in the USA in 1999. If it turns out to be protective, it would have a significant effect in developing countries where viral hepatitis is a major health problem. Growing anti-HBV potatoes for local consumption would be a cheap and effective way of protecting the population.

		
			
				Activity

			

			What could limit the efficacy of oral plant vaccines?

			
				
					
					Show
              answer
				

			

		

		
						Figure 7 summarises the current gene-based approaches to vaccine development.

		In addition to the pragmatic question of whether a genetically engineered vaccine will induce protective immunity, there is a debate as to whether it is safe to produce such vaccines at all. The arguments are ranged along lines that have been well-rehearsed in more general concerns about genetic engineering. Critics think that altering infectious agents – albeit harmless ones – could produce pathogenic reversion, or further unplanned recombination of the vaccine vector with other bacteria or viruses to produce pathogenic strains. Proponents think that this risk can be made negligible by comprehensively disabling the vectors. The debate is difficult to resolve because although the risks and dangers of contracting an infectious disease are quantified, the risks and dangers from a new genetic vaccine are hypothetical. Other issues of vaccine safety are discussed in Section 8.
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				Figure 7: Genetic approaches to vaccine development. One or more genes encoding critical pathogen-specific antigens are isolated and recombined with a harmless or disabled vector for delivery by injection, or incorporated into food plants for ingestion, or modified for injection as naked DNA. subunit antigens can be produced by genetic engineering.
		

		4.6 Summary of Section 4

		
				
				Conventional vaccines contain either killed pathogens or attenuated strains (live or killed) with the same critical antigens as the target pathogen. Genetic manipulation may delete the genes involved in pathogenicity to create new attenuated strains.

			

				
				Subunit vaccines contain pathogen fragments extracted by conventional biochemical techniques, or genetically engineered constructs. The subunit antigen may be conjugated with bacterial proteins or lipids to enhance its ability to induce protective immunity.

			

				
				DNA vaccines contain naked DNA encoding a pathogen-specific antigen which is ‘fired’ into host tissues and expressed there; vector vaccines contain pathogen genes inserted into the genomes of harmless viruses or bacteria. Both vaccine types generate an immune response when the gene product is expressed in the recipient. Oral plant vaccines are genetically engineered to express pathogen antigens with the aim of eliciting protective immunity in the gut when eaten.

			

		

	
		5 Influences on vaccine efficacy

		5.1 Introduction

		The efficacy of a protective vaccine is rarely 100 per cent. Vaccine efficacy can be calculated from the secondary attack rates in vaccinated and unvaccinated individuals and expressed as the relative reduction in the risk of infection in vaccine recipients, compared to the risk in unvaccinated people. In this section, we discuss factors that influence vaccine efficacy and determine whether it reaches the level required to protect a recipient against subsequent infection. We are not concerned here with population effects such as herd immunity and critical immunisation thresholds, which influence the ability of a vaccination programme to eliminate an infection in a community (we consider this in Section 7).

		5.2 Antigens and immunogens

		In Section 3 we highlighted the need for vaccines to contain pathogen-specific critical antigens, which provoke a protective immune response. Clearly, a vaccine that did not contain critical antigens would be ineffective, but we must now extend the discussion to include other influences on vaccine efficacy. We noted above that pathogens can have antigens that do not induce a protective immune response and that (in most people) antigens in foods do not elicit immunity at all. This introduces an important concept in immunology. It is necessary to distinguish between antigenicity, the ability of a molecule to be recognised as non-self by the cells of the immune system – and immunogenicity, the ability of that antigen to induce an immune response. Immunogenicity is not a fixed property: whether a particular antigen behaves as an immunogen is highly contingent on a number of interacting factors, including:

		
				
				the route by which it is delivered (e.g. orally; injected into the skin; inhaled intranasally); and the quantity of antigen in the ‘dose’;

			

				
				the genetic make-up of the immunised person and how this affects the ability to make an immune response to a particular antigen;

			

				
				the molecular structure of the antigen (e.g. carbohydrate, protein, lipid);

			

				
				the presence of other molecules that enhance immune responsiveness.

			

		

		
			
				Activity

			

			How could the route of administration influence the kind of immune response that develops against the antigens in a vaccine?

			
				
					
					Show
              answer
				

			

		

		Antigen presentation partly determines whether a T helper-1 (Th1) or a T helper-2 (Th2) type of response is favoured. Antigens presented to Th1 cells initiate the sequence of events culminating in cell-mediated immune responses; antigens presented to Th2 cells initiate antibody-mediated responses. In practice, both types of response can occur simultaneously, but the route of administration can favour one or the other. It can also influence the class of antibodies that appear: antigens presented in the gut will tend to induce IgA production, since large numbers of IgA-producing B cells are located there; by contrast, antigens injected into the skin will usually be transported to local lymph nodes, where IgG- and IgM-producing B cells predominate.

		
			
				Activity

			

			Explain how the genetic make-up of an individual can affect antigen presentation and why this has an influence on whether a vaccine is immunogenic.

			
				
					
					Show
              answer
				

			

		

		
			
				Activity

			

			What implication does this have for vaccine design?

			
				
					
					Show
              answer
				

			

		

		In addition to the MHC, several other gene loci have been identified that affect the ability to generate a protective immune response; these include genes that affect antigen processing, as well as those involved in cytokine production and cell/cell interactions.

		The molecular structure of an antigen can also affect whether it is immunogenic and the type of immune response it generates. Carbohydrates, lipids and glycolipid antigens are processed differently to protein antigens and they are not presented by conventional MHC molecules; for example, glycolipids are presented by a surface molecule designated CD1. Carbohydrates do not generally induce antibody class-switching, so they do not induce the production of high affinity IgG antibodies. We shall not go further into the details of how non-protein antigens are handled by the immune system, but you should note that it is essential that vaccines induce a strong, effective and long-lasting immune response to certain carbohydrates and glycolipids.

		
			
				Activity

			

			Can you explain why?

			
				
					
					Show
              answer
				

			

		

		The immunogenicity of pathogen antigens is thus essential to vaccine design, but this is often hard to achieve; for example, some critical antigens are not sufficiently immunogenic in a wide enough range of individuals. However, various other components of the vaccine preparation can be added to enhance the immune response. Such components are called adjuvants.

		5.3 Adjuvants

		
			Adjuvants are components of vaccines that enhance their immunogenic potential. In general, they work in one of two ways:

		
				
				They concentrate the antigen in one place (the ‘depot effect’).

			

				
				They activate antigen-presenting cells and induce cytokine production (Figure 8).

			

		

		The first adjuvants to be devised used antigens in emulsions with aluminium salts, which created depots of antigen and greatly enhanced the levels of antibodies produced in response. Aluminium hydroxide is still added to some vaccines for use in humans, including the diphtheria and tetanus toxoids. Work in animals showed that emulsions containing killed mycobacteria were exceptionally good at producing strong immune responses to other antigens. Mycobacterial products are very effective at activating macrophages and these adjuvants are thought to act by enhancing antigen presentation.

		
			
				Activity

			

			How can bacterial products enhance antigen presentation by macrophages?

			
				
					
					Show
              answer
				

			

		

		Some bacterial components such as LPS produce adverse local reactions in human recipients, which prevent their use in human vaccines. For example, mycobacteria can cause severe ulceration of the skin, especially in people who have been previously sensitised to them. However, these problems have been overcome in the newer conjugate vaccines (described earlier), which link the antigen irreversibly to bacterial products such as diphtheria or tetanus toxoid, or lipid A. Another technique is to use liposomes, microscopic sacs formed from phospholipids, which trap antigens and ensure that they can be taken up in quantity by antigen-presenting cells. In general, these adjuvants act via the depot effect.
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				Figure 8: Cytokines with potential applications as adjuvants in vaccines. Both IL-1 and IFN-γ cause leukocytes to be attracted to and accumulate at a source of antigen, e.g. a vaccine injection site. IL-1 increases the expression of costimulatory molecules on antigen-presenting cells (APCs) and IL-2 receptors (Il-2R) on T cells. IFN-γ increases the expression of MHC molecules and costimulatory molecules on APCs. IL-2 is required for T-cell division, so it enhances cell-mediated immunity.
		

		The second category of adjuvants takes a different approach, by incorporating cytokines into the vaccine to enhance the immune response directly. At present (2003) this strategy has been tried in experimental animals, principally using IL-1, IL-2 and IFN-γ, but none have yet been approved for use in vaccines for humans. Figure 8 summarises how these cytokines should (in theory) enhance immune responses to vaccines, although there are many difficulties to be overcome, including the high cost of producing synthetic cytokines.

		5.4 Summary of Section 5

		
				
				When designing a vaccine, the antigens it contains must be immunogenic and selected to induce a protective immune response in genetically different recipients.

			

				
				The molecular structure of the antigen, the route of administration and the presence of adjuvants in the vaccine can all influence the efficacy of the immune response, and the type and location of antibody-mediated and cell-mediated defences.

			

				
				Adjuvants in vaccines function either by concentrating antigen in ‘depots’ where they are more effectively taken up by antigen-presenting cells, or by stimulating components of the immune response directly.

			

		

	
		6 Challenges to vaccine development

		6.1 Introduction

		Vaccination seems such a straightforward and effective strategy for controlling infectious disease that the question arises of why we cannot develop vaccines against every pathogen and parasite.

		
			
				Activity

			

			Suggest reasons why effective vaccines already exist (a) against polio, but not against HIV infection; (b) against influenza, but not the common cold; and (c) against tetanus, but not syphilis.

			
				
					
					Show
              answer
				

			

		

		Comparisons such as these reveal that the factors limiting vaccination strategies to control infectious diseases fall into five broad categories.

		
				
				
					The nature of the pathogen: including, its distribution in human populations and whether it infects non-human hosts; its mode and speed of transmission; the type of symptoms it causes; whether the disease has a symptom-free latent period or a ‘carrier’ state.

			

				
				
					The nature of the immune response: including, whether antibody-mediated or cell-mediated immunity predominates in an effective immune response; the type and location of protective responses; the identification and immunogenicity of critical antigens; scientific knowledge of how to enhance the immune response.

			

				
				
					Economic factors: including, whether it is cost-effective to develop a vaccine and whether a vaccine would be affordable by those who would benefit most from it.

			

				
				
					Organisational factors: including, whether the infrastructure and personnel necessary to conduct a vaccination programme exist in a susceptible population.

			

				
				
					Cultural factors: including, the level of public understanding of what vaccination can (and cannot) protect against, and concerns about vaccine safety.

			

		

		These categories cannot be considered in isolation from each other: the co-evolution of pathogens and their hosts means that (1) and (2) above are intrinsically related and continuously changing; the state of scientific knowledge of the pathogen and host immune responses influence whether (3) the economic case will favour research into a new vaccine; an effective vaccine may be produced, but organisational difficulties (4) may mean that it cannot be delivered where it is most needed (e.g. due to lack of refrigerated storage facilities or trained vaccinators); and (5) concerns about safety may limit vaccine uptake.

		In the rest of this section, we consider biological factors of the pathogen and the host, which present challenges to the development of vaccines. In Section 7, we turn to the economic, organisational and cultural limitations on vaccination as a strategy to control infectious disease.

		6.2 Zoonoses

		Eradication of a disease is a splendid aim, but although vaccines exist against some important zoonotic diseases (e.g. tuberculosis), this goal is extremely difficult or even impossible to achieve for zoonoses. The situation is well illustrated by the viral zoonoses such as yellow fever. An effective vaccine has been available against yellow fever virus for several decades, but the WHO estimates there are still at least 200,000 cases per year with 30,000 deaths (WHO, 2001). The virus is present in monkeys in equatorial Africa and South America and is transmitted from monkeys to humans principally by mosquito bite. It is clearly impossible to eradicate the virus, because there is a very large natural host population of monkeys in which it will persist. Also, the female mosquitoes can transmit the virus ‘vertically’ to their offspring in their eggs, maintaining its presence in the vector population.

		Over 200 viruses fall into the category of zoonotic infections (Taylor, 2001), including some of the most lethal human infections ever identified. They include Lassa fever, Hanta virus pulmonary syndrome, Ebola fever and Marburg disease. Fortunately, the incidence of human infection with these diseases is still very low and usually sporadic, but case fatality levels are typically 50–80 per cent (as Figure 9 illustrates). In epidemics, human-to-human transmission readily occurs among close contacts of the original case, but strict quarantine measures have (so far) contained the outbreaks, although complete control has sometimes taken over a year. Nevertheless, the episodic recurrence shown in Figure 9 demonstrates the potential dangers of a large pool of ‘animal’ viruses, either transmitting infection to humans directly or acting as a source for the development of new human viruses.
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				Figure 9: Outbreaks of Marburg disease and Ebola fever in Africa, 1970s to 2002, showing the year and (in brackets) the number of fatalities as a fraction of the number of clinically identified cases. Marburg virus was first identified in 1967 when staff at scientific institutes in Marburg, Frankfurt and Belgrade were infected by research material from African green monkeys imported from Uganda.
		

		Although it would be desirable to have vaccines against high-fatality viral zoonoses, the animal reservoirs of infection will always be present. Moreover, there are a number of other factors which mean that vaccine development is of relatively low priority. Firstly, if the disease is very rare, the financial incentive for a company to develop a vaccine is lacking. Secondly, there are such a large number of zoonotic viruses that it is difficult to know where to start. An individual who is planning to travel in an area where the infections are found might have to be immunised against a wide range of viruses. Despite these factors, some vaccine development is underway for viral haemorrhagic diseases, since they would be of particular value to health care workers involved in controlling epidemics.

		6.3 Asymptomatic carriers

		A related problem for disease eradication is seen in some human infectious diseases, where a carrier state develops. One example is typhoid, where 2–5 per cent of individuals become chronically infected, but without any symptoms of the disease. They excrete the typhoid bacteria continuously into their faeces and act as a persistent reservoir of infection. There have been several notable instances of individuals whose work involved food preparation, who have unwittingly passed the disease to dozens of others via the faecal-oral route.

		Another example is the hepatitis B virus (HBV), the major cause of progressive liver disease and hepatic cancers worldwide, which can exist in an asymptomatic carrier state. About two billion people worldwide are infected with HBV, of whom 350 million are carriers.Very rarely, health workers in the UK are discovered to be carriers of HBV when they accidentally infect patients. (Medical students in the UK and people who come into contact with human tissue are usually vaccinated against HBV.) The majority of cases of HBV infection in Western countries are now either sexually transmitted or related to intravenous drug-use; the virus can also be transmitted vertically and post-natal transmission from mother to baby is the principal route in South-East Asia.

		6.4 Evasion of the immune response

		All the infectious agents that cause disease in humans have had to evolve ways of evading our immune responses. Even the zoonoses which have other hosts, and diseases such as tetanus and cholera with causative agents that live in the environment in a free-living form, have adapted to survive for at least a period in human hosts.

		Some pathogens mutate or change their surface molecules so rapidly that they keep ‘one step ahead’ of the immune response, at least for a time; some disguise themselves from recognition by the immune system; and others have developed ways of limiting the effectiveness of the mechanisms directed against them.

		
			
				Activity

			

			Give examples of pathogens that evade immune responses by: (a) antigenic variation; (b) antigenic disguise; and (c) countermeasures against immune effector mechanisms.

			
				
					
					Show
              answer
				

			

		

		Some additional points about antigenic variation are worth considering in the context of vaccine design. One of the greatest challenges to vaccine development comes from pathogens that mutate their surface antigens very rapidly. In many cases, the areas that mutate are those on exposed loops of external proteins. In HIV, for example, mutation of specific parts of the pathogen's structure can contribute to evasion of the immune response without interfering with the structural integrity of the virus. There are specific regions on gp120, the large surface glycoprotein of HIV, which are particular targets for antibody responses (i.e. they are immunogenic). These regions are particularly susceptible to mutation, so their shapes ‘drift’ as the antibody response builds up, and new clones of B cells have to be activated to cope with the change. However, these immunogenic regions are not vital functional areas of the gp120 molecule. As the gp120 molecule is required by the virus for attachment to CD4 on helper T cells and macrophages, it cannot mutate randomly since it must always retain its ability to bind to CD4. It is notable that the areas that mutate the most are outside the CD4-binding site.

		A different kind of problem is seen in trypanosomes, which switch their variant surface glycoproteins. The sole function of these molecules is to protect the outer surface of the parasite and deflect the antibody response. Although immune responses are effective for a time against one VSG, they are ultimately ineffective in controlling the progression of the disease. There are invariant proteins on the trypanosome surface, but these are much less prevalent and less immunogenic than the VSGs, so they are useless as components of a vaccine. One of the main aims of vaccine designers, therefore, is to induce immune responses to those segments of critical antigens that are constrained and cannot mutate without the pathogen losing a key function.

		A related problem arises with malaria. The antigens of Plasmodium are extremely complex and vary between different stages of the life cycle of the parasite. Some proteins vary between different Plasmodium strains, while others are relatively constant. An example is the circumsporozoite (CS) antigen, which is involved in attachment of the Plasmodium sporozoite to host liver cells. More than half of the CS protein consists of simple repeats of four amino acids (Figure 10). Such an area may be immunogenic, while being unimportant for protein function.
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				Figure 10: Schematic representation of the circumsporozoite (CS) antigen of Plasmodium falciparum strain IMT22. The highlighted area contains 37 repeats of the amino-acid sequence asparagine-alanine-asparagine-proline (known as NANP), and 4 repeats of the sequence asparagine-valine-aspartate-proline (or NVDP). The number of repeats and their arrangement vary greatly between different parasite strains.
		

		
			
				Activity

			

			Explain how other ‘decoy’ proteins of the malaria parasite protect it from host antibody-mediated responses and why they present a challenge for vaccine design.

			
				
					
					Show
              answer
				

			

		

		The existence of all these escape mechanisms means that it takes a considerable time for even partial immunity to malaria to develop in a naturally-infected population. Consequently, it has been difficult to identify exactly which immune responses would be effective against the parasite, and what to include in a vaccine that could stimulate protective response mechanisms.

		6.5 Multiple strains

		A similar problem for vaccine design comes from those pathogens that exist in a very large number of different ‘strains’ which are in circulation concurrently. The individual strains are generally stable, so it is not the case (as with rapid mutation and antigenic drift) that new strains are arising all the time, but the numbers of different strains that would need to be included in a vaccine is immense. For example, the streptococci that cause disease in humans can be classified into 20 main serotypes and more than 100 subtypes, based on recognition by specific antibodies. Salmonella bacteria exist in over 2200 different serotypes! This makes it very difficult to design a vaccine that can induce protection against even a significant number of these strains. Apart from the basic problem of identifying and culturing the relevant strains, if too many are included in the vaccine, then the amount of each is too low to induce an adequate immune response. At present, satisfactory vaccines exist for only a few of the pathogenic salmonellae or streptococcal bacteria.

		6.6 Prion diseases

		Finally, we should look at the particular problems associated with prion diseases, or transmissible spongiform encephalopathies, such as variant Creutzfeld Jacob Disease (vCJD) and kuru. Prion diseases are caused by altered forms (prions) of small membrane glycoproteins, which are normally expressed on a number of cell types in the body, including neurons and lymphocytes. Once prions have appeared, the endogenous protein becomes folded in the same conformation as the prion, so the prions appear to ‘replicate’ and act like an infectious agent.

		
			
				Activity

			

			Why will it be very difficult to develop a vaccine against prion diseases?

			
				
					
					Show
              answer
				

			

		

		In theory, the conformational differences between the prion and the endogenous protein might allow it to be recognised by B cells and antibodies, because they recognise the overall shape (conformation) of an antigen. However, in practice any differences seem to be too small to be immunogenic, possibly since the B cells do not receive help from T cells.

		6.7 Conclusion

		Where pathogens show great antigenic variation or multiple strains, the problems of vaccine development revolve around difficulties in identifying critical antigens that show little variation and which induce protective immunity. The challenge to achieve this has not yet been met for a number of important infectious diseases, which still lack effective vaccines (Table 4). Nevertheless, with the possible exception of prions, there are no theoretical reasons why vaccines cannot be developed to give protection against most infectious diseases. However, the limitations on vaccination strategies extend beyond the challenges posed by incomplete biological knowledge – as the final section of this chapter illustrates

		
			
				Table 4: Some examples of infections that cannot yet be controlled by vaccination.†
		

		
			
				View table
			

		

		
			†Many other infectious diseases can only be partially controlled by vaccines with low efficacy (e.g. cholera).

		6.8 Summary of Section 6

		Features of host-pathogen interactions that present a major challenge to vaccine development include:

		
				
				A permanent reservoir of infection in other animals (zoonoses) or in carrier individuals, and free-living pathogens in the environment.

			

				
				Rapid mutation of pathogen genomes resulting in antigenic variation, antigenic disguise with host proteins, multiple strains, or different antigens at different stages of the pathogen's life cycle.

			

				
				Effective countermeasures in pathogens to evade or inhibit immune responses against them including decoy proteins, and inhibition of lysosome fusion complement activation or antigen presentation.

			

				
				Immunogenic regions located away from regions that are essential for pathogen survival and replication.

			

				
				Weak or absent immunogenicity of pathogen antigens, which also creates scientific uncertainty about what constitutes an effective immune response.

			

		

	
		7 Limitations on vaccination programmes

		7.1 Introduction

		Where vaccination programmes have been successful, they have been immensely powerful and effective ways of combating infectious disease. Following the eradication of smallpox, a number of other diseases, including polio, mumps and rubella (German measles) are in line for global eradication over the next 10–20 years. Vaccines could, in theory, be developed for a larger range of infectious diseases than is currently the case, but there are complex economic, organisational and cultural limitations on vaccination programmes that are not easy to disentangle. Some of the major reasons why some diseases are apparently ‘neglected’ as candidates for vaccine control are discussed in this final section; you will readily identify other limitations on vaccination programmes when you conduct an Internet search into their progress at the end of this unit.

		7.2 Cost-effectiveness

		The lack of a vaccine against certain infectious agents may not be because the scientific knowledge of the pathogen or the host is inadequate, but because it would not be cost-effective to develop one. At first sight, this may seem surprising, given that most vaccines are generally very cheap and effective. The Global Alliance for Vaccines and Immunisations (GAVI, a consortium of international health agencies, charities, governments and pharmaceutical companies formed in 1999) supplies the DTP vaccine against diphtheria, tetanus and pertussis (whooping cough), the oral polio vaccine, the combined MMR measles, mumps and rubella vaccine, and the BCG vaccine against tuberculosis, to immunise children in developing countries at a cost of under US$1 per dose. In addition, there is the cost of organising, conducting and evaluating a mass vaccination programme. Nevertheless, the cost per person for the most widely used vaccines is small – particularly when set against the estimated two million children who still die each year from vaccine-preventable diseases.

		However, not all vaccines are cheap: some are priced above the means of the countries that need them most and supplies may not be sufficient to meet demand. For example, 12 million doses of a vaccine against all four of the major strains of meningococcal bacteria are sold to rich countries every year at differential prices, ranging up to US$50 a dose in the USA. An offer by the manufacturers to supply 2 million doses to African countries at $2.75 each was more than they could afford and far below the 10 million doses required (Lancet Infectious Diseases Newsdesk, 2002).

		The major expense comes in the initial stages of laboratory research to develop a new vaccine, and particularly in conducting the clinical trials required to establish whether it is safe and effective (Box 1). This cost may be over US$150 million when all expenses are included. Commercial companies take strategic decisions as to whether such investment can be justified in relation to the returns available. The urgent work to develop HIV vaccines has been driven partly by the fact that an estimated 1.5 million people in the USA and Western Europe were living with HIV infection by the end of 2001, causing over 27 000 deaths annually. (Global and regional HIV/AIDS data are regularly updated on the WHO websites.) Given that over 90 per cent of AIDS deaths occur in poor countries, the extent to which HIV affects the rich countries of the world, where citizens would pay a lot for a protective vaccine, has been a factor in the race to develop the first one. But the world market of 6 billion people (since everyone is at risk from HIV) is the greatest possible incentive to investors, and hundreds of millions of dollars have been committed to research into protective and therapeutic HIV vaccines. (For reports on progress, see links to the International AIDS Vaccine Initiative website under Course Resources.)

		
			Box 1 Clinical trials of vaccines

			After extensive laboratory tests on animals, clinical trials of vaccine efficacy and safety take place in humans in three phases. Phase 1 trials assess the tolerability of the vaccine in a small number of healthy volunteers. Phase 2 trials test various vaccination regimens (dosage, spacing) for efficacy and tolerability in well-defined groups of a few hundred individuals who are at high risk of infection (e.g. in the case of HIV vaccine trials, the recipients have included injecting-drug users and sex workers). Effects of the vaccine on their immune responses are evaluated and the subsequent rate of infection in the vaccinees is compared with that in control groups who received placebo (dummy) vaccinations, or the existing vaccine where the trial is of a newer preparation. Phase 2 trials of therapeutic vaccines may also be conducted on already-infected subjects, to see if the vaccine slows the progression of the disease or has adverse effects (e.g. promoting a damaging inflammatory response). Phase 3 trials involve large groups of uninfected people (usually thousands) and may have a ‘multi-centre’ design, with different research teams evaluating the outcomes in different locations (see Figure 11). During the Phase 3 trials, attempts will be made to get the vaccine registered for use in the countries in which the first vaccination programme is to be launched. Thereafter, the performance of the vaccine is monitored in mass vaccination programmes in the target populations.
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					Figure 11: Parents in Southern India queue for their children to be vaccinated during a trial of a new vaccine against leprosy, 1990.
			

		

		The prospect of lucrative markets in high-income countries has undoubtedly driven research into protective vaccines against human papilloma virus infection, a major contributory factor in cervical cancers, and into the development of a therapeutic vaccine that directs the immune system to destroy the ‘plaques and tangles’ in the brains of people with Alzheimer's disease. By comparison, resources for developing vaccines against parasite-mediated diseases, such as Chagas’ disease and sleeping sickness, which only affect poorer countries, have been comparatively meagre. In some cases the veterinary significance of a zoonotic pathogen or parasite may be given higher priority and this can initiate research into a vaccine that translates subsequently into a preparation for human usage.

		Governments, charities and non-commercial organisations also take decisions on the relative merits of vaccines compared with other, more cost-effective, control measures. For example, syphilis is readily treated by antibiotics and the spirochaete has not become antibiotic resistant. Since most antibiotics are also cheap and even easier to administer than vaccines, there have been few incentives to develop a vaccine against syphilis. A similar argument has applied to many other bacterial diseases, such as streptococcal infections and gonorrhoea. However, with the increase in antibiotic resistance in many important bacterial pathogens, the balance of the argument is now shifting towards vaccine development.

		For some infectious diseases – particularly the diarrhoeal diseases and those caused by parasites – public health strategies may be as (or more) effective than vaccination. For example, the provision of clean drinking water and sanitation has done more to prevent epidemics of cholera than has any vaccination programme.

		7.3 Organisational difficulties

		As the Polio Case Study illustrated, the attempt to eradicate a major infectious disease requires an immense effort to organise systematic vaccination programmes throughout all endemic regions, backed up by vigilance to identify residual areas where the pathogen may be persisting or could have been re-introduced. Mass vaccination programmes present a huge logistical task for those who are engaged in their organisation and delivery. Consider what must be involved in administering the National Immunisation Days (NIDs), which aim to vaccinate several million children concurrently at hundreds of centres throughout countries such as India, Somalia or Peru.

		
			
				Activity

			

			Suggest some of the challenges such an event poses for its organisers.

			
				
					
					Show
              answer
				

			

		

		Organisational problems such as these mean that the conduct of mass vaccination programmes is often less than ideal, particularly but not exclusively in developing countries. For example, the WHO's Immunization Safety Project ( reported in 1998 that up to one third of vaccinations were not being carried out in a way that guaranteed sterility, and only one third of countries importing vaccines had a monitoring system to detect vaccine-associated adverse events. The procedures for ensuring optimum storage of vaccines and disposal of injection equipment were often inadequate, and the most up-to-date vaccines could not always be afforded or obtained.

		
			
				Activity

			

			What ‘perverse effect’ of vaccination could occur in a community where a poorly organised vaccination programme failed to achieve population coverage at or above the critical immunisation threshold?

			
				
					
					Show
              answer
				

			

		

		Perverse effects such as these have contributed to public anxiety about the safety of vaccination programmes.

		7.4 Vaccine safety

		Our views on the safety of vaccines have changed enormously since they were first introduced. Consider variolation, which preceded vaccination for smallpox (Section 1). The high fatality rate from smallpox meant that the 2–3 per cent risk of death associated with variolation was considered acceptable in the seventeenth century. Nowadays however, the risk of adverse reactions is a primary consideration, partly because vaccination is usually performed on people who are well, so there is a requirement for very high safety standards.

		The production of vaccines is subject to rigorous quality controls to ensure that every batch delivers the same potency, does not induce harmful autoimmune or inflammatory responses, and is free from harmful contaminants. Nevertheless, accidents have occurred in which pathogens survived in supposedly ‘killed’ whole-cell vaccines and live attenuated strains have occasionally reverted to pathogenicity (as the Polio Case Study illustrated). Vaccines are usually produced by growing pathogenic or attenuated strains in laboratory animals or in tissue cultures derived from their cells, and animal proteins may be added to tissue cultures as nutrients.

		
			
				Activity

			

			What additional challenges does this pose for vaccine safety?

			
				
					
					Show
              answer
				

			

		

		The new DNA vaccines, the use of viral or bacterial ‘gene vectors’ and the possibility that prions may contaminate vaccines, add further levels of complexity. (New challenges for vaccine quality control are reviewed in a WHO report by Dellepiane et al.,2000.)

		Most people tolerate the minor discomfort of an injection and the possibility of local swelling, slight fever or other minor symptoms in the short term following a vaccination, but more extreme or long-lasting side-effects are unacceptable. No medical procedure carries a zero risk and vaccinations are no exception, but in particular groups, such as people with immunodeficiencies, the risk is higher and vaccination with live attenuated strains may be inadvisable. Even when a vaccine has a good safety record, the perception of risk and concerns about adverse reactions can have a major impact on vaccine uptake.

		7.5 Perceived risk of vaccination

		An important consideration in vaccination programmes is the perceived risk associated with the vaccine. As the incidence of a disease falls (possibly as a result of vaccination), the risk of contracting it also falls. Of course, the risk to individuals from the vaccine remains the same – but what changes is the relative importance of the disease compared with the perceived importance of any adverse effects of the vaccine. There is less incentive to be vaccinated or to have a child vaccinated in a population with a low incidence of the disease, and concerns about possible side-effects of the vaccine can further reduce its uptake.

		
			
				Activity

			

			What consequence might falling vaccine uptake have for the incidence of a vaccine-preventable disease in a population? 

			
				
					
					Show
              answer
				

			

		

		The perception of risk is a subtle and complex phenomenon. Many studies have shown that people tend to overestimate the chance of suffering a rare adverse event (such as being struck by lightning) and underestimate ‘everyday’ sources of risk (such as traffic accidents), which are actually much more likely to happen. Public perception of the risks associated with vaccinations seems to follow this pattern, in that people in countries where a vaccine-preventable disease has fallen to a very low level tend to overestimate the residual risk associated with the vaccine. An additional consideration is that most vaccine recipients are babies or very young children who cannot ‘consent’ to the procedure. Parents may be more reluctant to have children vaccinated than a rational assessment of the risks and benefits would dictate, because they will feel responsible for any adverse outcomes of a procedure they deliberately chose to accept. Two examples of vaccination programmes illustrate these ideas.

		In 1999, the new conjugate ‘MenC’ vaccine against Group C Neisseria meningitidis, one of several causes of meningitis, was introduced in the UK in the first mass vaccination programme with this vaccine in the world. An earlier subunit vaccine against Groups A and C was available, but had never been used in a routine vaccination schedule. No vaccine currently protects against Group B, which is twice as prevalent as Group C, but causes a less severe illness. Before 1999, there were about 1500 cases of Group C meningitis in the UK annually, with a 10 per cent case fatality rate and an incidence of serious permanent disabilities in about 15 per cent of those who survived. The septicaemia can cause such rapid and extensive tissue damage in the extremities that amputation of the hands, forearms and lower limbs may be unavoidable.

		The vaccine was offered initially to young children, then to everyone of school age, and later to young adults (e.g. college students), these being the highest risk groups. The programme was strongly promoted by the government, health professionals and independent bodies such as the Meningitis Trust. Even though meningitis C is a rare condition – around 5 cases annually per 100,000 children aged under 5 years – parents saw it as such a serious disease that there was a high uptake of the new vaccine. The perceived threat from the disease was considered to be so great that almost all parents accepted government assurances that any risk associated with the new vaccine was low (as indeed turned out to be the case). Following the introduction of the MenC vaccine, the incidence of Group C meningitis fell by about 75 per cent.

		
			
				Activity

			

			Estimate the annual number of lives saved by the introduction of the MenC vaccine in the UK.

			
				
					
					Show
              answer
				

			

		

		Contrast the lack of public anxiety about vaccine safety in the MenC programme, with the continuing controversy about vaccination against Bordetella pertussis, the causative agent of whooping cough. A pertussis vaccine has been available in the UK since the mid-1950s, accelerating the downward trend in disease incidence. However, in the mid-1970s, concern was expressed about possible neurological consequences of the vaccine. Uptake fell very rapidily from 81 per cent to 30 per cent, followed soon after by a sharp increase in the incidence of whooping cough (Figure 12).
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				Figure 12: The number of reported cases of whooping cough, and associated deaths, in England and Wales, 1940–1996, with vaccine uptake (% coverage in the target group) from 1967.
		

		As the perceived threat of the disease rose, parental confidence in the vaccine was re-established and vaccination rates increased again, bringing the incidence of whooping cough back down to almost zero in the early 1990s.

		By comparison with bacterial meningitis, whooping cough is highly contagious. The estimated value of R
			0 for England and Wales in the 1970s, assuming a totally susceptible population, is 16–18. With a transmission risk of 50–90 per cent (i.e. effective transmission between an infective case and a susceptible individual occurs in 50–90 per cent of contacts), most children in an unimmunised population will become infected. Thus, as vaccination rates fell in the 1970s, epidemics very quickly occurred and parents became increasingly concerned about its effects. Historically in the UK, whooping cough was a major cause of infant death, and it still carries a risk of neurological damage or detached retina due to the coughing in a minority of cases. However, as vaccination levels have risen, parental experience of the effects of whooping cough have faded, and concerns about possible adverse reactions to the vaccine have resurfaced.

		The cyclical resurgence of whooping cough associated with the decline in vaccination levels highlights the societal dimension of attempts to eradicate an infectious disease. In 2002, concerns were expressed in the UK and in the USA that the combined measles, mumps and rubella vaccine (MMR) might be associated with the development of autism or gastrointestinal abnormalities. Vaccination rates have fallen in those countries, and not just in relation to MMR. Some parents have lobbied for separate vaccines against measles, mumps and rubella to replace the triple vaccine in the belief that this approach would be safer, despite government assertions that it will result in less protection. By the time you are reading this, the debate will have moved on.

		7.6 Summary of Section 7

		
				
				The cost of developing and testing a new vaccine is considerable; there is no incentive to develop a vaccine if there are more cost-effective or accessible ways of controlling the disease, if the population at risk cannot pay the market price, or if the disease is so rare that a vaccine would not be profitable.

			

				
				Organisational difficulties in the delivery of mass vaccination programmes can limit their efficacy and (in certain cases) lead to perverse effects, such as an increase in the proportion of adverse outcomes if sub-threshold vaccine coverage increases the average age at infection.

			

				
				Quality control procedures on vaccines must be rigorously applied to ensure that they deliver an effective dose and are not contaminated by potentially harmful material.

			

				
				Perceptions of risk associated with a vaccine can lead to a decline in its uptake and subsequent resurgence of the disease. The level of concern about the safety of a vaccine tends to fluctuate in an inverse relationship with the perceived level of threat from the disease it controls. As disease incidence declines, the safety of the vaccine becomes an overriding consideration.

			

		

	
		8 Internet researches into vaccination issues

		
			Conclude your study by undertaking some broad Internet searches on key topics raised in this unit. First, bring yourself up to date with the current status of the MMR debate. Spend about one hour on this exercise.

		

		
			
				Activity

			

			You will certainly find a number of sites with highly polarised opinions in the MMR debate. You should aim to evaluate the reliability of the sites you visit. What evidence do they present? Do they reference their evidence? How much use is made of quotations from individuals? What links do the websites provide? Are links to other sites selective to one side of the debate, or do they address the other side too? Here are some of the other questions that you might consider:

			
					
					Has a fall in the uptake of MMR in any country been associated with an increase in the incidence of measles, or mumps, or rubella? Is it possible to quantify the effect?

				

					
					What evidence has emerged either to support or contradict concerns about a link between MMR and autism or other adverse outcomes?

				

					
					What are the effects of measles in unvaccinated children in developing countries?

				

					
					Have concerns been expressed about possible adverse outcomes of any other vaccine, and (if so) on what evidence has this been based?

				

			

		

		
			
				Activity

			

			Now investigate the details of at least one other vaccination programme (in addition to the polio eradication campaign, which you should already have researched as part of the Polio Case Study). Spend about one hour on this exercise.

			
					
					Identify the type of vaccine used, the method of delivery and any issues that have emerged during the organisation of the programme.

				

					
					What has been the effect over time on the incidence or severity of the disease? How has this varied in different locations?

				

					
					What are the prospects for eradicating the infectious agent globally through mass vaccination programmes? What factors are delaying or threatening progress?

				

			

		

		We have provided some links below  to websites dedicated to vaccination data and progress reports in the UK, USA and internationally, but there are many others.

		
			Tuberculosis
		

		World Health Organisation fact sheet on tuberculosis.

		This site provides a link to the work of STOP TB department and includes the WHO Report 2005 “Global Tuberculosis Control” (full report and summary; links to previous annual Global TB Control reports).

		The portal to factsheets and epidemiological data on TB in England and Wales collated by the Health Protection Agency.

		The portal to factsheets and epidemiological data on TB collated by the Centers for Disease Control and Prevention (CDC), located in the USA but also collates international data.

		
			Syphilis
		

		The National Institute of Allergy and Infectious Diseases fact sheet on syphilis.

		Centre for Disease Control and Prevention (CDC) Elimination of syphilis.

		Health Protection Agency. STIs and HIV reports and publications.

		Republic of South Africa Department of Health survey report on HIV and syphilis.

		GeneQuiz links to information about the T. Pallidum genome. Information on the genomes from other bacteria can be accessed from their home page.

		
			Cholera
		

		This has some FAQ on cholera and info on the cholera Global task Force.

		FAQ on cholera from the CDC.

		The life and times of Dr John Snow.

		A case study of the 1991 peru outbreak. 

		
			HIV and AIDs
		

		A tutorial on HIV/AIDS.

		Statistics on numbers affected and affected groups.

		A comprehensive site on all aspects of HIV.

		CDC national prevention network.

		A site on treatment. This page has a lot on vaccines.

		
			Polio
		

		The WHO maintains a regularly updated website on the history and progress of the eradication campaign, and the current global status of polio, and links to specific country data and a "Polio News" bulletin.

		The UNICEF website on polio focuses on the effects on children.

		Information on the biology of picornaviruses, with detailed discussion of polio virus structure, functions and genome.

		Polio is the subject of a themed issue of the Bulletin of the World Health Organisation (2000), which contains articles on what makes polio a 'suitable target' for eradication, details of the Angola outbreak of 1999 (the largest ever in Africa), the eradication campaign in specific countries and a consideration of what happens after vaccination stops.
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	OEBPS/js/jquery.tablesorter.js
/*
 * 
 * TableSorter 2.0 - Client-side table sorting with ease!
 * Version 2.0.3
 * @requires jQuery v1.2.3
 * 
 * Copyright (c) 2007 Christian Bach
 * Examples and docs at: http://tablesorter.com
 * Dual licensed under the MIT and GPL licenses:
 * http://www.opensource.org/licenses/mit-license.php
 * http://www.gnu.org/licenses/gpl.html
 * 
 */
/**
 *
 * @description Create a sortable table with multi-column sorting capabilitys
 * 
 * @example $('table').tablesorter();
 * @desc Create a simple tablesorter interface.
 *
 * @example $('table').tablesorter({ sortList:[[0,0],[1,0]] });
 * @desc Create a tablesorter interface and sort on the first and secound column in ascending order.
 * 
 * @example $('table').tablesorter({ headers: { 0: { sorter: false}, 1: {sorter: false} } });
 * @desc Create a tablesorter interface and disableing the first and secound column headers.
 * 
 * @example $('table').tablesorter({ 0: {sorter:"integer"}, 1: {sorter:"currency"} });
 * @desc Create a tablesorter interface and set a column parser for the first and secound column.
 * 
 * 
 * @param Object settings An object literal containing key/value pairs to provide optional settings.
 * 
 * @option String cssHeader (optional) 			A string of the class name to be appended to sortable tr elements in the thead of the table. 
 * 												Default value: "header"
 * 
 * @option String cssAsc (optional) 			A string of the class name to be appended to sortable tr elements in the thead on a ascending sort. 
 * 												Default value: "headerSortUp"
 * 
 * @option String cssDesc (optional) 			A string of the class name to be appended to sortable tr elements in the thead on a descending sort. 
 * 												Default value: "headerSortDown"
 * 
 * @option String sortInitialOrder (optional) 	A string of the inital sorting order can be asc or desc. 
 * 												Default value: "asc"
 * 
 * @option String sortMultisortKey (optional) 	A string of the multi-column sort key. 
 * 												Default value: "shiftKey"
 * 
 * @option String textExtraction (optional) 	A string of the text-extraction method to use. 
 * 												For complex html structures inside td cell set this option to "complex", 
 * 												on large tables the complex option can be slow. 
 * 												Default value: "simple"
 * 
 * @option Object headers (optional) 			An array containing the forces sorting rules. 
 * 												This option let's you specify a default sorting rule. 
 * 												Default value: null
 * 
 * @option Array sortList (optional) 			An array containing the forces sorting rules. 
 * 												This option let's you specify a default sorting rule. 
 * 												Default value: null
 * 
 * @option Array sortForce (optional) 			An array containing forced sorting rules. 
 * 												This option let's you specify a default sorting rule, which is prepended to user-selected rules.
 * 												Default value: null
 *  
  * @option Array sortAppend (optional) 			An array containing forced sorting rules. 
 * 												This option let's you specify a default sorting rule, which is appended to user-selected rules.
 * 												Default value: null
 * 
 * @option Boolean widthFixed (optional) 		Boolean flag indicating if tablesorter should apply fixed widths to the table columns.
 * 												This is usefull when using the pager companion plugin.
 * 												This options requires the dimension jquery plugin.
 * 												Default value: false
 *
 * @option Boolean cancelSelection (optional) 	Boolean flag indicating if tablesorter should cancel selection of the table headers text.
 * 												Default value: true
 *
 * @option Boolean debug (optional) 			Boolean flag indicating if tablesorter should display debuging information usefull for development.
 *
 * @type jQuery
 *
 * @name tablesorter
 * 
 * @cat Plugins/Tablesorter
 * 
 * @author Christian Bach/christian.bach@polyester.se
 */

(function($) {
	$.extend({
		tablesorter: new function() {
			
			var parsers = [], widgets = [];
			
			this.defaults = {
				cssHeader: "header",
				cssAsc: "headerSortUp",
				cssDesc: "headerSortDown",
				sortInitialOrder: "asc",
				sortMultiSortKey: "shiftKey",
				sortForce: null,
				sortAppend: null,
				textExtraction: "simple",
				parsers: {}, 
				widgets: [],		
				widgetZebra: {css: ["even","odd"]},
				headers: {},
				widthFixed: false,
				cancelSelection: true,
				sortList: [],
				headerList: [],
				dateFormat: "us",
				decimal: '.',
				debug: false
			};
			
			/* debuging utils */
			function benchmark(s,d) {
				log(s + "," + (new Date().getTime() - d.getTime()) + "ms");
			}
			
			this.benchmark = benchmark;
			
			function log(s) {
				if (typeof console != "undefined" && typeof console.debug != "undefined") {
					console.log(s);
				} else {
					alert(s);
				}
			}
						
			/* parsers utils */
			function buildParserCache(table,$headers) {
				
				if(table.config.debug) { var parsersDebug = ""; }
				
				var rows = table.tBodies[0].rows;
				
				if(table.tBodies[0].rows[0]) {

					var list = [], cells = rows[0].cells, l = cells.length;
					
					for (var i=0;i < l; i++) {
						var p = false;
						
						if($.metadata && ($($headers[i]).metadata() && $($headers[i]).metadata().sorter)  ) {
						
							p = getParserById($($headers[i]).metadata().sorter);	
						
						} else if((table.config.headers[i] && table.config.headers[i].sorter)) {
	
							p = getParserById(table.config.headers[i].sorter);
						}
						if(!p) {
							p = detectParserForColumn(table,cells[i]);
						}
	
						if(table.config.debug) { parsersDebug += "column:" + i + " parser:" +p.id + "\n"; }
	
						list.push(p);
					}
				}
				
				if(table.config.debug) { log(parsersDebug); }

				return list;
			};
			
			function detectParserForColumn(table,node) {
				var l = parsers.length;
				for(var i=1; i < l; i++) {
					if(parsers[i].is($.trim(getElementText(table.config,node)),table,node)) {
						return parsers[i];
					}
				}
				// 0 is always the generic parser (text)
				return parsers[0];
			}
			
			function getParserById(name) {
				var l = parsers.length;
				for(var i=0; i < l; i++) {
					if(parsers[i].id.toLowerCase() == name.toLowerCase()) {	
						return parsers[i];
					}
				}
				return false;
			}
			
			/* utils */
			function buildCache(table) {
				
				if(table.config.debug) { var cacheTime = new Date(); }
				
				
				var totalRows = (table.tBodies[0] && table.tBodies[0].rows.length) || 0,
					totalCells = (table.tBodies[0].rows[0] && table.tBodies[0].rows[0].cells.length) || 0,
					parsers = table.config.parsers, 
					cache = {row: [], normalized: []};
				
					for (var i=0;i < totalRows; ++i) {
					
						/** Add the table data to main data array */
						var c = table.tBodies[0].rows[i], cols = [];
					
						cache.row.push($(c));
						
						for(var j=0; j < totalCells; ++j) {
							cols.push(parsers[j].format(getElementText(table.config,c.cells[j]),table,c.cells[j]));	
						}
												
						cols.push(i); // add position for rowCache
						cache.normalized.push(cols);
						cols = null;
					};
				
				if(table.config.debug) { benchmark("Building cache for " + totalRows + " rows:", cacheTime); }
				
				return cache;
			};
			
			function getElementText(config,node) {
				
				if(!node) return "";
								
				var t = "";
				
				if(config.textExtraction == "simple") {
					if(node.childNodes[0] && node.childNodes[0].hasChildNodes()) {
						t = node.childNodes[0].innerHTML;
					} else {
						t = node.innerHTML;
					}
				} else {
					if(typeof(config.textExtraction) == "function") {
						t = config.textExtraction(node);
					} else { 
						t = $(node).text();
					}	
				}
				return t;
			}
			
			function appendToTable(table,cache) {
				
				if(table.config.debug) {var appendTime = new Date()}
				
				var c = cache, 
					r = c.row, 
					n= c.normalized, 
					totalRows = n.length, 
					checkCell = (n[0].length-1), 
					tableBody = $(table.tBodies[0]),
					rows = [];
				
				for (var i=0;i < totalRows; i++) {
					rows.push(r[n[i][checkCell]]);	
					if(!table.config.appender) {
						
						var o = r[n[i][checkCell]];
						var l = o.length;
						for(var j=0; j < l; j++) {
							
							tableBody[0].appendChild(o[j]);
						
						}
						
						//tableBody.append(r[n[i][checkCell]]);
					}
				}	
				
				if(table.config.appender) {
				
					table.config.appender(table,rows);	
				}
				
				rows = null;
				
				if(table.config.debug) { benchmark("Rebuilt table:", appendTime); }
								
				//apply table widgets
				applyWidget(table);
				
				// trigger sortend
				setTimeout(function() {
					$(table).trigger("sortEnd");	
				},0);
				
			};
			
			function buildHeaders(table) {
				
				if(table.config.debug) { var time = new Date(); }
				
				var meta = ($.metadata) ? true : false, tableHeadersRows = [];
			
				for(var i = 0; i < table.tHead.rows.length; i++) { tableHeadersRows[i]=0; };
				
				$tableHeaders = $("thead th",table);
		
				$tableHeaders.each(function(index) {
							
					this.count = 0;
					this.column = index;
					this.order = formatSortingOrder(table.config.sortInitialOrder);
					
					if(checkHeaderMetadata(this) || checkHeaderOptions(table,index)) this.sortDisabled = true;
					
					if(!this.sortDisabled) {
						$(this).addClass(table.config.cssHeader);
					}
					
					// add cell to headerList
					table.config.headerList[index]= this;
				});
				
				if(table.config.debug) { benchmark("Built headers:", time); log($tableHeaders); }
				
				return $tableHeaders;
				
			};
						
		   	function checkCellColSpan(table, rows, row) {
                var arr = [], r = table.tHead.rows, c = r[row].cells;
				
				for(var i=0; i < c.length; i++) {
					var cell = c[i];
					
					if ( cell.colSpan > 1) { 
						arr = arr.concat(checkCellColSpan(table, headerArr,row++));
					} else  {
						if(table.tHead.length == 1 || (cell.rowSpan > 1 || !r[row+1])) {
							arr.push(cell);
						}
						//headerArr[row] = (i+row);
					}
				}
				return arr;
			};
			
			function checkHeaderMetadata(cell) {
				if(($.metadata) && ($(cell).metadata().sorter === false)) { return true; };
				return false;
			}
			
			function checkHeaderOptions(table,i) {	
				if((table.config.headers[i]) && (table.config.headers[i].sorter === false)) { return true; };
				return false;
			}
			
			function applyWidget(table) {
				var c = table.config.widgets;
				var l = c.length;
				for(var i=0; i < l; i++) {
					
					getWidgetById(c[i]).format(table);
				}
				
			}
			
			function getWidgetById(name) {
				var l = widgets.length;
				for(var i=0; i < l; i++) {
					if(widgets[i].id.toLowerCase() == name.toLowerCase() ) {
						return widgets[i]; 
					}
				}
			};
			
			function formatSortingOrder(v) {
				
				if(typeof(v) != "Number") {
					i = (v.toLowerCase() == "desc") ? 1 : 0;
				} else {
					i = (v == (0 || 1)) ? v : 0;
				}
				return i;
			}
			
			function isValueInArray(v, a) {
				var l = a.length;
				for(var i=0; i < l; i++) {
					if(a[i][0] == v) {
						return true;	
					}
				}
				return false;
			}
				
			function setHeadersCss(table,$headers, list, css) {
				// remove all header information
				$headers.removeClass(css[0]).removeClass(css[1]);
				
				var h = [];
				$headers.each(function(offset) {
						if(!this.sortDisabled) {
							h[this.column] = $(this);					
						}
				});
				
				var l = list.length; 
				for(var i=0; i < l; i++) {
					h[list[i][0]].addClass(css[list[i][1]]);
				}
			}
			
			function fixColumnWidth(table,$headers) {
				var c = table.config;
				if(c.widthFixed) {
					var colgroup = $('<colgroup>');
					$("tr:first td",table.tBodies[0]).each(function() {
						colgroup.append($('<col>').css('width',$(this).width()));
					});
					$(table).prepend(colgroup);
				};
			}
			
			function updateHeaderSortCount(table,sortList) {
				var c = table.config, l = sortList.length;
				for(var i=0; i < l; i++) {
					var s = sortList[i], o = c.headerList[s[0]];
					o.count = s[1];
					o.count++;
				}
			}
			
			/* sorting methods */
			function multisort(table,sortList,cache) {
				
				if(table.config.debug) { var sortTime = new Date(); }
				
				var dynamicExp = "var sortWrapper = function(a,b) {", l = sortList.length;
					
				for(var i=0; i < l; i++) {
					
					var c = sortList[i][0];
					var order = sortList[i][1];
					var s = (getCachedSortType(table.config.parsers,c) == "text") ? ((order == 0) ? "sortText" : "sortTextDesc") : ((order == 0) ? "sortNumeric" : "sortNumericDesc");
					
					var e = "e" + i;
					
					dynamicExp += "var " + e + " = " + s + "(a[" + c + "],b[" + c + "]); ";
					dynamicExp += "if(" + e + ") { return " + e + "; } ";
					dynamicExp += "else { ";
				}
				
				// if value is the same keep orignal order	
				var orgOrderCol = cache.normalized[0].length - 1;
				dynamicExp += "return a[" + orgOrderCol + "]-b[" + orgOrderCol + "];";
						
				for(var i=0; i < l; i++) {
					dynamicExp += "}; ";
				}
				
				dynamicExp += "return 0; ";	
				dynamicExp += "}; ";	
				
				eval(dynamicExp);
				
				cache.normalized.sort(sortWrapper);
				
				if(table.config.debug) { benchmark("Sorting on " + sortList.toString() + " and dir " + order+ " time:", sortTime); }
				
				return cache;
			};
			
			function sortText(a,b) {
				return ((a < b) ? -1 : ((a > b) ? 1 : 0));
			};
			
			function sortTextDesc(a,b) {
				return ((b < a) ? -1 : ((b > a) ? 1 : 0));
			};	
			
	 		function sortNumeric(a,b) {
				return a-b;
			};
			
			function sortNumericDesc(a,b) {
				return b-a;
			};
			
			function getCachedSortType(parsers,i) {
				return parsers[i].type;
			};
			
			/* public methods */
			this.construct = function(settings) {

				return this.each(function() {
					
					if(!this.tHead || !this.tBodies) return;
					
					var $this, $document,$headers, cache, config, shiftDown = 0, sortOrder;
					
					this.config = {};
					
					config = $.extend(this.config, $.tablesorter.defaults, settings);
					
					// store common expression for speed					
					$this = $(this);
					
					// build headers
					$headers = buildHeaders(this);
					
					// try to auto detect column type, and store in tables config
					this.config.parsers = buildParserCache(this,$headers);
					
					
					// build the cache for the tbody cells
					cache = buildCache(this);
					
					// get the css class names, could be done else where.
					var sortCSS = [config.cssDesc,config.cssAsc];
					
					// fixate columns if the users supplies the fixedWidth option
					fixColumnWidth(this);
					
					// apply event handling to headers
					// this is to big, perhaps break it out?
					$headers.click(function(e) {
						
						$this.trigger("sortStart");
						
						var totalRows = ($this[0].tBodies[0] && $this[0].tBodies[0].rows.length) || 0;
						
						if(!this.sortDisabled && totalRows > 0) {
							
							
							// store exp, for speed
							var $cell = $(this);
	
							// get current column index
							var i = this.column;
							
							// get current column sort order
							this.order = this.count++ % 2;
							
							// user only whants to sort on one column
							if(!e[config.sortMultiSortKey]) {
								
								// flush the sort list
								config.sortList = [];
								
								if(config.sortForce != null) {
									var a = config.sortForce; 
									for(var j=0; j < a.length; j++) {
										if(a[j][0] != i) {
											config.sortList.push(a[j]);
										}
									}
								}
								
								// add column to sort list
								config.sortList.push([i,this.order]);
							
							// multi column sorting
							} else {
								// the user has clicked on an all ready sortet column.
								if(isValueInArray(i,config.sortList)) {	 
									
									// revers the sorting direction for all tables.
									for(var j=0; j < config.sortList.length; j++) {
										var s = config.sortList[j], o = config.headerList[s[0]];
										if(s[0] == i) {
											o.count = s[1];
											o.count++;
											s[1] = o.count % 2;
										}
									}	
								} else {
									// add column to sort list array
									config.sortList.push([i,this.order]);
								}
							};
							setTimeout(function() {
								//set css for headers
								setHeadersCss($this[0],$headers,config.sortList,sortCSS);
								appendToTable($this[0],multisort($this[0],config.sortList,cache));
							},1);
							// stop normal event by returning false
							return false;
						}
					// cancel selection	
					}).mousedown(function() {
						if(config.cancelSelection) {
							this.onselectstart = function() {return false};
							return false;
						}
					});
					
					// apply easy methods that trigger binded events
					$this.bind("update",function() {
						
						// rebuild parsers.
						this.config.parsers = buildParserCache(this,$headers);
						
						// rebuild the cache map
						cache = buildCache(this);
						
					}).bind("sorton",function(e,list) {
						
						$(this).trigger("sortStart");
						
						config.sortList = list;
						
						// update and store the sortlist
						var sortList = config.sortList;
						
						// update header count index
						updateHeaderSortCount(this,sortList);
						
						//set css for headers
						setHeadersCss(this,$headers,sortList,sortCSS);
						
						
						// sort the table and append it to the dom
						appendToTable(this,multisort(this,sortList,cache));

					}).bind("appendCache",function() {
						
						appendToTable(this,cache);
					
					}).bind("applyWidgetId",function(e,id) {
						
						getWidgetById(id).format(this);
						
					}).bind("applyWidgets",function() {
						// apply widgets
						applyWidget(this);
					});
					
					if($.metadata && ($(this).metadata() && $(this).metadata().sortlist)) {
						config.sortList = $(this).metadata().sortlist;
					}
					// if user has supplied a sort list to constructor.
					if(config.sortList.length > 0) {
						$this.trigger("sorton",[config.sortList]);	
					}
					
					// apply widgets
					applyWidget(this);
				});
			};
			
			this.addParser = function(parser) {
				var l = parsers.length, a = true;
				for(var i=0; i < l; i++) {
					if(parsers[i].id.toLowerCase() == parser.id.toLowerCase()) {
						a = false;
					}
				}
				if(a) { parsers.push(parser); };
			};
			
			this.addWidget = function(widget) {
				widgets.push(widget);
			};
			
			this.formatFloat = function(s) {
				var i = parseFloat(s);
				return (isNaN(i)) ? 0 : i;
			};
			this.formatInt = function(s) {
				var i = parseInt(s);
				return (isNaN(i)) ? 0 : i;
			};
			
			this.isDigit = function(s,config) {
				var DECIMAL = '\\' + config.decimal;
				var exp = '/(^[+]?0(' + DECIMAL +'0+)?$)|(^([-+]?[1-9][0-9]*)$)|(^([-+]?((0?|[1-9][0-9]*)' + DECIMAL +'(0*[1-9][0-9]*)))$)|(^[-+]?[1-9]+[0-9]*' + DECIMAL +'0+$)/';
				return RegExp(exp).test($.trim(s));
			};
			
			this.clearTableBody = function(table) {
				if($.browser.msie) {
					function empty() {
						while ( this.firstChild ) this.removeChild( this.firstChild );
					}
					empty.apply(table.tBodies[0]);
				} else {
					table.tBodies[0].innerHTML = "";
				}
			};
		}
	});
	
	// extend plugin scope
	$.fn.extend({
        tablesorter: $.tablesorter.construct
	});
	
	var ts = $.tablesorter;
	
	// add default parsers
	ts.addParser({
		id: "text",
		is: function(s) {
			return true;
		},
		format: function(s) {
			return $.trim(s.toLowerCase());
		},
		type: "text"
	});
	
	ts.addParser({
		id: "digit",
		is: function(s,table) {
			var c = table.config;
			return $.tablesorter.isDigit(s,c);
		},
		format: function(s) {
			return $.tablesorter.formatFloat(s);
		},
		type: "numeric"
	});
	
	ts.addParser({
		id: "currency",
		is: function(s) {
			return /^[Â£$â�¬?.]/.test(s);
		},
		format: function(s) {
			return $.tablesorter.formatFloat(s.replace(new RegExp(/[^0-9.]/g),""));
		},
		type: "numeric"
	});
	
	ts.addParser({
		id: "ipAddress",
		is: function(s) {
			return /^\d{2,3}[\.]\d{2,3}[\.]\d{2,3}[\.]\d{2,3}$/.test(s);
		},
		format: function(s) {
			var a = s.split("."), r = "", l = a.length;
			for(var i = 0; i < l; i++) {
				var item = a[i];
			   	if(item.length == 2) {
					r += "0" + item;
			   	} else {
					r += item;
			   	}
			}
			return $.tablesorter.formatFloat(r);
		},
		type: "numeric"
	});
	
	ts.addParser({
		id: "url",
		is: function(s) {
			return /^(https?|ftp|file):\/\/$/.test(s);
		},
		format: function(s) {
			return jQuery.trim(s.replace(new RegExp(/(https?|ftp|file):\/\//),''));
		},
		type: "text"
	});
	
	ts.addParser({
		id: "isoDate",
		is: function(s) {
			return /^\d{4}[\/-]\d{1,2}[\/-]\d{1,2}$/.test(s);
		},
		format: function(s) {
			return $.tablesorter.formatFloat((s != "") ? new Date(s.replace(new RegExp(/-/g),"/")).getTime() : "0");
		},
		type: "numeric"
	});
		
	ts.addParser({
		id: "percent",
		is: function(s) { 
			return /\%$/.test($.trim(s));
		},
		format: function(s) {
			return $.tablesorter.formatFloat(s.replace(new RegExp(/%/g),""));
		},
		type: "numeric"
	});

	ts.addParser({
		id: "usLongDate",
		is: function(s) {
			return s.match(new RegExp(/^[A-Za-z]{3,10}\.? [0-9]{1,2}, ([0-9]{4}|'?[0-9]{2}) (([0-2]?[0-9]:[0-5][0-9])|([0-1]?[0-9]:[0-5][0-9]\s(AM|PM)))$/));
		},
		format: function(s) {
			return $.tablesorter.formatFloat(new Date(s).getTime());
		},
		type: "numeric"
	});

	ts.addParser({
		id: "shortDate",
		is: function(s) {
			return /\d{1,2}[\/\-]\d{1,2}[\/\-]\d{2,4}/.test(s);
		},
		format: function(s,table) {
			var c = table.config;
			s = s.replace(/\-/g,"/");
			if(c.dateFormat == "us") {
				// reformat the string in ISO format
				s = s.replace(/(\d{1,2})[\/\-](\d{1,2})[\/\-](\d{4})/, "$3/$1/$2");
			} else if(c.dateFormat == "uk") {
				//reformat the string in ISO format
				s = s.replace(/(\d{1,2})[\/\-](\d{1,2})[\/\-](\d{4})/, "$3/$2/$1");
			} else if(c.dateFormat == "dd/mm/yy" || c.dateFormat == "dd-mm-yy") {
				s = s.replace(/(\d{1,2})[\/\-](\d{1,2})[\/\-](\d{2})/, "$1/$2/$3");	
			}
			return $.tablesorter.formatFloat(new Date(s).getTime());
		},
		type: "numeric"
	});

	ts.addParser({
	    id: "time",
	    is: function(s) {
	        return /^(([0-2]?[0-9]:[0-5][0-9])|([0-1]?[0-9]:[0-5][0-9]\s(am|pm)))$/.test(s);
	    },
	    format: function(s) {
	        return $.tablesorter.formatFloat(new Date("2000/01/01 " + s).getTime());
	    },
	  type: "numeric"
	});
	
	
	ts.addParser({
	    id: "metadata",
	    is: function(s) {
	        return false;
	    },
	    format: function(s,table,cell) {
			var c = table.config, p = (!c.parserMetadataName) ? 'sortValue' : c.parserMetadataName;
	        return $(cell).metadata()[p];
	    },
	  type: "numeric"
	});
	
	// add default widgets
	ts.addWidget({
		id: "zebra",
		format: function(table) {
			if(table.config.debug) { var time = new Date(); }
			$("tr:visible",table.tBodies[0])
	        .filter(':even')
	        .removeClass(table.config.widgetZebra.css[1]).addClass(table.config.widgetZebra.css[0])
	        .end().filter(':odd')
	        .removeClass(table.config.widgetZebra.css[0]).addClass(table.config.widgetZebra.css[1]);
			if(table.config.debug) { $.tablesorter.benchmark("Applying Zebra widget", time); }
		}
	});	
})(jQuery);
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							Table 2: Current examples of passive immunisation.


		
			
				
							Disease
							Source of antibodies
							Usage
				


			
			
				
							tetanus
							human or horse serum
							after symptoms develop
				


				
							diphtheria
							human or horse serum
							after symptoms develop
				


				
							gangrene
							horse serum
							after exposure
				


				
							botulism
							horse serum
							after exposure
				


				
							hepatitis B
							human serum
							after exposure
				


				
							rabies
							human serum
							after exposure (plus active vaccine)
				


			
		


		
			► Reveal options


		

		
			

			

			Sort table


			Select column heads to sort the table.


			
				
					Reset


				
			

		

	

OEBPS/answer21.html

		Answer


		(a) Polio virus is genetically fairly stable, so the organism does not mutate and there are only three strains to be included in the vaccine. In contrast, the surface molecules of HIV mutate so quickly that antigenic drift occurs continuously even within a single infected individual, making a vaccine extremely difficult to design. And we have yet to discover what would be an effective immune response against HIV.


		(b) At any one time there are only a few strains of influenza virus in circulation, so although current vaccines only protect recipients against known strains, the emergence of vaccine-resistant virus is a relatively rare occurrence. Compare this with the viruses that causes colds, of which there are more than 100 in circulation. Moreover influenza is a much more serious illness than the common cold, so there is much more incentive to develop a vaccine against it.


		(c) Tetanus presents a well-defined target for the immune response, since we know that antibodies against the toxoid will neutralise it; in contrast we are mostly ignorant of what constitutes an effective immune response against the spirochaetes that cause syphilis.
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		Answer


		The surface of many bacteria consists of carbohydrates and glycolipids, and an effective antibody response against them is highly desirable.
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/*

 * jQuery columnManager plugin

 * Version: 0.2.5

 *

 * Copyright (c) 2007 Roman Weich

 * http://p.sohei.org

 *

 * Dual licensed under the MIT and GPL licenses 

 * (This means that you can choose the license that best suits your project, and use it accordingly):

 *   http://www.opensource.org/licenses/mit-license.php

 *   http://www.gnu.org/licenses/gpl.html

 *

 * Changelog: 

 * v 0.2.5 - 2008-01-17

 *	-change: added options "show" and "hide". with these functions the user can control the way to show or hide the cells

 *	-change: added $.fn.showColumns() and $.fn.hideColumns which allows to explicitely show or hide any given number of columns

 * v 0.2.4 - 2007-12-02

 *	-fix: a problem with the on/off css classes when manually toggling columns which were not in the column header list

 *	-fix: an error in the createColumnHeaderList function incorectly resetting the visibility state of the columns

 *	-change: restructured some of the code

 * v 0.2.3 - 2007-12-02

 *	-change: when a column header has no text but some html markup as content, the markup is used in the column header list instead of "undefined"

 * v 0.2.2 - 2007-11-27

 *	-change: added the ablity to change the on and off CSS classes in the column header list through $().toggleColumns()

 *	-change: to avoid conflicts with other plugins, the table-referencing data in the column header list is now stored as an expando and not in the class name as before

 * v 0.2.1 - 2007-08-14

 *	-fix: handling of colspans didn't work properly for the very first spanning column

 *	-change: altered the cookie handling routines for easier management

 * v 0.2.0 - 2007-04-14

 *	-change: supports tables with colspanned and rowspanned cells now

 * v 0.1.4 - 2007-04-11

 *	-change: added onToggle option to specify a custom callback function for the toggling over the column header list

 * v 0.1.3 - 2007-04-05

 *	-fix: bug when saving the value in a cookie

 *	-change: toggleColumns takes a number or an array of numbers as argument now

 * v 0.1.2 - 2007-04-02

 * 	-change: added jsDoc style documentation and examples

 * 	-change: the column index passed to toggleColumns() starts at 1 now (conforming to the values passed in the hideInList and colsHidden options)

 * v 0.1.1 - 2007-03-30

 * 	-change: changed hideInList and colsHidden options to hold integer values for the column indexes to be affected

 *	-change: made the toggleColumns function accessible through the jquery object, to toggle the state without the need for the column header list

 *	-fix: error when not finding the passed listTargetID in the dom

 * v 0.1.0 - 2007-03-27

 */



(function($) 

{

	var defaults = {

		listTargetID : null,

		onClass : '',

		offClass : '',

		hideInList: [],

		colsHidden: [],

		saveState: false,

		onToggle: null,

		show: function(cell){

			showCell(cell);

		},

		hide: function(cell){

			hideCell(cell);

		}

	};

	

	var idCount = 0;

	var cookieName = 'columnManagerC';



	/**

	 * Saves the current state for the table in a cookie.

	 * @param {element} table	The table for which to save the current state.

	 */

	var saveCurrentValue = function(table)

	{

		var val = '', i = 0, colsVisible = table.cMColsVisible;

		if ( table.cMSaveState && table.id && colsVisible && $.cookie )

		{

			for ( ; i < colsVisible.length; i++ )

			{

				val += ( colsVisible[i] == false ) ? 0 : 1;

			}

			$.cookie(cookieName + table.id, val, {expires: 9999});

		}

	};

	

	/**

	 * Hides a cell.

	 * It rewrites itself after the browsercheck!

	 * @param {element} cell	The cell to hide.

	 */

	var hideCell = function(cell)

	{

		if ( jQuery.browser.msie )

		{

			(hideCell = function(c)

			{

				c.style.setAttribute('display', 'none');

			})(cell);

		}

		else

		{

			(hideCell = function(c)

			{

				c.style.display = 'none';

			})(cell);

		}

	};



	/**

	 * Makes a cell visible again.

	 * It rewrites itself after the browsercheck!

	 * @param {element} cell	The cell to show.

	 */

	var showCell = function(cell)

	{

		if ( jQuery.browser.msie )

		{

			(showCell = function(c)

			{

				c.style.setAttribute('display', 'block');

			})(cell);

		}

		else

		{

			(showCell = function(c)

			{

				c.style.display = 'table-cell';

			})(cell);

		}

	};



	/**

	 * Returns the visible state of a cell.

	 * It rewrites itself after the browsercheck!

	 * @param {element} cell	The cell to test.

	 */

	var cellVisible = function(cell)

	{

		if ( jQuery.browser.msie )

		{

			return (cellVisible = function(c)

			{

				return c.style.getAttribute('display') != 'none';

			})(cell);

		}

		else

		{

			return (cellVisible = function(c)

			{

				return c.style.display != 'none';

			})(cell);

		}

	};



	/**

	 * Returns the cell element which has the passed column index value.

	 * @param {element} table	The table element.

	 * @param {array} cells		The cells to loop through.

	 * @param {integer} col	The column index to look for.

	 */

	var getCell = function(table, cells, col)

	{

		for ( var i = 0; i < cells.length; i++ )

		{

			if ( cells[i].realIndex === undefined ) //the test is here, because rows/cells could get added after the first run

			{

				fixCellIndexes(table);

			}

			if ( cells[i].realIndex == col )

			{

				return cells[i];

			}

		}

		return null;

	};



	/**

	 * Calculates the actual cellIndex value of all cells in the table and stores it in the realCell property of each cell.

	 * Thats done because the cellIndex value isn't correct when colspans or rowspans are used.

	 * Originally created by Matt Kruse for his table library - Big Thanks! (see http://www.javascripttoolbox.com/)

	 * @param {element} table	The table element.

	 */

	var fixCellIndexes = function(table) 

	{

		var rows = table.rows;

		var len = rows.length;

		var matrix = [];

		for ( var i = 0; i < len; i++ )

		{

			var cells = rows[i].cells;

			var clen = cells.length;

			for ( var j = 0; j < clen; j++ )

			{

				var c = cells[j];

				var rowSpan = c.rowSpan || 1;

				var colSpan = c.colSpan || 1;

				var firstAvailCol = -1;

				if ( !matrix[i] )

				{ 

					matrix[i] = []; 

				}

				var m = matrix[i];

				// Find first available column in the first row

				while ( m[++firstAvailCol] ) {}

				c.realIndex = firstAvailCol;

				for ( var k = i; k < i + rowSpan; k++ )

				{

					if ( !matrix[k] )

					{ 

						matrix[k] = []; 

					}

					var matrixrow = matrix[k];

					for ( var l = firstAvailCol; l < firstAvailCol + colSpan; l++ )

					{

						matrixrow[l] = 1;

					}

				}

			}

		}

	};

	

	/**

	 * Manages the column display state for a table.

	 *

	 * Features:

	 * Saves the state and recreates it on the next visit of the site (requires cookie-plugin).

	 * Extracts all headers and builds an unordered(<UL>) list out of them, where clicking an list element will show/hide the matching column.

	 *

	 * @param {map} options		An object for optional settings (options described below).

	 *

	 * @option {string} listTargetID	The ID attribute of the element the column header list will be added to.

	 *						Default value: null

	 * @option {string} onClass		A CSS class that is used on the items in the column header list, for which the column state is visible 

	 *						Works only with listTargetID set!

	 *						Default value: ''

	 * @option {string} offClass		A CSS class that is used on the items in the column header list, for which the column state is hidden.

	 *						Works only with listTargetID set!

	 *						Default value: ''

	 * @option {array} hideInList	An array of numbers. Each column with the matching column index won't be displayed in the column header list.

	 *						Index starting at 1!

	 *						Default value: [] (all columns will be included in the list)

	 * @option {array} colsHidden	An array of numbers. Each column with the matching column index will get hidden by default.

	 *						The value is overwritten when saveState is true and a cookie is set for this table.

	 *						Index starting at 1!

	 *						Default value: []

	 * @option {boolean} saveState	Save a cookie with the sate information of each column.

	 *						Requires jQuery cookie plugin.

	 *						Default value: false

	 * @option {function} onToggle	Callback function which is triggered when the visibility state of a column was toggled through the column header list.

	 *						The passed parameters are: the column index(integer) and the visibility state(boolean).

	 *						Default value: null

	 *

	 * @option {function} show		Function which is called to show a table cell.

	 *						The passed parameters are: the table cell (DOM-element).

	 *						Default value: a functions which simply sets the display-style to block (visible)

	 *

	 * @option {function} hide		Function which is called to hide a table cell.

	 *						The passed parameters are: the table cell (DOM-element).

	 *						Default value: a functions which simply sets the display-style to none (invisible)

	 *

	 * @example $('#table').columnManager([listTargetID: "target", onClass: "on", offClass: "off"]);

	 * @desc Creates the column header list in the element with the ID attribute "target" and sets the CSS classes for the visible("on") and hidden("off") states.

	 *

	 * @example $('#table').columnManager([listTargetID: "target", hideInList: [1, 4]]);

	 * @desc Creates the column header list in the element with the ID attribute "target" but without the first and fourth column.

	 *

	 * @example $('#table').columnManager([listTargetID: "target", colsHidden: [1, 4]]);

	 * @desc Creates the column header list in the element with the ID attribute "target" and hides the first and fourth column by default.

	 *

	 * @example $('#table').columnManager([saveState: true]);

	 * @desc Enables the saving of visibility informations for the columns. Does not create a column header list! Toggle the columns visiblity through $('selector').toggleColumns().

	 *

	 * @type jQuery

	 *

	 * @name columnManager

	 * @cat Plugins/columnManager

	 * @author Roman Weich (http://p.sohei.org)

	 */

	$.fn.columnManager = function(options)

	{

		var settings = $.extend({}, defaults, options);



		/**

		 * Creates the column header list.

		 * @param {element} table	The table element for which to create the list.

		 */

		var createColumnHeaderList = function(table)

		{

			if ( !settings.listTargetID )

			{

				return;

			}

			var $target = $('#' + settings.listTargetID);

			if ( !$target.length )

			{

				return;

			}

			//select headrow - when there is no thead-element, use the first row in the table

			var headRow = null;

			if ( table.tHead && table.tHead.length )

			{

				headRow = table.tHead.rows[0];

			}

			else if ( table.rows.length )

			{

				headRow = table.rows[0];

			}

			else

			{

				return; //no header - nothing to do

			}

			var cells = headRow.cells;

			if ( !cells.length )

			{

				return; //no header - nothing to do

			}

			//create list in target element

			var $list = null;

			if ( $target.get(0).nodeName.toUpperCase() == 'UL' )

			{

				$list = $target;

			}

			else

			{

				$list = $('<ul></ul>');

				$target.append($list);

			}

			var colsVisible = table.cMColsVisible;

			//create list elements from headers

			for ( var i = 0; i < cells.length; i++ )

			{

				if ( $.inArray(i + 1, settings.hideInList) >= 0 )

				{

					continue;

				}

				colsVisible[i] = ( colsVisible[i] !== undefined ) ? colsVisible[i] : true;

				var text = $(cells[i]).text(), 

					addClass;

				if ( !text.length )

				{

					text = $(cells[i]).html();

					if ( !text.length ) //still nothing?

					{

						text = 'No label'; // GNS - was: 'undefined'

					}

				}

				if ( colsVisible[i] && settings.onClass )

				{

					addClass = settings.onClass;

				}

				else if ( !colsVisible[i] && settings.offClass )

				{

					addClass = settings.offClass;

				}

				var $li = $('<li class="' + addClass + '">' + text + '</li>').click(toggleClick);

				$li[0].cmData = {id: table.id, col: i};

				$list.append($li);

			}

			table.cMColsVisible = colsVisible;

		};



		/**

		 * called when an item in the column header list is clicked

		 */

		var toggleClick = function()

		{

			//get table id and column name

			var data = this.cmData;

			if ( data && data.id && data.col >= 0 )

			{

				var colNum = data.col, 

					$table = $('#' + data.id);

				if ( $table.length )

				{

					$table.toggleColumns([colNum + 1], settings);

					//set the appropriate classes to the column header list

					var colsVisible = $table.get(0).cMColsVisible;

					if ( settings.onToggle )

					{

						settings.onToggle.apply($table.get(0), [colNum + 1, colsVisible[colNum]]);

					}

				}

			}

		};



		/**

		 * Reads the saved state from the cookie.

		 * @param {string} tableID	The ID attribute from the table.

		 */

		var getSavedValue = function(tableID)

		{

			var val = $.cookie(cookieName + tableID);

			if ( val )

			{

				var ar = val.split('');

				for ( var i = 0; i < ar.length; i++ )

				{

					ar[i] &= 1;

				}

				return ar;

			}

			return false;

		};



        return this.each(function()

        {

			this.id = this.id || 'jQcM0O' + idCount++; //we need an id for the column header list stuff

			var i, 

				colsHide = [], 

				colsVisible = [];

			//fix cellIndex values

			fixCellIndexes(this);

			//some columns hidden by default?

			if ( settings.colsHidden.length )

			{

				for ( i = 0; i < settings.colsHidden.length; i++ )

				{

					colsVisible[settings.colsHidden[i] - 1] = true;

					colsHide[settings.colsHidden[i] - 1] = true;

				}

			}

			//get saved state - and overwrite defaults

			if ( settings.saveState )

			{

				var colsSaved = getSavedValue(this.id);

				if ( colsSaved && colsSaved.length )

				{

					for ( i = 0; i < colsSaved.length; i++ )

					{

						colsVisible[i] = true;

						colsHide[i] = !colsSaved[i];

					}

				}

				this.cMSaveState = true;

			}

			//assign initial colsVisible var to the table (needed for toggling and saving the state)

			this.cMColsVisible = colsVisible;

			//something to hide already?

			if ( colsHide.length )

			{

				var a = [];

				for ( i = 0; i < colsHide.length; i++ )

				{

					if ( colsHide[i] )

					{

						a[a.length] = i + 1;

					}

				}

				if ( a.length )

				{

					$(this).toggleColumns(a);

				}

			}

			//create column header list

			createColumnHeaderList(this);

        }); 

	};



	/**

	 * Shows or hides table columns.

	 *

	 * @param {integer|array} columns		A number or an array of numbers. The display state(visible/hidden) for each column with the matching column index will get toggled.

	 *							Column index starts at 1! (see the example)

	 *

	 * @param {map} options		An object for optional settings to handle the on and off CSS classes in the column header list (options described below).

	 * @option {string} listTargetID	The ID attribute of the element with the column header.

	 * @option {string} onClass		A CSS class that is used on the items in the column header list, for which the column state is visible 

	 * @option {string} offClass		A CSS class that is used on the items in the column header list, for which the column state is hidden.

	 * @option {function} show		Function which is called to show a table cell.

	 * @option {function} hide		Function which is called to hide a table cell.

	 *

	 * @example $('#table').toggleColumns([2, 4], {hide: function(cell) { $(cell).fadeOut("slow"); }});

	 * @before <table id="table">

	 *   			<thead>

	 *   				<th>one</th

	 *   				<th>two</th

	 *   				<th>three</th

	 *   				<th>four</th

	 *   			</thead>

	 * 		   </table>

	 * @desc Toggles the visible state for the columns "two" and "four". Use custom function to fade the cell out when hiding it.

	 *

	 * @example $('#table').toggleColumns(3, {listTargetID: 'theID', onClass: 'vis'});

	 * @before <table id="table">

	 *   			<thead>

	 *   				<th>one</th

	 *   				<th>two</th

	 *   				<th>three</th

	 *   				<th>four</th

	 *   			</thead>

	 * 		   </table>

	 * @desc Toggles the visible state for column "three" and sets or removes the CSS class 'vis' to the appropriate column header according to the visibility of the column.

	 *

	 * @type jQuery

	 *

	 * @name toggleColumns

	 * @cat Plugins/columnManager

	 * @author Roman Weich (http://p.sohei.org)

	 */

	$.fn.toggleColumns = function(columns, cmo)

	{

        return this.each(function() 

        {

			var i, toggle, di, 

				rows = this.rows, 

				colsVisible = this.cMColsVisible;



			if ( !columns )

				return;



			if ( columns.constructor == Number )

				columns = [columns];



			if ( !colsVisible )

				colsVisible = this.cMColsVisible = [];



			//go through all rows in the table and hide the cells

			for ( i = 0; i < rows.length; i++ )

			{

				var cells = rows[i].cells;

				for ( var k = 0; k < columns.length; k++ )

				{

					var col = columns[k] - 1;

					if ( col >= 0 )

					{

						//find the cell with the correct index

						var c = getCell(this, cells, col);

						//cell not found - maybe a previous one has a colspan? - search it!

						if ( !c )

						{

							var cco = col;

							while ( cco > 0 && !(c = getCell(this, cells, --cco)) ) {} //find the previous cell

							if ( !c )

							{

								continue;

							}

						}

						//set toggle direction

						if ( colsVisible[col] == undefined )//not initialized yet

						{

							colsVisible[col] = true;

						}

						if ( colsVisible[col] )

						{

							toggle = cmo && cmo.hide ? cmo.hide : hideCell;

							di = -1;

						}

						else

						{

							toggle = cmo && cmo.show ? cmo.show : showCell;

							di = 1;

						}

						if ( !c.chSpan )

						{

							c.chSpan = 0;

						}

						//the cell has a colspan - so dont show/hide - just change the colspan

						if ( c.colSpan > 1 || (di == 1 && c.chSpan && cellVisible(c)) )

						{

							//is the colspan even reaching this cell? if not we have a rowspan -> nothing to do

							if ( c.realIndex + c.colSpan + c.chSpan - 1 < col )

							{

								continue;

							}

							c.colSpan += di;

							c.chSpan += di * -1;

						}

						else if ( c.realIndex + c.chSpan < col )//a previous cell was found, but doesn't affect this one (rowspan)

						{

							continue;

						}

						else //toggle cell

						{

							toggle(c);

						}

					}

				}

			}

			//set the colsVisible var

			for ( i = 0; i < columns.length; i++ )

			{

				this.cMColsVisible[columns[i] - 1] = !colsVisible[columns[i] - 1];

				//set the appropriate classes to the column header list, if the options have been passed

				if ( cmo && cmo.listTargetID && ( cmo.onClass || cmo.offClass ) )

				{

					var onC = cmo.onClass, offC = cmo.offClass, $li;

					if ( colsVisible[columns[i] - 1] )

					{

						onC = offC;

						offC = cmo.onClass;

					}

					$li = $("#" + cmo.listTargetID + " li").filter(function(){return this.cmData && this.cmData.col == columns[i] - 1;});

					if ( onC )

					{

						$li.removeClass(onC);

					}

					if ( offC )

					{

						$li.addClass(offC);

					}

				}

			}

			saveCurrentValue(this);

		});

	};



	/**

	 * Shows all table columns.

	 * When columns are passed through the parameter only the passed ones become visible.

	 *

	 * @param {integer|array} columns		A number or an array of numbers. Each column with the matching column index will become visible.

	 *							Column index starts at 1!

	 *

	 * @param {map} options		An object for optional settings which will get passed to $().toggleColumns().

	 *

	 * @example $('#table').showColumns();

	 * @desc Sets the visibility state of all hidden columns to visible.

	 *

	 * @example $('#table').showColumns(3);

	 * @desc Show column number three.

	 *

	 * @type jQuery

	 *

	 * @name showColumns

	 * @cat Plugins/columnManager

	 * @author Roman Weich (http://p.sohei.org)

	 */

	$.fn.showColumns = function(columns, cmo)

	{

        return this.each(function() 

        {

			var i,

				cols = [],

				cV = this.cMColsVisible;

			if ( cV )

			{

				if ( columns && columns.constructor == Number ) 

					columns = [columns];



				for ( i = 0; i < cV.length; i++ )

				{

					//if there were no columns passed, show all - or else show only the columns the user wants to see

					if ( !cV[i] && (!columns || $.inArray(i + 1, columns) > -1) )

						cols.push(i + 1);

				}

				

				$(this).toggleColumns(cols, cmo);

			}

		});

	};



	/**

	 * Hides table columns.

	 *

	 * @param {integer|array} columns		A number or an array of numbers. Each column with the matching column index will get hidden.

	 *							Column index starts at 1!

	 *

	 * @param {map} options		An object for optional settings which will get passed to $().toggleColumns().

	 *

	 * @example $('#table').hideColumns(3);

	 * @desc Hide column number three.

	 *

	 * @type jQuery

	 *

	 * @name hideColumns

	 * @cat Plugins/columnManager

	 * @author Roman Weich (http://p.sohei.org)

	 */

	$.fn.hideColumns = function(columns, cmo)

	{

        return this.each(function() 

        {

			var i,

				cols = columns,

				cV = this.cMColsVisible;

			if ( cV )

			{

				if ( columns.constructor == Number ) 

					columns = [columns];

				cols = [];



				for ( i = 0; i < columns.length; i++ )

				{

					if ( cV[columns[i] - 1] || cV[columns[i] - 1] == undefined )

						cols.push(columns[i]);

				}

				

			}

			$(this).toggleColumns(cols, cmo);

		});

	};

})(jQuery);





OEBPS/js/jquery.cookie.js
/**
 * Cookie plugin
 *
 * Copyright (c) 2006 Klaus Hartl (stilbuero.de)
 * Dual licensed under the MIT and GPL licenses:
 * http://www.opensource.org/licenses/mit-license.php
 * http://www.gnu.org/licenses/gpl.html
 *
 */

/**
 * Create a cookie with the given name and value and other optional parameters.
 *
 * @example $.cookie('the_cookie', 'the_value');
 * @desc Set the value of a cookie.
 * @example $.cookie('the_cookie', 'the_value', { expires: 7, path: '/', domain: 'jquery.com', secure: true });
 * @desc Create a cookie with all available options.
 * @example $.cookie('the_cookie', 'the_value');
 * @desc Create a session cookie.
 * @example $.cookie('the_cookie', null);
 * @desc Delete a cookie by passing null as value. Keep in mind that you have to use the same path and domain
 *       used when the cookie was set.
 *
 * @param String name The name of the cookie.
 * @param String value The value of the cookie.
 * @param Object options An object literal containing key/value pairs to provide optional cookie attributes.
 * @option Number|Date expires Either an integer specifying the expiration date from now on in days or a Date object.
 *                             If a negative value is specified (e.g. a date in the past), the cookie will be deleted.
 *                             If set to null or omitted, the cookie will be a session cookie and will not be retained
 *                             when the the browser exits.
 * @option String path The value of the path atribute of the cookie (default: path of page that created the cookie).
 * @option String domain The value of the domain attribute of the cookie (default: domain of page that created the cookie).
 * @option Boolean secure If true, the secure attribute of the cookie will be set and the cookie transmission will
 *                        require a secure protocol (like HTTPS).
 * @type undefined
 *
 * @name $.cookie
 * @cat Plugins/Cookie
 * @author Klaus Hartl/klaus.hartl@stilbuero.de
 */

/**
 * Get the value of a cookie with the given name.
 *
 * @example $.cookie('the_cookie');
 * @desc Get the value of a cookie.
 *
 * @param String name The name of the cookie.
 * @return The value of the cookie.
 * @type String
 *
 * @name $.cookie
 * @cat Plugins/Cookie
 * @author Klaus Hartl/klaus.hartl@stilbuero.de
 */
jQuery.cookie = function(name, value, options) {
    if (typeof value != 'undefined') { // name and value given, set cookie
        options = options || {};
        if (value === null) {
            value = '';
            options.expires = -1;
        }
        var expires = '';
        if (options.expires && (typeof options.expires == 'number' || options.expires.toUTCString)) {
            var date;
            if (typeof options.expires == 'number') {
                date = new Date();
                date.setTime(date.getTime() + (options.expires * 24 * 60 * 60 * 1000));
            } else {
                date = options.expires;
            }
            expires = '; expires=' + date.toUTCString(); // use expires attribute, max-age is not supported by IE
        }
        // CAUTION: Needed to parenthesize options.path and options.domain
        // in the following expressions, otherwise they evaluate to undefined
        // in the packed version for some reason...
        var path = options.path ? '; path=' + (options.path) : '';
        var domain = options.domain ? '; domain=' + (options.domain) : '';
        var secure = options.secure ? '; secure' : '';
        document.cookie = [name, '=', encodeURIComponent(value), expires, path, domain, secure].join('');
    } else { // only name given, get cookie
        var cookieValue = null;
        if (document.cookie && document.cookie != '') {
            var cookies = document.cookie.split(';');
            for (var i = 0; i < cookies.length; i++) {
                var cookie = jQuery.trim(cookies[i]);
                // Does this cookie string begin with the name we want?
                if (cookie.substring(0, name.length + 1) == (name + '=')) {
                    cookieValue = decodeURIComponent(cookie.substring(name.length + 1));
                    break;
                }
            }
        }
        return cookieValue;
    }
};
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Cover pictures


Top left: Schistosome parasites. Coloured scanning electron micrograph of adult


female (upper, thinner) and male (lower, fatter) Schistosoma mansonii parasitic


worms, cause of the disease bilharzia (schistosomiasis).


Top right: Scanning electron micrograph of Staphylococcus sp.


Lower left: Coloured electron transmission micrograph of Mycobacterium


tuberculosis.


Lower right: False colour transmission electron micrograph of influenza viruses


(orange) budding from the surface of an infected cell.
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FIGURE 1.1 About 1% of people who contract polio develop muscular weakness or flaccid


paralysis, usually in the legs, due to the destruction of motor neurons in the spinal cord.


Muscular wasting occurs in the paralysed limbs. Children with partial paralysis may be helped to


walk by supporting the affected limb with iron braces. Here a doctor examines a boy who was


paralysed in a polio epidemic in the USA in the 1920s.
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POLIO CASE STUDY


We have chosen polio (poliomyelitis) to illustrate the use of mass vaccination to


control an infectious disease that was formerly a major health problem in many


parts of the world. By 2001, polio had almost been eradicated by an aggressive
global programme of vaccination coordinated by the WHO, but there was a


setback in 2002 when it resurged in India and Nigeria. In this case study we


use the example of polio to explain why vaccination is an effective strategy
against some infectious diseases, but not against others, and to illustrate the


biological and social reasons why even a vaccine-preventable disease such as


polio may still be difficult to eradicate completely. We suggest that you spend
no more than 3 hours on this case study, including time to explore some


Internet resources concerning polio, which can be located by following the links


under Course Resources on the S320 website.


1 The history of polio


Poliomyelitis or polio is an acute viral illness, which produces muscular paralysis in


about 1% of infected individuals. The disease was described by Landsteiner and


Popper in 1909, although the earliest case report of a paralytic disease that may


have been polio dates from England in 1789. The polio virus was not identified until


the 1930s. It only infects humans, so there is no separate animal reservoir – a


feature that hugely increases the prospects for successful control of an infectious


disease through vaccination.


In the first half of the 20th century, frequent outbreaks of polio occurred in


temperate countries, particularly during the summer months. For example, in the


summer of 1916 an epidemic in New York left 27 000 people paralysed and 9000


dead. Epidemics in the Western hemisphere increased in frequency and in severity


(Figure 1.1), until they were brought under control by the introduction of polio


vaccination in the USA in the 1950s and 60s and, subsequently, in other parts of the


developed world. The last case of polio in the USA as a result of person-to-person


transmission of the wild-type (i.e. naturally occurring) polio virus occurred in


1979.


However, attempts to tackle polio in developing countries lagged far behind the


progress made in the Western world. Surveys of ‘lameness’ in Africa and Asia in


the 1970s concluded that hundreds of thousands of children were paralysed each


year due to polio virus infection, and a concerted effort to introduce vaccination


programmes worldwide began. By 1988, the rapid decline of polio in North America


and Western Europe encouraged the WHO to adopt the goal of global eradication by


2000 – a target which has subsequently been put back to 2005. Figure 1.2 overleaf


shows the geographical distribution of wild-type polio virus in 1988, when an


estimated 350 000 cases of polio were occurring worldwide, and the position in


December 2002, when most regions of the world had been officially certified as


free of polio infection. The Americas (North and South) were the first region to be


declared polio-free in 1994, the Western Pacific region and China followed in 2000,


and the entire continent of Europe in June 2002 – four years after the last known


European case of paralytic polio caused by wild-type virus was detected in Turkey.
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FIGURE 1.2 (a) Regions with known or probable transmission of wild-type polio virus in 1988. (b) Global polio status in December


2002. The designation ‘no wild virus’ indicates countries reporting no cases of wild-type polio virus transmission in 2002, within a WHO


region that has not yet been certified polio free. Isolated cases in countries with no other evidence of wild-type virus are probably imported


and shown as ‘under investigation’.


����


�������	�
	����
����
��
�
�����	����	����������


�����
����	��


����������	
�


�

�


��	�����������������	�� ����������������������
���	����������


�����������������������
���	����������


����	�������
���	��������������







7


POLIO CASE STUDY


The speed of decline in case reports since the global eradication initiative began in


1988, and the slower progress in the regions where it remains endemic, can be


traced in Figure 1.3. The presumed endemic countries in 2002 are Afghanistan,


Bangladesh, India and Pakistan in South Asia, and the African states of Angola,


Democratic Republic of Congo, Egypt, Ethiopia, Niger, Nigeria, Somalia and Sudan.


However, Afghanistan, Egypt, Niger and Somalia reported a combined total of only


25 cases of polio in 2002, and several other countries had no reports. The greatest


concern is focused on India and Nigeria, where rates rose sharply in 2002; for


example, reports of polio in India increased from 268 in 2001 to 1562 cases a year


later. We consider the organization of the global eradication campaign in the final


section of this case study.


���


���


������	




��




����


��
��
��
��
��
��


��
���


���
��
��



� �
 �� �� �� �� �� � �! ���
 




�






�






�






�







� 
�


	���"�#�$� 	��%	�"�����#��$��


������	�&�������'��������������������������(��'�"����������������	�����


�����#�$��)��$�$�


*$��'������ �+���"�#��$�� ,��$��#���$������$�����


����
���
 �� �� �� �� �� � �! �
 �� �





�





�





 












�






��









��
��
��
��
��
��


��
���


���
��
��


FIGURE 1.3
Decline in the global incidence of


polio. (a) Total number of new cases


(incidence) reported to the WHO


annually, 1988–2002. (b) Reported


incidence in most affected WHO


regions, 1990–2000. (CEE/CIS refers


to countries in Central and Eastern


Europe, including independent states


such as Armenia, Belarus, Russian


Federation, Ukraine and Uzbekistan.)
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2 Pathology and immunology


The incubation period for polio virus infection is variable, but is commonly between


1 to 3 weeks. The virus is transmitted primarily from person to person via the


faecal–oral route, because large quantities of virions are shed in the faeces of


infected individuals. In the early stages of an infection, the virus may also be passed


on via the respiratory route, when aerosol droplets of infected saliva are coughed or


sneezed into the local atmosphere, but the virus does not remain long in the throat.


The initial sites of infection are the tonsils (the main lymphoid tissues in the


pharynx) and the gut-associated lymphoid tissues or GALT, including Peyer’s


patches (Figure 2.1). Soon after initial replication in these sites, the virus circulates


in the blood (viraemia) and distributes to other lymphoid organs, where it undergoes


a secondary replication phase. In under 10% of cases, a transitory flu-like illness


occurs lasting less than a week, with symptoms of sore throat and fever, and


occasionally nausea and vomiting. The secondary viral replication may result in the


virus load in the blood reaching a high level, and in 1–2% of individuals it can


spread to the central nervous system (CNS) and cause a mild meningitis, with


stiffness in the neck, back and limbs, which resolves spontaneously. In less than


1% of cases, the motor neurons in the spinal cord and brain stem become infected


and paralysis can result. Motor neurons innervate the skeletal muscles and are


central to the initiation and control of movement.


FIGURE 2.1 Polio infection is mainly acquired orally (or less often by the respiratory route),


and initially the virus replicates in the tonsils and gut-associated lymphoid tissues (GALT). Later,


the virus spreads via the blood (viraemia) to other lymphoid tissues and a second phase of


replication may occur. The virus may then spread to the central nervous system (CNS) and infect


motor neurons, especially in the brain stem and spinal cord.
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Within a week of initial infection, polio virus is excreted in the faeces and


continues to be shed for several weeks. What problems does this pose for the


control of polio virus transmission?


Over 95% of infected individuals remain asymptomatic, and even those who


become ill generally develop only mild transitory symptoms, which are easily


confused with other viral flu-like illnesses. Thus the majority of infected people


remain unaware that they are shedding large amounts of polio virus in their


faeces and are infectious to others. Lack of adequate resources for washing and


for maintaining food hygiene increases the risk of transmission.


The typical R0 for polio virus infection is between 4 and 7. Explain what this


means. (If you are unsure, revise Book 6, Section 1.2.)


Polio virus is highly infectious: 4–7 secondary infections can be expected


among the contacts of each case in a totally susceptible population.


The sites of polio virus replication are determined by the tissue distribution of the


receptor to which it binds on the surface of human cells. The polio-virus receptor


is expressed on monocytes and macrophages in the lymphoid tissues, epithelial cells


in the gut and motor neurons in the CNS. The receptor has structural similarities to


the immunoglobulins (and has been designated CD155), but the normal


physiological function of this molecule has not yet been determined. (The CD


system of cell surface markers is described in Book 3, Box 1.1.)


What immune defences are available to prevent viruses from infecting the gut


epithelium or spreading in the blood?


Antibodies: particularly IgA at epithelial surfaces in the gut and IgG in the blood


(Book 3, Section 2.1.1). From 7 days after initial infection, IgG antibodies that


bind specifically to polio-virus antigens appear in the blood (Book 3, Figure 2.6).


The infection is controlled by the immune response in the majority of individuals,


particularly by the rapid increase in IgG antibodies. But if the virus reaches the CNS


it can replicate in motor neurons and has a cytopathic (cell damaging) effect which


may kill the nerve cells directly. It is not yet known exactly how the virus causes


cell death, but within 1–2 hours of it entering the host cell a rapid decline in the


synthesis of the cell’s own macromolecules occurs. It appears that the virus is able


to shut down the translation of host proteins and divert resources to make new


virus particles.


Virus infection in the CNS also provokes a strong local inflammatory response.


Infiltrating neutrophils and monocytes can damage infected neurons by the local


release of toxic molecules and inflammatory cytokines (Figure 2.2 overleaf). Up to


1% of individuals who have a polio virus infection will develop an acute flaccid


paralysis (AFP), usually of the lower limbs, due to the destruction of motor


neurons. This characteristic form of paralysis is so named because it develops so


quickly (acute) and the paralysed muscles are relaxed (flaccid) rather than


contracted. Polio virus mainly infects children aged under 5 years, but it is more


likely to result in paralysis in older children, adolescents and young adults for


reasons that remain unclear. No effective drug treatment for polio virus infection


has ever been developed.
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FIGURE 2.2 Polio virus infection in the spinal cord. Compare the distinct outline of an


uninfected neuron (A), with the damaged appearance of an infected neuron (B), surrounded by a


dense infiltrate of inflammatory cells.


Deaths from polio occur in 5–10% of those with AFP if they cannot be artificially


ventilated, because the virus infects motor neurons in the brain stem, leading to


paralysis of the muscles required for breathing. In the 1940s and 50s, some patients


with respiratory paralysis in the USA and Western Europe were kept alive for


several years in an ‘iron lung’, which mimicked normal respiratory movements by


rhythmically increasing and decreasing the atmospheric pressure on the patient’s


thorax.


Neurons cannot be replaced by cell division, so there is generally some permanent


disability in individuals who have developed any degree of paralysis after polio


infection. However, there may be partial recovery of function, because motor


neurons can develop collateral branches to replace the functions of cells that have


been lost. People who have recovered from paralytic polio may develop post-polio


syndrome, with pain and progressive muscular weakness occurring decades later.


They remain free of polio virus and so are not infectious. It is thought that the


reduction in neurons during the original infection leaves these individuals with


insufficient capacity to compensate for the slow loss of neurons that normally


occurs with age.


�


�


����







11


POLIO CASE STUDY


3 The polio virus


The structure, genome and replication cycle of the polio virus were described in
detail in Book 2, Chapter 3, see particularly Figures 3.5, 3.13 and 3.14. The


main points are summarized briefly here.


The polio virus, like all Picornaviridae, is an un-enveloped virion with a small


positive-sense RNA genome (‘pico’ means small). Picornaviruses display varying


degrees of genetic homology, as shown in Figure 3.1 (a dendrogram is a


conventional way of depicting the proportion of nucleotide sequences common to


related strains or species). Polio viruses belong to the Picornavirus subgroup


known as enteroviruses, which infect the gut. They are most closely related to the


coxsackie viruses and to rhinoviruses (the causative agent of the common cold). As


with other Picornaviridae, the viral capsid consists of 60 protomers each formed


from four proteins generated by the cleavage of a single original protomer. Figure


3.2 shows a computer-generated model of the polio virus capsid, in which its


icosahedral symmetry is clearly visible.


FIGURE 3.1 A dendrogram showing the genetic relationship between different Picornaviruses


based on nucleotide homology. There are three serotypes of polio viruses with 60–70% genetic


homology. The polio viruses are related to the coxsackie and other enteric viruses and to the


rhinoviruses that cause colds.


The polio virus is extremely stable. Its genome is highly resistant to mutation under


natural conditions and only three strains of wild-type polio virus are known: the P1,


P2 and P3 serotypes, distinguished on the basis of the antibodies that bind to them.


Although the three strains show 60–70% genetic homology, there is minimal cross-


reactivity between them in terms of the antibodies they elicit. Thus, recovery from


infection with one polio strain confers little or no protection against infection with


another. The P2 serotype now appears to be extinct in the wild.
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FIGURE 3.2


A computer-generated model of the


polio virus capsid. The arrow points


to one of the vertices of the


icosahedral structure.
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4 Diagnosis


A diagnosis of polio is confirmed by testing for the presence of polio virus in swabs


from the throat or rectum of a suspected case.


What laboratory methods are most commonly used to determine the identity of


a virus in such a sample? (If you are unsure, you may need to revise parts of


Book 4.)


The concentration of the virus is increased to testable levels by growing it in


tissue culture in suitable host cells (Book 4, Section 2.2.1). The identity of the


virus is usually determined by serological methods employing specific antibodies


that bind to unique antigens in the viral structure, linked to some method of


visualizing whether they have bound (Book 4, Section 3). Advanced molecular


biological methods are increasingly being used to amplify sections of the viral


RNA genome by RT-PCR technology (reverse transcriptase-polymerase chain


reaction, Book 4, Section 3.5) to reveal characteristic nucleotide sequences.


Efficient laboratory confirmation of polio virus infection is an essential feature of


the WHO’s global eradication campaign. Countries whose system of surveillance,


case notification and laboratory testing are considered to be inadequate to detect


every case are given assistance to improve their methods and technology. A high


standard of detection efficiency is required before ‘polio-free’ certification can be


awarded after a minimum of three years with no laboratory-confirmed isolates of


wild-type virus.


5 Polio vaccines


The repeated summer epidemics of polio in the USA during the earlier part of the


20th century led to a major research effort to develop a polio vaccine. The first


vaccine to progress to clinical trials in 1954 was a chemically-inactivated


preparation developed from all three wild-type virus strains by Dr Jonas Salk. The


Salk vaccine is given by intramuscular injection and was tested in the USA on a


huge sample of 623 972 children aged 7–8 years, who received either the vaccine or


a placebo. The results of the trial announced the following year showed that the


incidence of polio and its sequelae had been reduced by 80–90% in the vaccinated


children compared with the controls. The American government immediately


introduced a mass vaccination programme for polio using the intramuscular polio


vaccine (IPV is an alternative term for the Salk vaccine).


What factors allowed the USA to introduce mass polio vaccination after just


one clinical trial, and without waiting to see whether the vaccine had long-term


adverse effects?


In the 1950s, there was a considerable real and perceived risk of contracting


polio, particularly among children, and the consequences could be lifelong


paralysis or death. The results of the pilot programme were very promising.


There was a more general acceptance of medical authority, and of a role for the


government in directing health promotion at that time, than there is now.
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In 1962, a second vaccine was authorized for public use in the USA, named after


its developer Albert Sabin. Like the Salk vaccine it was ‘trivalent’, i.e. it contained


all three serotypes, but the Sabin vaccine consisted of live attenuated strains of


the virus and it was administered orally (and is also known as the oral polio vaccine,


OPV). Attenuated strains have been treated (as described in Book 7, Chapter 3) to


promote the acquisition of mutations, which ideally abolish their pathogenicity


without affecting their immunogenicity. Thus, the aim of such a vaccine is to elicit


a strong immune response without harming the recipient.


The attenuated virus strains in the Sabin vaccine replicate in the vaccinated person


in the gut epithelium and lymphoid cells, just like the wild-type polio virus (see


Figure 2.1), until a sufficiently strong immune response has developed to destroy


them. Infants receiving their first series of OPV shed attenuated viruses in their


faeces for a short period, and parents are advised to take particular care over


hygiene to avoid spreading the attenuated strains to other people. (It will become


clear in Section 6 why accidental spread of OPV strains poses a risk.)


Explain why the Sabin vaccine (OPV) is given by mouth, while the Salk


vaccine (IPV) is administered by injection.


The Sabin vaccine is ‘live’ and is delivered by the same route as the wild-type


virus in order to elicit a protective immune response in the gut. The Salk vaccine


is a non-replicating antigen preparation that would be broken down in the gut if


given by mouth, so the antigens are injected directly into the muscle.


The impact of the introduction of these two vaccines on cases of paralytic polio in


England and Wales can be seen in Figure 5.1, curtailing a post-war polio epidemic


which threatened to reach new and frightening levels. Note that in this period, polio


case notifications were largely based on the clinical diagnosis of acute flaccid


paralysis and relatively few cases of non-paralytic polio were recorded.
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FIGURE 5.1


Effect of the introduction of mass


polio vaccination programmes in the


1950s and 1960s on the incidence of


paralytic polio in England and Wales.
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Explain why improved levels of personal and household hygiene may


(paradoxically) have been a factor in the large rise in polio cases shown in


Figure 5.1 around the end of World War II.


Improved post-war levels of personal and household hygiene reduced the


transmission of polio virus to infants and young children, resulting in an increase


in the average age of infection with polio. The young are the most susceptible


group because they have no prior immunity, but they are also less likely to


develop paralysis than older individuals (the risk of paralysis rises with age), so


most cases of polio in young children were not notified as such. As the average


age of infection rose in the post-war period, so too did the proportion of cases


who developed paralysis and appeared in official statistics. Thus, although


changes in domestic hygiene may have contributed to a fall in polio incidence in


the population, they may also have contributed to a rise in paralytic polio.


Modern polio vaccines are based on viruses grown in bulk in tissue cultures derived


from monkey kidney cells. Live attenuated vaccines such as OPV generally elicit a


stronger and longer-lasting immune response than is provoked by ‘killed’ viral


antigen preparations like IPV. The strong IgA response elicited by OPV in the gut


also gives a high level of protection against subsequent infection with wild-type


virus becoming established there. The low IgA response in people vaccinated with


IPV means that wild virus may still replicate in the gut, with the result that these


individuals are asymptomatic but infectious. The ease with which an oral vaccine


can be given by drops into the mouth (Figure 5.2) or on a sugar lump, and its low


cost (around US$1 per dose), are further reasons why OPV has replaced IPV in


many countries.


However, the OPV has one drawback. It contains live virus, so there is always a


possibility of pathogenic reversion in the vaccinated individual, i.e. the genetic


changes that occurred in the attenuated strain are reversed, or new mutations are


acquired, to produce a virus with similar properties to the wild-type strain. The


closer the similarity between the wild-type strain and the attenuated strain, the


greater the chance of pathogenic reversion occurring. For example, an attenuated


P1 strain with 57 mutations has never reverted to wild-type, but reversion has


occurred in attenuated P2 and P3 strains each with only two relevant mutations.


The risk of pathogenic reversion in the strains used in the OPV is very low, but


cases of vaccine-associated paralytic polio (VAPP) have been reported at an


incidence estimated at 1 case per 1.5 to 3 million OPV doses (it varies between


countries). That risk is now higher in most parts of the world than the risk of


contracting polio from wild-type virus, for the simple reason that (as Figure 1.2b


showed) many regions are now certified as polio-free. Figure 5.3 traces changes in


the incidence of VAPP and paralytic polio due to wild-type virus in the USA after


mass vaccination with OPV was introduced in 1962. More recent data record a


total of 144 cases of VAPP in the USA in the 20 years from 1980 to 2000,


compared with around 20 000 cases of wild-type paralytic polio each year in


the 1950s.


By contrast with OPV, the IPV has been responsible for only one instance of


vaccine-associated paralytic polio in its 50-year history, when a batch of IPV was


not fully inactivated and a proportion of recipients developed the disease. For this


reason, several countries including the USA and the Netherlands have increasingly


switched back to using IPV, or a combination of IPV followed by OPV to maximize


the safety and effectiveness of each vaccine. The oral vaccine has not been


FIGURE 5.2
A child receiving oral polio vaccine


(OPV).
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recommended for use in the USA since 2000. This switch in vaccine strategies


illustrates the necessity to evaluate the changing risks of an infectious disease over


time compared with the unchanging risks of intervention.


6 The global vaccination campaign


In those regions of the world where wild-type polio is still endemic, the very low


risk of VAPP is far outweighed by the much greater risk of indigenous disease, so


vaccination programmes use OPV for the reasons stated earlier. The goal of the


global eradication initiative has been to achieve a high level of vaccine coverage in


every country in the world, by whatever means are available. In polio-endemic


countries, the key strategy has been to organize sub-national or National


Immunisation Days (NIDs), followed up where possible by house-to-house visits


to reach any children who were missed. NIDs involve massive advance publicity


encouraging all parents to bring their children to vaccination centres throughout the


country on specific dates.


We noted earlier that children vaccinated with OPV shed live virus in their


faeces for a few weeks. What risk is posed by accidental transmission of OPV


strains by this route, and how could vaccinating a high proportion of children


on the same day reduce this risk?


Unvaccinated individuals who accidentally acquire OPV strains via the faecal–


oral route may fail to develop a protective immune response, perhaps because


the infective dose is too low and is not boosted by repeat vaccinations, or


because their immune system is deficient. The OPV strains could become


established in these individuals, and although they replicate without causing


harm, over time they could spread to other susceptibles in the population. NIDs


attempt to ensure that a high proportion of the population receives an


immunising dose of vaccine at the same time, so there are too few susceptibles


to support the OPV strains becoming established ‘in the wild’.


FIGURE 5.3
Annual incidence of vaccine-associated


paralytic polio and paralytic polio due


to wild-type virus in the USA, 1960–


1994. (Note the breaks in the vertical


axis of this diagram.) The danger of


contracting vaccine-associated polio


exceeded the risk of the natural


infection by about 1980.
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OPV strains are not harmful, so why is it a concern if they become established


in the wild?


It is possible that an OPV strain could, at some point in the future, revert to


pathogenicity and paralytic polio could emerge again as a major threat. It would


also be impossible for the world to be declared ‘polio-free’ while vaccine strains


of the virus are in still in circulation.


By scheduling a series of NIDs in a short period, a momentum


is also created in which parents who did not attend one of the


earlier dates are motivated by peer-pressure within their


community to have their children vaccinated at a later NID.


For example, in November 2002, sixteen countries in West


Africa organized simultaneous NIDs with the aim of


vaccinating 60 million children with OPV. The sharp rise in


cases of polio in India in 2002 was attributed to a drop in


vaccination coverage that year, and the response was to


organize a series of six NIDs in February 2003 to vaccinate


160 million children.


The recommended polio vaccination schedule requires three


doses of vaccine (OPV or IPV) to be given to each child in the


first year of life, with a booster before the fifth birthday.


Figure 6.1 shows the proportion of infants in each WHO


region who were protected by three doses of polio vaccine in


2001 – a combined total of 575 million children in 94


countries.


FIGURE 6.1 Proportion of children in each WHO region in 2001 who


received three doses of polio vaccine in their first year of life.


Think back to Book 6 and the discussion of the critical immunization threshold


for polio (Table 4.1). How does the vaccine coverage in the various WHO


regions shown in Figure 6.1 compare with this threshold?


Wild-type polio transmission can be expected to die out in a population that


consistently exceeds a critical immunization threshold of 75–85%. Figure 6.1


shows that except in Africa and South-East Asia, this threshold has already been


met.


The financial cost of the global eradication programme in the last 20 years has been


huge – around US$2 billion – and the WHO has reported a funding gap of US$275


million to meet the target of certifying the remaining endemic countries as polio-free


by 2005. And there are other challenges on the path to the eradication of polio.


Stocks of wild-type polio virus must be maintained in secure laboratories as the


basis for bulk production of vaccines. There must be a watertight system of


detection of all cases of AFP in people aged under 15 years to ensure that the


condition is accurately attributed either to wild-type polio virus, VAPP, or is


unrelated to polio infection. And in the future, there are concerns that if vaccination
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levels fall, then live oral vaccine strains may become established in the wild in


populations with low immunity to polio-virus antigens, with all the risks discussed


earlier.


We suggest that before returning to Book 7 to complete your study of
vaccination in Chapter 3, you spend about one hour exploring the polio websites


maintained by WHO and UNICEF, which give regularly updated information on


the current global status of polio, specific country data on vaccination
coverage and the latest news on the progress towards eradication. The


websites can be located by following the appropriate links in the Resources


section of the S320 website. If you have time, you may also find that the Public
Broadcasting Service (PBS) website ‘A short timeline of polio history’ for the


USA from 1916 to 1961 gives you a deeper insight into the severity and public


perceptions of the disease (however this is optional). Seen together, the social
history and the current epidemiology give an insight into the enormous


progress that has been made against polio in the last 50 years. If you have a


particular interest in the biology of the polio virus and its genome, you will also
find a link to a website on Picornaviridae (run by the University of Leicester’s


Virology Department), which gives greater detail.


7 Learning outcomes


When you have completed this case study and explored the websites indicated in


Section 6, you should be able to:


1 Define and use, or recognize definitions and applications of, each of the terms


printed in bold in the text. (Questions 1–3)


2 Give a short description of the symptoms and progression of polio infection


and its consequences, relating this to the biology of the polio virus and the


cellular pathology it causes. (Question 1)


3 Describe the vaccines that have been developed to combat polio, their relative


advantages and disadvantages, and their impact on the epidemiology of the


disease. (Question 2)


4 Explain why the polio virus has been so susceptible to control by vaccination,


and identify the problems that will need to be overcome in order to eradicate it


completely. (Question 3)


8 Questions


Question 1


What are the principal cells of the body that become infected with polio virus and


why do these cells become infected and not others? How does the distribution of


susceptible cells relate to the symptoms of polio infection?


Question 2


What kinds of antibody response are induced by the oral polio vaccine (OPV) and


the intramuscular polio vaccine (IPV), and how does this relate to the protection


they offer?
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Question 3


Suggest a number of biological and immunological factors that have contributed to


the success of polio vaccination programmes. What are the principal barriers to


eradicating the wild-type virus in those countries in which it is still endemic?


9 Answers to questions


QUESTION 1


The initial sites of polio virus replication are in monocytes and macrophages in the


tonsils and the gut-associated lymphoid tissues (GALT), and subsequently in the gut


epithelium and other lymphoid tissues. Neurons only become infected in 1–2% of


individuals. The virus can infect these cell types because they express the polio


virus receptor on their surface membranes. Most infected individuals develop no


symptoms at all, but those who do generally experience a mild flu-like illness


characteristic of an immune response against a viral infection, sometimes with gut-


associated symptoms such as nausea and vomiting. If the virus spreads to the


central nervous system (CNS), there may be transient stiffness in the muscles.


Infection of motor neurons in the spinal cord or brain stem can lead to cell death


and acute flaccid paralysis (AFP) usually in the lower limbs, and less often to


asphyxiation through paralysis of the respiratory muscles.


QUESTION 2


The oral vaccine initiates a strong IgA response, which is long-lasting and can


protect the epithelial surfaces of the gut against subsequent infection with wild-type


virus. The intramuscular vaccine tends to favour an IgG response, which prevents


viral spread during the viraemic phases, but is less effective at protecting the gut.


Polio virus may still replicate in the gut of individuals who have been vaccinated


with IPV, allowing transmission of viruses shed in the faeces, even though


vaccinated people are protected from developing polio. A good antibody response to


either vaccine is enough to prevent the virus from reaching the spinal cord, thereby


protecting the person from serious pathology.


QUESTION 3


The success of the vaccination programme can be partly attributed to the fact that


polio virus only infects people – there is no animal reservoir. However, it can be


grown in bulk for vaccine production in tissue cultures derived from monkey


kidney cells. Polio virus is stable and does not mutate under normal conditions (as


do viruses such as influenza and HIV). There are only three different serotypes


(strains) of polio virus to be incorporated into a vaccine. Killed or live attenuated


strains have been developed which are highly immunogenic, eliciting a protective


antibody response which is long-lasting if repeated doses are given in childhood.


Barriers to the final eradication of polio are primarily the huge financial cost (with a


funding gap of US$275 million at the end of 2002) and the organizational difficulties


in ensuring that more than 85% of children are vaccinated three times within a year


of birth, and given a booster dose before they are five. Polio-endemic countries


often lack the infrastructure and personnel to reach remote regions. Advertising


campaigns for mass vaccination days may not have sufficient impact to persuade


parents to travel long distances – perhaps on foot – to bring their children to the


nearest vaccination centre.
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							Table 4: Some examples of infections that cannot yet be controlled by vaccination.†


		
			
				
							Pathogen
							Examples
							Disease
							Problem with vaccine design
				


			
			
				
							helminths
							
						Schistosoma species
							schistosomiasis
							antigenic disguise with host proteins
				


				
							protoctists
							
						Plasmodium species
							malaria
							antigenic variation and morphological complexity
				


				
							
							
						Trypanosoma species
							sleeping sickness
							extreme antigenic variation
				


				
							fungi
							
						Pneumocystis
					
							fungal pneumonia
							ignorance of effective immunity
				


				
							
							
						Candida
					
							thrush
							ignorance of effective immunity
				


				
							bacteria
							
						Streptococci
					
							skin and throat infections
							multiple serotypes
				


				
							
							
						Treponem a pallidum
					
							syphilis
							ignorance of effective immunity
				


				
							viruses
							HIV
							AIDS
							antigenic variation
				


				
							
							‘cold’ viruses
							common cold
							many different types of unrelated virus
				


				
							prions
							vCJD prions
							variant Creutzfeldt-Jakob disease
							lack of immunogenicity
				


			
		


		
			► Reveal options


		

		
			

			

			Sort table


			Select column heads to sort the table.


			
				
					Reset
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		Answer


		Several proteins act as decoys by detaching from the parasite's surface or from the surface of infected red cells. Antibodies against these proteins do not direct an immune response against the parasite itself, and they are ‘mopped up’ by binding to the decoy proteins. Including these proteins in a vaccine would induce the production of antibodies that were similarly ineffective.
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		Answer


		Different parts of the body have different antigen-presenting cells, and this determines how an antigen is presented and what kinds of T cells are stimulated.
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		Answer


		It may be because most viruses are genetically less complex than bacteria and contain only a small number of genes, so a few mutations can result in attenuation of pathogenicity. Also most viruses mutate more quickly, so a variant with useful properties in a vaccine is likely to arise more frequently. Bacteria have a number of DNA repair mechanisms that are lacking in viruses, so they can correct or delete mutations that may otherwise have proved useful in a vaccine. Thus attenuation of pathogenicity in bacteria usually requires much larger genetic changes, but the loss of a segment of bacterial DNA often results in the loss of essential functions for life in addition to those for pathogenicity.
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		Answer


		The average age at infection of the unimmunised individuals in the population increases, because their contact rate with sources of infection is reduced by the pool of vaccinated people all around them. If the infection is one that causes more severe symptoms or permanent damage in older individuals (e.g. polio, mumps, hepatitis A virus), then a ‘sub-threshold’ vaccination programme will result in an increase in the proportion of adverse outcomes in those who develop the disease at a later age.
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		Answer


		Antigen-presenting cells take up the vaccine antigens, process them internally and present peptide fragments in the cleft of their own surface MHC class II molecules. The genes encoding the MHC molecules vary between individuals, producing variations in which peptides can be presented to other cells in the immune system. Different individuals will present some protein antigens more efficiently than others. Inefficient antigen-presentation means that these antigens may be less immunogenic in that individual, even though they may provoke a strongly protective immune response in individuals with a different set of MHC class II molecules.
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							Table 1: Year of first use anywhere of a vaccine against some major infectious diseases.


		
			
				
							Infectious disease
							First use
				


			
			
				
							smallpox
							1798
				


				
							rabies
							1885
				


				
							cholera
							1885
				


				
							tetanus antitoxin (passive)
							1890
				


				
							diphtheria antitoxin (passive)
							1893
				


				
							anthrax
							1891
				


				
							typhoid
							1896
				


				
							plague
							1897
				


				
							diphtheria
							1923
				


				
							tuberculosis (BCG)
							1923
				


				
							tetanus
							1924
				


				
							pertussis (whooping cough)
							1926
				


				
							tetanus
							1927
				


				
							yellow fever
							1935
				


				
							hepatitis A (passive)
							1945
				


				
							polio (IPV)
							1955
				


				
							polio (OPV)
							1962
				


				
							measles
							1963
				


				
							mumps
							1967
				


				
							meningitisA
							1969
				


				
							rubella
							1970
				


				
							haemophilus influenza
							1972
				


				
							viral influenza
							1976
				


				
							meningitis C (polysaccharide)
							1977
				


				
							hepatitis B
							1981
				


				
							hepatitis A
							1989
				


				
							varicella zoster (chickenpox)
							1995
				


				
							meningitis C (conjugate)
							1999
				


			
		


		
			► Reveal options


		

		
			

			

			Sort table


			Select column heads to sort the table.


			
				
					Reset
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		Answer


		Quality checks must ensure that no ‘animal’ viruses, immunogenic proteins or DNA from the vaccine donor or growth medium are present in the vaccine.
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		Answer


		All three bacterial diseases are caused by a potentially fatal exotoxin, and it is imperative to neutralise it in the blood as quickly as possible. The passively acquired antibodies bind to the toxin, which can no longer bind to host cells or disrupt metabolic processes. The toxin-antibody complexes are usually destroyed by phagocytosis.
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		Answer


		Macrophages have receptors for a variety of bacterial components (including lipopolysaccharide, LPS). Receptor binding to these components causes increased expression of MHC molecules and costimulatory molecules on the macrophage surface, and enhanced secretion of stimulatory cytokines such as IL-1 and TNFa. This upregulation increases the efficiency with which macrophages present antigens to T cells and stimulate T cell activation.
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		Answer


		Firstly, there is the consideration of safety. If a viral vector does not normally infect humans, then it is less likely to revert to a pathogenic type or exchange genetic information with a wild-type human virus. Secondly, recipients will be less likely to have prior immunity to a non-human virus, which would interfere with the development of immunity to the critical antigen in the vaccine.
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		Answer


		Most proteins in foods are broken down by digestive enzymes in the stomach and intestine, so the critical antigens may be destroyed before they can elicit an immune response. Even if they survive digestion, most people do not usually produce immune responses to antigens in foods, perhaps because food antigens do not induce costimulatory signals for T and B cells.
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		Answer


		Polio virus must travel from the gut through the blood to the spinal cord before it can cause paralysis. Since IgG antibodies are the principal serum antibody, they can intercept the virus as it moves from one tissue to the other. In contrast, cholera produces its damage by attaching to cells in the gut epithelium, sometimes invading them, and by the release of enterotoxin. So IgG is of limited value in defence against cholera (IgA is much more important).
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		Answer


		The risk of fatality from variolation was still much less than that of contracting a fatal smallpox infection.
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							Table 3: Some examples of vaccine types.


		
			
				
							Vaccine type
							Infectious disease
							Comments
				


			
			
				
							killed or inactivated vaccines
							polio
							Salk vaccine (IPV, see Polio Case Study in Section 1.5)
				


				
							
							cholera
							various combinations of El Tor, classical Inaba and Ogawa serotypes (see Cholera Case Study in Section 4.2)
				


				
							
							influenza
							strains vary annually 
				


				
							
							whooping cough
							killed Bordetella pertussis
					
				


				
							
							typhoid
							killed Salmonella typhi
					
				


				
							
							rabies
							various strains with similar protection
				


				
							live, attenuated vaccines
							tuberculosis
							Bacillus Calmette Guérin (BCG
				


				
							
							typhoid
							oral attenuated strain (Ty21a)
				


				
							
							polio
							Sabin oral vaccine (OPV, see Polio Case Study in Section 1.5)
				


				
							
							cholera
							CVD103-HgR strain with attenuated El Tor strain
				


				
							
							measles, mumps and rubella
							usually combined in MMR vaccine
				


				
							
							yellow fever
							single strain, stable for decades
				


				
							
							chickenpox
							attenuated varicella zoster (Oka strain)
				


				
							subunit vaccines
							tetanus
							toxoid
				


				
							
							diphtheria
							toxoid
				


				
							
							cholera
							toxin A or B subunit (used in combination with killed or attenuated strains)
				


				
							
							meningococcal meningitis
							Groups A and C surface polysaccharides; or conjugate vaccine (MenC)
				


				
							
							typhoid
							capsular polysaccharide (Vi)
				


				
							
							pneumococcal pneumonia
							combination of 23 variant surface polysaccharides
				


				
							
							haemophilus influenza
							type B capsular polysaccharide; or conjugate Hib vaccine
				


				
							
							hepatitis B
							surface antigen
				


			
		


		
			► Reveal options


		

		
			

			

			Sort table


			Select column heads to sort the table.


			
				
					Reset
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		Answer


		If the vaccine recipients are already immune to vaccinia, they would eliminate a vaccinia construct before it could induce immunity to the antigen it was carrying.
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		Answer


		The prion protein has the same primary amino-acid structure as the endogenous protein, so it is perceived as a ‘self-molecule’ by T cells and an immune response cannot develop.
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		Answer


		An antibody that binds to an epitope (a particular molecular shape) on one antigen will also bind to another antigen if it shares an identical epitope, or a very similar one. Two viruses may have sufficiently similar epitopes that an antibody raised against one will also bind to the other. Antibody specificity is not absolute.
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		Answer


		It shows the specificity of the immune response (variolation with smallpox material protected recipients specifically against this disease) and the existence of immunological memory (it resulted in long-lasting protection).
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		Answer


		(a) Influenza virus and HIV, malarial parasites and trypanosomes all undergo rapid antigenic variation. (b) Schistosomes ‘cloak’ themselves with host proteins, disguising their own surface antigens; herpes viruses and pox viruses appear to have incorporated host genes into their own genomes, enabling them to produce proteins that inactivate the complement lytic pathway, (c) Mycobacteria synthesise proteins that inhibit fusion between the lysosomes containing destructive oxygen intermediates and the phagosomes in which they enter the host cell; staphylococci and streptococci have receptors for antibody Fc regions, which compete with Fc receptors on macrophages – the bacteria ‘trap’ the antibodies so they cannot opsonise the bacteria for destruction by the macrophages.
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		Answer


		Passive immunisation is particularly important in certain life-threatening infections where there are no anti-infective drugs or they act too slowly; active vaccination takes too long to stimulate a protective immune response.
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Cover pictures


Top left: Schistosome parasites. Coloured scanning electron micrograph of adult


female (upper, thinner) and male (lower, fatter) Schistosoma mansonii parasitic


worms, cause of the disease bilharzia (schistosomiasis).


Top right: Scanning electron micrograph of Staphylococcus sp.


Lower left: Coloured electron transmission micrograph of Mycobacterium


tuberculosis.


Lower right: False colour transmission electron micrograph of influenza viruses


(orange) budding from the surface of an infected cell.
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CHOLERA CASE STUDY


You are advised to attempt this case study when you have finished your study


of Book 2. However, there will be some material in Section 4 that may be


clearer after you have studied Book 3; so if you find this material difficult, you
might prefer to leave it for now and return to it later in the course. More detail


is available in the papers cited in the text, which are listed at the end. You may


wish to read some of these papers if you are particularly interested in this
topic. There is also a lot of relevant information available on the World Health


Organization website, should you wish to learn more. This case study should


take you no longer than 3 hours.


1 The history of cholera


Cholera has been known in India for a long time, where it is endemic, but in 1816 it


began to spread in an unprecedented manner. The British public first heard of


‘Asiatic’ cholera when the Marquis of Hastings’ army succumbed to the disease,


which had reached epidemic proportions in Bengal. The cholera swept on, affecting


the whole of India, and spreading as far as Japan and the Philippines in the East,


and Russia and Persia (now Iran) in the West. This first pandemic, as it was then


called, petered out in 1826, ten years after it had begun.


However, that was not the end of the story, and throughout the 19th and early 20th


centuries no fewer than five further cholera pandemics swept the world, with the


disease retreating to the Bengal Basin in between assaults. The duration and


frequency of these pandemics are shown in Table 1.1.


TABLE 1.1 The duration of cholera pandemics in the 19th and first half of the
20th centuries.


Pandemic Duration/years Period


first 9 1817–1826


second 8 1829–1837


third 16 1846–1862


fourth 11 1864–1875


fifth 13 1883–1896


sixth 61 1899–1960


The second pandemic, which began in 1829, reached North Africa, Europe and the


Americas. It could not have arrived at a worse time for the increasingly


industrialized cities of Europe and North America. These cities were growing in size


rapidly, as people flocked to them, eager to find work in the new factories. Once in


the cities, they lived crowded together with no proper sewerage system and often


no clean water. In 1836 the registration of births, marriage and deaths became


compulsory in Britain and the first quantitative data on the nation’s health became


available. It was clear from these statistics that the poor suffered the most disease,


but this observation led to the advancing of opinions that would be regarded as


outrageous today. It was suggested that the poor were the cause of disease, and
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brought it about by their unhygienic practices and immorality. These views have a


certain logic when seen in the context of their time: disease was still thought to be


caused by ‘bad airs’ or miasmas, and life was believed to be generated


spontaneously from non-living matter.


However, the tide was starting to turn: Edwin Chadwick, Secretary to the Poor Law


Commission, began to realize that poverty could be caused by disease, since the


sick and disabled were unable to work. In 1842, he published his ‘Report on the


Sanitary Condition of the Labouring Population of Great Britain’, which identified


the main causes of disease among the poor as urban squalor, overcrowding and


poor diet. Chadwick advocated a number of improvements in public health, such as


the removal of rubbish from poor areas, the building of new sewers, and improved


water supplies. Under the first British Public Health Act in 1848, some of these


improvements were begun.


Improving the living conditions of the poor was given further impetus when cholera


struck London during the third pandemic, in 1854. A London anaesthetist, John


Snow, had already developed an interest in cholera during the second pandemic, in


1831. By 1849, he was suggesting that a water-borne agent that entered by the


mouth, multiplied in the gut and left via the faeces, was the cause of cholera. This


suggestion was in stark contrast to the established view that miasmas spread


cholera. In the late summer of 1854, cholera killed around 500 people in the vicinity


of London’s Golden Square in just ten days. The ferocity of the outbreak was


unusual, and Snow investigated the event while it was still in progress. He was


already gathering data from an earlier cholera epidemic in


1848–1849, and his interest was centred on the source of


the water drunk by the victims. Consequently, when he


began his investigation of the 1854 Golden Square outbreak,


he focused on the water used by households that were


affected by the disease. Snow discovered that a disproportionate


number of cholera victims had drunk water from a pump


situated in nearby Broad Street (see Figure 1.1). When the


handle of this pump was removed on 7 September, seven


days after the outbreak began, the cholera subsided. Snow


later presented his findings as maps, and this technique for


investigating the geography of epidemics is still used in


modern epidemiology (Brody et al., 2000; see also Book 6).


Sadly, Snow’s work did not convince everybody: Max von


Pettenkofer, a German hygienist, developed a rival soil


theory. He proposed that the cholera germ resided in the soil


and that under particular environmental circumstances it


would arise, form a miasma and produce a cholera epidemic.


David Cunningham, who was a scientific assistant to the


Sanitary Commissioner with the Government of India from


1869–1897, also espoused these views. The biggest killer of


British troops in India was epidemic disease, and following


the Indian mutiny of 1857, cholera was the leading cause of


these deaths. Cunningham was recruited to study cholera,


with a view to controlling it, following an epidemic in 1867


at a religious fair in Hardwar (in the state of Uttar Pradesh),


which claimed the lives of over 100 000 people. Cunningham


was a prominent worker on cholera for many years, but his
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FIGURE 1.1


John Snow’s map of cholera deaths in


the Broad Street area of London. The


small black bars indicate deaths from


cholera.
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adherence to the miasmic theory of the cause of cholera meant that some


preventative measures such as quarantines were not imposed, often with disastrous


consequences (Isaacs, 1998).


The field of microbiology was now just beginning to open up, and in 1883, with the


fifth cholera pandemic on its way to Europe, Robert Koch was despatched to


Egypt. The German doctor was fresh from his triumph of discovering the causative


agent of tuberculosis, and by working with cholera victims he was able to isolate


the causative agent of cholera. Koch showed that cholera was caused by a comma-


shaped bacterium, subsequently referred to as a ‘vibrio’ and named Vibrio cholerae.


Koch isolated the bacterium again in India in 1884, and showed that the bacillus


lived in the human gut and was spread by dirty water. Cunningham and von


Pettenkofer remained unconvinced, but one must have some sympathy with the


latter here. He asked Koch to send him some of his cholera vibrios, which he then


drank. Von Pettenkofer remained in perfect health, which convinced him that his


theory, that the cholera germ alone could not cause the disease, was vindicated! It


seems that von Pettenkofer had a stomach acidic enough to kill Vibrio cholerae.


What other reason might there have been for von Pettenkofer’s continuing


good health?


Perhaps a very high dose of vibrios is required to cause disease – more than von


Pettenkofer ingested. More prosaically, it is possible that the conditions under


which the bacteria were transported were unable to maintain them in a viable


condition.


As the 19th century drew to a close, the spectre of cholera had largely been


vanquished. Improvements in public health in the developed world had finally


achieved their goal, and many diseases, such as typhoid and tuberculosis as well as


cholera, had declined in incidence as a result. The last cholera epidemic in the


Americas occurred in 1895, and the disease was even absent from Africa for almost


a century. Nevertheless, sporadic cases, as well as epidemics elsewhere, show that


the disease is still a threat, as you will see below.


2 The disease


Cholera is only one of many types of diarrhoeal disease, but its global importance is


underlined by its inclusion in the WHO Communicable Disease Surveillance and


Response (CSR) list. Cholera is typically an acute disease, with an incubation period


of 2–3 days, but asymptomatic infections are common. Over 90% of infections are,


in fact, very mild or moderate and difficult to distinguish from other types of


diarrhoea, such as that caused by enterotoxigenic E. coli (ETEC) (Book 2, Section


2.6.4). Fewer than 10% of infected individuals go on to develop the typical disease,


with its sudden onset of profuse watery diarrhoea, effortless vomiting and in some


cases fever.


Recall the molecular mechanisms leading to the production of diarrhoea in


cholera and in ETEC infection.


Both cholera toxin and the heat-labile toxin of ETEC bind specific gangliosides


in the membranes of gut epithelial cells, and activate membrane-bound adenylate


cyclase. This increases cyclic AMP production, which causes efflux of Na+ and
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Cl− ions across the membrane and into the gut lumen. The presence of these


ions in high concentrations ‘pulls’ water out of the surrounding cells, and the


result is copious amounts of water in the gut.


The main symptom of cholera is profuse, watery diarrhoea, which resembles the


cloudy water left behind after rice has been boiled and so is often described as


rice-water stools (see Figure 2.1). These stools are pale grey, flecked with mucus,


and have a fishy smell. As much as 10–15 litres of diarrhoea may be produced


during an infection, and fluid is also lost by vomiting and sweating. These


symptoms can lead to severe dehydration (as demonstrated by Figure 2.2) and the


loss of important electrolytes.


FIGURE 2.1


Rice-water stools typical of cholera.


FIGURE 2.2


A child with severe dehydration. The


main sign of this condition is a skin


pinch test on the abdomen: after


pinching, the skin of the abdominal


wall takes more than two seconds to


return to its normal position. The child


also has sunken eyes, and a reduced


level of consciousness.
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Name two important electrolytes that are lost during cholera.


Na+ and Cl− ions, as mentioned above. Potassium (K+) and bicarbonate (HCO
3


−)


ions are also lost in large quantities.


The loss of K+ ions results in cramps in the abdominal muscles, whereas a


reduction in HCO3
− ions can upset the pH balance of the body. The resulting severe


dehydration causes the production of urine to cease, the skin to become wrinkled,


and sometimes the eyes to appear sunken. The subsequent loss of fluid volume


causes a drop in blood pressure and circulatory shock. If the patient remains


untreated, they become progressively weaker, sometimes to the point of death,


within 12–24 hours of the onset of symptoms. If the patient survives, then the


infection usually lasts 1–5 days.


3 Vibrio cholerae, the causative agent of cholera


Cholera is caused by the Gram-negative, rod-shaped bacterium Vibrio cholerae,


which on first isolation may appear curved, and is shown in Figure 3.1. The


bacteria have a single, polar (at one end) flagellum, which renders them motile.


Based on the properties of their O antigens (Book 2, Section 2.2), more than 130


groups have been identified, but only two of them, O1 and O139 (‘O’ for O


antigen), have been known to cause epidemics of diarrhoeal disease. Until very


recently, however, only O1 Vibrio strains were known to cause disease. These O1


strains fall into two biotypes (or biovars), distinguished by their metabolic


activities – in this case, their different haemolytic activity, relative resistance to the


antibiotic polymyxin B, and their different susceptibilities to bacteriophage. The two


biotypes are called classical and El Tor. The classical biotype is further divided into


two serotypes (or serovars), based on the antisera that recognize them, and named


after the place where they were first isolated: Inaba and Ogawa. (You will learn


more about the use of serum to identify microbes in Book 4.) Thus, any pathogenic


strain of Vibrio cholerae has a name that reflects both the biotype and the serotype;


for example, strain 569B has a classical biotype and the Inaba serotype.


FIGURE 3.1 A high-power light micrograph of Vibrio cholerae, the causative agent of cholera.


(The polar flagellum is not visible at this scale.)


����
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Until recently, humans were thought to be the only host for Vibrio cholerae,


especially as there are particular populations in which cholera is endemic. However,


in general the vibrios are aquatic bacteria, and recent studies have shown that


V. cholerae is also found naturally in aquatic environments, such as estuaries and


brackish water.


3.1 V. cholerae pathobiology


Infection with the cholera bacterium occurs by the faecal–oral route, as a result of


consuming food or water contaminated with V. cholerae. The infectious dose is


high, requiring a minimum of 108 bacteria for classical V. cholerae in a healthy host


(which may be why von Pettenkofer did not catch cholera – see above), but this


figure falls when acid production by the stomach is impaired. The vibrios that


survive passage through the stomach are able to multiply in the alkaline environment


of the small intestine. In fact, the tolerance of cholera vibrios to alkaline conditions


is one of their distinguishing features.


V. cholerae exerts its pathogenic effects in the small intestine, the structure of


which is shown in Figure 3.2. Once in the small intestine, the vibrios must reach


the epithelial cells, and they are probably aided in this task by their flagella, which


help in propulsion, and by their ability to produce mucinase (an enzyme capable of


degrading mucus) and other proteolytic enzymes. Actual attachment to the epithelial


cells is mediated by a number of factors, the most important of which is a surface


molecule called the toxin-coregulated pilus (TCP), discussed further below. A


number of haemagglutinins, fimbriae and the O antigens of lipopolysaccharide have


also been implicated in the attachment process.


The cholera vibrios do not penetrate the gut epithelium, but they release a potent


enterotoxin called cholera toxin, CT (or choleragen), which is largely responsible


for the symptoms of cholera. CT has an A–B structure, comprising five B subunits


and one A subunit, which is an enzyme. The B subunits mediate attachment to the


villi of the epithelial cells by binding to the ganglioside receptor GM1, and the CT is


taken up by receptor-mediated endocytosis, as shown in Figure 3.3. The A subunit


is then released and goes on to catalyse the transfer of an ADP-ribose from NAD to


the α subunit of a G protein. The modified G protein is no longer able to switch off


adenylate cyclase, a membrane-bound enzyme located on the basal and lateral


membranes of the cell.


Adenylate cyclase produces cyclic adenosine monophosphate (cAMP) from ATP as


shown in the equation below:


ATPÔ cAMP + PPi + H+


cAMP is a key regulatory molecule that carries information from extracellular


signalling molecules such as hormones, to the cell’s interior. For this reason it is


called a second messenger.


What would be called the first messenger?


The hormone.


The level of cAMP within a cell therefore influences its activity, but its precise role


depends on the cell type. In a gut epithelial cell, cAMP level influences ion


transport, whereas in a pancreatic cell, it regulates insulin secretion. As mentioned


above, adenylate cyclase is regulated by a protein, known as a G protein, which is a
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FIGURE 3.2 (a) Diagram of the human gut. (b) Diagram of a cross-section of the wall of the small intestine. (c) Larger-scale diagram of the


innermost layer of the small intestine, showing the villi (singular: villus) and the epithelial cells covering them.
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FIGURE 3.3


Mechanism of action of cholera toxin


(CT). (a) The CT molecule binds to


GM1 in the apical membrane of the gut


epithelial cell. (b) The molecule is


internalized in an endosome.


(c) The A (enzyme) subunit is released,


and catalyses the transfer of ADP-


ribose from NAD to the α subunit of a


G protein. (d) The G protein can no


longer act to switch off adenylate


cyclase, and the cyclic AMP level in


the cell rises (e). This increase in


cAMP causes ion channels in the


apical membrane to open, allowing


ions to escape from the cell (f).
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complex of three different subunits, α, β and γ. The A subunit of the cholera toxin


catalyses the transfer of ADP-ribose group from NAD to the α subunit of the


G protein. This prevents the G protein from switching off the synthesis of cAMP,


with the result that cAMP is produced constitutively (i.e. at a constant rate). The


high levels of cAMP cause ion channels in the cell membrane of the crypt cells at


the base of the villi in the small intestine to open, resulting in uncontrolled secretion


of Cl− and HCO3
− ions into the lumen. The high cAMP levels also inhibit the uptake


of Na+ ions into the cells at the top of the villi, with the result that Na+ and Cl− ions


accumulate in the lumen. Water moves out of the epithelial cells into the lumen by


osmosis, and both water and electrolytes are lost from the body as the copious


diarrhoea of cholera.


The virulence factors that are responsible for the pathogenesis of Vibrio cholerae


are encoded by two lysogenic phages: CTXφ (pronounced CTX fie) and VPIφ.


Phage CTXφ encodes the cholera toxin (CT) and also two other toxins, accessory


cholera toxin (Ace) and zona occludens toxin (Zot), whose roles in pathogenesis


have not yet been clearly established. Zot is thought to contribute to the loss of


water and electrolytes from the gut epithelial cells. Phage VPIφ encodes the toxin-


coregulated pilus (TCP, see above), which – curiously – is the receptor for the


CTXφ phage when it infects Vibrio cholerae.


4 Immunology of cholera


4.1 The immune response to cholera


The immune response to enteric pathogens is initiated in the gut-associated


lymphoid tissue (GALT), known as Peyer’s patches. The gastrointestinal tract is an


important route of entry for pathogens, so this lymphoid tissue constantly ‘samples’


the gut contents for antigenic material. After appropriate processing and


presentation of antigen (see Block 3), B cells are stimulated to differentiate into


plasma cells that produce antibodies. The most important antibody classes in a


cholera infection are secretory IgA and, to a lesser extent, secretory IgM, which


are released from the gut mucosa.


What would you expect to happen to antibodies secreted into the gut?


Antibodies are protein molecules and so should be digested along with proteins


in food.


In fact, the antibodies are thought to be protected from this degradation by their J


chains, and secretory IgA has an additional polypeptide called a secretory component


that is believed to serve a similar protective function. The IgA and IgM antibodies


bind to the B subunit of cholera toxin, thereby inactivating it, and they also bind to


the lipopolysaccharide molecules of the bacteria themselves. IgG antibodies are


produced too in response to a cholera infection, but they are largely confined to the


blood. However, some of them do end up in the gut after leaking from the


bloodstream through the damaged epithelium, or following the migration of a B


lymphocyte, and these antibodies are thought to be significant elements of the


immune response to cholera (Qadri et al.,1998).
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4.2 Cholera vaccines


Recovery from a cholera infection brings about long-lasting natural immunity, but


infection with cholera of the classical biotype may provide better protection than a


similar infection with El Tor cholera. So far, the vaccines developed to combat


cholera have been unable to produce the same results.


What would be the best route for administration of a cholera vaccine?


Since Vibrio cholerae is an enteric pathogen, an oral vaccine would have the


most chance of provoking an immune response that resembled the response to a


natural infection, and so result in a similar immunity to the organism.


Several vaccines against cholera have been licensed: killed whole-cell vaccine, killed


whole-cell plus subunit vaccine, and live attenuated vaccines. We will look at each


in turn.


A killed whole-cell (WC) vaccine, comprising a mixture of El Tor and classical


biotypes and Inaba and Ogawa serotypes, has been tried. This vaccine was


administered by injection and did not perform well. The WHO describes it as


conveying ‘incomplete, unreliable protection of short duration’ and they do not


recommend its use.


Can you suggest why the vaccine performed poorly?


Administration of the WC vaccine by injection would not bring the cholera


vibrios into contact with the Peyer’s patches and the most important part of the


immune response against cholera would not be provoked.


A killed WC vaccine of a similar composition to the one above, but with the addition


of the B subunit of the cholera toxin (BS–WC), underwent field trials in Bangladesh


in the 1980s. This vaccine was given in two oral doses and stimulated a secretory


IgA response equivalent to that seen in clinical cholera. High levels of immunity to


cholera were obtained, but they were short-lived. This vaccination has been


suggested as a preventative measure for refugee populations, but has not been


found to provide increased cost-effectiveness in comparison with other prevention


and control measures (Murray et al., 1998).


Live attenuated cholera vaccines have also been developed; the strains used are


altered so that they cannot cause cholera but still retain the ability to colonize the


small intestine when given orally. The vaccine CVD103–HgR, derived from the


classical Inaba strain 569B, was tested in Indonesia between 1993 and 1997. To


produce CVD103–HgR from strain 569B, the Tox A gene, which encodes the A


subunit of cholera toxin, was deleted. The vaccine induced an IgG as well as a


secretory IgA response, but performed poorly overall. Since the current seventh


pandemic is caused by El Tor cholera (see below), a vaccine containing El Tor


V. cholerae might provide more protection than one based entirely on a classical


strain. A cholera vaccine based on CVD103–HgR, but with the addition of an


attenuated derivative of an El Tor strain lacking the genes encoding CT, Ace and Zot,


has since been developed and was very promising when tested in the USA and Peru.


Research and development in cholera vaccination are still ongoing. Recent trials in


Vietnam, which began in 1997, used a killed oral vaccine composed of Vibrio


cholerae O1 and O139 (described as bivalent); the results are not yet (2003)
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available. As yet, routine cholera vaccination is not cost-effective, because more


than one dose is usually required, immunity does not last long and the disease is


relatively rare. Nevertheless, pre-emptive vaccination of refugee populations seems


to be effective in preventing large-scale epidemics. At present, no country demands


a certificate of cholera vaccination as a condition of entry.


5 Treatment of cholera


With no cost-effective vaccine available, other measures such as treatment and


prevention assume great importance. Prevention of cholera depends on interrupting


the faecal–oral route, so that food and drink remain uncontaminated with faecal


material. This can be achieved with proper sanitation, clean water and hygienic


methods of food preparation, which are fairly simple practices, but sadly, well


beyond the means of many people.


If a person contracts cholera, it is imperative that they are treated as quickly as


possible, since untreated cholera can have a case fatality rate as high as 50%.


Fortunately, effective treatment can reduce this rate to less than 1%. More


importantly, for many countries, effective treatment is cheap, comprising oral


rehydration to replace lost fluid and electrolytes.


Table 5.2 shows the composition of oral rehydration solution recommended by the


WHO. The listed substances are dissolved in one litre of clean drinking water.


The case fatality rates for cholera have dropped dramatically since the 1950s, as


shown in Figure 5.1.
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TABLE 5.2
Recipe for an oral rehydration
mixture. Taken from Greenwood
et al. (2000).


Substance Mass/g


sodium chloride 3.5


potassium chloride 1.5


sodium citrate 2.9


glucose 20.0


FIGURE 5.1 Reported global number of cases of cholera (bar chart) and the case fatality rate (solid line) between 1950 and 1998.
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What are the probable reasons for this fall?


Case fatality rates are likely to have dropped partly because treatment has


become more easily available, and, as you will learn below, partly because El Tor


cholera is less virulent than classical cholera.


Oral rehydration therapy was first introduced in the early 1970s, and became


widely available during the 1980s. In 80–90% of cases, oral rehydration alone is


sufficient treatment, but when dehydration is severe, intravenous fluids are


required. In these circumstances, antibiotics may be used to lessen the volume and


duration of diarrhoea and reduce the carriage of vibrios in the faeces. Tetracycline


is the drug of choice, but some V. cholerae are resistant to it and alternatives such


as erythromycin, chloramphenicol, cotrimoxazole or others have to be used instead.


The resistances exhibited by cholera vibrios can change rapidly; in their study of


diarrhoeal stool samples, Kaur and Lal (1998) reported that the strains they isolated


were sensitive to chloramphenicol until 1993, but resistant to this antibiotic from


then onwards. Conversely, these strains were resistant to cotrimoxazole until 1996,


but 100% sensitive to it in 1997.


Case fatality rates differ around the world, averaging around 1% for Asia, Europe


and the Americas but rising to around 5% in Africa. This marked difference reflects


disparities in access to treatment, rather than any variation in the virulence of


V. cholerae.


6 The current cholera pandemic


The seventh and current cholera pandemic began in 1961, immediately after the


‘end’ of the sixth. It arose surprisingly not in India, but in Indonesia in Sulawesi


(Celebes Islands). This time, the causative agent was not the usual, classical


cholera, but a new biotype, El Tor. This biotype was first isolated among pilgrims in


a quarantine station called El Tor, and belonged to the same group (O1) as classical


Vibrio cholerae, but was a different serotype from either Inaba or Ogawa. The


disease it caused was different too: the El Tor strain was less virulent, produced a


less effective immune response and was better able to persist in the environment.


The new El Tor cholera began a relentless advance across the world that continues


today. In 1963 it reached Bangladesh, in 1964 it got to India, and over the following


years it went on to invade the former Soviet Union, Iran and Iraq. Africa was


reached by 1970, but it took another 20 years for El Tor cholera to reach South


America. In January 1991, a Chinese ship released bilge water infected with the


cholera bacillus into the waters of Lima’s port city, Callao. It was summer time,


and the locals were eating ceviche, a dish that contains raw shellfish. The shellfish


quickly became contaminated with cholera bacteria, which soon infected the human


population. The spread of the epidemic was made easier by Lima’s water supply,


which was unchlorinated. In that year, cholera spread rapidly, causing 400 000


reported cases and 4000 deaths in 16 South American countries. Nowhere in the


world had seen an epidemic of these proportions since 1969, the year that cholera


was made reportable under International Health Regulations.


The question of exactly how Vibrio cholerae ended up in the bilge water of a ship is


an interesting one. El Tor vibrios are known to persist longer in the environment


than classical cholera bacteria. Research has shown that the El Tor bacillus is


capable of parasitizing algae and even goes into a kind of reversible suspended
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animation when suddenly placed in cold saltwater. Algae could therefore provide a


reservoir of infection for epidemic V. cholerae. Recent studies have lent weight to


this theory. An investigation into cholera in Bangladesh and the El Niño weather


pattern of southern Asia found that the two were linked. This suggested that


cholera patterns were related to temperature changes in the region (Pascual et al.,


2000).


How might temperature affect algal populations?


Warmer water temperatures might encourage algal blooms to flourish.


Rita Colwell, a scientist who contributed to this investigation, has claimed for years


that tracking the oceanic algal blooms that originate from Bangladesh and India,


would allow the prediction of likely cholera outbreaks.


A group from Lima has also found evidence that the occurrence of cholera may be


affected by environmental factors. Twelve environmental sites were sampled for


cholera vibrios, each month, from November 1993 to March 1995. In the winter,


no vibrios were found in the samples, but in summer, the bacteria were detectable


before cases of cholera occurred in the local community. The researchers


suggested that an increase in environmental vibrios is followed by the appearance of


cases of cholera in the human population and that increasing temperatures might


cause the increase in vibrio numbers (Franco et al., 1997). The idea that the


cholera germ alone is not sufficient to cause epidemic cholera, but the correct


environmental conditions are required as well, echoes von Pettenkofer’s soil theory


on the cause of cholera. Perhaps von Pettenkofer was right!


6.1 Emergent and resurgent cholera


While South America was reeling under the impact of the seventh cholera


pandemic, scientists in Bangladesh and India were wondering if an eighth pandemic


was just beginning. In 1992, in the southern coastal region of Bangladesh, a


previously unknown strain of Vibrio cholerae was causing a cholera epidemic. This


emergent group was the 139th to be distinguished by its O antigen, and so was


labelled O139 and given the name ‘Bengal’. In 1992 and 1993, Bengal cholera


caused large epidemics in India and Bangladesh, which killed 5000 people; then, in


1994, cholera O139 suddenly disappeared. In Bangladesh it was displaced by a


resurgent El Tor strain.


However, there was a resurgence of Bengal cholera itself during 1995 and 1996.


The strain was identified in Dhaka and surrounding districts in Bangladesh (Faruque


et al., 1997), and also in Calcutta in India (Mukhopadhyay et al., 1998). These


events illustrate the rapid changes in cholera epidemiology that can occur.


Vibrio cholerae O139 had been reported in 11 Southeast Asian countries by 2000,


but for the time being, remains confined to Asia. The origin of epidemic cholera


strains is an area of fast-moving research. Bengal cholera lacks some of the genes


that code for the O antigen of serogroup O1 cholera, and has instead a different


DNA sequence that is unique to this strain. This finding has prompted the


suggestion that Bengal cholera may have emerged from El Tor cholera by serotype-


specific genetic changes (Faruque et al., 1997). A Dutch group (Mooi and Bik,


1997) has also suggested that horizontal transfer of genes encoding enzymes


involved in cell-wall polysaccharide synthesis may have played a key role in the


emergence of cholera O139.
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7 Cholera at the beginning of the 21st century


In their recent ‘Report on Global Surveillance of Epidemic-prone Infectious


Diseases’ the WHO concluded that:


‘Cholera is a major public health problem that is becoming increasingly


important as the number of countries affected continues to increase.’


Figure 7.1, taken from the above report, provides a clear picture of cholera in the


closing years of the last century. The enormous impact of the seventh pandemic on


the Americas can be seen, with the number of cases the highest recorded in a


cholera outbreak in the last 30 years. The 1990s also saw large increases in cholera


cases in Asia and Africa, and the trend globally is that of increasing numbers of


people being affected. The WHO reports that the failure of effective epidemic


control has led to an increasing number of areas becoming endemic for cholera.


Africa, particularly, is bearing the brunt of this rise caused by the ongoing seventh


pandemic – in 1998 African cholera cases represented 72% of the global total.


New major outbreaks of cholera continue to occur, and many of these are


associated with climate changes such as El Niño, or the displacement of people into


refugee camps. During 1994 and 1995, the Crimea and Southern Ukraine


experienced a cholera epidemic that infected 1370 people, killing 32 of them. This


epidemic was caused by V. cholerae O1, biotype El Tor, serotype Ogawa bacteria


that were believed to have originated from the environment (Clarke et al., 1998). In


April 1997, cholera broke out among 90 000 Rwandan refugees in the Democratic


Republic of Congo (Morbidity and Mortality Weekly Report, 1998). It would seem


that wherever there is upheaval, whether social or environmental, there is the risk


of cholera. Furthermore, the threat of a new eighth pandemic caused by V. cholerae


O139 Bengal cannot be dismissed.


8 Conclusion


It is clear from the above discussion that cholera is an economically and socially


important disease that has been with us for centuries, and shows no signs of


disappearing. The main strategies for combating V. cholerae appear to be socio-


political: outbreaks occur when there is environmental stress to humans, such as


poverty, displacement or climate change, and where there is no infrastructure


available to support effective sewage disposal and the provision of safe water.


Ironically, cholera treatment is cheap and straightforward, and can be made easily


available almost everywhere. The search for an effective vaccine continues, but


meanwhile new bacterial strains emerge to perpetuate this most distressing disease.
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FIGURE 7.1 Numbers of reported cases (bars) and case fatality rates (solid lines) for cholera in  Africa, the Americas and Asia between


1970 and 1998.
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9 Learning outcomes


When you have completed this case study, you should be able to:


1 Define and use, or recognize definitions and applications of, each of the terms


printed in bold in the text.


2 Outline the main steps in the identification of V. cholerae as the causative


organism of cholera.


3 Describe the symptoms of cholera.


4 Explain the molecular mechanisms underlying the disease.


5 Describe the body’s response to infection with V. cholerae.


6 Outline measures to prevent and treat cholera.


7 Describe epidemiological evidence that indicates the appearance of cholera


pandemics.
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OEBPS/answer28.html

		Answer


		As vaccination coverage falls, the proportion who are susceptible to the infection rises and the level of herd immunity to the pathogen declines. If a source of infection enters the population in conditions in which transmission to susceptible hosts is possible, an outbreak of the disease will occur. If the proportion of immunes in the population has fallen below the critical immunisation threshold (i.e. the proportion of the population who must be immunised for the infection to be eliminated), then – in the absence of a return to high vaccine coverage – the infection will become endemic in the community again.


	

OEBPS/images/s320_1_004i.jpg





OEBPS/answer29.html

		Answer


		Around 110, based on the figures given above. With 150 fatalities annually, a 75 per cent reduction in the disease incidence implies that mortality is reduced accordingly.
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		Answer


		The live organisms persist and reproduce for a period in the recipient, presenting a larger and more long-lasting stimulus to the immune system. Also the attenuated strain lives in the appropriate tissue of the host, so it is presented to the immune system by the correct antigen-presenting cells.
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		Answer


		Horse serum contains proteins unique to horses, which are recognised as ‘non-self’ by the human recipient's immune system. The increasingly powerful immune response to these proteins gradually destroys the horse antibodies, so passive protection from the antiserum declines. More seriously, the recipient's blood capillaries can become blocked by aggregates of human antibodies bound to horse proteins, triggering local inflammation and even kidney failure.
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		Answer


		There is a shorter lag time before pathogen-specific antibodies appear (typically 2–3 days); the overall level of antibodies is higher and they persist for longer; less IgM and more IgG is produced (due to class switching), which increases the protection in the blood stream; the affinity of the antibody binding sites for the target antigen is generally higher, so they bind more strongly.
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		Answer


		The inaccessibility of many parts of the country is a major problem, both for getting the vaccination clinics set up in mountainous regions, deserts, tropical rainforests, etc., and for the population who must make long and difficult journeys to attend them. Advertising an NID and explaining its purpose and importance is not straightforward in remote populations with high levels of illiteracy and many spoken languages. Staff must be trained to administer the vaccine correctly and safely; transport and storage facilities for supplies must be organised to ensure adequate population coverage. House-to-house follow-up has to be made to ensure that vaccinations are repeated to ‘boost’ immunity to protective levels.
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		Answer


		The variation in MHC molecules in a population means that the antigens used in vaccines must be presented efficiently in genetically different individuals.
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 * http://jquery.com/
 *
 * Copyright 2010, John Resig
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// Define a local copy of jQuery
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	},

	// Map over jQuery in case of overwrite
	_jQuery = window.jQuery,

	// Map over the $ in case of overwrite
	_$ = window.$,

	// Use the correct document accordingly with window argument (sandbox)
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	// (both of which we optimize for)
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	// Is it a simple selector
	isSimple = /^.[^:#\[\.,]*$/,

	// Check if a string has a non-whitespace character in it
	rnotwhite = /\S/,

	// Used for trimming whitespace
	rtrim = /^(\s|\u00A0)+|(\s|\u00A0)+$/g,

	// Match a standalone tag
	rsingleTag = /^<(\w+)\s*\/?>(?:<\/\1>)?$/,

	// Keep a UserAgent string for use with jQuery.browser
	userAgent = navigator.userAgent,

	// For matching the engine and version of the browser
	browserMatch,
	
	// Has the ready events already been bound?
	readyBound = false,
	
	// The functions to execute on DOM ready
	readyList = [],

	// The ready event handler
	DOMContentLoaded,

	// Save a reference to some core methods
	toString = Object.prototype.toString,
	hasOwnProperty = Object.prototype.hasOwnProperty,
	push = Array.prototype.push,
	slice = Array.prototype.slice,
	indexOf = Array.prototype.indexOf;

jQuery.fn = jQuery.prototype = {
	init: function( selector, context ) {
		var match, elem, ret, doc;

		// Handle $(""), $(null), or $(undefined)
		if ( !selector ) {
			return this;
		}

		// Handle $(DOMElement)
		if ( selector.nodeType ) {
			this.context = this[0] = selector;
			this.length = 1;
			return this;
		}
		
		// The body element only exists once, optimize finding it
		if ( selector === "body" && !context ) {
			this.context = document;
			this[0] = document.body;
			this.selector = "body";
			this.length = 1;
			return this;
		}

		// Handle HTML strings
		if ( typeof selector === "string" ) {
			// Are we dealing with HTML string or an ID?
			match = quickExpr.exec( selector );

			// Verify a match, and that no context was specified for #id
			if ( match && (match[1] || !context) ) {

				// HANDLE: $(html) -> $(array)
				if ( match[1] ) {
					doc = (context ? context.ownerDocument || context : document);

					// If a single string is passed in and it's a single tag
					// just do a createElement and skip the rest
					ret = rsingleTag.exec( selector );

					if ( ret ) {
						if ( jQuery.isPlainObject( context ) ) {
							selector = [ document.createElement( ret[1] ) ];
							jQuery.fn.attr.call( selector, context, true );

						} else {
							selector = [ doc.createElement( ret[1] ) ];
						}

					} else {
						ret = buildFragment( [ match[1] ], [ doc ] );
						selector = (ret.cacheable ? ret.fragment.cloneNode(true) : ret.fragment).childNodes;
					}
					
					return jQuery.merge( this, selector );
					
				// HANDLE: $("#id")
				} else {
					elem = document.getElementById( match[2] );

					if ( elem ) {
						// Handle the case where IE and Opera return items
						// by name instead of ID
						if ( elem.id !== match[2] ) {
							return rootjQuery.find( selector );
						}

						// Otherwise, we inject the element directly into the jQuery object
						this.length = 1;
						this[0] = elem;
					}

					this.context = document;
					this.selector = selector;
					return this;
				}

			// HANDLE: $("TAG")
			} else if ( !context && /^\w+$/.test( selector ) ) {
				this.selector = selector;
				this.context = document;
				selector = document.getElementsByTagName( selector );
				return jQuery.merge( this, selector );

			// HANDLE: $(expr, $(...))
			} else if ( !context || context.jquery ) {
				return (context || rootjQuery).find( selector );

			// HANDLE: $(expr, context)
			// (which is just equivalent to: $(context).find(expr)
			} else {
				return jQuery( context ).find( selector );
			}

		// HANDLE: $(function)
		// Shortcut for document ready
		} else if ( jQuery.isFunction( selector ) ) {
			return rootjQuery.ready( selector );
		}

		if (selector.selector !== undefined) {
			this.selector = selector.selector;
			this.context = selector.context;
		}

		return jQuery.makeArray( selector, this );
	},

	// Start with an empty selector
	selector: "",

	// The current version of jQuery being used
	jquery: "1.4.2",

	// The default length of a jQuery object is 0
	length: 0,

	// The number of elements contained in the matched element set
	size: function() {
		return this.length;
	},

	toArray: function() {
		return slice.call( this, 0 );
	},

	// Get the Nth element in the matched element set OR
	// Get the whole matched element set as a clean array
	get: function( num ) {
		return num == null ?

			// Return a 'clean' array
			this.toArray() :

			// Return just the object
			( num < 0 ? this.slice(num)[ 0 ] : this[ num ] );
	},

	// Take an array of elements and push it onto the stack
	// (returning the new matched element set)
	pushStack: function( elems, name, selector ) {
		// Build a new jQuery matched element set
		var ret = jQuery();

		if ( jQuery.isArray( elems ) ) {
			push.apply( ret, elems );
		
		} else {
			jQuery.merge( ret, elems );
		}

		// Add the old object onto the stack (as a reference)
		ret.prevObject = this;

		ret.context = this.context;

		if ( name === "find" ) {
			ret.selector = this.selector + (this.selector ? " " : "") + selector;
		} else if ( name ) {
			ret.selector = this.selector + "." + name + "(" + selector + ")";
		}

		// Return the newly-formed element set
		return ret;
	},

	// Execute a callback for every element in the matched set.
	// (You can seed the arguments with an array of args, but this is
	// only used internally.)
	each: function( callback, args ) {
		return jQuery.each( this, callback, args );
	},
	
	ready: function( fn ) {
		// Attach the listeners
		jQuery.bindReady();

		// If the DOM is already ready
		if ( jQuery.isReady ) {
			// Execute the function immediately
			fn.call( document, jQuery );

		// Otherwise, remember the function for later
		} else if ( readyList ) {
			// Add the function to the wait list
			readyList.push( fn );
		}

		return this;
	},
	
	eq: function( i ) {
		return i === -1 ?
			this.slice( i ) :
			this.slice( i, +i + 1 );
	},

	first: function() {
		return this.eq( 0 );
	},

	last: function() {
		return this.eq( -1 );
	},

	slice: function() {
		return this.pushStack( slice.apply( this, arguments ),
			"slice", slice.call(arguments).join(",") );
	},

	map: function( callback ) {
		return this.pushStack( jQuery.map(this, function( elem, i ) {
			return callback.call( elem, i, elem );
		}));
	},
	
	end: function() {
		return this.prevObject || jQuery(null);
	},

	// For internal use only.
	// Behaves like an Array's method, not like a jQuery method.
	push: push,
	sort: [].sort,
	splice: [].splice
};

// Give the init function the jQuery prototype for later instantiation
jQuery.fn.init.prototype = jQuery.fn;

jQuery.extend = jQuery.fn.extend = function() {
	// copy reference to target object
	var target = arguments[0] || {}, i = 1, length = arguments.length, deep = false, options, name, src, copy;

	// Handle a deep copy situation
	if ( typeof target === "boolean" ) {
		deep = target;
		target = arguments[1] || {};
		// skip the boolean and the target
		i = 2;
	}

	// Handle case when target is a string or something (possible in deep copy)
	if ( typeof target !== "object" && !jQuery.isFunction(target) ) {
		target = {};
	}

	// extend jQuery itself if only one argument is passed
	if ( length === i ) {
		target = this;
		--i;
	}

	for ( ; i < length; i++ ) {
		// Only deal with non-null/undefined values
		if ( (options = arguments[ i ]) != null ) {
			// Extend the base object
			for ( name in options ) {
				src = target[ name ];
				copy = options[ name ];

				// Prevent never-ending loop
				if ( target === copy ) {
					continue;
				}

				// Recurse if we're merging object literal values or arrays
				if ( deep && copy && ( jQuery.isPlainObject(copy) || jQuery.isArray(copy) ) ) {
					var clone = src && ( jQuery.isPlainObject(src) || jQuery.isArray(src) ) ? src
						: jQuery.isArray(copy) ? [] : {};

					// Never move original objects, clone them
					target[ name ] = jQuery.extend( deep, clone, copy );

				// Don't bring in undefined values
				} else if ( copy !== undefined ) {
					target[ name ] = copy;
				}
			}
		}
	}

	// Return the modified object
	return target;
};

jQuery.extend({
	noConflict: function( deep ) {
		window.$ = _$;

		if ( deep ) {
			window.jQuery = _jQuery;
		}

		return jQuery;
	},
	
	// Is the DOM ready to be used? Set to true once it occurs.
	isReady: false,
	
	// Handle when the DOM is ready
	ready: function() {
		// Make sure that the DOM is not already loaded
		if ( !jQuery.isReady ) {
			// Make sure body exists, at least, in case IE gets a little overzealous (ticket #5443).
			if ( !document.body ) {
				return setTimeout( jQuery.ready, 13 );
			}

			// Remember that the DOM is ready
			jQuery.isReady = true;

			// If there are functions bound, to execute
			if ( readyList ) {
				// Execute all of them
				var fn, i = 0;
				while ( (fn = readyList[ i++ ]) ) {
					fn.call( document, jQuery );
				}

				// Reset the list of functions
				readyList = null;
			}

			// Trigger any bound ready events
			if ( jQuery.fn.triggerHandler ) {
				jQuery( document ).triggerHandler( "ready" );
			}
		}
	},
	
	bindReady: function() {
		if ( readyBound ) {
			return;
		}

		readyBound = true;

		// Catch cases where $(document).ready() is called after the
		// browser event has already occurred.
		if ( document.readyState === "complete" ) {
			return jQuery.ready();
		}

		// Mozilla, Opera and webkit nightlies currently support this event
		if ( document.addEventListener ) {
			// Use the handy event callback
			document.addEventListener( "DOMContentLoaded", DOMContentLoaded, false );
			
			// A fallback to window.onload, that will always work
			window.addEventListener( "load", jQuery.ready, false );

		// If IE event model is used
		} else if ( document.attachEvent ) {
			// ensure firing before onload,
			// maybe late but safe also for iframes
			document.attachEvent("onreadystatechange", DOMContentLoaded);
			
			// A fallback to window.onload, that will always work
			window.attachEvent( "onload", jQuery.ready );

			// If IE and not a frame
			// continually check to see if the document is ready
			var toplevel = false;

			try {
				toplevel = window.frameElement == null;
			} catch(e) {}

			if ( document.documentElement.doScroll && toplevel ) {
				doScrollCheck();
			}
		}
	},

	// See test/unit/core.js for details concerning isFunction.
	// Since version 1.3, DOM methods and functions like alert
	// aren't supported. They return false on IE (#2968).
	isFunction: function( obj ) {
		return toString.call(obj) === "[object Function]";
	},

	isArray: function( obj ) {
		return toString.call(obj) === "[object Array]";
	},

	isPlainObject: function( obj ) {
		// Must be an Object.
		// Because of IE, we also have to check the presence of the constructor property.
		// Make sure that DOM nodes and window objects don't pass through, as well
		if ( !obj || toString.call(obj) !== "[object Object]" || obj.nodeType || obj.setInterval ) {
			return false;
		}
		
		// Not own constructor property must be Object
		if ( obj.constructor
			&& !hasOwnProperty.call(obj, "constructor")
			&& !hasOwnProperty.call(obj.constructor.prototype, "isPrototypeOf") ) {
			return false;
		}
		
		// Own properties are enumerated firstly, so to speed up,
		// if last one is own, then all properties are own.
	
		var key;
		for ( key in obj ) {}
		
		return key === undefined || hasOwnProperty.call( obj, key );
	},

	isEmptyObject: function( obj ) {
		for ( var name in obj ) {
			return false;
		}
		return true;
	},
	
	error: function( msg ) {
		throw msg;
	},
	
	parseJSON: function( data ) {
		if ( typeof data !== "string" || !data ) {
			return null;
		}

		// Make sure leading/trailing whitespace is removed (IE can't handle it)
		data = jQuery.trim( data );
		
		// Make sure the incoming data is actual JSON
		// Logic borrowed from http://json.org/json2.js
		if ( /^[\],:{}\s]*$/.test(data.replace(/\\(?:["\\\/bfnrt]|u[0-9a-fA-F]{4})/g, "@")
			.replace(/"[^"\\\n\r]*"|true|false|null|-?\d+(?:\.\d*)?(?:[eE][+\-]?\d+)?/g, "]")
			.replace(/(?:^|:|,)(?:\s*\[)+/g, "")) ) {

			// Try to use the native JSON parser first
			return window.JSON && window.JSON.parse ?
				window.JSON.parse( data ) :
				(new Function("return " + data))();

		} else {
			jQuery.error( "Invalid JSON: " + data );
		}
	},

	noop: function() {},

	// Evalulates a script in a global context
	globalEval: function( data ) {
		if ( data && rnotwhite.test(data) ) {
			// Inspired by code by Andrea Giammarchi
			// http://webreflection.blogspot.com/2007/08/global-scope-evaluation-and-dom.html
			var head = document.getElementsByTagName("head")[0] || document.documentElement,
				script = document.createElement("script");

			script.type = "text/javascript";

			if ( jQuery.support.scriptEval ) {
				script.appendChild( document.createTextNode( data ) );
			} else {
				script.text = data;
			}

			// Use insertBefore instead of appendChild to circumvent an IE6 bug.
			// This arises when a base node is used (#2709).
			head.insertBefore( script, head.firstChild );
			head.removeChild( script );
		}
	},

	nodeName: function( elem, name ) {
		return elem.nodeName && elem.nodeName.toUpperCase() === name.toUpperCase();
	},

	// args is for internal usage only
	each: function( object, callback, args ) {
		var name, i = 0,
			length = object.length,
			isObj = length === undefined || jQuery.isFunction(object);

		if ( args ) {
			if ( isObj ) {
				for ( name in object ) {
					if ( callback.apply( object[ name ], args ) === false ) {
						break;
					}
				}
			} else {
				for ( ; i < length; ) {
					if ( callback.apply( object[ i++ ], args ) === false ) {
						break;
					}
				}
			}

		// A special, fast, case for the most common use of each
		} else {
			if ( isObj ) {
				for ( name in object ) {
					if ( callback.call( object[ name ], name, object[ name ] ) === false ) {
						break;
					}
				}
			} else {
				for ( var value = object[0];
					i < length && callback.call( value, i, value ) !== false; value = object[++i] ) {}
			}
		}

		return object;
	},

	trim: function( text ) {
		return (text || "").replace( rtrim, "" );
	},

	// results is for internal usage only
	makeArray: function( array, results ) {
		var ret = results || [];

		if ( array != null ) {
			// The window, strings (and functions) also have 'length'
			// The extra typeof function check is to prevent crashes
			// in Safari 2 (See: #3039)
			if ( array.length == null || typeof array === "string" || jQuery.isFunction(array) || (typeof array !== "function" && array.setInterval) ) {
				push.call( ret, array );
			} else {
				jQuery.merge( ret, array );
			}
		}

		return ret;
	},

	inArray: function( elem, array ) {
		if ( array.indexOf ) {
			return array.indexOf( elem );
		}

		for ( var i = 0, length = array.length; i < length; i++ ) {
			if ( array[ i ] === elem ) {
				return i;
			}
		}

		return -1;
	},

	merge: function( first, second ) {
		var i = first.length, j = 0;

		if ( typeof second.length === "number" ) {
			for ( var l = second.length; j < l; j++ ) {
				first[ i++ ] = second[ j ];
			}
		
		} else {
			while ( second[j] !== undefined ) {
				first[ i++ ] = second[ j++ ];
			}
		}

		first.length = i;

		return first;
	},

	grep: function( elems, callback, inv ) {
		var ret = [];

		// Go through the array, only saving the items
		// that pass the validator function
		for ( var i = 0, length = elems.length; i < length; i++ ) {
			if ( !inv !== !callback( elems[ i ], i ) ) {
				ret.push( elems[ i ] );
			}
		}

		return ret;
	},

	// arg is for internal usage only
	map: function( elems, callback, arg ) {
		var ret = [], value;

		// Go through the array, translating each of the items to their
		// new value (or values).
		for ( var i = 0, length = elems.length; i < length; i++ ) {
			value = callback( elems[ i ], i, arg );

			if ( value != null ) {
				ret[ ret.length ] = value;
			}
		}

		return ret.concat.apply( [], ret );
	},

	// A global GUID counter for objects
	guid: 1,

	proxy: function( fn, proxy, thisObject ) {
		if ( arguments.length === 2 ) {
			if ( typeof proxy === "string" ) {
				thisObject = fn;
				fn = thisObject[ proxy ];
				proxy = undefined;

			} else if ( proxy && !jQuery.isFunction( proxy ) ) {
				thisObject = proxy;
				proxy = undefined;
			}
		}

		if ( !proxy && fn ) {
			proxy = function() {
				return fn.apply( thisObject || this, arguments );
			};
		}

		// Set the guid of unique handler to the same of original handler, so it can be removed
		if ( fn ) {
			proxy.guid = fn.guid = fn.guid || proxy.guid || jQuery.guid++;
		}

		// So proxy can be declared as an argument
		return proxy;
	},

	// Use of jQuery.browser is frowned upon.
	// More details: http://docs.jquery.com/Utilities/jQuery.browser
	uaMatch: function( ua ) {
		ua = ua.toLowerCase();

		var match = /(webkit)[ \/]([\w.]+)/.exec( ua ) ||
			/(opera)(?:.*version)?[ \/]([\w.]+)/.exec( ua ) ||
			/(msie) ([\w.]+)/.exec( ua ) ||
			!/compatible/.test( ua ) && /(mozilla)(?:.*? rv:([\w.]+))?/.exec( ua ) ||
		  	[];

		return { browser: match[1] || "", version: match[2] || "0" };
	},

	browser: {}
});

browserMatch = jQuery.uaMatch( userAgent );
if ( browserMatch.browser ) {
	jQuery.browser[ browserMatch.browser ] = true;
	jQuery.browser.version = browserMatch.version;
}

// Deprecated, use jQuery.browser.webkit instead
if ( jQuery.browser.webkit ) {
	jQuery.browser.safari = true;
}

if ( indexOf ) {
	jQuery.inArray = function( elem, array ) {
		return indexOf.call( array, elem );
	};
}

// All jQuery objects should point back to these
rootjQuery = jQuery(document);

// Cleanup functions for the document ready method
if ( document.addEventListener ) {
	DOMContentLoaded = function() {
		document.removeEventListener( "DOMContentLoaded", DOMContentLoaded, false );
		jQuery.ready();
	};

} else if ( document.attachEvent ) {
	DOMContentLoaded = function() {
		// Make sure body exists, at least, in case IE gets a little overzealous (ticket #5443).
		if ( document.readyState === "complete" ) {
			document.detachEvent( "onreadystatechange", DOMContentLoaded );
			jQuery.ready();
		}
	};
}

// The DOM ready check for Internet Explorer
function doScrollCheck() {
	if ( jQuery.isReady ) {
		return;
	}

	try {
		// If IE is used, use the trick by Diego Perini
		// http://javascript.nwbox.com/IEContentLoaded/
		document.documentElement.doScroll("left");
	} catch( error ) {
		setTimeout( doScrollCheck, 1 );
		return;
	}

	// and execute any waiting functions
	jQuery.ready();
}

function evalScript( i, elem ) {
	if ( elem.src ) {
		jQuery.ajax({
			url: elem.src,
			async: false,
			dataType: "script"
		});
	} else {
		jQuery.globalEval( elem.text || elem.textContent || elem.innerHTML || "" );
	}

	if ( elem.parentNode ) {
		elem.parentNode.removeChild( elem );
	}
}

// Mutifunctional method to get and set values to a collection
// The value/s can be optionally by executed if its a function
function access( elems, key, value, exec, fn, pass ) {
	var length = elems.length;
	
	// Setting many attributes
	if ( typeof key === "object" ) {
		for ( var k in key ) {
			access( elems, k, key[k], exec, fn, value );
		}
		return elems;
	}
	
	// Setting one attribute
	if ( value !== undefined ) {
		// Optionally, function values get executed if exec is true
		exec = !pass && exec && jQuery.isFunction(value);
		
		for ( var i = 0; i < length; i++ ) {
			fn( elems[i], key, exec ? value.call( elems[i], i, fn( elems[i], key ) ) : value, pass );
		}
		
		return elems;
	}
	
	// Getting an attribute
	return length ? fn( elems[0], key ) : undefined;
}

function now() {
	return (new Date).getTime();
}
(function() {

	jQuery.support = {};

	var root = document.documentElement,
		script = document.createElement("script"),
		div = document.createElement("div"),
		id = "script" + now();

	div.style.display = "none";
	div.innerHTML = "   <link/><table></table><a href='/a' style='color:red;float:left;opacity:.55;'>a</a><input type='checkbox'/>";

	var all = div.getElementsByTagName("*"),
		a = div.getElementsByTagName("a")[0];

	// Can't get basic test support
	if ( !all || !all.length || !a ) {
		return;
	}

	jQuery.support = {
		// IE strips leading whitespace when .innerHTML is used
		leadingWhitespace: div.firstChild.nodeType === 3,

		// Make sure that tbody elements aren't automatically inserted
		// IE will insert them into empty tables
		tbody: !div.getElementsByTagName("tbody").length,

		// Make sure that link elements get serialized correctly by innerHTML
		// This requires a wrapper element in IE
		htmlSerialize: !!div.getElementsByTagName("link").length,

		// Get the style information from getAttribute
		// (IE uses .cssText insted)
		style: /red/.test( a.getAttribute("style") ),

		// Make sure that URLs aren't manipulated
		// (IE normalizes it by default)
		hrefNormalized: a.getAttribute("href") === "/a",

		// Make sure that element opacity exists
		// (IE uses filter instead)
		// Use a regex to work around a WebKit issue. See #5145
		opacity: /^0.55$/.test( a.style.opacity ),

		// Verify style float existence
		// (IE uses styleFloat instead of cssFloat)
		cssFloat: !!a.style.cssFloat,

		// Make sure that if no value is specified for a checkbox
		// that it defaults to "on".
		// (WebKit defaults to "" instead)
		checkOn: div.getElementsByTagName("input")[0].value === "on",

		// Make sure that a selected-by-default option has a working selected property.
		// (WebKit defaults to false instead of true, IE too, if it's in an optgroup)
		optSelected: document.createElement("select").appendChild( document.createElement("option") ).selected,

		parentNode: div.removeChild( div.appendChild( document.createElement("div") ) ).parentNode === null,

		// Will be defined later
		deleteExpando: true,
		checkClone: false,
		scriptEval: false,
		noCloneEvent: true,
		boxModel: null
	};

	script.type = "text/javascript";
	try {
		script.appendChild( document.createTextNode( "window." + id + "=1;" ) );
	} catch(e) {}

	root.insertBefore( script, root.firstChild );

	// Make sure that the execution of code works by injecting a script
	// tag with appendChild/createTextNode
	// (IE doesn't support this, fails, and uses .text instead)
	if ( window[ id ] ) {
		jQuery.support.scriptEval = true;
		delete window[ id ];
	}

	// Test to see if it's possible to delete an expando from an element
	// Fails in Internet Explorer
	try {
		delete script.test;
	
	} catch(e) {
		jQuery.support.deleteExpando = false;
	}

	root.removeChild( script );

	if ( div.attachEvent && div.fireEvent ) {
		div.attachEvent("onclick", function click() {
			// Cloning a node shouldn't copy over any
			// bound event handlers (IE does this)
			jQuery.support.noCloneEvent = false;
			div.detachEvent("onclick", click);
		});
		div.cloneNode(true).fireEvent("onclick");
	}

	div = document.createElement("div");
	div.innerHTML = "<input type='radio' name='radiotest' checked='checked'/>";

	var fragment = document.createDocumentFragment();
	fragment.appendChild( div.firstChild );

	// WebKit doesn't clone checked state correctly in fragments
	jQuery.support.checkClone = fragment.cloneNode(true).cloneNode(true).lastChild.checked;

	// Figure out if the W3C box model works as expected
	// document.body must exist before we can do this
	jQuery(function() {
		var div = document.createElement("div");
		div.style.width = div.style.paddingLeft = "1px";

		document.body.appendChild( div );
		jQuery.boxModel = jQuery.support.boxModel = div.offsetWidth === 2;
		document.body.removeChild( div ).style.display = 'none';

		div = null;
	});

	// Technique from Juriy Zaytsev
	// http://thinkweb2.com/projects/prototype/detecting-event-support-without-browser-sniffing/
	var eventSupported = function( eventName ) { 
		var el = document.createElement("div"); 
		eventName = "on" + eventName; 

		var isSupported = (eventName in el); 
		if ( !isSupported ) { 
			el.setAttribute(eventName, "return;"); 
			isSupported = typeof el[eventName] === "function"; 
		} 
		el = null; 

		return isSupported; 
	};
	
	jQuery.support.submitBubbles = eventSupported("submit");
	jQuery.support.changeBubbles = eventSupported("change");

	// release memory in IE
	root = script = div = all = a = null;
})();

jQuery.props = {
	"for": "htmlFor",
	"class": "className",
	readonly: "readOnly",
	maxlength: "maxLength",
	cellspacing: "cellSpacing",
	rowspan: "rowSpan",
	colspan: "colSpan",
	tabindex: "tabIndex",
	usemap: "useMap",
	frameborder: "frameBorder"
};
var expando = "jQuery" + now(), uuid = 0, windowData = {};

jQuery.extend({
	cache: {},
	
	expando:expando,

	// The following elements throw uncatchable exceptions if you
	// attempt to add expando properties to them.
	noData: {
		"embed": true,
		"object": true,
		"applet": true
	},

	data: function( elem, name, data ) {
		if ( elem.nodeName && jQuery.noData[elem.nodeName.toLowerCase()] ) {
			return;
		}

		elem = elem == window ?
			windowData :
			elem;

		var id = elem[ expando ], cache = jQuery.cache, thisCache;

		if ( !id && typeof name === "string" && data === undefined ) {
			return null;
		}

		// Compute a unique ID for the element
		if ( !id ) { 
			id = ++uuid;
		}

		// Avoid generating a new cache unless none exists and we
		// want to manipulate it.
		if ( typeof name === "object" ) {
			elem[ expando ] = id;
			thisCache = cache[ id ] = jQuery.extend(true, {}, name);

		} else if ( !cache[ id ] ) {
			elem[ expando ] = id;
			cache[ id ] = {};
		}

		thisCache = cache[ id ];

		// Prevent overriding the named cache with undefined values
		if ( data !== undefined ) {
			thisCache[ name ] = data;
		}

		return typeof name === "string" ? thisCache[ name ] : thisCache;
	},

	removeData: function( elem, name ) {
		if ( elem.nodeName && jQuery.noData[elem.nodeName.toLowerCase()] ) {
			return;
		}

		elem = elem == window ?
			windowData :
			elem;

		var id = elem[ expando ], cache = jQuery.cache, thisCache = cache[ id ];

		// If we want to remove a specific section of the element's data
		if ( name ) {
			if ( thisCache ) {
				// Remove the section of cache data
				delete thisCache[ name ];

				// If we've removed all the data, remove the element's cache
				if ( jQuery.isEmptyObject(thisCache) ) {
					jQuery.removeData( elem );
				}
			}

		// Otherwise, we want to remove all of the element's data
		} else {
			if ( jQuery.support.deleteExpando ) {
				delete elem[ jQuery.expando ];

			} else if ( elem.removeAttribute ) {
				elem.removeAttribute( jQuery.expando );
			}

			// Completely remove the data cache
			delete cache[ id ];
		}
	}
});

jQuery.fn.extend({
	data: function( key, value ) {
		if ( typeof key === "undefined" && this.length ) {
			return jQuery.data( this[0] );

		} else if ( typeof key === "object" ) {
			return this.each(function() {
				jQuery.data( this, key );
			});
		}

		var parts = key.split(".");
		parts[1] = parts[1] ? "." + parts[1] : "";

		if ( value === undefined ) {
			var data = this.triggerHandler("getData" + parts[1] + "!", [parts[0]]);

			if ( data === undefined && this.length ) {
				data = jQuery.data( this[0], key );
			}
			return data === undefined && parts[1] ?
				this.data( parts[0] ) :
				data;
		} else {
			return this.trigger("setData" + parts[1] + "!", [parts[0], value]).each(function() {
				jQuery.data( this, key, value );
			});
		}
	},

	removeData: function( key ) {
		return this.each(function() {
			jQuery.removeData( this, key );
		});
	}
});
jQuery.extend({
	queue: function( elem, type, data ) {
		if ( !elem ) {
			return;
		}

		type = (type || "fx") + "queue";
		var q = jQuery.data( elem, type );

		// Speed up dequeue by getting out quickly if this is just a lookup
		if ( !data ) {
			return q || [];
		}

		if ( !q || jQuery.isArray(data) ) {
			q = jQuery.data( elem, type, jQuery.makeArray(data) );

		} else {
			q.push( data );
		}

		return q;
	},

	dequeue: function( elem, type ) {
		type = type || "fx";

		var queue = jQuery.queue( elem, type ), fn = queue.shift();

		// If the fx queue is dequeued, always remove the progress sentinel
		if ( fn === "inprogress" ) {
			fn = queue.shift();
		}

		if ( fn ) {
			// Add a progress sentinel to prevent the fx queue from being
			// automatically dequeued
			if ( type === "fx" ) {
				queue.unshift("inprogress");
			}

			fn.call(elem, function() {
				jQuery.dequeue(elem, type);
			});
		}
	}
});

jQuery.fn.extend({
	queue: function( type, data ) {
		if ( typeof type !== "string" ) {
			data = type;
			type = "fx";
		}

		if ( data === undefined ) {
			return jQuery.queue( this[0], type );
		}
		return this.each(function( i, elem ) {
			var queue = jQuery.queue( this, type, data );

			if ( type === "fx" && queue[0] !== "inprogress" ) {
				jQuery.dequeue( this, type );
			}
		});
	},
	dequeue: function( type ) {
		return this.each(function() {
			jQuery.dequeue( this, type );
		});
	},

	// Based off of the plugin by Clint Helfers, with permission.
	// http://blindsignals.com/index.php/2009/07/jquery-delay/
	delay: function( time, type ) {
		time = jQuery.fx ? jQuery.fx.speeds[time] || time : time;
		type = type || "fx";

		return this.queue( type, function() {
			var elem = this;
			setTimeout(function() {
				jQuery.dequeue( elem, type );
			}, time );
		});
	},

	clearQueue: function( type ) {
		return this.queue( type || "fx", [] );
	}
});
var rclass = /[\n\t]/g,
	rspace = /\s+/,
	rreturn = /\r/g,
	rspecialurl = /href|src|style/,
	rtype = /(button|input)/i,
	rfocusable = /(button|input|object|select|textarea)/i,
	rclickable = /^(a|area)$/i,
	rradiocheck = /radio|checkbox/;

jQuery.fn.extend({
	attr: function( name, value ) {
		return access( this, name, value, true, jQuery.attr );
	},

	removeAttr: function( name, fn ) {
		return this.each(function(){
			jQuery.attr( this, name, "" );
			if ( this.nodeType === 1 ) {
				this.removeAttribute( name );
			}
		});
	},

	addClass: function( value ) {
		if ( jQuery.isFunction(value) ) {
			return this.each(function(i) {
				var self = jQuery(this);
				self.addClass( value.call(this, i, self.attr("class")) );
			});
		}

		if ( value && typeof value === "string" ) {
			var classNames = (value || "").split( rspace );

			for ( var i = 0, l = this.length; i < l; i++ ) {
				var elem = this[i];

				if ( elem.nodeType === 1 ) {
					if ( !elem.className ) {
						elem.className = value;

					} else {
						var className = " " + elem.className + " ", setClass = elem.className;
						for ( var c = 0, cl = classNames.length; c < cl; c++ ) {
							if ( className.indexOf( " " + classNames[c] + " " ) < 0 ) {
								setClass += " " + classNames[c];
							}
						}
						elem.className = jQuery.trim( setClass );
					}
				}
			}
		}

		return this;
	},

	removeClass: function( value ) {
		if ( jQuery.isFunction(value) ) {
			return this.each(function(i) {
				var self = jQuery(this);
				self.removeClass( value.call(this, i, self.attr("class")) );
			});
		}

		if ( (value && typeof value === "string") || value === undefined ) {
			var classNames = (value || "").split(rspace);

			for ( var i = 0, l = this.length; i < l; i++ ) {
				var elem = this[i];

				if ( elem.nodeType === 1 && elem.className ) {
					if ( value ) {
						var className = (" " + elem.className + " ").replace(rclass, " ");
						for ( var c = 0, cl = classNames.length; c < cl; c++ ) {
							className = className.replace(" " + classNames[c] + " ", " ");
						}
						elem.className = jQuery.trim( className );

					} else {
						elem.className = "";
					}
				}
			}
		}

		return this;
	},

	toggleClass: function( value, stateVal ) {
		var type = typeof value, isBool = typeof stateVal === "boolean";

		if ( jQuery.isFunction( value ) ) {
			return this.each(function(i) {
				var self = jQuery(this);
				self.toggleClass( value.call(this, i, self.attr("class"), stateVal), stateVal );
			});
		}

		return this.each(function() {
			if ( type === "string" ) {
				// toggle individual class names
				var className, i = 0, self = jQuery(this),
					state = stateVal,
					classNames = value.split( rspace );

				while ( (className = classNames[ i++ ]) ) {
					// check each className given, space seperated list
					state = isBool ? state : !self.hasClass( className );
					self[ state ? "addClass" : "removeClass" ]( className );
				}

			} else if ( type === "undefined" || type === "boolean" ) {
				if ( this.className ) {
					// store className if set
					jQuery.data( this, "__className__", this.className );
				}

				// toggle whole className
				this.className = this.className || value === false ? "" : jQuery.data( this, "__className__" ) || "";
			}
		});
	},

	hasClass: function( selector ) {
		var className = " " + selector + " ";
		for ( var i = 0, l = this.length; i < l; i++ ) {
			if ( (" " + this[i].className + " ").replace(rclass, " ").indexOf( className ) > -1 ) {
				return true;
			}
		}

		return false;
	},

	val: function( value ) {
		if ( value === undefined ) {
			var elem = this[0];

			if ( elem ) {
				if ( jQuery.nodeName( elem, "option" ) ) {
					return (elem.attributes.value || {}).specified ? elem.value : elem.text;
				}

				// We need to handle select boxes special
				if ( jQuery.nodeName( elem, "select" ) ) {
					var index = elem.selectedIndex,
						values = [],
						options = elem.options,
						one = elem.type === "select-one";

					// Nothing was selected
					if ( index < 0 ) {
						return null;
					}

					// Loop through all the selected options
					for ( var i = one ? index : 0, max = one ? index + 1 : options.length; i < max; i++ ) {
						var option = options[ i ];

						if ( option.selected ) {
							// Get the specifc value for the option
							value = jQuery(option).val();

							// We don't need an array for one selects
							if ( one ) {
								return value;
							}

							// Multi-Selects return an array
							values.push( value );
						}
					}

					return values;
				}

				// Handle the case where in Webkit "" is returned instead of "on" if a value isn't specified
				if ( rradiocheck.test( elem.type ) && !jQuery.support.checkOn ) {
					return elem.getAttribute("value") === null ? "on" : elem.value;
				}
				

				// Everything else, we just grab the value
				return (elem.value || "").replace(rreturn, "");

			}

			return undefined;
		}

		var isFunction = jQuery.isFunction(value);

		return this.each(function(i) {
			var self = jQuery(this), val = value;

			if ( this.nodeType !== 1 ) {
				return;
			}

			if ( isFunction ) {
				val = value.call(this, i, self.val());
			}

			// Typecast each time if the value is a Function and the appended
			// value is therefore different each time.
			if ( typeof val === "number" ) {
				val += "";
			}

			if ( jQuery.isArray(val) && rradiocheck.test( this.type ) ) {
				this.checked = jQuery.inArray( self.val(), val ) >= 0;

			} else if ( jQuery.nodeName( this, "select" ) ) {
				var values = jQuery.makeArray(val);

				jQuery( "option", this ).each(function() {
					this.selected = jQuery.inArray( jQuery(this).val(), values ) >= 0;
				});

				if ( !values.length ) {
					this.selectedIndex = -1;
				}

			} else {
				this.value = val;
			}
		});
	}
});

jQuery.extend({
	attrFn: {
		val: true,
		css: true,
		html: true,
		text: true,
		data: true,
		width: true,
		height: true,
		offset: true
	},
		
	attr: function( elem, name, value, pass ) {
		// don't set attributes on text and comment nodes
		if ( !elem || elem.nodeType === 3 || elem.nodeType === 8 ) {
			return undefined;
		}

		if ( pass && name in jQuery.attrFn ) {
			return jQuery(elem)[name](value);
		}

		var notxml = elem.nodeType !== 1 || !jQuery.isXMLDoc( elem ),
			// Whether we are setting (or getting)
			set = value !== undefined;

		// Try to normalize/fix the name
		name = notxml && jQuery.props[ name ] || name;

		// Only do all the following if this is a node (faster for style)
		if ( elem.nodeType === 1 ) {
			// These attributes require special treatment
			var special = rspecialurl.test( name );

			// Safari mis-reports the default selected property of an option
			// Accessing the parent's selectedIndex property fixes it
			if ( name === "selected" && !jQuery.support.optSelected ) {
				var parent = elem.parentNode;
				if ( parent ) {
					parent.selectedIndex;
	
					// Make sure that it also works with optgroups, see #5701
					if ( parent.parentNode ) {
						parent.parentNode.selectedIndex;
					}
				}
			}

			// If applicable, access the attribute via the DOM 0 way
			if ( name in elem && notxml && !special ) {
				if ( set ) {
					// We can't allow the type property to be changed (since it causes problems in IE)
					if ( name === "type" && rtype.test( elem.nodeName ) && elem.parentNode ) {
						jQuery.error( "type property can't be changed" );
					}

					elem[ name ] = value;
				}

				// browsers index elements by id/name on forms, give priority to attributes.
				if ( jQuery.nodeName( elem, "form" ) && elem.getAttributeNode(name) ) {
					return elem.getAttributeNode( name ).nodeValue;
				}

				// elem.tabIndex doesn't always return the correct value when it hasn't been explicitly set
				// http://fluidproject.org/blog/2008/01/09/getting-setting-and-removing-tabindex-values-with-javascript/
				if ( name === "tabIndex" ) {
					var attributeNode = elem.getAttributeNode( "tabIndex" );

					return attributeNode && attributeNode.specified ?
						attributeNode.value :
						rfocusable.test( elem.nodeName ) || rclickable.test( elem.nodeName ) && elem.href ?
							0 :
							undefined;
				}

				return elem[ name ];
			}

			if ( !jQuery.support.style && notxml && name === "style" ) {
				if ( set ) {
					elem.style.cssText = "" + value;
				}

				return elem.style.cssText;
			}

			if ( set ) {
				// convert the value to a string (all browsers do this but IE) see #1070
				elem.setAttribute( name, "" + value );
			}

			var attr = !jQuery.support.hrefNormalized && notxml && special ?
					// Some attributes require a special call on IE
					elem.getAttribute( name, 2 ) :
					elem.getAttribute( name );

			// Non-existent attributes return null, we normalize to undefined
			return attr === null ? undefined : attr;
		}

		// elem is actually elem.style ... set the style
		// Using attr for specific style information is now deprecated. Use style instead.
		return jQuery.style( elem, name, value );
	}
});
var rnamespaces = /\.(.*)$/,
	fcleanup = function( nm ) {
		return nm.replace(/[^\w\s\.\|`]/g, function( ch ) {
			return "\\" + ch;
		});
	};

/*
 * A number of helper functions used for managing events.
 * Many of the ideas behind this code originated from
 * Dean Edwards' addEvent library.
 */
jQuery.event = {

	// Bind an event to an element
	// Original by Dean Edwards
	add: function( elem, types, handler, data ) {
		if ( elem.nodeType === 3 || elem.nodeType === 8 ) {
			return;
		}

		// For whatever reason, IE has trouble passing the window object
		// around, causing it to be cloned in the process
		if ( elem.setInterval && ( elem !== window && !elem.frameElement ) ) {
			elem = window;
		}

		var handleObjIn, handleObj;

		if ( handler.handler ) {
			handleObjIn = handler;
			handler = handleObjIn.handler;
		}

		// Make sure that the function being executed has a unique ID
		if ( !handler.guid ) {
			handler.guid = jQuery.guid++;
		}

		// Init the element's event structure
		var elemData = jQuery.data( elem );

		// If no elemData is found then we must be trying to bind to one of the
		// banned noData elements
		if ( !elemData ) {
			return;
		}

		var events = elemData.events = elemData.events || {},
			eventHandle = elemData.handle, eventHandle;

		if ( !eventHandle ) {
			elemData.handle = eventHandle = function() {
				// Handle the second event of a trigger and when
				// an event is called after a page has unloaded
				return typeof jQuery !== "undefined" && !jQuery.event.triggered ?
					jQuery.event.handle.apply( eventHandle.elem, arguments ) :
					undefined;
			};
		}

		// Add elem as a property of the handle function
		// This is to prevent a memory leak with non-native events in IE.
		eventHandle.elem = elem;

		// Handle multiple events separated by a space
		// jQuery(...).bind("mouseover mouseout", fn);
		types = types.split(" ");

		var type, i = 0, namespaces;

		while ( (type = types[ i++ ]) ) {
			handleObj = handleObjIn ?
				jQuery.extend({}, handleObjIn) :
				{ handler: handler, data: data };

			// Namespaced event handlers
			if ( type.indexOf(".") > -1 ) {
				namespaces = type.split(".");
				type = namespaces.shift();
				handleObj.namespace = namespaces.slice(0).sort().join(".");

			} else {
				namespaces = [];
				handleObj.namespace = "";
			}

			handleObj.type = type;
			handleObj.guid = handler.guid;

			// Get the current list of functions bound to this event
			var handlers = events[ type ],
				special = jQuery.event.special[ type ] || {};

			// Init the event handler queue
			if ( !handlers ) {
				handlers = events[ type ] = [];

				// Check for a special event handler
				// Only use addEventListener/attachEvent if the special
				// events handler returns false
				if ( !special.setup || special.setup.call( elem, data, namespaces, eventHandle ) === false ) {
					// Bind the global event handler to the element
					if ( elem.addEventListener ) {
						elem.addEventListener( type, eventHandle, false );

					} else if ( elem.attachEvent ) {
						elem.attachEvent( "on" + type, eventHandle );
					}
				}
			}
			
			if ( special.add ) { 
				special.add.call( elem, handleObj ); 

				if ( !handleObj.handler.guid ) {
					handleObj.handler.guid = handler.guid;
				}
			}

			// Add the function to the element's handler list
			handlers.push( handleObj );

			// Keep track of which events have been used, for global triggering
			jQuery.event.global[ type ] = true;
		}

		// Nullify elem to prevent memory leaks in IE
		elem = null;
	},

	global: {},

	// Detach an event or set of events from an element
	remove: function( elem, types, handler, pos ) {
		// don't do events on text and comment nodes
		if ( elem.nodeType === 3 || elem.nodeType === 8 ) {
			return;
		}

		var ret, type, fn, i = 0, all, namespaces, namespace, special, eventType, handleObj, origType,
			elemData = jQuery.data( elem ),
			events = elemData && elemData.events;

		if ( !elemData || !events ) {
			return;
		}

		// types is actually an event object here
		if ( types && types.type ) {
			handler = types.handler;
			types = types.type;
		}

		// Unbind all events for the element
		if ( !types || typeof types === "string" && types.charAt(0) === "." ) {
			types = types || "";

			for ( type in events ) {
				jQuery.event.remove( elem, type + types );
			}

			return;
		}

		// Handle multiple events separated by a space
		// jQuery(...).unbind("mouseover mouseout", fn);
		types = types.split(" ");

		while ( (type = types[ i++ ]) ) {
			origType = type;
			handleObj = null;
			all = type.indexOf(".") < 0;
			namespaces = [];

			if ( !all ) {
				// Namespaced event handlers
				namespaces = type.split(".");
				type = namespaces.shift();

				namespace = new RegExp("(^|\\.)" + 
					jQuery.map( namespaces.slice(0).sort(), fcleanup ).join("\\.(?:.*\\.)?") + "(\\.|$)")
			}

			eventType = events[ type ];

			if ( !eventType ) {
				continue;
			}

			if ( !handler ) {
				for ( var j = 0; j < eventType.length; j++ ) {
					handleObj = eventType[ j ];

					if ( all || namespace.test( handleObj.namespace ) ) {
						jQuery.event.remove( elem, origType, handleObj.handler, j );
						eventType.splice( j--, 1 );
					}
				}

				continue;
			}

			special = jQuery.event.special[ type ] || {};

			for ( var j = pos || 0; j < eventType.length; j++ ) {
				handleObj = eventType[ j ];

				if ( handler.guid === handleObj.guid ) {
					// remove the given handler for the given type
					if ( all || namespace.test( handleObj.namespace ) ) {
						if ( pos == null ) {
							eventType.splice( j--, 1 );
						}

						if ( special.remove ) {
							special.remove.call( elem, handleObj );
						}
					}

					if ( pos != null ) {
						break;
					}
				}
			}

			// remove generic event handler if no more handlers exist
			if ( eventType.length === 0 || pos != null && eventType.length === 1 ) {
				if ( !special.teardown || special.teardown.call( elem, namespaces ) === false ) {
					removeEvent( elem, type, elemData.handle );
				}

				ret = null;
				delete events[ type ];
			}
		}

		// Remove the expando if it's no longer used
		if ( jQuery.isEmptyObject( events ) ) {
			var handle = elemData.handle;
			if ( handle ) {
				handle.elem = null;
			}

			delete elemData.events;
			delete elemData.handle;

			if ( jQuery.isEmptyObject( elemData ) ) {
				jQuery.removeData( elem );
			}
		}
	},

	// bubbling is internal
	trigger: function( event, data, elem /*, bubbling */ ) {
		// Event object or event type
		var type = event.type || event,
			bubbling = arguments[3];

		if ( !bubbling ) {
			event = typeof event === "object" ?
				// jQuery.Event object
				event[expando] ? event :
				// Object literal
				jQuery.extend( jQuery.Event(type), event ) :
				// Just the event type (string)
				jQuery.Event(type);

			if ( type.indexOf("!") >= 0 ) {
				event.type = type = type.slice(0, -1);
				event.exclusive = true;
			}

			// Handle a global trigger
			if ( !elem ) {
				// Don't bubble custom events when global (to avoid too much overhead)
				event.stopPropagation();

				// Only trigger if we've ever bound an event for it
				if ( jQuery.event.global[ type ] ) {
					jQuery.each( jQuery.cache, function() {
						if ( this.events && this.events[type] ) {
							jQuery.event.trigger( event, data, this.handle.elem );
						}
					});
				}
			}

			// Handle triggering a single element

			// don't do events on text and comment nodes
			if ( !elem || elem.nodeType === 3 || elem.nodeType === 8 ) {
				return undefined;
			}

			// Clean up in case it is reused
			event.result = undefined;
			event.target = elem;

			// Clone the incoming data, if any
			data = jQuery.makeArray( data );
			data.unshift( event );
		}

		event.currentTarget = elem;

		// Trigger the event, it is assumed that "handle" is a function
		var handle = jQuery.data( elem, "handle" );
		if ( handle ) {
			handle.apply( elem, data );
		}

		var parent = elem.parentNode || elem.ownerDocument;

		// Trigger an inline bound script
		try {
			if ( !(elem && elem.nodeName && jQuery.noData[elem.nodeName.toLowerCase()]) ) {
				if ( elem[ "on" + type ] && elem[ "on" + type ].apply( elem, data ) === false ) {
					event.result = false;
				}
			}

		// prevent IE from throwing an error for some elements with some event types, see #3533
		} catch (e) {}

		if ( !event.isPropagationStopped() && parent ) {
			jQuery.event.trigger( event, data, parent, true );

		} else if ( !event.isDefaultPrevented() ) {
			var target = event.target, old,
				isClick = jQuery.nodeName(target, "a") && type === "click",
				special = jQuery.event.special[ type ] || {};

			if ( (!special._default || special._default.call( elem, event ) === false) && 
				!isClick && !(target && target.nodeName && jQuery.noData[target.nodeName.toLowerCase()]) ) {

				try {
					if ( target[ type ] ) {
						// Make sure that we don't accidentally re-trigger the onFOO events
						old = target[ "on" + type ];

						if ( old ) {
							target[ "on" + type ] = null;
						}

						jQuery.event.triggered = true;
						target[ type ]();
					}

				// prevent IE from throwing an error for some elements with some event types, see #3533
				} catch (e) {}

				if ( old ) {
					target[ "on" + type ] = old;
				}

				jQuery.event.triggered = false;
			}
		}
	},

	handle: function( event ) {
		var all, handlers, namespaces, namespace, events;

		event = arguments[0] = jQuery.event.fix( event || window.event );
		event.currentTarget = this;

		// Namespaced event handlers
		all = event.type.indexOf(".") < 0 && !event.exclusive;

		if ( !all ) {
			namespaces = event.type.split(".");
			event.type = namespaces.shift();
			namespace = new RegExp("(^|\\.)" + namespaces.slice(0).sort().join("\\.(?:.*\\.)?") + "(\\.|$)");
		}

		var events = jQuery.data(this, "events"), handlers = events[ event.type ];

		if ( events && handlers ) {
			// Clone the handlers to prevent manipulation
			handlers = handlers.slice(0);

			for ( var j = 0, l = handlers.length; j < l; j++ ) {
				var handleObj = handlers[ j ];

				// Filter the functions by class
				if ( all || namespace.test( handleObj.namespace ) ) {
					// Pass in a reference to the handler function itself
					// So that we can later remove it
					event.handler = handleObj.handler;
					event.data = handleObj.data;
					event.handleObj = handleObj;
	
					var ret = handleObj.handler.apply( this, arguments );

					if ( ret !== undefined ) {
						event.result = ret;
						if ( ret === false ) {
							event.preventDefault();
							event.stopPropagation();
						}
					}

					if ( event.isImmediatePropagationStopped() ) {
						break;
					}
				}
			}
		}

		return event.result;
	},

	props: "altKey attrChange attrName bubbles button cancelable charCode clientX clientY ctrlKey currentTarget data detail eventPhase fromElement handler keyCode layerX layerY metaKey newValue offsetX offsetY originalTarget pageX pageY prevValue relatedNode relatedTarget screenX screenY shiftKey srcElement target toElement view wheelDelta which".split(" "),

	fix: function( event ) {
		if ( event[ expando ] ) {
			return event;
		}

		// store a copy of the original event object
		// and "clone" to set read-only properties
		var originalEvent = event;
		event = jQuery.Event( originalEvent );

		for ( var i = this.props.length, prop; i; ) {
			prop = this.props[ --i ];
			event[ prop ] = originalEvent[ prop ];
		}

		// Fix target property, if necessary
		if ( !event.target ) {
			event.target = event.srcElement || document; // Fixes #1925 where srcElement might not be defined either
		}

		// check if target is a textnode (safari)
		if ( event.target.nodeType === 3 ) {
			event.target = event.target.parentNode;
		}

		// Add relatedTarget, if necessary
		if ( !event.relatedTarget && event.fromElement ) {
			event.relatedTarget = event.fromElement === event.target ? event.toElement : event.fromElement;
		}

		// Calculate pageX/Y if missing and clientX/Y available
		if ( event.pageX == null && event.clientX != null ) {
			var doc = document.documentElement, body = document.body;
			event.pageX = event.clientX + (doc && doc.scrollLeft || body && body.scrollLeft || 0) - (doc && doc.clientLeft || body && body.clientLeft || 0);
			event.pageY = event.clientY + (doc && doc.scrollTop  || body && body.scrollTop  || 0) - (doc && doc.clientTop  || body && body.clientTop  || 0);
		}

		// Add which for key events
		if ( !event.which && ((event.charCode || event.charCode === 0) ? event.charCode : event.keyCode) ) {
			event.which = event.charCode || event.keyCode;
		}

		// Add metaKey to non-Mac browsers (use ctrl for PC's and Meta for Macs)
		if ( !event.metaKey && event.ctrlKey ) {
			event.metaKey = event.ctrlKey;
		}

		// Add which for click: 1 === left; 2 === middle; 3 === right
		// Note: button is not normalized, so don't use it
		if ( !event.which && event.button !== undefined ) {
			event.which = (event.button & 1 ? 1 : ( event.button & 2 ? 3 : ( event.button & 4 ? 2 : 0 ) ));
		}

		return event;
	},

	// Deprecated, use jQuery.guid instead
	guid: 1E8,

	// Deprecated, use jQuery.proxy instead
	proxy: jQuery.proxy,

	special: {
		ready: {
			// Make sure the ready event is setup
			setup: jQuery.bindReady,
			teardown: jQuery.noop
		},

		live: {
			add: function( handleObj ) {
				jQuery.event.add( this, handleObj.origType, jQuery.extend({}, handleObj, {handler: liveHandler}) ); 
			},

			remove: function( handleObj ) {
				var remove = true,
					type = handleObj.origType.replace(rnamespaces, "");
				
				jQuery.each( jQuery.data(this, "events").live || [], function() {
					if ( type === this.origType.replace(rnamespaces, "") ) {
						remove = false;
						return false;
					}
				});

				if ( remove ) {
					jQuery.event.remove( this, handleObj.origType, liveHandler );
				}
			}

		},

		beforeunload: {
			setup: function( data, namespaces, eventHandle ) {
				// We only want to do this special case on windows
				if ( this.setInterval ) {
					this.onbeforeunload = eventHandle;
				}

				return false;
			},
			teardown: function( namespaces, eventHandle ) {
				if ( this.onbeforeunload === eventHandle ) {
					this.onbeforeunload = null;
				}
			}
		}
	}
};

var removeEvent = document.removeEventListener ?
	function( elem, type, handle ) {
		elem.removeEventListener( type, handle, false );
	} : 
	function( elem, type, handle ) {
		elem.detachEvent( "on" + type, handle );
	};

jQuery.Event = function( src ) {
	// Allow instantiation without the 'new' keyword
	if ( !this.preventDefault ) {
		return new jQuery.Event( src );
	}

	// Event object
	if ( src && src.type ) {
		this.originalEvent = src;
		this.type = src.type;
	// Event type
	} else {
		this.type = src;
	}

	// timeStamp is buggy for some events on Firefox(#3843)
	// So we won't rely on the native value
	this.timeStamp = now();

	// Mark it as fixed
	this[ expando ] = true;
};

function returnFalse() {
	return false;
}
function returnTrue() {
	return true;
}

// jQuery.Event is based on DOM3 Events as specified by the ECMAScript Language Binding
// http://www.w3.org/TR/2003/WD-DOM-Level-3-Events-20030331/ecma-script-binding.html
jQuery.Event.prototype = {
	preventDefault: function() {
		this.isDefaultPrevented = returnTrue;

		var e = this.originalEvent;
		if ( !e ) {
			return;
		}
		
		// if preventDefault exists run it on the original event
		if ( e.preventDefault ) {
			e.preventDefault();
		}
		// otherwise set the returnValue property of the original event to false (IE)
		e.returnValue = false;
	},
	stopPropagation: function() {
		this.isPropagationStopped = returnTrue;

		var e = this.originalEvent;
		if ( !e ) {
			return;
		}
		// if stopPropagation exists run it on the original event
		if ( e.stopPropagation ) {
			e.stopPropagation();
		}
		// otherwise set the cancelBubble property of the original event to true (IE)
		e.cancelBubble = true;
	},
	stopImmediatePropagation: function() {
		this.isImmediatePropagationStopped = returnTrue;
		this.stopPropagation();
	},
	isDefaultPrevented: returnFalse,
	isPropagationStopped: returnFalse,
	isImmediatePropagationStopped: returnFalse
};

// Checks if an event happened on an element within another element
// Used in jQuery.event.special.mouseenter and mouseleave handlers
var withinElement = function( event ) {
	// Check if mouse(over|out) are still within the same parent element
	var parent = event.relatedTarget;

	// Firefox sometimes assigns relatedTarget a XUL element
	// which we cannot access the parentNode property of
	try {
		// Traverse up the tree
		while ( parent && parent !== this ) {
			parent = parent.parentNode;
		}

		if ( parent !== this ) {
			// set the correct event type
			event.type = event.data;

			// handle event if we actually just moused on to a non sub-element
			jQuery.event.handle.apply( this, arguments );
		}

	// assuming we've left the element since we most likely mousedover a xul element
	} catch(e) { }
},

// In case of event delegation, we only need to rename the event.type,
// liveHandler will take care of the rest.
delegate = function( event ) {
	event.type = event.data;
	jQuery.event.handle.apply( this, arguments );
};

// Create mouseenter and mouseleave events
jQuery.each({
	mouseenter: "mouseover",
	mouseleave: "mouseout"
}, function( orig, fix ) {
	jQuery.event.special[ orig ] = {
		setup: function( data ) {
			jQuery.event.add( this, fix, data && data.selector ? delegate : withinElement, orig );
		},
		teardown: function( data ) {
			jQuery.event.remove( this, fix, data && data.selector ? delegate : withinElement );
		}
	};
});

// submit delegation
if ( !jQuery.support.submitBubbles ) {

	jQuery.event.special.submit = {
		setup: function( data, namespaces ) {
			if ( this.nodeName.toLowerCase() !== "form" ) {
				jQuery.event.add(this, "click.specialSubmit", function( e ) {
					var elem = e.target, type = elem.type;

					if ( (type === "submit" || type === "image") && jQuery( elem ).closest("form").length ) {
						return trigger( "submit", this, arguments );
					}
				});
	 
				jQuery.event.add(this, "keypress.specialSubmit", function( e ) {
					var elem = e.target, type = elem.type;

					if ( (type === "text" || type === "password") && jQuery( elem ).closest("form").length && e.keyCode === 13 ) {
						return trigger( "submit", this, arguments );
					}
				});

			} else {
				return false;
			}
		},

		teardown: function( namespaces ) {
			jQuery.event.remove( this, ".specialSubmit" );
		}
	};

}

// change delegation, happens here so we have bind.
if ( !jQuery.support.changeBubbles ) {

	var formElems = /textarea|input|select/i,

	changeFilters,

	getVal = function( elem ) {
		var type = elem.type, val = elem.value;

		if ( type === "radio" || type === "checkbox" ) {
			val = elem.checked;

		} else if ( type === "select-multiple" ) {
			val = elem.selectedIndex > -1 ?
				jQuery.map( elem.options, function( elem ) {
					return elem.selected;
				}).join("-") :
				"";

		} else if ( elem.nodeName.toLowerCase() === "select" ) {
			val = elem.selectedIndex;
		}

		return val;
	},

	testChange = function testChange( e ) {
		var elem = e.target, data, val;

		if ( !formElems.test( elem.nodeName ) || elem.readOnly ) {
			return;
		}

		data = jQuery.data( elem, "_change_data" );
		val = getVal(elem);

		// the current data will be also retrieved by beforeactivate
		if ( e.type !== "focusout" || elem.type !== "radio" ) {
			jQuery.data( elem, "_change_data", val );
		}
		
		if ( data === undefined || val === data ) {
			return;
		}

		if ( data != null || val ) {
			e.type = "change";
			return jQuery.event.trigger( e, arguments[1], elem );
		}
	};

	jQuery.event.special.change = {
		filters: {
			focusout: testChange, 

			click: function( e ) {
				var elem = e.target, type = elem.type;

				if ( type === "radio" || type === "checkbox" || elem.nodeName.toLowerCase() === "select" ) {
					return testChange.call( this, e );
				}
			},

			// Change has to be called before submit
			// Keydown will be called before keypress, which is used in submit-event delegation
			keydown: function( e ) {
				var elem = e.target, type = elem.type;

				if ( (e.keyCode === 13 && elem.nodeName.toLowerCase() !== "textarea") ||
					(e.keyCode === 32 && (type === "checkbox" || type === "radio")) ||
					type === "select-multiple" ) {
					return testChange.call( this, e );
				}
			},

			// Beforeactivate happens also before the previous element is blurred
			// with this event you can't trigger a change event, but you can store
			// information/focus[in] is not needed anymore
			beforeactivate: function( e ) {
				var elem = e.target;
				jQuery.data( elem, "_change_data", getVal(elem) );
			}
		},

		setup: function( data, namespaces ) {
			if ( this.type === "file" ) {
				return false;
			}

			for ( var type in changeFilters ) {
				jQuery.event.add( this, type + ".specialChange", changeFilters[type] );
			}

			return formElems.test( this.nodeName );
		},

		teardown: function( namespaces ) {
			jQuery.event.remove( this, ".specialChange" );

			return formElems.test( this.nodeName );
		}
	};

	changeFilters = jQuery.event.special.change.filters;
}

function trigger( type, elem, args ) {
	args[0].type = type;
	return jQuery.event.handle.apply( elem, args );
}

// Create "bubbling" focus and blur events
if ( document.addEventListener ) {
	jQuery.each({ focus: "focusin", blur: "focusout" }, function( orig, fix ) {
		jQuery.event.special[ fix ] = {
			setup: function() {
				this.addEventListener( orig, handler, true );
			}, 
			teardown: function() { 
				this.removeEventListener( orig, handler, true );
			}
		};

		function handler( e ) { 
			e = jQuery.event.fix( e );
			e.type = fix;
			return jQuery.event.handle.call( this, e );
		}
	});
}

jQuery.each(["bind", "one"], function( i, name ) {
	jQuery.fn[ name ] = function( type, data, fn ) {
		// Handle object literals
		if ( typeof type === "object" ) {
			for ( var key in type ) {
				this[ name ](key, data, type[key], fn);
			}
			return this;
		}
		
		if ( jQuery.isFunction( data ) ) {
			fn = data;
			data = undefined;
		}

		var handler = name === "one" ? jQuery.proxy( fn, function( event ) {
			jQuery( this ).unbind( event, handler );
			return fn.apply( this, arguments );
		}) : fn;

		if ( type === "unload" && name !== "one" ) {
			this.one( type, data, fn );

		} else {
			for ( var i = 0, l = this.length; i < l; i++ ) {
				jQuery.event.add( this[i], type, handler, data );
			}
		}

		return this;
	};
});

jQuery.fn.extend({
	unbind: function( type, fn ) {
		// Handle object literals
		if ( typeof type === "object" && !type.preventDefault ) {
			for ( var key in type ) {
				this.unbind(key, type[key]);
			}

		} else {
			for ( var i = 0, l = this.length; i < l; i++ ) {
				jQuery.event.remove( this[i], type, fn );
			}
		}

		return this;
	},
	
	delegate: function( selector, types, data, fn ) {
		return this.live( types, data, fn, selector );
	},
	
	undelegate: function( selector, types, fn ) {
		if ( arguments.length === 0 ) {
				return this.unbind( "live" );
		
		} else {
			return this.die( types, null, fn, selector );
		}
	},
	
	trigger: function( type, data ) {
		return this.each(function() {
			jQuery.event.trigger( type, data, this );
		});
	},

	triggerHandler: function( type, data ) {
		if ( this[0] ) {
			var event = jQuery.Event( type );
			event.preventDefault();
			event.stopPropagation();
			jQuery.event.trigger( event, data, this[0] );
			return event.result;
		}
	},

	toggle: function( fn ) {
		// Save reference to arguments for access in closure
		var args = arguments, i = 1;

		// link all the functions, so any of them can unbind this click handler
		while ( i < args.length ) {
			jQuery.proxy( fn, args[ i++ ] );
		}

		return this.click( jQuery.proxy( fn, function( event ) {
			// Figure out which function to execute
			var lastToggle = ( jQuery.data( this, "lastToggle" + fn.guid ) || 0 ) % i;
			jQuery.data( this, "lastToggle" + fn.guid, lastToggle + 1 );

			// Make sure that clicks stop
			event.preventDefault();

			// and execute the function
			return args[ lastToggle ].apply( this, arguments ) || false;
		}));
	},

	hover: function( fnOver, fnOut ) {
		return this.mouseenter( fnOver ).mouseleave( fnOut || fnOver );
	}
});

var liveMap = {
	focus: "focusin",
	blur: "focusout",
	mouseenter: "mouseover",
	mouseleave: "mouseout"
};

jQuery.each(["live", "die"], function( i, name ) {
	jQuery.fn[ name ] = function( types, data, fn, origSelector /* Internal Use Only */ ) {
		var type, i = 0, match, namespaces, preType,
			selector = origSelector || this.selector,
			context = origSelector ? this : jQuery( this.context );

		if ( jQuery.isFunction( data ) ) {
			fn = data;
			data = undefined;
		}

		types = (types || "").split(" ");

		while ( (type = types[ i++ ]) != null ) {
			match = rnamespaces.exec( type );
			namespaces = "";

			if ( match )  {
				namespaces = match[0];
				type = type.replace( rnamespaces, "" );
			}

			if ( type === "hover" ) {
				types.push( "mouseenter" + namespaces, "mouseleave" + namespaces );
				continue;
			}

			preType = type;

			if ( type === "focus" || type === "blur" ) {
				types.push( liveMap[ type ] + namespaces );
				type = type + namespaces;

			} else {
				type = (liveMap[ type ] || type) + namespaces;
			}

			if ( name === "live" ) {
				// bind live handler
				context.each(function(){
					jQuery.event.add( this, liveConvert( type, selector ),
						{ data: data, selector: selector, handler: fn, origType: type, origHandler: fn, preType: preType } );
				});

			} else {
				// unbind live handler
				context.unbind( liveConvert( type, selector ), fn );
			}
		}
		
		return this;
	}
});

function liveHandler( event ) {
	var stop, elems = [], selectors = [], args = arguments,
		related, match, handleObj, elem, j, i, l, data,
		events = jQuery.data( this, "events" );

	// Make sure we avoid non-left-click bubbling in Firefox (#3861)
	if ( event.liveFired === this || !events || !events.live || event.button && event.type === "click" ) {
		return;
	}

	event.liveFired = this;

	var live = events.live.slice(0);

	for ( j = 0; j < live.length; j++ ) {
		handleObj = live[j];

		if ( handleObj.origType.replace( rnamespaces, "" ) === event.type ) {
			selectors.push( handleObj.selector );

		} else {
			live.splice( j--, 1 );
		}
	}

	match = jQuery( event.target ).closest( selectors, event.currentTarget );

	for ( i = 0, l = match.length; i < l; i++ ) {
		for ( j = 0; j < live.length; j++ ) {
			handleObj = live[j];

			if ( match[i].selector === handleObj.selector ) {
				elem = match[i].elem;
				related = null;

				// Those two events require additional checking
				if ( handleObj.preType === "mouseenter" || handleObj.preType === "mouseleave" ) {
					related = jQuery( event.relatedTarget ).closest( handleObj.selector )[0];
				}

				if ( !related || related !== elem ) {
					elems.push({ elem: elem, handleObj: handleObj });
				}
			}
		}
	}

	for ( i = 0, l = elems.length; i < l; i++ ) {
		match = elems[i];
		event.currentTarget = match.elem;
		event.data = match.handleObj.data;
		event.handleObj = match.handleObj;

		if ( match.handleObj.origHandler.apply( match.elem, args ) === false ) {
			stop = false;
			break;
		}
	}

	return stop;
}

function liveConvert( type, selector ) {
	return "live." + (type && type !== "*" ? type + "." : "") + selector.replace(/\./g, "`").replace(/ /g, "&");
}

jQuery.each( ("blur focus focusin focusout load resize scroll unload click dblclick " +
	"mousedown mouseup mousemove mouseover mouseout mouseenter mouseleave " +
	"change select submit keydown keypress keyup error").split(" "), function( i, name ) {

	// Handle event binding
	jQuery.fn[ name ] = function( fn ) {
		return fn ? this.bind( name, fn ) : this.trigger( name );
	};

	if ( jQuery.attrFn ) {
		jQuery.attrFn[ name ] = true;
	}
});

// Prevent memory leaks in IE
// Window isn't included so as not to unbind existing unload events
// More info:
//  - http://isaacschlueter.com/2006/10/msie-memory-leaks/
if ( window.attachEvent && !window.addEventListener ) {
	window.attachEvent("onunload", function() {
		for ( var id in jQuery.cache ) {
			if ( jQuery.cache[ id ].handle ) {
				// Try/Catch is to handle iframes being unloaded, see #4280
				try {
					jQuery.event.remove( jQuery.cache[ id ].handle.elem );
				} catch(e) {}
			}
		}
	});
}
/*!
 * Sizzle CSS Selector Engine - v1.0
 *  Copyright 2009, The Dojo Foundation
 *  Released under the MIT, BSD, and GPL Licenses.
 *  More information: http://sizzlejs.com/
 */
(function(){

var chunker = /((?:\((?:\([^()]+\)|[^()]+)+\)|\[(?:\[[^[\]]*\]|['"][^'"]*['"]|[^[\]'"]+)+\]|\\.|[^ >+~,(\[\\]+)+|[>+~])(\s*,\s*)?((?:.|\r|\n)*)/g,
	done = 0,
	toString = Object.prototype.toString,
	hasDuplicate = false,
	baseHasDuplicate = true;

// Here we check if the JavaScript engine is using some sort of
// optimization where it does not always call our comparision
// function. If that is the case, discard the hasDuplicate value.
//   Thus far that includes Google Chrome.
[0, 0].sort(function(){
	baseHasDuplicate = false;
	return 0;
});

var Sizzle = function(selector, context, results, seed) {
	results = results || [];
	var origContext = context = context || document;

	if ( context.nodeType !== 1 && context.nodeType !== 9 ) {
		return [];
	}
	
	if ( !selector || typeof selector !== "string" ) {
		return results;
	}

	var parts = [], m, set, checkSet, extra, prune = true, contextXML = isXML(context),
		soFar = selector;
	
	// Reset the position of the chunker regexp (start from head)
	while ( (chunker.exec(""), m = chunker.exec(soFar)) !== null ) {
		soFar = m[3];
		
		parts.push( m[1] );
		
		if ( m[2] ) {
			extra = m[3];
			break;
		}
	}

	if ( parts.length > 1 && origPOS.exec( selector ) ) {
		if ( parts.length === 2 && Expr.relative[ parts[0] ] ) {
			set = posProcess( parts[0] + parts[1], context );
		} else {
			set = Expr.relative[ parts[0] ] ?
				[ context ] :
				Sizzle( parts.shift(), context );

			while ( parts.length ) {
				selector = parts.shift();

				if ( Expr.relative[ selector ] ) {
					selector += parts.shift();
				}
				
				set = posProcess( selector, set );
			}
		}
	} else {
		// Take a shortcut and set the context if the root selector is an ID
		// (but not if it'll be faster if the inner selector is an ID)
		if ( !seed && parts.length > 1 && context.nodeType === 9 && !contextXML &&
				Expr.match.ID.test(parts[0]) && !Expr.match.ID.test(parts[parts.length - 1]) ) {
			var ret = Sizzle.find( parts.shift(), context, contextXML );
			context = ret.expr ? Sizzle.filter( ret.expr, ret.set )[0] : ret.set[0];
		}

		if ( context ) {
			var ret = seed ?
				{ expr: parts.pop(), set: makeArray(seed) } :
				Sizzle.find( parts.pop(), parts.length === 1 && (parts[0] === "~" || parts[0] === "+") && context.parentNode ? context.parentNode : context, contextXML );
			set = ret.expr ? Sizzle.filter( ret.expr, ret.set ) : ret.set;

			if ( parts.length > 0 ) {
				checkSet = makeArray(set);
			} else {
				prune = false;
			}

			while ( parts.length ) {
				var cur = parts.pop(), pop = cur;

				if ( !Expr.relative[ cur ] ) {
					cur = "";
				} else {
					pop = parts.pop();
				}

				if ( pop == null ) {
					pop = context;
				}

				Expr.relative[ cur ]( checkSet, pop, contextXML );
			}
		} else {
			checkSet = parts = [];
		}
	}

	if ( !checkSet ) {
		checkSet = set;
	}

	if ( !checkSet ) {
		Sizzle.error( cur || selector );
	}

	if ( toString.call(checkSet) === "[object Array]" ) {
		if ( !prune ) {
			results.push.apply( results, checkSet );
		} else if ( context && context.nodeType === 1 ) {
			for ( var i = 0; checkSet[i] != null; i++ ) {
				if ( checkSet[i] && (checkSet[i] === true || checkSet[i].nodeType === 1 && contains(context, checkSet[i])) ) {
					results.push( set[i] );
				}
			}
		} else {
			for ( var i = 0; checkSet[i] != null; i++ ) {
				if ( checkSet[i] && checkSet[i].nodeType === 1 ) {
					results.push( set[i] );
				}
			}
		}
	} else {
		makeArray( checkSet, results );
	}

	if ( extra ) {
		Sizzle( extra, origContext, results, seed );
		Sizzle.uniqueSort( results );
	}

	return results;
};

Sizzle.uniqueSort = function(results){
	if ( sortOrder ) {
		hasDuplicate = baseHasDuplicate;
		results.sort(sortOrder);

		if ( hasDuplicate ) {
			for ( var i = 1; i < results.length; i++ ) {
				if ( results[i] === results[i-1] ) {
					results.splice(i--, 1);
				}
			}
		}
	}

	return results;
};

Sizzle.matches = function(expr, set){
	return Sizzle(expr, null, null, set);
};

Sizzle.find = function(expr, context, isXML){
	var set, match;

	if ( !expr ) {
		return [];
	}

	for ( var i = 0, l = Expr.order.length; i < l; i++ ) {
		var type = Expr.order[i], match;
		
		if ( (match = Expr.leftMatch[ type ].exec( expr )) ) {
			var left = match[1];
			match.splice(1,1);

			if ( left.substr( left.length - 1 ) !== "\\" ) {
				match[1] = (match[1] || "").replace(/\\/g, "");
				set = Expr.find[ type ]( match, context, isXML );
				if ( set != null ) {
					expr = expr.replace( Expr.match[ type ], "" );
					break;
				}
			}
		}
	}

	if ( !set ) {
		set = context.getElementsByTagName("*");
	}

	return {set: set, expr: expr};
};

Sizzle.filter = function(expr, set, inplace, not){
	var old = expr, result = [], curLoop = set, match, anyFound,
		isXMLFilter = set && set[0] && isXML(set[0]);

	while ( expr && set.length ) {
		for ( var type in Expr.filter ) {
			if ( (match = Expr.leftMatch[ type ].exec( expr )) != null && match[2] ) {
				var filter = Expr.filter[ type ], found, item, left = match[1];
				anyFound = false;

				match.splice(1,1);

				if ( left.substr( left.length - 1 ) === "\\" ) {
					continue;
				}

				if ( curLoop === result ) {
					result = [];
				}

				if ( Expr.preFilter[ type ] ) {
					match = Expr.preFilter[ type ]( match, curLoop, inplace, result, not, isXMLFilter );

					if ( !match ) {
						anyFound = found = true;
					} else if ( match === true ) {
						continue;
					}
				}

				if ( match ) {
					for ( var i = 0; (item = curLoop[i]) != null; i++ ) {
						if ( item ) {
							found = filter( item, match, i, curLoop );
							var pass = not ^ !!found;

							if ( inplace && found != null ) {
								if ( pass ) {
									anyFound = true;
								} else {
									curLoop[i] = false;
								}
							} else if ( pass ) {
								result.push( item );
								anyFound = true;
							}
						}
					}
				}

				if ( found !== undefined ) {
					if ( !inplace ) {
						curLoop = result;
					}

					expr = expr.replace( Expr.match[ type ], "" );

					if ( !anyFound ) {
						return [];
					}

					break;
				}
			}
		}

		// Improper expression
		if ( expr === old ) {
			if ( anyFound == null ) {
				Sizzle.error( expr );
			} else {
				break;
			}
		}

		old = expr;
	}

	return curLoop;
};

Sizzle.error = function( msg ) {
	throw "Syntax error, unrecognized expression: " + msg;
};

var Expr = Sizzle.selectors = {
	order: [ "ID", "NAME", "TAG" ],
	match: {
		ID: /#((?:[\w\u00c0-\uFFFF-]|\\.)+)/,
		CLASS: /\.((?:[\w\u00c0-\uFFFF-]|\\.)+)/,
		NAME: /\[name=['"]*((?:[\w\u00c0-\uFFFF-]|\\.)+)['"]*\]/,
		ATTR: /\[\s*((?:[\w\u00c0-\uFFFF-]|\\.)+)\s*(?:(\S?=)\s*(['"]*)(.*?)\3|)\s*\]/,
		TAG: /^((?:[\w\u00c0-\uFFFF\*-]|\\.)+)/,
		CHILD: /:(only|nth|last|first)-child(?:\((even|odd|[\dn+-]*)\))?/,
		POS: /:(nth|eq|gt|lt|first|last|even|odd)(?:\((\d*)\))?(?=[^-]|$)/,
		PSEUDO: /:((?:[\w\u00c0-\uFFFF-]|\\.)+)(?:\((['"]?)((?:\([^\)]+\)|[^\(\)]*)+)\2\))?/
	},
	leftMatch: {},
	attrMap: {
		"class": "className",
		"for": "htmlFor"
	},
	attrHandle: {
		href: function(elem){
			return elem.getAttribute("href");
		}
	},
	relative: {
		"+": function(checkSet, part){
			var isPartStr = typeof part === "string",
				isTag = isPartStr && !/\W/.test(part),
				isPartStrNotTag = isPartStr && !isTag;

			if ( isTag ) {
				part = part.toLowerCase();
			}

			for ( var i = 0, l = checkSet.length, elem; i < l; i++ ) {
				if ( (elem = checkSet[i]) ) {
					while ( (elem = elem.previousSibling) && elem.nodeType !== 1 ) {}

					checkSet[i] = isPartStrNotTag || elem && elem.nodeName.toLowerCase() === part ?
						elem || false :
						elem === part;
				}
			}

			if ( isPartStrNotTag ) {
				Sizzle.filter( part, checkSet, true );
			}
		},
		">": function(checkSet, part){
			var isPartStr = typeof part === "string";

			if ( isPartStr && !/\W/.test(part) ) {
				part = part.toLowerCase();

				for ( var i = 0, l = checkSet.length; i < l; i++ ) {
					var elem = checkSet[i];
					if ( elem ) {
						var parent = elem.parentNode;
						checkSet[i] = parent.nodeName.toLowerCase() === part ? parent : false;
					}
				}
			} else {
				for ( var i = 0, l = checkSet.length; i < l; i++ ) {
					var elem = checkSet[i];
					if ( elem ) {
						checkSet[i] = isPartStr ?
							elem.parentNode :
							elem.parentNode === part;
					}
				}

				if ( isPartStr ) {
					Sizzle.filter( part, checkSet, true );
				}
			}
		},
		"": function(checkSet, part, isXML){
			var doneName = done++, checkFn = dirCheck;

			if ( typeof part === "string" && !/\W/.test(part) ) {
				var nodeCheck = part = part.toLowerCase();
				checkFn = dirNodeCheck;
			}

			checkFn("parentNode", part, doneName, checkSet, nodeCheck, isXML);
		},
		"~": function(checkSet, part, isXML){
			var doneName = done++, checkFn = dirCheck;

			if ( typeof part === "string" && !/\W/.test(part) ) {
				var nodeCheck = part = part.toLowerCase();
				checkFn = dirNodeCheck;
			}

			checkFn("previousSibling", part, doneName, checkSet, nodeCheck, isXML);
		}
	},
	find: {
		ID: function(match, context, isXML){
			if ( typeof context.getElementById !== "undefined" && !isXML ) {
				var m = context.getElementById(match[1]);
				return m ? [m] : [];
			}
		},
		NAME: function(match, context){
			if ( typeof context.getElementsByName !== "undefined" ) {
				var ret = [], results = context.getElementsByName(match[1]);

				for ( var i = 0, l = results.length; i < l; i++ ) {
					if ( results[i].getAttribute("name") === match[1] ) {
						ret.push( results[i] );
					}
				}

				return ret.length === 0 ? null : ret;
			}
		},
		TAG: function(match, context){
			return context.getElementsByTagName(match[1]);
		}
	},
	preFilter: {
		CLASS: function(match, curLoop, inplace, result, not, isXML){
			match = " " + match[1].replace(/\\/g, "") + " ";

			if ( isXML ) {
				return match;
			}

			for ( var i = 0, elem; (elem = curLoop[i]) != null; i++ ) {
				if ( elem ) {
					if ( not ^ (elem.className && (" " + elem.className + " ").replace(/[\t\n]/g, " ").indexOf(match) >= 0) ) {
						if ( !inplace ) {
							result.push( elem );
						}
					} else if ( inplace ) {
						curLoop[i] = false;
					}
				}
			}

			return false;
		},
		ID: function(match){
			return match[1].replace(/\\/g, "");
		},
		TAG: function(match, curLoop){
			return match[1].toLowerCase();
		},
		CHILD: function(match){
			if ( match[1] === "nth" ) {
				// parse equations like 'even', 'odd', '5', '2n', '3n+2', '4n-1', '-n+6'
				var test = /(-?)(\d*)n((?:\+|-)?\d*)/.exec(
					match[2] === "even" && "2n" || match[2] === "odd" && "2n+1" ||
					!/\D/.test( match[2] ) && "0n+" + match[2] || match[2]);

				// calculate the numbers (first)n+(last) including if they are negative
				match[2] = (test[1] + (test[2] || 1)) - 0;
				match[3] = test[3] - 0;
			}

			// TODO: Move to normal caching system
			match[0] = done++;

			return match;
		},
		ATTR: function(match, curLoop, inplace, result, not, isXML){
			var name = match[1].replace(/\\/g, "");
			
			if ( !isXML && Expr.attrMap[name] ) {
				match[1] = Expr.attrMap[name];
			}

			if ( match[2] === "~=" ) {
				match[4] = " " + match[4] + " ";
			}

			return match;
		},
		PSEUDO: function(match, curLoop, inplace, result, not){
			if ( match[1] === "not" ) {
				// If we're dealing with a complex expression, or a simple one
				if ( ( chunker.exec(match[3]) || "" ).length > 1 || /^\w/.test(match[3]) ) {
					match[3] = Sizzle(match[3], null, null, curLoop);
				} else {
					var ret = Sizzle.filter(match[3], curLoop, inplace, true ^ not);
					if ( !inplace ) {
						result.push.apply( result, ret );
					}
					return false;
				}
			} else if ( Expr.match.POS.test( match[0] ) || Expr.match.CHILD.test( match[0] ) ) {
				return true;
			}
			
			return match;
		},
		POS: function(match){
			match.unshift( true );
			return match;
		}
	},
	filters: {
		enabled: function(elem){
			return elem.disabled === false && elem.type !== "hidden";
		},
		disabled: function(elem){
			return elem.disabled === true;
		},
		checked: function(elem){
			return elem.checked === true;
		},
		selected: function(elem){
			// Accessing this property makes selected-by-default
			// options in Safari work properly
			elem.parentNode.selectedIndex;
			return elem.selected === true;
		},
		parent: function(elem){
			return !!elem.firstChild;
		},
		empty: function(elem){
			return !elem.firstChild;
		},
		has: function(elem, i, match){
			return !!Sizzle( match[3], elem ).length;
		},
		header: function(elem){
			return /h\d/i.test( elem.nodeName );
		},
		text: function(elem){
			return "text" === elem.type;
		},
		radio: function(elem){
			return "radio" === elem.type;
		},
		checkbox: function(elem){
			return "checkbox" === elem.type;
		},
		file: function(elem){
			return "file" === elem.type;
		},
		password: function(elem){
			return "password" === elem.type;
		},
		submit: function(elem){
			return "submit" === elem.type;
		},
		image: function(elem){
			return "image" === elem.type;
		},
		reset: function(elem){
			return "reset" === elem.type;
		},
		button: function(elem){
			return "button" === elem.type || elem.nodeName.toLowerCase() === "button";
		},
		input: function(elem){
			return /input|select|textarea|button/i.test(elem.nodeName);
		}
	},
	setFilters: {
		first: function(elem, i){
			return i === 0;
		},
		last: function(elem, i, match, array){
			return i === array.length - 1;
		},
		even: function(elem, i){
			return i % 2 === 0;
		},
		odd: function(elem, i){
			return i % 2 === 1;
		},
		lt: function(elem, i, match){
			return i < match[3] - 0;
		},
		gt: function(elem, i, match){
			return i > match[3] - 0;
		},
		nth: function(elem, i, match){
			return match[3] - 0 === i;
		},
		eq: function(elem, i, match){
			return match[3] - 0 === i;
		}
	},
	filter: {
		PSEUDO: function(elem, match, i, array){
			var name = match[1], filter = Expr.filters[ name ];

			if ( filter ) {
				return filter( elem, i, match, array );
			} else if ( name === "contains" ) {
				return (elem.textContent || elem.innerText || getText([ elem ]) || "").indexOf(match[3]) >= 0;
			} else if ( name === "not" ) {
				var not = match[3];

				for ( var i = 0, l = not.length; i < l; i++ ) {
					if ( not[i] === elem ) {
						return false;
					}
				}

				return true;
			} else {
				Sizzle.error( "Syntax error, unrecognized expression: " + name );
			}
		},
		CHILD: function(elem, match){
			var type = match[1], node = elem;
			switch (type) {
				case 'only':
				case 'first':
					while ( (node = node.previousSibling) )	 {
						if ( node.nodeType === 1 ) { 
							return false; 
						}
					}
					if ( type === "first" ) { 
						return true; 
					}
					node = elem;
				case 'last':
					while ( (node = node.nextSibling) )	 {
						if ( node.nodeType === 1 ) { 
							return false; 
						}
					}
					return true;
				case 'nth':
					var first = match[2], last = match[3];

					if ( first === 1 && last === 0 ) {
						return true;
					}
					
					var doneName = match[0],
						parent = elem.parentNode;
	
					if ( parent && (parent.sizcache !== doneName || !elem.nodeIndex) ) {
						var count = 0;
						for ( node = parent.firstChild; node; node = node.nextSibling ) {
							if ( node.nodeType === 1 ) {
								node.nodeIndex = ++count;
							}
						} 
						parent.sizcache = doneName;
					}
					
					var diff = elem.nodeIndex - last;
					if ( first === 0 ) {
						return diff === 0;
					} else {
						return ( diff % first === 0 && diff / first >= 0 );
					}
			}
		},
		ID: function(elem, match){
			return elem.nodeType === 1 && elem.getAttribute("id") === match;
		},
		TAG: function(elem, match){
			return (match === "*" && elem.nodeType === 1) || elem.nodeName.toLowerCase() === match;
		},
		CLASS: function(elem, match){
			return (" " + (elem.className || elem.getAttribute("class")) + " ")
				.indexOf( match ) > -1;
		},
		ATTR: function(elem, match){
			var name = match[1],
				result = Expr.attrHandle[ name ] ?
					Expr.attrHandle[ name ]( elem ) :
					elem[ name ] != null ?
						elem[ name ] :
						elem.getAttribute( name ),
				value = result + "",
				type = match[2],
				check = match[4];

			return result == null ?
				type === "!=" :
				type === "=" ?
				value === check :
				type === "*=" ?
				value.indexOf(check) >= 0 :
				type === "~=" ?
				(" " + value + " ").indexOf(check) >= 0 :
				!check ?
				value && result !== false :
				type === "!=" ?
				value !== check :
				type === "^=" ?
				value.indexOf(check) === 0 :
				type === "$=" ?
				value.substr(value.length - check.length) === check :
				type === "|=" ?
				value === check || value.substr(0, check.length + 1) === check + "-" :
				false;
		},
		POS: function(elem, match, i, array){
			var name = match[2], filter = Expr.setFilters[ name ];

			if ( filter ) {
				return filter( elem, i, match, array );
			}
		}
	}
};

var origPOS = Expr.match.POS;

for ( var type in Expr.match ) {
	Expr.match[ type ] = new RegExp( Expr.match[ type ].source + /(?![^\[]*\])(?![^\(]*\))/.source );
	Expr.leftMatch[ type ] = new RegExp( /(^(?:.|\r|\n)*?)/.source + Expr.match[ type ].source.replace(/\\(\d+)/g, function(all, num){
		return "\\" + (num - 0 + 1);
	}));
}

var makeArray = function(array, results) {
	array = Array.prototype.slice.call( array, 0 );

	if ( results ) {
		results.push.apply( results, array );
		return results;
	}
	
	return array;
};

// Perform a simple check to determine if the browser is capable of
// converting a NodeList to an array using builtin methods.
// Also verifies that the returned array holds DOM nodes
// (which is not the case in the Blackberry browser)
try {
	Array.prototype.slice.call( document.documentElement.childNodes, 0 )[0].nodeType;

// Provide a fallback method if it does not work
} catch(e){
	makeArray = function(array, results) {
		var ret = results || [];

		if ( toString.call(array) === "[object Array]" ) {
			Array.prototype.push.apply( ret, array );
		} else {
			if ( typeof array.length === "number" ) {
				for ( var i = 0, l = array.length; i < l; i++ ) {
					ret.push( array[i] );
				}
			} else {
				for ( var i = 0; array[i]; i++ ) {
					ret.push( array[i] );
				}
			}
		}

		return ret;
	};
}

var sortOrder;

if ( document.documentElement.compareDocumentPosition ) {
	sortOrder = function( a, b ) {
		if ( !a.compareDocumentPosition || !b.compareDocumentPosition ) {
			if ( a == b ) {
				hasDuplicate = true;
			}
			return a.compareDocumentPosition ? -1 : 1;
		}

		var ret = a.compareDocumentPosition(b) & 4 ? -1 : a === b ? 0 : 1;
		if ( ret === 0 ) {
			hasDuplicate = true;
		}
		return ret;
	};
} else if ( "sourceIndex" in document.documentElement ) {
	sortOrder = function( a, b ) {
		if ( !a.sourceIndex || !b.sourceIndex ) {
			if ( a == b ) {
				hasDuplicate = true;
			}
			return a.sourceIndex ? -1 : 1;
		}

		var ret = a.sourceIndex - b.sourceIndex;
		if ( ret === 0 ) {
			hasDuplicate = true;
		}
		return ret;
	};
} else if ( document.createRange ) {
	sortOrder = function( a, b ) {
		if ( !a.ownerDocument || !b.ownerDocument ) {
			if ( a == b ) {
				hasDuplicate = true;
			}
			return a.ownerDocument ? -1 : 1;
		}

		var aRange = a.ownerDocument.createRange(), bRange = b.ownerDocument.createRange();
		aRange.setStart(a, 0);
		aRange.setEnd(a, 0);
		bRange.setStart(b, 0);
		bRange.setEnd(b, 0);
		var ret = aRange.compareBoundaryPoints(Range.START_TO_END, bRange);
		if ( ret === 0 ) {
			hasDuplicate = true;
		}
		return ret;
	};
}

// Utility function for retreiving the text value of an array of DOM nodes
function getText( elems ) {
	var ret = "", elem;

	for ( var i = 0; elems[i]; i++ ) {
		elem = elems[i];

		// Get the text from text nodes and CDATA nodes
		if ( elem.nodeType === 3 || elem.nodeType === 4 ) {
			ret += elem.nodeValue;

		// Traverse everything else, except comment nodes
		} else if ( elem.nodeType !== 8 ) {
			ret += getText( elem.childNodes );
		}
	}

	return ret;
}

// Check to see if the browser returns elements by name when
// querying by getElementById (and provide a workaround)
(function(){
	// We're going to inject a fake input element with a specified name
	var form = document.createElement("div"),
		id = "script" + (new Date).getTime();
	form.innerHTML = "<a name='" + id + "'/>";

	// Inject it into the root element, check its status, and remove it quickly
	var root = document.documentElement;
	root.insertBefore( form, root.firstChild );

	// The workaround has to do additional checks after a getElementById
	// Which slows things down for other browsers (hence the branching)
	if ( document.getElementById( id ) ) {
		Expr.find.ID = function(match, context, isXML){
			if ( typeof context.getElementById !== "undefined" && !isXML ) {
				var m = context.getElementById(match[1]);
				return m ? m.id === match[1] || typeof m.getAttributeNode !== "undefined" && m.getAttributeNode("id").nodeValue === match[1] ? [m] : undefined : [];
			}
		};

		Expr.filter.ID = function(elem, match){
			var node = typeof elem.getAttributeNode !== "undefined" && elem.getAttributeNode("id");
			return elem.nodeType === 1 && node && node.nodeValue === match;
		};
	}

	root.removeChild( form );
	root = form = null; // release memory in IE
})();

(function(){
	// Check to see if the browser returns only elements
	// when doing getElementsByTagName("*")

	// Create a fake element
	var div = document.createElement("div");
	div.appendChild( document.createComment("") );

	// Make sure no comments are found
	if ( div.getElementsByTagName("*").length > 0 ) {
		Expr.find.TAG = function(match, context){
			var results = context.getElementsByTagName(match[1]);

			// Filter out possible comments
			if ( match[1] === "*" ) {
				var tmp = [];

				for ( var i = 0; results[i]; i++ ) {
					if ( results[i].nodeType === 1 ) {
						tmp.push( results[i] );
					}
				}

				results = tmp;
			}

			return results;
		};
	}

	// Check to see if an attribute returns normalized href attributes
	div.innerHTML = "<a href='#'></a>";
	if ( div.firstChild && typeof div.firstChild.getAttribute !== "undefined" &&
			div.firstChild.getAttribute("href") !== "#" ) {
		Expr.attrHandle.href = function(elem){
			return elem.getAttribute("href", 2);
		};
	}

	div = null; // release memory in IE
})();

if ( document.querySelectorAll ) {
	(function(){
		var oldSizzle = Sizzle, div = document.createElement("div");
		div.innerHTML = "<p class='TEST'></p>";

		// Safari can't handle uppercase or unicode characters when
		// in quirks mode.
		if ( div.querySelectorAll && div.querySelectorAll(".TEST").length === 0 ) {
			return;
		}
	
		Sizzle = function(query, context, extra, seed){
			context = context || document;

			// Only use querySelectorAll on non-XML documents
			// (ID selectors don't work in non-HTML documents)
			if ( !seed && context.nodeType === 9 && !isXML(context) ) {
				try {
					return makeArray( context.querySelectorAll(query), extra );
				} catch(e){}
			}
		
			return oldSizzle(query, context, extra, seed);
		};

		for ( var prop in oldSizzle ) {
			Sizzle[ prop ] = oldSizzle[ prop ];
		}

		div = null; // release memory in IE
	})();
}

(function(){
	var div = document.createElement("div");

	div.innerHTML = "<div class='test e'></div><div class='test'></div>";

	// Opera can't find a second classname (in 9.6)
	// Also, make sure that getElementsByClassName actually exists
	if ( !div.getElementsByClassName || div.getElementsByClassName("e").length === 0 ) {
		return;
	}

	// Safari caches class attributes, doesn't catch changes (in 3.2)
	div.lastChild.className = "e";

	if ( div.getElementsByClassName("e").length === 1 ) {
		return;
	}
	
	Expr.order.splice(1, 0, "CLASS");
	Expr.find.CLASS = function(match, context, isXML) {
		if ( typeof context.getElementsByClassName !== "undefined" && !isXML ) {
			return context.getElementsByClassName(match[1]);
		}
	};

	div = null; // release memory in IE
})();

function dirNodeCheck( dir, cur, doneName, checkSet, nodeCheck, isXML ) {
	for ( var i = 0, l = checkSet.length; i < l; i++ ) {
		var elem = checkSet[i];
		if ( elem ) {
			elem = elem[dir];
			var match = false;

			while ( elem ) {
				if ( elem.sizcache === doneName ) {
					match = checkSet[elem.sizset];
					break;
				}

				if ( elem.nodeType === 1 && !isXML ){
					elem.sizcache = doneName;
					elem.sizset = i;
				}

				if ( elem.nodeName.toLowerCase() === cur ) {
					match = elem;
					break;
				}

				elem = elem[dir];
			}

			checkSet[i] = match;
		}
	}
}

function dirCheck( dir, cur, doneName, checkSet, nodeCheck, isXML ) {
	for ( var i = 0, l = checkSet.length; i < l; i++ ) {
		var elem = checkSet[i];
		if ( elem ) {
			elem = elem[dir];
			var match = false;

			while ( elem ) {
				if ( elem.sizcache === doneName ) {
					match = checkSet[elem.sizset];
					break;
				}

				if ( elem.nodeType === 1 ) {
					if ( !isXML ) {
						elem.sizcache = doneName;
						elem.sizset = i;
					}
					if ( typeof cur !== "string" ) {
						if ( elem === cur ) {
							match = true;
							break;
						}

					} else if ( Sizzle.filter( cur, [elem] ).length > 0 ) {
						match = elem;
						break;
					}
				}

				elem = elem[dir];
			}

			checkSet[i] = match;
		}
	}
}

var contains = document.compareDocumentPosition ? function(a, b){
	return !!(a.compareDocumentPosition(b) & 16);
} : function(a, b){
	return a !== b && (a.contains ? a.contains(b) : true);
};

var isXML = function(elem){
	// documentElement is verified for cases where it doesn't yet exist
	// (such as loading iframes in IE - #4833) 
	var documentElement = (elem ? elem.ownerDocument || elem : 0).documentElement;
	return documentElement ? documentElement.nodeName !== "HTML" : false;
};

var posProcess = function(selector, context){
	var tmpSet = [], later = "", match,
		root = context.nodeType ? [context] : context;

	// Position selectors must be done after the filter
	// And so must :not(positional) so we move all PSEUDOs to the end
	while ( (match = Expr.match.PSEUDO.exec( selector )) ) {
		later += match[0];
		selector = selector.replace( Expr.match.PSEUDO, "" );
	}

	selector = Expr.relative[selector] ? selector + "*" : selector;

	for ( var i = 0, l = root.length; i < l; i++ ) {
		Sizzle( selector, root[i], tmpSet );
	}

	return Sizzle.filter( later, tmpSet );
};

// EXPOSE
jQuery.find = Sizzle;
jQuery.expr = Sizzle.selectors;
jQuery.expr[":"] = jQuery.expr.filters;
jQuery.unique = Sizzle.uniqueSort;
jQuery.text = getText;
jQuery.isXMLDoc = isXML;
jQuery.contains = contains;

return;

window.Sizzle = Sizzle;

})();
var runtil = /Until$/,
	rparentsprev = /^(?:parents|prevUntil|prevAll)/,
	// Note: This RegExp should be improved, or likely pulled from Sizzle
	rmultiselector = /,/,
	slice = Array.prototype.slice;

// Implement the identical functionality for filter and not
var winnow = function( elements, qualifier, keep ) {
	if ( jQuery.isFunction( qualifier ) ) {
		return jQuery.grep(elements, function( elem, i ) {
			return !!qualifier.call( elem, i, elem ) === keep;
		});

	} else if ( qualifier.nodeType ) {
		return jQuery.grep(elements, function( elem, i ) {
			return (elem === qualifier) === keep;
		});

	} else if ( typeof qualifier === "string" ) {
		var filtered = jQuery.grep(elements, function( elem ) {
			return elem.nodeType === 1;
		});

		if ( isSimple.test( qualifier ) ) {
			return jQuery.filter(qualifier, filtered, !keep);
		} else {
			qualifier = jQuery.filter( qualifier, filtered );
		}
	}

	return jQuery.grep(elements, function( elem, i ) {
		return (jQuery.inArray( elem, qualifier ) >= 0) === keep;
	});
};

jQuery.fn.extend({
	find: function( selector ) {
		var ret = this.pushStack( "", "find", selector ), length = 0;

		for ( var i = 0, l = this.length; i < l; i++ ) {
			length = ret.length;
			jQuery.find( selector, this[i], ret );

			if ( i > 0 ) {
				// Make sure that the results are unique
				for ( var n = length; n < ret.length; n++ ) {
					for ( var r = 0; r < length; r++ ) {
						if ( ret[r] === ret[n] ) {
							ret.splice(n--, 1);
							break;
						}
					}
				}
			}
		}

		return ret;
	},

	has: function( target ) {
		var targets = jQuery( target );
		return this.filter(function() {
			for ( var i = 0, l = targets.length; i < l; i++ ) {
				if ( jQuery.contains( this, targets[i] ) ) {
					return true;
				}
			}
		});
	},

	not: function( selector ) {
		return this.pushStack( winnow(this, selector, false), "not", selector);
	},

	filter: function( selector ) {
		return this.pushStack( winnow(this, selector, true), "filter", selector );
	},
	
	is: function( selector ) {
		return !!selector && jQuery.filter( selector, this ).length > 0;
	},

	closest: function( selectors, context ) {
		if ( jQuery.isArray( selectors ) ) {
			var ret = [], cur = this[0], match, matches = {}, selector;

			if ( cur && selectors.length ) {
				for ( var i = 0, l = selectors.length; i < l; i++ ) {
					selector = selectors[i];

					if ( !matches[selector] ) {
						matches[selector] = jQuery.expr.match.POS.test( selector ) ? 
							jQuery( selector, context || this.context ) :
							selector;
					}
				}

				while ( cur && cur.ownerDocument && cur !== context ) {
					for ( selector in matches ) {
						match = matches[selector];

						if ( match.jquery ? match.index(cur) > -1 : jQuery(cur).is(match) ) {
							ret.push({ selector: selector, elem: cur });
							delete matches[selector];
						}
					}
					cur = cur.parentNode;
				}
			}

			return ret;
		}

		var pos = jQuery.expr.match.POS.test( selectors ) ? 
			jQuery( selectors, context || this.context ) : null;

		return this.map(function( i, cur ) {
			while ( cur && cur.ownerDocument && cur !== context ) {
				if ( pos ? pos.index(cur) > -1 : jQuery(cur).is(selectors) ) {
					return cur;
				}
				cur = cur.parentNode;
			}
			return null;
		});
	},
	
	// Determine the position of an element within
	// the matched set of elements
	index: function( elem ) {
		if ( !elem || typeof elem === "string" ) {
			return jQuery.inArray( this[0],
				// If it receives a string, the selector is used
				// If it receives nothing, the siblings are used
				elem ? jQuery( elem ) : this.parent().children() );
		}
		// Locate the position of the desired element
		return jQuery.inArray(
			// If it receives a jQuery object, the first element is used
			elem.jquery ? elem[0] : elem, this );
	},

	add: function( selector, context ) {
		var set = typeof selector === "string" ?
				jQuery( selector, context || this.context ) :
				jQuery.makeArray( selector ),
			all = jQuery.merge( this.get(), set );

		return this.pushStack( isDisconnected( set[0] ) || isDisconnected( all[0] ) ?
			all :
			jQuery.unique( all ) );
	},

	andSelf: function() {
		return this.add( this.prevObject );
	}
});

// A painfully simple check to see if an element is disconnected
// from a document (should be improved, where feasible).
function isDisconnected( node ) {
	return !node || !node.parentNode || node.parentNode.nodeType === 11;
}

jQuery.each({
	parent: function( elem ) {
		var parent = elem.parentNode;
		return parent && parent.nodeType !== 11 ? parent : null;
	},
	parents: function( elem ) {
		return jQuery.dir( elem, "parentNode" );
	},
	parentsUntil: function( elem, i, until ) {
		return jQuery.dir( elem, "parentNode", until );
	},
	next: function( elem ) {
		return jQuery.nth( elem, 2, "nextSibling" );
	},
	prev: function( elem ) {
		return jQuery.nth( elem, 2, "previousSibling" );
	},
	nextAll: function( elem ) {
		return jQuery.dir( elem, "nextSibling" );
	},
	prevAll: function( elem ) {
		return jQuery.dir( elem, "previousSibling" );
	},
	nextUntil: function( elem, i, until ) {
		return jQuery.dir( elem, "nextSibling", until );
	},
	prevUntil: function( elem, i, until ) {
		return jQuery.dir( elem, "previousSibling", until );
	},
	siblings: function( elem ) {
		return jQuery.sibling( elem.parentNode.firstChild, elem );
	},
	children: function( elem ) {
		return jQuery.sibling( elem.firstChild );
	},
	contents: function( elem ) {
		return jQuery.nodeName( elem, "iframe" ) ?
			elem.contentDocument || elem.contentWindow.document :
			jQuery.makeArray( elem.childNodes );
	}
}, function( name, fn ) {
	jQuery.fn[ name ] = function( until, selector ) {
		var ret = jQuery.map( this, fn, until );
		
		if ( !runtil.test( name ) ) {
			selector = until;
		}

		if ( selector && typeof selector === "string" ) {
			ret = jQuery.filter( selector, ret );
		}

		ret = this.length > 1 ? jQuery.unique( ret ) : ret;

		if ( (this.length > 1 || rmultiselector.test( selector )) && rparentsprev.test( name ) ) {
			ret = ret.reverse();
		}

		return this.pushStack( ret, name, slice.call(arguments).join(",") );
	};
});

jQuery.extend({
	filter: function( expr, elems, not ) {
		if ( not ) {
			expr = ":not(" + expr + ")";
		}

		return jQuery.find.matches(expr, elems);
	},
	
	dir: function( elem, dir, until ) {
		var matched = [], cur = elem[dir];
		while ( cur && cur.nodeType !== 9 && (until === undefined || cur.nodeType !== 1 || !jQuery( cur ).is( until )) ) {
			if ( cur.nodeType === 1 ) {
				matched.push( cur );
			}
			cur = cur[dir];
		}
		return matched;
	},

	nth: function( cur, result, dir, elem ) {
		result = result || 1;
		var num = 0;

		for ( ; cur; cur = cur[dir] ) {
			if ( cur.nodeType === 1 && ++num === result ) {
				break;
			}
		}

		return cur;
	},

	sibling: function( n, elem ) {
		var r = [];

		for ( ; n; n = n.nextSibling ) {
			if ( n.nodeType === 1 && n !== elem ) {
				r.push( n );
			}
		}

		return r;
	}
});
var rinlinejQuery = / jQuery\d+="(?:\d+|null)"/g,
	rleadingWhitespace = /^\s+/,
	rxhtmlTag = /(<([\w:]+)[^>]*?)\/>/g,
	rselfClosing = /^(?:area|br|col|embed|hr|img|input|link|meta|param)$/i,
	rtagName = /<([\w:]+)/,
	rtbody = /<tbody/i,
	rhtml = /<|&#?\w+;/,
	rnocache = /<script|<object|<embed|<option|<style/i,
	rchecked = /checked\s*(?:[^=]|=\s*.checked.)/i,  // checked="checked" or checked (html5)
	fcloseTag = function( all, front, tag ) {
		return rselfClosing.test( tag ) ?
			all :
			front + "></" + tag + ">";
	},
	wrapMap = {
		option: [ 1, "<select multiple='multiple'>", "</select>" ],
		legend: [ 1, "<fieldset>", "</fieldset>" ],
		thead: [ 1, "<table>", "</table>" ],
		tr: [ 2, "<table><tbody>", "</tbody></table>" ],
		td: [ 3, "<table><tbody><tr>", "</tr></tbody></table>" ],
		col: [ 2, "<table><tbody></tbody><colgroup>", "</colgroup></table>" ],
		area: [ 1, "<map>", "</map>" ],
		_default: [ 0, "", "" ]
	};

wrapMap.optgroup = wrapMap.option;
wrapMap.tbody = wrapMap.tfoot = wrapMap.colgroup = wrapMap.caption = wrapMap.thead;
wrapMap.th = wrapMap.td;

// IE can't serialize <link> and <script> tags normally
if ( !jQuery.support.htmlSerialize ) {
	wrapMap._default = [ 1, "div<div>", "</div>" ];
}

jQuery.fn.extend({
	text: function( text ) {
		if ( jQuery.isFunction(text) ) {
			return this.each(function(i) {
				var self = jQuery(this);
				self.text( text.call(this, i, self.text()) );
			});
		}

		if ( typeof text !== "object" && text !== undefined ) {
			return this.empty().append( (this[0] && this[0].ownerDocument || document).createTextNode( text ) );
		}

		return jQuery.text( this );
	},

	wrapAll: function( html ) {
		if ( jQuery.isFunction( html ) ) {
			return this.each(function(i) {
				jQuery(this).wrapAll( html.call(this, i) );
			});
		}

		if ( this[0] ) {
			// The elements to wrap the target around
			var wrap = jQuery( html, this[0].ownerDocument ).eq(0).clone(true);

			if ( this[0].parentNode ) {
				wrap.insertBefore( this[0] );
			}

			wrap.map(function() {
				var elem = this;

				while ( elem.firstChild && elem.firstChild.nodeType === 1 ) {
					elem = elem.firstChild;
				}

				return elem;
			}).append(this);
		}

		return this;
	},

	wrapInner: function( html ) {
		if ( jQuery.isFunction( html ) ) {
			return this.each(function(i) {
				jQuery(this).wrapInner( html.call(this, i) );
			});
		}

		return this.each(function() {
			var self = jQuery( this ), contents = self.contents();

			if ( contents.length ) {
				contents.wrapAll( html );

			} else {
				self.append( html );
			}
		});
	},

	wrap: function( html ) {
		return this.each(function() {
			jQuery( this ).wrapAll( html );
		});
	},

	unwrap: function() {
		return this.parent().each(function() {
			if ( !jQuery.nodeName( this, "body" ) ) {
				jQuery( this ).replaceWith( this.childNodes );
			}
		}).end();
	},

	append: function() {
		return this.domManip(arguments, true, function( elem ) {
			if ( this.nodeType === 1 ) {
				this.appendChild( elem );
			}
		});
	},

	prepend: function() {
		return this.domManip(arguments, true, function( elem ) {
			if ( this.nodeType === 1 ) {
				this.insertBefore( elem, this.firstChild );
			}
		});
	},

	before: function() {
		if ( this[0] && this[0].parentNode ) {
			return this.domManip(arguments, false, function( elem ) {
				this.parentNode.insertBefore( elem, this );
			});
		} else if ( arguments.length ) {
			var set = jQuery(arguments[0]);
			set.push.apply( set, this.toArray() );
			return this.pushStack( set, "before", arguments );
		}
	},

	after: function() {
		if ( this[0] && this[0].parentNode ) {
			return this.domManip(arguments, false, function( elem ) {
				this.parentNode.insertBefore( elem, this.nextSibling );
			});
		} else if ( arguments.length ) {
			var set = this.pushStack( this, "after", arguments );
			set.push.apply( set, jQuery(arguments[0]).toArray() );
			return set;
		}
	},
	
	// keepData is for internal use only--do not document
	remove: function( selector, keepData ) {
		for ( var i = 0, elem; (elem = this[i]) != null; i++ ) {
			if ( !selector || jQuery.filter( selector, [ elem ] ).length ) {
				if ( !keepData && elem.nodeType === 1 ) {
					jQuery.cleanData( elem.getElementsByTagName("*") );
					jQuery.cleanData( [ elem ] );
				}

				if ( elem.parentNode ) {
					 elem.parentNode.removeChild( elem );
				}
			}
		}
		
		return this;
	},

	empty: function() {
		for ( var i = 0, elem; (elem = this[i]) != null; i++ ) {
			// Remove element nodes and prevent memory leaks
			if ( elem.nodeType === 1 ) {
				jQuery.cleanData( elem.getElementsByTagName("*") );
			}

			// Remove any remaining nodes
			while ( elem.firstChild ) {
				elem.removeChild( elem.firstChild );
			}
		}
		
		return this;
	},

	clone: function( events ) {
		// Do the clone
		var ret = this.map(function() {
			if ( !jQuery.support.noCloneEvent && !jQuery.isXMLDoc(this) ) {
				// IE copies events bound via attachEvent when
				// using cloneNode. Calling detachEvent on the
				// clone will also remove the events from the orignal
				// In order to get around this, we use innerHTML.
				// Unfortunately, this means some modifications to
				// attributes in IE that are actually only stored
				// as properties will not be copied (such as the
				// the name attribute on an input).
				var html = this.outerHTML, ownerDocument = this.ownerDocument;
				if ( !html ) {
					var div = ownerDocument.createElement("div");
					div.appendChild( this.cloneNode(true) );
					html = div.innerHTML;
				}

				return jQuery.clean([html.replace(rinlinejQuery, "")
					// Handle the case in IE 8 where action=/test/> self-closes a tag
					.replace(/=([^="'>\s]+\/)>/g, '="$1">')
					.replace(rleadingWhitespace, "")], ownerDocument)[0];
			} else {
				return this.cloneNode(true);
			}
		});

		// Copy the events from the original to the clone
		if ( events === true ) {
			cloneCopyEvent( this, ret );
			cloneCopyEvent( this.find("*"), ret.find("*") );
		}

		// Return the cloned set
		return ret;
	},

	html: function( value ) {
		if ( value === undefined ) {
			return this[0] && this[0].nodeType === 1 ?
				this[0].innerHTML.replace(rinlinejQuery, "") :
				null;

		// See if we can take a shortcut and just use innerHTML
		} else if ( typeof value === "string" && !rnocache.test( value ) &&
			(jQuery.support.leadingWhitespace || !rleadingWhitespace.test( value )) &&
			!wrapMap[ (rtagName.exec( value ) || ["", ""])[1].toLowerCase() ] ) {

			value = value.replace(rxhtmlTag, fcloseTag);

			try {
				for ( var i = 0, l = this.length; i < l; i++ ) {
					// Remove element nodes and prevent memory leaks
					if ( this[i].nodeType === 1 ) {
						jQuery.cleanData( this[i].getElementsByTagName("*") );
						this[i].innerHTML = value;
					}
				}

			// If using innerHTML throws an exception, use the fallback method
			} catch(e) {
				this.empty().append( value );
			}

		} else if ( jQuery.isFunction( value ) ) {
			this.each(function(i){
				var self = jQuery(this), old = self.html();
				self.empty().append(function(){
					return value.call( this, i, old );
				});
			});

		} else {
			this.empty().append( value );
		}

		return this;
	},

	replaceWith: function( value ) {
		if ( this[0] && this[0].parentNode ) {
			// Make sure that the elements are removed from the DOM before they are inserted
			// this can help fix replacing a parent with child elements
			if ( jQuery.isFunction( value ) ) {
				return this.each(function(i) {
					var self = jQuery(this), old = self.html();
					self.replaceWith( value.call( this, i, old ) );
				});
			}

			if ( typeof value !== "string" ) {
				value = jQuery(value).detach();
			}

			return this.each(function() {
				var next = this.nextSibling, parent = this.parentNode;

				jQuery(this).remove();

				if ( next ) {
					jQuery(next).before( value );
				} else {
					jQuery(parent).append( value );
				}
			});
		} else {
			return this.pushStack( jQuery(jQuery.isFunction(value) ? value() : value), "replaceWith", value );
		}
	},

	detach: function( selector ) {
		return this.remove( selector, true );
	},

	domManip: function( args, table, callback ) {
		var results, first, value = args[0], scripts = [], fragment, parent;

		// We can't cloneNode fragments that contain checked, in WebKit
		if ( !jQuery.support.checkClone && arguments.length === 3 && typeof value === "string" && rchecked.test( value ) ) {
			return this.each(function() {
				jQuery(this).domManip( args, table, callback, true );
			});
		}

		if ( jQuery.isFunction(value) ) {
			return this.each(function(i) {
				var self = jQuery(this);
				args[0] = value.call(this, i, table ? self.html() : undefined);
				self.domManip( args, table, callback );
			});
		}

		if ( this[0] ) {
			parent = value && value.parentNode;

			// If we're in a fragment, just use that instead of building a new one
			if ( jQuery.support.parentNode && parent && parent.nodeType === 11 && parent.childNodes.length === this.length ) {
				results = { fragment: parent };

			} else {
				results = buildFragment( args, this, scripts );
			}
			
			fragment = results.fragment;
			
			if ( fragment.childNodes.length === 1 ) {
				first = fragment = fragment.firstChild;
			} else {
				first = fragment.firstChild;
			}

			if ( first ) {
				table = table && jQuery.nodeName( first, "tr" );

				for ( var i = 0, l = this.length; i < l; i++ ) {
					callback.call(
						table ?
							root(this[i], first) :
							this[i],
						i > 0 || results.cacheable || this.length > 1  ?
							fragment.cloneNode(true) :
							fragment
					);
				}
			}

			if ( scripts.length ) {
				jQuery.each( scripts, evalScript );
			}
		}

		return this;

		function root( elem, cur ) {
			return jQuery.nodeName(elem, "table") ?
				(elem.getElementsByTagName("tbody")[0] ||
				elem.appendChild(elem.ownerDocument.createElement("tbody"))) :
				elem;
		}
	}
});

function cloneCopyEvent(orig, ret) {
	var i = 0;

	ret.each(function() {
		if ( this.nodeName !== (orig[i] && orig[i].nodeName) ) {
			return;
		}

		var oldData = jQuery.data( orig[i++] ), curData = jQuery.data( this, oldData ), events = oldData && oldData.events;

		if ( events ) {
			delete curData.handle;
			curData.events = {};

			for ( var type in events ) {
				for ( var handler in events[ type ] ) {
					jQuery.event.add( this, type, events[ type ][ handler ], events[ type ][ handler ].data );
				}
			}
		}
	});
}

function buildFragment( args, nodes, scripts ) {
	var fragment, cacheable, cacheresults,
		doc = (nodes && nodes[0] ? nodes[0].ownerDocument || nodes[0] : document);

	// Only cache "small" (1/2 KB) strings that are associated with the main document
	// Cloning options loses the selected state, so don't cache them
	// IE 6 doesn't like it when you put <object> or <embed> elements in a fragment
	// Also, WebKit does not clone 'checked' attributes on cloneNode, so don't cache
	if ( args.length === 1 && typeof args[0] === "string" && args[0].length < 512 && doc === document &&
		!rnocache.test( args[0] ) && (jQuery.support.checkClone || !rchecked.test( args[0] )) ) {

		cacheable = true;
		cacheresults = jQuery.fragments[ args[0] ];
		if ( cacheresults ) {
			if ( cacheresults !== 1 ) {
				fragment = cacheresults;
			}
		}
	}

	if ( !fragment ) {
		fragment = doc.createDocumentFragment();
		jQuery.clean( args, doc, fragment, scripts );
	}

	if ( cacheable ) {
		jQuery.fragments[ args[0] ] = cacheresults ? fragment : 1;
	}

	return { fragment: fragment, cacheable: cacheable };
}

jQuery.fragments = {};

jQuery.each({
	appendTo: "append",
	prependTo: "prepend",
	insertBefore: "before",
	insertAfter: "after",
	replaceAll: "replaceWith"
}, function( name, original ) {
	jQuery.fn[ name ] = function( selector ) {
		var ret = [], insert = jQuery( selector ),
			parent = this.length === 1 && this[0].parentNode;
		
		if ( parent && parent.nodeType === 11 && parent.childNodes.length === 1 && insert.length === 1 ) {
			insert[ original ]( this[0] );
			return this;
			
		} else {
			for ( var i = 0, l = insert.length; i < l; i++ ) {
				var elems = (i > 0 ? this.clone(true) : this).get();
				jQuery.fn[ original ].apply( jQuery(insert[i]), elems );
				ret = ret.concat( elems );
			}
		
			return this.pushStack( ret, name, insert.selector );
		}
	};
});

jQuery.extend({
	clean: function( elems, context, fragment, scripts ) {
		context = context || document;

		// !context.createElement fails in IE with an error but returns typeof 'object'
		if ( typeof context.createElement === "undefined" ) {
			context = context.ownerDocument || context[0] && context[0].ownerDocument || document;
		}

		var ret = [];

		for ( var i = 0, elem; (elem = elems[i]) != null; i++ ) {
			if ( typeof elem === "number" ) {
				elem += "";
			}

			if ( !elem ) {
				continue;
			}

			// Convert html string into DOM nodes
			if ( typeof elem === "string" && !rhtml.test( elem ) ) {
				elem = context.createTextNode( elem );

			} else if ( typeof elem === "string" ) {
				// Fix "XHTML"-style tags in all browsers
				elem = elem.replace(rxhtmlTag, fcloseTag);

				// Trim whitespace, otherwise indexOf won't work as expected
				var tag = (rtagName.exec( elem ) || ["", ""])[1].toLowerCase(),
					wrap = wrapMap[ tag ] || wrapMap._default,
					depth = wrap[0],
					div = context.createElement("div");

				// Go to html and back, then peel off extra wrappers
				div.innerHTML = wrap[1] + elem + wrap[2];

				// Move to the right depth
				while ( depth-- ) {
					div = div.lastChild;
				}

				// Remove IE's autoinserted <tbody> from table fragments
				if ( !jQuery.support.tbody ) {

					// String was a <table>, *may* have spurious <tbody>
					var hasBody = rtbody.test(elem),
						tbody = tag === "table" && !hasBody ?
							div.firstChild && div.firstChild.childNodes :

							// String was a bare <thead> or <tfoot>
							wrap[1] === "<table>" && !hasBody ?
								div.childNodes :
								[];

					for ( var j = tbody.length - 1; j >= 0 ; --j ) {
						if ( jQuery.nodeName( tbody[ j ], "tbody" ) && !tbody[ j ].childNodes.length ) {
							tbody[ j ].parentNode.removeChild( tbody[ j ] );
						}
					}

				}

				// IE completely kills leading whitespace when innerHTML is used
				if ( !jQuery.support.leadingWhitespace && rleadingWhitespace.test( elem ) ) {
					div.insertBefore( context.createTextNode( rleadingWhitespace.exec(elem)[0] ), div.firstChild );
				}

				elem = div.childNodes;
			}

			if ( elem.nodeType ) {
				ret.push( elem );
			} else {
				ret = jQuery.merge( ret, elem );
			}
		}

		if ( fragment ) {
			for ( var i = 0; ret[i]; i++ ) {
				if ( scripts && jQuery.nodeName( ret[i], "script" ) && (!ret[i].type || ret[i].type.toLowerCase() === "text/javascript") ) {
					scripts.push( ret[i].parentNode ? ret[i].parentNode.removeChild( ret[i] ) : ret[i] );
				
				} else {
					if ( ret[i].nodeType === 1 ) {
						ret.splice.apply( ret, [i + 1, 0].concat(jQuery.makeArray(ret[i].getElementsByTagName("script"))) );
					}
					fragment.appendChild( ret[i] );
				}
			}
		}

		return ret;
	},
	
	cleanData: function( elems ) {
		var data, id, cache = jQuery.cache,
			special = jQuery.event.special,
			deleteExpando = jQuery.support.deleteExpando;
		
		for ( var i = 0, elem; (elem = elems[i]) != null; i++ ) {
			id = elem[ jQuery.expando ];
			
			if ( id ) {
				data = cache[ id ];
				
				if ( data.events ) {
					for ( var type in data.events ) {
						if ( special[ type ] ) {
							jQuery.event.remove( elem, type );

						} else {
							removeEvent( elem, type, data.handle );
						}
					}
				}
				
				if ( deleteExpando ) {
					delete elem[ jQuery.expando ];

				} else if ( elem.removeAttribute ) {
					elem.removeAttribute( jQuery.expando );
				}
				
				delete cache[ id ];
			}
		}
	}
});
// exclude the following css properties to add px
var rexclude = /z-?index|font-?weight|opacity|zoom|line-?height/i,
	ralpha = /alpha\([^)]*\)/,
	ropacity = /opacity=([^)]*)/,
	rfloat = /float/i,
	rdashAlpha = /-([a-z])/ig,
	rupper = /([A-Z])/g,
	rnumpx = /^-?\d+(?:px)?$/i,
	rnum = /^-?\d/,

	cssShow = { position: "absolute", visibility: "hidden", display:"block" },
	cssWidth = [ "Left", "Right" ],
	cssHeight = [ "Top", "Bottom" ],

	// cache check for defaultView.getComputedStyle
	getComputedStyle = document.defaultView && document.defaultView.getComputedStyle,
	// normalize float css property
	styleFloat = jQuery.support.cssFloat ? "cssFloat" : "styleFloat",
	fcamelCase = function( all, letter ) {
		return letter.toUpperCase();
	};

jQuery.fn.css = function( name, value ) {
	return access( this, name, value, true, function( elem, name, value ) {
		if ( value === undefined ) {
			return jQuery.curCSS( elem, name );
		}
		
		if ( typeof value === "number" && !rexclude.test(name) ) {
			value += "px";
		}

		jQuery.style( elem, name, value );
	});
};

jQuery.extend({
	style: function( elem, name, value ) {
		// don't set styles on text and comment nodes
		if ( !elem || elem.nodeType === 3 || elem.nodeType === 8 ) {
			return undefined;
		}

		// ignore negative width and height values #1599
		if ( (name === "width" || name === "height") && parseFloat(value) < 0 ) {
			value = undefined;
		}

		var style = elem.style || elem, set = value !== undefined;

		// IE uses filters for opacity
		if ( !jQuery.support.opacity && name === "opacity" ) {
			if ( set ) {
				// IE has trouble with opacity if it does not have layout
				// Force it by setting the zoom level
				style.zoom = 1;

				// Set the alpha filter to set the opacity
				var opacity = parseInt( value, 10 ) + "" === "NaN" ? "" : "alpha(opacity=" + value * 100 + ")";
				var filter = style.filter || jQuery.curCSS( elem, "filter" ) || "";
				style.filter = ralpha.test(filter) ? filter.replace(ralpha, opacity) : opacity;
			}

			return style.filter && style.filter.indexOf("opacity=") >= 0 ?
				(parseFloat( ropacity.exec(style.filter)[1] ) / 100) + "":
				"";
		}

		// Make sure we're using the right name for getting the float value
		if ( rfloat.test( name ) ) {
			name = styleFloat;
		}

		name = name.replace(rdashAlpha, fcamelCase);

		if ( set ) {
			style[ name ] = value;
		}

		return style[ name ];
	},

	css: function( elem, name, force, extra ) {
		if ( name === "width" || name === "height" ) {
			var val, props = cssShow, which = name === "width" ? cssWidth : cssHeight;

			function getWH() {
				val = name === "width" ? elem.offsetWidth : elem.offsetHeight;

				if ( extra === "border" ) {
					return;
				}

				jQuery.each( which, function() {
					if ( !extra ) {
						val -= parseFloat(jQuery.curCSS( elem, "padding" + this, true)) || 0;
					}

					if ( extra === "margin" ) {
						val += parseFloat(jQuery.curCSS( elem, "margin" + this, true)) || 0;
					} else {
						val -= parseFloat(jQuery.curCSS( elem, "border" + this + "Width", true)) || 0;
					}
				});
			}

			if ( elem.offsetWidth !== 0 ) {
				getWH();
			} else {
				jQuery.swap( elem, props, getWH );
			}

			return Math.max(0, Math.round(val));
		}

		return jQuery.curCSS( elem, name, force );
	},

	curCSS: function( elem, name, force ) {
		var ret, style = elem.style, filter;

		// IE uses filters for opacity
		if ( !jQuery.support.opacity && name === "opacity" && elem.currentStyle ) {
			ret = ropacity.test(elem.currentStyle.filter || "") ?
				(parseFloat(RegExp.$1) / 100) + "" :
				"";

			return ret === "" ?
				"1" :
				ret;
		}

		// Make sure we're using the right name for getting the float value
		if ( rfloat.test( name ) ) {
			name = styleFloat;
		}

		if ( !force && style && style[ name ] ) {
			ret = style[ name ];

		} else if ( getComputedStyle ) {

			// Only "float" is needed here
			if ( rfloat.test( name ) ) {
				name = "float";
			}

			name = name.replace( rupper, "-$1" ).toLowerCase();

			var defaultView = elem.ownerDocument.defaultView;

			if ( !defaultView ) {
				return null;
			}

			var computedStyle = defaultView.getComputedStyle( elem, null );

			if ( computedStyle ) {
				ret = computedStyle.getPropertyValue( name );
			}

			// We should always get a number back from opacity
			if ( name === "opacity" && ret === "" ) {
				ret = "1";
			}

		} else if ( elem.currentStyle ) {
			var camelCase = name.replace(rdashAlpha, fcamelCase);

			ret = elem.currentStyle[ name ] || elem.currentStyle[ camelCase ];

			// From the awesome hack by Dean Edwards
			// http://erik.eae.net/archives/2007/07/27/18.54.15/#comment-102291

			// If we're not dealing with a regular pixel number
			// but a number that has a weird ending, we need to convert it to pixels
			if ( !rnumpx.test( ret ) && rnum.test( ret ) ) {
				// Remember the original values
				var left = style.left, rsLeft = elem.runtimeStyle.left;

				// Put in the new values to get a computed value out
				elem.runtimeStyle.left = elem.currentStyle.left;
				style.left = camelCase === "fontSize" ? "1em" : (ret || 0);
				ret = style.pixelLeft + "px";

				// Revert the changed values
				style.left = left;
				elem.runtimeStyle.left = rsLeft;
			}
		}

		return ret;
	},

	// A method for quickly swapping in/out CSS properties to get correct calculations
	swap: function( elem, options, callback ) {
		var old = {};

		// Remember the old values, and insert the new ones
		for ( var name in options ) {
			old[ name ] = elem.style[ name ];
			elem.style[ name ] = options[ name ];
		}

		callback.call( elem );

		// Revert the old values
		for ( var name in options ) {
			elem.style[ name ] = old[ name ];
		}
	}
});

if ( jQuery.expr && jQuery.expr.filters ) {
	jQuery.expr.filters.hidden = function( elem ) {
		var width = elem.offsetWidth, height = elem.offsetHeight,
			skip = elem.nodeName.toLowerCase() === "tr";

		return width === 0 && height === 0 && !skip ?
			true :
			width > 0 && height > 0 && !skip ?
				false :
				jQuery.curCSS(elem, "display") === "none";
	};

	jQuery.expr.filters.visible = function( elem ) {
		return !jQuery.expr.filters.hidden( elem );
	};
}
var jsc = now(),
	rscript = /<script(.|\s)*?\/script>/gi,
	rselectTextarea = /select|textarea/i,
	rinput = /color|date|datetime|email|hidden|month|number|password|range|search|tel|text|time|url|week/i,
	jsre = /=\?(&|$)/,
	rquery = /\?/,
	rts = /(\?|&)_=.*?(&|$)/,
	rurl = /^(\w+:)?\/\/([^\/?#]+)/,
	r20 = /%20/g,

	// Keep a copy of the old load method
	_load = jQuery.fn.load;

jQuery.fn.extend({
	load: function( url, params, callback ) {
		if ( typeof url !== "string" ) {
			return _load.call( this, url );

		// Don't do a request if no elements are being requested
		} else if ( !this.length ) {
			return this;
		}

		var off = url.indexOf(" ");
		if ( off >= 0 ) {
			var selector = url.slice(off, url.length);
			url = url.slice(0, off);
		}

		// Default to a GET request
		var type = "GET";

		// If the second parameter was provided
		if ( params ) {
			// If it's a function
			if ( jQuery.isFunction( params ) ) {
				// We assume that it's the callback
				callback = params;
				params = null;

			// Otherwise, build a param string
			} else if ( typeof params === "object" ) {
				params = jQuery.param( params, jQuery.ajaxSettings.traditional );
				type = "POST";
			}
		}

		var self = this;

		// Request the remote document
		jQuery.ajax({
			url: url,
			type: type,
			dataType: "html",
			data: params,
			complete: function( res, status ) {
				// If successful, inject the HTML into all the matched elements
				if ( status === "success" || status === "notmodified" ) {
					// See if a selector was specified
					self.html( selector ?
						// Create a dummy div to hold the results
						jQuery("<div />")
							// inject the contents of the document in, removing the scripts
							// to avoid any 'Permission Denied' errors in IE
							.append(res.responseText.replace(rscript, ""))

							// Locate the specified elements
							.find(selector) :

						// If not, just inject the full result
						res.responseText );
				}

				if ( callback ) {
					self.each( callback, [res.responseText, status, res] );
				}
			}
		});

		return this;
	},

	serialize: function() {
		return jQuery.param(this.serializeArray());
	},
	serializeArray: function() {
		return this.map(function() {
			return this.elements ? jQuery.makeArray(this.elements) : this;
		})
		.filter(function() {
			return this.name && !this.disabled &&
				(this.checked || rselectTextarea.test(this.nodeName) ||
					rinput.test(this.type));
		})
		.map(function( i, elem ) {
			var val = jQuery(this).val();

			return val == null ?
				null :
				jQuery.isArray(val) ?
					jQuery.map( val, function( val, i ) {
						return { name: elem.name, value: val };
					}) :
					{ name: elem.name, value: val };
		}).get();
	}
});

// Attach a bunch of functions for handling common AJAX events
jQuery.each( "ajaxStart ajaxStop ajaxComplete ajaxError ajaxSuccess ajaxSend".split(" "), function( i, o ) {
	jQuery.fn[o] = function( f ) {
		return this.bind(o, f);
	};
});

jQuery.extend({

	get: function( url, data, callback, type ) {
		// shift arguments if data argument was omited
		if ( jQuery.isFunction( data ) ) {
			type = type || callback;
			callback = data;
			data = null;
		}

		return jQuery.ajax({
			type: "GET",
			url: url,
			data: data,
			success: callback,
			dataType: type
		});
	},

	getScript: function( url, callback ) {
		return jQuery.get(url, null, callback, "script");
	},

	getJSON: function( url, data, callback ) {
		return jQuery.get(url, data, callback, "json");
	},

	post: function( url, data, callback, type ) {
		// shift arguments if data argument was omited
		if ( jQuery.isFunction( data ) ) {
			type = type || callback;
			callback = data;
			data = {};
		}

		return jQuery.ajax({
			type: "POST",
			url: url,
			data: data,
			success: callback,
			dataType: type
		});
	},

	ajaxSetup: function( settings ) {
		jQuery.extend( jQuery.ajaxSettings, settings );
	},

	ajaxSettings: {
		url: location.href,
		global: true,
		type: "GET",
		contentType: "application/x-www-form-urlencoded",
		processData: true,
		async: true,
		/*
		timeout: 0,
		data: null,
		username: null,
		password: null,
		traditional: false,
		*/
		// Create the request object; Microsoft failed to properly
		// implement the XMLHttpRequest in IE7 (can't request local files),
		// so we use the ActiveXObject when it is available
		// This function can be overriden by calling jQuery.ajaxSetup
		xhr: window.XMLHttpRequest && (window.location.protocol !== "file:" || !window.ActiveXObject) ?
			function() {
				return new window.XMLHttpRequest();
			} :
			function() {
				try {
					return new window.ActiveXObject("Microsoft.XMLHTTP");
				} catch(e) {}
			},
		accepts: {
			xml: "application/xml, text/xml",
			html: "text/html",
			script: "text/javascript, application/javascript",
			json: "application/json, text/javascript",
			text: "text/plain",
			_default: "*/*"
		}
	},

	// Last-Modified header cache for next request
	lastModified: {},
	etag: {},

	ajax: function( origSettings ) {
		var s = jQuery.extend(true, {}, jQuery.ajaxSettings, origSettings);
		
		var jsonp, status, data,
			callbackContext = origSettings && origSettings.context || s,
			type = s.type.toUpperCase();

		// convert data if not already a string
		if ( s.data && s.processData && typeof s.data !== "string" ) {
			s.data = jQuery.param( s.data, s.traditional );
		}

		// Handle JSONP Parameter Callbacks
		if ( s.dataType === "jsonp" ) {
			if ( type === "GET" ) {
				if ( !jsre.test( s.url ) ) {
					s.url += (rquery.test( s.url ) ? "&" : "?") + (s.jsonp || "callback") + "=?";
				}
			} else if ( !s.data || !jsre.test(s.data) ) {
				s.data = (s.data ? s.data + "&" : "") + (s.jsonp || "callback") + "=?";
			}
			s.dataType = "json";
		}

		// Build temporary JSONP function
		if ( s.dataType === "json" && (s.data && jsre.test(s.data) || jsre.test(s.url)) ) {
			jsonp = s.jsonpCallback || ("jsonp" + jsc++);

			// Replace the =? sequence both in the query string and the data
			if ( s.data ) {
				s.data = (s.data + "").replace(jsre, "=" + jsonp + "$1");
			}

			s.url = s.url.replace(jsre, "=" + jsonp + "$1");

			// We need to make sure
			// that a JSONP style response is executed properly
			s.dataType = "script";

			// Handle JSONP-style loading
			window[ jsonp ] = window[ jsonp ] || function( tmp ) {
				data = tmp;
				success();
				complete();
				// Garbage collect
				window[ jsonp ] = undefined;

				try {
					delete window[ jsonp ];
				} catch(e) {}

				if ( head ) {
					head.removeChild( script );
				}
			};
		}

		if ( s.dataType === "script" && s.cache === null ) {
			s.cache = false;
		}

		if ( s.cache === false && type === "GET" ) {
			var ts = now();

			// try replacing _= if it is there
			var ret = s.url.replace(rts, "$1_=" + ts + "$2");

			// if nothing was replaced, add timestamp to the end
			s.url = ret + ((ret === s.url) ? (rquery.test(s.url) ? "&" : "?") + "_=" + ts : "");
		}

		// If data is available, append data to url for get requests
		if ( s.data && type === "GET" ) {
			s.url += (rquery.test(s.url) ? "&" : "?") + s.data;
		}

		// Watch for a new set of requests
		if ( s.global && ! jQuery.active++ ) {
			jQuery.event.trigger( "ajaxStart" );
		}

		// Matches an absolute URL, and saves the domain
		var parts = rurl.exec( s.url ),
			remote = parts && (parts[1] && parts[1] !== location.protocol || parts[2] !== location.host);

		// If we're requesting a remote document
		// and trying to load JSON or Script with a GET
		if ( s.dataType === "script" && type === "GET" && remote ) {
			var head = document.getElementsByTagName("head")[0] || document.documentElement;
			var script = document.createElement("script");
			script.src = s.url;
			if ( s.scriptCharset ) {
				script.charset = s.scriptCharset;
			}

			// Handle Script loading
			if ( !jsonp ) {
				var done = false;

				// Attach handlers for all browsers
				script.onload = script.onreadystatechange = function() {
					if ( !done && (!this.readyState ||
							this.readyState === "loaded" || this.readyState === "complete") ) {
						done = true;
						success();
						complete();

						// Handle memory leak in IE
						script.onload = script.onreadystatechange = null;
						if ( head && script.parentNode ) {
							head.removeChild( script );
						}
					}
				};
			}

			// Use insertBefore instead of appendChild  to circumvent an IE6 bug.
			// This arises when a base node is used (#2709 and #4378).
			head.insertBefore( script, head.firstChild );

			// We handle everything using the script element injection
			return undefined;
		}

		var requestDone = false;

		// Create the request object
		var xhr = s.xhr();

		if ( !xhr ) {
			return;
		}

		// Open the socket
		// Passing null username, generates a login popup on Opera (#2865)
		if ( s.username ) {
			xhr.open(type, s.url, s.async, s.username, s.password);
		} else {
			xhr.open(type, s.url, s.async);
		}

		// Need an extra try/catch for cross domain requests in Firefox 3
		try {
			// Set the correct header, if data is being sent
			if ( s.data || origSettings && origSettings.contentType ) {
				xhr.setRequestHeader("Content-Type", s.contentType);
			}

			// Set the If-Modified-Since and/or If-None-Match header, if in ifModified mode.
			if ( s.ifModified ) {
				if ( jQuery.lastModified[s.url] ) {
					xhr.setRequestHeader("If-Modified-Since", jQuery.lastModified[s.url]);
				}

				if ( jQuery.etag[s.url] ) {
					xhr.setRequestHeader("If-None-Match", jQuery.etag[s.url]);
				}
			}

			// Set header so the called script knows that it's an XMLHttpRequest
			// Only send the header if it's not a remote XHR
			if ( !remote ) {
				xhr.setRequestHeader("X-Requested-With", "XMLHttpRequest");
			}

			// Set the Accepts header for the server, depending on the dataType
			xhr.setRequestHeader("Accept", s.dataType && s.accepts[ s.dataType ] ?
				s.accepts[ s.dataType ] + ", */*" :
				s.accepts._default );
		} catch(e) {}

		// Allow custom headers/mimetypes and early abort
		if ( s.beforeSend && s.beforeSend.call(callbackContext, xhr, s) === false ) {
			// Handle the global AJAX counter
			if ( s.global && ! --jQuery.active ) {
				jQuery.event.trigger( "ajaxStop" );
			}

			// close opended socket
			xhr.abort();
			return false;
		}

		if ( s.global ) {
			trigger("ajaxSend", [xhr, s]);
		}

		// Wait for a response to come back
		var onreadystatechange = xhr.onreadystatechange = function( isTimeout ) {
			// The request was aborted
			if ( !xhr || xhr.readyState === 0 || isTimeout === "abort" ) {
				// Opera doesn't call onreadystatechange before this point
				// so we simulate the call
				if ( !requestDone ) {
					complete();
				}

				requestDone = true;
				if ( xhr ) {
					xhr.onreadystatechange = jQuery.noop;
				}

			// The transfer is complete and the data is available, or the request timed out
			} else if ( !requestDone && xhr && (xhr.readyState === 4 || isTimeout === "timeout") ) {
				requestDone = true;
				xhr.onreadystatechange = jQuery.noop;

				status = isTimeout === "timeout" ?
					"timeout" :
					!jQuery.httpSuccess( xhr ) ?
						"error" :
						s.ifModified && jQuery.httpNotModified( xhr, s.url ) ?
							"notmodified" :
							"success";

				var errMsg;

				if ( status === "success" ) {
					// Watch for, and catch, XML document parse errors
					try {
						// process the data (runs the xml through httpData regardless of callback)
						data = jQuery.httpData( xhr, s.dataType, s );
					} catch(err) {
						status = "parsererror";
						errMsg = err;
					}
				}

				// Make sure that the request was successful or notmodified
				if ( status === "success" || status === "notmodified" ) {
					// JSONP handles its own success callback
					if ( !jsonp ) {
						success();
					}
				} else {
					jQuery.handleError(s, xhr, status, errMsg);
				}

				// Fire the complete handlers
				complete();

				if ( isTimeout === "timeout" ) {
					xhr.abort();
				}

				// Stop memory leaks
				if ( s.async ) {
					xhr = null;
				}
			}
		};

		// Override the abort handler, if we can (IE doesn't allow it, but that's OK)
		// Opera doesn't fire onreadystatechange at all on abort
		try {
			var oldAbort = xhr.abort;
			xhr.abort = function() {
				if ( xhr ) {
					oldAbort.call( xhr );
				}

				onreadystatechange( "abort" );
			};
		} catch(e) { }

		// Timeout checker
		if ( s.async && s.timeout > 0 ) {
			setTimeout(function() {
				// Check to see if the request is still happening
				if ( xhr && !requestDone ) {
					onreadystatechange( "timeout" );
				}
			}, s.timeout);
		}

		// Send the data
		try {
			xhr.send( type === "POST" || type === "PUT" || type === "DELETE" ? s.data : null );
		} catch(e) {
			jQuery.handleError(s, xhr, null, e);
			// Fire the complete handlers
			complete();
		}

		// firefox 1.5 doesn't fire statechange for sync requests
		if ( !s.async ) {
			onreadystatechange();
		}

		function success() {
			// If a local callback was specified, fire it and pass it the data
			if ( s.success ) {
				s.success.call( callbackContext, data, status, xhr );
			}

			// Fire the global callback
			if ( s.global ) {
				trigger( "ajaxSuccess", [xhr, s] );
			}
		}

		function complete() {
			// Process result
			if ( s.complete ) {
				s.complete.call( callbackContext, xhr, status);
			}

			// The request was completed
			if ( s.global ) {
				trigger( "ajaxComplete", [xhr, s] );
			}

			// Handle the global AJAX counter
			if ( s.global && ! --jQuery.active ) {
				jQuery.event.trigger( "ajaxStop" );
			}
		}
		
		function trigger(type, args) {
			(s.context ? jQuery(s.context) : jQuery.event).trigger(type, args);
		}

		// return XMLHttpRequest to allow aborting the request etc.
		return xhr;
	},

	handleError: function( s, xhr, status, e ) {
		// If a local callback was specified, fire it
		if ( s.error ) {
			s.error.call( s.context || s, xhr, status, e );
		}

		// Fire the global callback
		if ( s.global ) {
			(s.context ? jQuery(s.context) : jQuery.event).trigger( "ajaxError", [xhr, s, e] );
		}
	},

	// Counter for holding the number of active queries
	active: 0,

	// Determines if an XMLHttpRequest was successful or not
	httpSuccess: function( xhr ) {
		try {
			// IE error sometimes returns 1223 when it should be 204 so treat it as success, see #1450
			return !xhr.status && location.protocol === "file:" ||
				// Opera returns 0 when status is 304
				( xhr.status >= 200 && xhr.status < 300 ) ||
				xhr.status === 304 || xhr.status === 1223 || xhr.status === 0;
		} catch(e) {}

		return false;
	},

	// Determines if an XMLHttpRequest returns NotModified
	httpNotModified: function( xhr, url ) {
		var lastModified = xhr.getResponseHeader("Last-Modified"),
			etag = xhr.getResponseHeader("Etag");

		if ( lastModified ) {
			jQuery.lastModified[url] = lastModified;
		}

		if ( etag ) {
			jQuery.etag[url] = etag;
		}

		// Opera returns 0 when status is 304
		return xhr.status === 304 || xhr.status === 0;
	},

	httpData: function( xhr, type, s ) {
		var ct = xhr.getResponseHeader("content-type") || "",
			xml = type === "xml" || !type && ct.indexOf("xml") >= 0,
			data = xml ? xhr.responseXML : xhr.responseText;

		if ( xml && data.documentElement.nodeName === "parsererror" ) {
			jQuery.error( "parsererror" );
		}

		// Allow a pre-filtering function to sanitize the response
		// s is checked to keep backwards compatibility
		if ( s && s.dataFilter ) {
			data = s.dataFilter( data, type );
		}

		// The filter can actually parse the response
		if ( typeof data === "string" ) {
			// Get the JavaScript object, if JSON is used.
			if ( type === "json" || !type && ct.indexOf("json") >= 0 ) {
				data = jQuery.parseJSON( data );

			// If the type is "script", eval it in global context
			} else if ( type === "script" || !type && ct.indexOf("javascript") >= 0 ) {
				jQuery.globalEval( data );
			}
		}

		return data;
	},

	// Serialize an array of form elements or a set of
	// key/values into a query string
	param: function( a, traditional ) {
		var s = [];
		
		// Set traditional to true for jQuery <= 1.3.2 behavior.
		if ( traditional === undefined ) {
			traditional = jQuery.ajaxSettings.traditional;
		}
		
		// If an array was passed in, assume that it is an array of form elements.
		if ( jQuery.isArray(a) || a.jquery ) {
			// Serialize the form elements
			jQuery.each( a, function() {
				add( this.name, this.value );
			});
			
		} else {
			// If traditional, encode the "old" way (the way 1.3.2 or older
			// did it), otherwise encode params recursively.
			for ( var prefix in a ) {
				buildParams( prefix, a[prefix] );
			}
		}

		// Return the resulting serialization
		return s.join("&").replace(r20, "+");

		function buildParams( prefix, obj ) {
			if ( jQuery.isArray(obj) ) {
				// Serialize array item.
				jQuery.each( obj, function( i, v ) {
					if ( traditional || /\[\]$/.test( prefix ) ) {
						// Treat each array item as a scalar.
						add( prefix, v );
					} else {
						// If array item is non-scalar (array or object), encode its
						// numeric index to resolve deserialization ambiguity issues.
						// Note that rack (as of 1.0.0) can't currently deserialize
						// nested arrays properly, and attempting to do so may cause
						// a server error. Possible fixes are to modify rack's
						// deserialization algorithm or to provide an option or flag
						// to force array serialization to be shallow.
						buildParams( prefix + "[" + ( typeof v === "object" || jQuery.isArray(v) ? i : "" ) + "]", v );
					}
				});
					
			} else if ( !traditional && obj != null && typeof obj === "object" ) {
				// Serialize object item.
				jQuery.each( obj, function( k, v ) {
					buildParams( prefix + "[" + k + "]", v );
				});
					
			} else {
				// Serialize scalar item.
				add( prefix, obj );
			}
		}

		function add( key, value ) {
			// If value is a function, invoke it and return its value
			value = jQuery.isFunction(value) ? value() : value;
			s[ s.length ] = encodeURIComponent(key) + "=" + encodeURIComponent(value);
		}
	}
});
var elemdisplay = {},
	rfxtypes = /toggle|show|hide/,
	rfxnum = /^([+-]=)?([\d+-.]+)(.*)$/,
	timerId,
	fxAttrs = [
		// height animations
		[ "height", "marginTop", "marginBottom", "paddingTop", "paddingBottom" ],
		// width animations
		[ "width", "marginLeft", "marginRight", "paddingLeft", "paddingRight" ],
		// opacity animations
		[ "opacity" ]
	];

jQuery.fn.extend({
	show: function( speed, callback ) {
		if ( speed || speed === 0) {
			return this.animate( genFx("show", 3), speed, callback);

		} else {
			for ( var i = 0, l = this.length; i < l; i++ ) {
				var old = jQuery.data(this[i], "olddisplay");

				this[i].style.display = old || "";

				if ( jQuery.css(this[i], "display") === "none" ) {
					var nodeName = this[i].nodeName, display;

					if ( elemdisplay[ nodeName ] ) {
						display = elemdisplay[ nodeName ];

					} else {
						var elem = jQuery("<" + nodeName + " />").appendTo("body");

						display = elem.css("display");

						if ( display === "none" ) {
							display = "block";
						}

						elem.remove();

						elemdisplay[ nodeName ] = display;
					}

					jQuery.data(this[i], "olddisplay", display);
				}
			}

			// Set the display of the elements in a second loop
			// to avoid the constant reflow
			for ( var j = 0, k = this.length; j < k; j++ ) {
				this[j].style.display = jQuery.data(this[j], "olddisplay") || "";
			}

			return this;
		}
	},

	hide: function( speed, callback ) {
		if ( speed || speed === 0 ) {
			return this.animate( genFx("hide", 3), speed, callback);

		} else {
			for ( var i = 0, l = this.length; i < l; i++ ) {
				var old = jQuery.data(this[i], "olddisplay");
				if ( !old && old !== "none" ) {
					jQuery.data(this[i], "olddisplay", jQuery.css(this[i], "display"));
				}
			}

			// Set the display of the elements in a second loop
			// to avoid the constant reflow
			for ( var j = 0, k = this.length; j < k; j++ ) {
				this[j].style.display = "none";
			}

			return this;
		}
	},

	// Save the old toggle function
	_toggle: jQuery.fn.toggle,

	toggle: function( fn, fn2 ) {
		var bool = typeof fn === "boolean";

		if ( jQuery.isFunction(fn) && jQuery.isFunction(fn2) ) {
			this._toggle.apply( this, arguments );

		} else if ( fn == null || bool ) {
			this.each(function() {
				var state = bool ? fn : jQuery(this).is(":hidden");
				jQuery(this)[ state ? "show" : "hide" ]();
			});

		} else {
			this.animate(genFx("toggle", 3), fn, fn2);
		}

		return this;
	},

	fadeTo: function( speed, to, callback ) {
		return this.filter(":hidden").css("opacity", 0).show().end()
					.animate({opacity: to}, speed, callback);
	},

	animate: function( prop, speed, easing, callback ) {
		var optall = jQuery.speed(speed, easing, callback);

		if ( jQuery.isEmptyObject( prop ) ) {
			return this.each( optall.complete );
		}

		return this[ optall.queue === false ? "each" : "queue" ](function() {
			var opt = jQuery.extend({}, optall), p,
				hidden = this.nodeType === 1 && jQuery(this).is(":hidden"),
				self = this;

			for ( p in prop ) {
				var name = p.replace(rdashAlpha, fcamelCase);

				if ( p !== name ) {
					prop[ name ] = prop[ p ];
					delete prop[ p ];
					p = name;
				}

				if ( prop[p] === "hide" && hidden || prop[p] === "show" && !hidden ) {
					return opt.complete.call(this);
				}

				if ( ( p === "height" || p === "width" ) && this.style ) {
					// Store display property
					opt.display = jQuery.css(this, "display");

					// Make sure that nothing sneaks out
					opt.overflow = this.style.overflow;
				}

				if ( jQuery.isArray( prop[p] ) ) {
					// Create (if needed) and add to specialEasing
					(opt.specialEasing = opt.specialEasing || {})[p] = prop[p][1];
					prop[p] = prop[p][0];
				}
			}

			if ( opt.overflow != null ) {
				this.style.overflow = "hidden";
			}

			opt.curAnim = jQuery.extend({}, prop);

			jQuery.each( prop, function( name, val ) {
				var e = new jQuery.fx( self, opt, name );

				if ( rfxtypes.test(val) ) {
					e[ val === "toggle" ? hidden ? "show" : "hide" : val ]( prop );

				} else {
					var parts = rfxnum.exec(val),
						start = e.cur(true) || 0;

					if ( parts ) {
						var end = parseFloat( parts[2] ),
							unit = parts[3] || "px";

						// We need to compute starting value
						if ( unit !== "px" ) {
							self.style[ name ] = (end || 1) + unit;
							start = ((end || 1) / e.cur(true)) * start;
							self.style[ name ] = start + unit;
						}

						// If a +=/-= token was provided, we're doing a relative animation
						if ( parts[1] ) {
							end = ((parts[1] === "-=" ? -1 : 1) * end) + start;
						}

						e.custom( start, end, unit );

					} else {
						e.custom( start, val, "" );
					}
				}
			});

			// For JS strict compliance
			return true;
		});
	},

	stop: function( clearQueue, gotoEnd ) {
		var timers = jQuery.timers;

		if ( clearQueue ) {
			this.queue([]);
		}

		this.each(function() {
			// go in reverse order so anything added to the queue during the loop is ignored
			for ( var i = timers.length - 1; i >= 0; i-- ) {
				if ( timers[i].elem === this ) {
					if (gotoEnd) {
						// force the next step to be the last
						timers[i](true);
					}

					timers.splice(i, 1);
				}
			}
		});

		// start the next in the queue if the last step wasn't forced
		if ( !gotoEnd ) {
			this.dequeue();
		}

		return this;
	}

});

// Generate shortcuts for custom animations
jQuery.each({
	slideDown: genFx("show", 1),
	slideUp: genFx("hide", 1),
	slideToggle: genFx("toggle", 1),
	fadeIn: { opacity: "show" },
	fadeOut: { opacity: "hide" }
}, function( name, props ) {
	jQuery.fn[ name ] = function( speed, callback ) {
		return this.animate( props, speed, callback );
	};
});

jQuery.extend({
	speed: function( speed, easing, fn ) {
		var opt = speed && typeof speed === "object" ? speed : {
			complete: fn || !fn && easing ||
				jQuery.isFunction( speed ) && speed,
			duration: speed,
			easing: fn && easing || easing && !jQuery.isFunction(easing) && easing
		};

		opt.duration = jQuery.fx.off ? 0 : typeof opt.duration === "number" ? opt.duration :
			jQuery.fx.speeds[opt.duration] || jQuery.fx.speeds._default;

		// Queueing
		opt.old = opt.complete;
		opt.complete = function() {
			if ( opt.queue !== false ) {
				jQuery(this).dequeue();
			}
			if ( jQuery.isFunction( opt.old ) ) {
				opt.old.call( this );
			}
		};

		return opt;
	},

	easing: {
		linear: function( p, n, firstNum, diff ) {
			return firstNum + diff * p;
		},
		swing: function( p, n, firstNum, diff ) {
			return ((-Math.cos(p*Math.PI)/2) + 0.5) * diff + firstNum;
		}
	},

	timers: [],

	fx: function( elem, options, prop ) {
		this.options = options;
		this.elem = elem;
		this.prop = prop;

		if ( !options.orig ) {
			options.orig = {};
		}
	}

});

jQuery.fx.prototype = {
	// Simple function for setting a style value
	update: function() {
		if ( this.options.step ) {
			this.options.step.call( this.elem, this.now, this );
		}

		(jQuery.fx.step[this.prop] || jQuery.fx.step._default)( this );

		// Set display property to block for height/width animations
		if ( ( this.prop === "height" || this.prop === "width" ) && this.elem.style ) {
			this.elem.style.display = "block";
		}
	},

	// Get the current size
	cur: function( force ) {
		if ( this.elem[this.prop] != null && (!this.elem.style || this.elem.style[this.prop] == null) ) {
			return this.elem[ this.prop ];
		}

		var r = parseFloat(jQuery.css(this.elem, this.prop, force));
		return r && r > -10000 ? r : parseFloat(jQuery.curCSS(this.elem, this.prop)) || 0;
	},

	// Start an animation from one number to another
	custom: function( from, to, unit ) {
		this.startTime = now();
		this.start = from;
		this.end = to;
		this.unit = unit || this.unit || "px";
		this.now = this.start;
		this.pos = this.state = 0;

		var self = this;
		function t( gotoEnd ) {
			return self.step(gotoEnd);
		}

		t.elem = this.elem;

		if ( t() && jQuery.timers.push(t) && !timerId ) {
			timerId = setInterval(jQuery.fx.tick, 13);
		}
	},

	// Simple 'show' function
	show: function() {
		// Remember where we started, so that we can go back to it later
		this.options.orig[this.prop] = jQuery.style( this.elem, this.prop );
		this.options.show = true;

		// Begin the animation
		// Make sure that we start at a small width/height to avoid any
		// flash of content
		this.custom(this.prop === "width" || this.prop === "height" ? 1 : 0, this.cur());

		// Start by showing the element
		jQuery( this.elem ).show();
	},

	// Simple 'hide' function
	hide: function() {
		// Remember where we started, so that we can go back to it later
		this.options.orig[this.prop] = jQuery.style( this.elem, this.prop );
		this.options.hide = true;

		// Begin the animation
		this.custom(this.cur(), 0);
	},

	// Each step of an animation
	step: function( gotoEnd ) {
		var t = now(), done = true;

		if ( gotoEnd || t >= this.options.duration + this.startTime ) {
			this.now = this.end;
			this.pos = this.state = 1;
			this.update();

			this.options.curAnim[ this.prop ] = true;

			for ( var i in this.options.curAnim ) {
				if ( this.options.curAnim[i] !== true ) {
					done = false;
				}
			}

			if ( done ) {
				if ( this.options.display != null ) {
					// Reset the overflow
					this.elem.style.overflow = this.options.overflow;

					// Reset the display
					var old = jQuery.data(this.elem, "olddisplay");
					this.elem.style.display = old ? old : this.options.display;

					if ( jQuery.css(this.elem, "display") === "none" ) {
						this.elem.style.display = "block";
					}
				}

				// Hide the element if the "hide" operation was done
				if ( this.options.hide ) {
					jQuery(this.elem).hide();
				}

				// Reset the properties, if the item has been hidden or shown
				if ( this.options.hide || this.options.show ) {
					for ( var p in this.options.curAnim ) {
						jQuery.style(this.elem, p, this.options.orig[p]);
					}
				}

				// Execute the complete function
				this.options.complete.call( this.elem );
			}

			return false;

		} else {
			var n = t - this.startTime;
			this.state = n / this.options.duration;

			// Perform the easing function, defaults to swing
			var specialEasing = this.options.specialEasing && this.options.specialEasing[this.prop];
			var defaultEasing = this.options.easing || (jQuery.easing.swing ? "swing" : "linear");
			this.pos = jQuery.easing[specialEasing || defaultEasing](this.state, n, 0, 1, this.options.duration);
			this.now = this.start + ((this.end - this.start) * this.pos);

			// Perform the next step of the animation
			this.update();
		}

		return true;
	}
};

jQuery.extend( jQuery.fx, {
	tick: function() {
		var timers = jQuery.timers;

		for ( var i = 0; i < timers.length; i++ ) {
			if ( !timers[i]() ) {
				timers.splice(i--, 1);
			}
		}

		if ( !timers.length ) {
			jQuery.fx.stop();
		}
	},
		
	stop: function() {
		clearInterval( timerId );
		timerId = null;
	},
	
	speeds: {
		slow: 600,
 		fast: 200,
 		// Default speed
 		_default: 400
	},

	step: {
		opacity: function( fx ) {
			jQuery.style(fx.elem, "opacity", fx.now);
		},

		_default: function( fx ) {
			if ( fx.elem.style && fx.elem.style[ fx.prop ] != null ) {
				fx.elem.style[ fx.prop ] = (fx.prop === "width" || fx.prop === "height" ? Math.max(0, fx.now) : fx.now) + fx.unit;
			} else {
				fx.elem[ fx.prop ] = fx.now;
			}
		}
	}
});

if ( jQuery.expr && jQuery.expr.filters ) {
	jQuery.expr.filters.animated = function( elem ) {
		return jQuery.grep(jQuery.timers, function( fn ) {
			return elem === fn.elem;
		}).length;
	};
}

function genFx( type, num ) {
	var obj = {};

	jQuery.each( fxAttrs.concat.apply([], fxAttrs.slice(0,num)), function() {
		obj[ this ] = type;
	});

	return obj;
}
if ( "getBoundingClientRect" in document.documentElement ) {
	jQuery.fn.offset = function( options ) {
		var elem = this[0];

		if ( options ) { 
			return this.each(function( i ) {
				jQuery.offset.setOffset( this, options, i );
			});
		}

		if ( !elem || !elem.ownerDocument ) {
			return null;
		}

		if ( elem === elem.ownerDocument.body ) {
			return jQuery.offset.bodyOffset( elem );
		}

		var box = elem.getBoundingClientRect(), doc = elem.ownerDocument, body = doc.body, docElem = doc.documentElement,
			clientTop = docElem.clientTop || body.clientTop || 0, clientLeft = docElem.clientLeft || body.clientLeft || 0,
			top  = box.top  + (self.pageYOffset || jQuery.support.boxModel && docElem.scrollTop  || body.scrollTop ) - clientTop,
			left = box.left + (self.pageXOffset || jQuery.support.boxModel && docElem.scrollLeft || body.scrollLeft) - clientLeft;

		return { top: top, left: left };
	};

} else {
	jQuery.fn.offset = function( options ) {
		var elem = this[0];

		if ( options ) { 
			return this.each(function( i ) {
				jQuery.offset.setOffset( this, options, i );
			});
		}

		if ( !elem || !elem.ownerDocument ) {
			return null;
		}

		if ( elem === elem.ownerDocument.body ) {
			return jQuery.offset.bodyOffset( elem );
		}

		jQuery.offset.initialize();

		var offsetParent = elem.offsetParent, prevOffsetParent = elem,
			doc = elem.ownerDocument, computedStyle, docElem = doc.documentElement,
			body = doc.body, defaultView = doc.defaultView,
			prevComputedStyle = defaultView ? defaultView.getComputedStyle( elem, null ) : elem.currentStyle,
			top = elem.offsetTop, left = elem.offsetLeft;

		while ( (elem = elem.parentNode) && elem !== body && elem !== docElem ) {
			if ( jQuery.offset.supportsFixedPosition && prevComputedStyle.position === "fixed" ) {
				break;
			}

			computedStyle = defaultView ? defaultView.getComputedStyle(elem, null) : elem.currentStyle;
			top  -= elem.scrollTop;
			left -= elem.scrollLeft;

			if ( elem === offsetParent ) {
				top  += elem.offsetTop;
				left += elem.offsetLeft;

				if ( jQuery.offset.doesNotAddBorder && !(jQuery.offset.doesAddBorderForTableAndCells && /^t(able|d|h)$/i.test(elem.nodeName)) ) {
					top  += parseFloat( computedStyle.borderTopWidth  ) || 0;
					left += parseFloat( computedStyle.borderLeftWidth ) || 0;
				}

				prevOffsetParent = offsetParent, offsetParent = elem.offsetParent;
			}

			if ( jQuery.offset.subtractsBorderForOverflowNotVisible && computedStyle.overflow !== "visible" ) {
				top  += parseFloat( computedStyle.borderTopWidth  ) || 0;
				left += parseFloat( computedStyle.borderLeftWidth ) || 0;
			}

			prevComputedStyle = computedStyle;
		}

		if ( prevComputedStyle.position === "relative" || prevComputedStyle.position === "static" ) {
			top  += body.offsetTop;
			left += body.offsetLeft;
		}

		if ( jQuery.offset.supportsFixedPosition && prevComputedStyle.position === "fixed" ) {
			top  += Math.max( docElem.scrollTop, body.scrollTop );
			left += Math.max( docElem.scrollLeft, body.scrollLeft );
		}

		return { top: top, left: left };
	};
}

jQuery.offset = {
	initialize: function() {
		var body = document.body, container = document.createElement("div"), innerDiv, checkDiv, table, td, bodyMarginTop = parseFloat( jQuery.curCSS(body, "marginTop", true) ) || 0,
			html = "<div style='position:absolute;top:0;left:0;margin:0;border:5px solid #000;padding:0;width:1px;height:1px;'><div></div></div><table style='position:absolute;top:0;left:0;margin:0;border:5px solid #000;padding:0;width:1px;height:1px;' cellpadding='0' cellspacing='0'><tr><td></td></tr></table>";

		jQuery.extend( container.style, { position: "absolute", top: 0, left: 0, margin: 0, border: 0, width: "1px", height: "1px", visibility: "hidden" } );

		container.innerHTML = html;
		body.insertBefore( container, body.firstChild );
		innerDiv = container.firstChild;
		checkDiv = innerDiv.firstChild;
		td = innerDiv.nextSibling.firstChild.firstChild;

		this.doesNotAddBorder = (checkDiv.offsetTop !== 5);
		this.doesAddBorderForTableAndCells = (td.offsetTop === 5);

		checkDiv.style.position = "fixed", checkDiv.style.top = "20px";
		// safari subtracts parent border width here which is 5px
		this.supportsFixedPosition = (checkDiv.offsetTop === 20 || checkDiv.offsetTop === 15);
		checkDiv.style.position = checkDiv.style.top = "";

		innerDiv.style.overflow = "hidden", innerDiv.style.position = "relative";
		this.subtractsBorderForOverflowNotVisible = (checkDiv.offsetTop === -5);

		this.doesNotIncludeMarginInBodyOffset = (body.offsetTop !== bodyMarginTop);

		body.removeChild( container );
		body = container = innerDiv = checkDiv = table = td = null;
		jQuery.offset.initialize = jQuery.noop;
	},

	bodyOffset: function( body ) {
		var top = body.offsetTop, left = body.offsetLeft;

		jQuery.offset.initialize();

		if ( jQuery.offset.doesNotIncludeMarginInBodyOffset ) {
			top  += parseFloat( jQuery.curCSS(body, "marginTop",  true) ) || 0;
			left += parseFloat( jQuery.curCSS(body, "marginLeft", true) ) || 0;
		}

		return { top: top, left: left };
	},
	
	setOffset: function( elem, options, i ) {
		// set position first, in-case top/left are set even on static elem
		if ( /static/.test( jQuery.curCSS( elem, "position" ) ) ) {
			elem.style.position = "relative";
		}
		var curElem   = jQuery( elem ),
			curOffset = curElem.offset(),
			curTop    = parseInt( jQuery.curCSS( elem, "top",  true ), 10 ) || 0,
			curLeft   = parseInt( jQuery.curCSS( elem, "left", true ), 10 ) || 0;

		if ( jQuery.isFunction( options ) ) {
			options = options.call( elem, i, curOffset );
		}

		var props = {
			top:  (options.top  - curOffset.top)  + curTop,
			left: (options.left - curOffset.left) + curLeft
		};
		
		if ( "using" in options ) {
			options.using.call( elem, props );
		} else {
			curElem.css( props );
		}
	}
};


jQuery.fn.extend({
	position: function() {
		if ( !this[0] ) {
			return null;
		}

		var elem = this[0],

		// Get *real* offsetParent
		offsetParent = this.offsetParent(),

		// Get correct offsets
		offset       = this.offset(),
		parentOffset = /^body|html$/i.test(offsetParent[0].nodeName) ? { top: 0, left: 0 } : offsetParent.offset();

		// Subtract element margins
		// note: when an element has margin: auto the offsetLeft and marginLeft
		// are the same in Safari causing offset.left to incorrectly be 0
		offset.top  -= parseFloat( jQuery.curCSS(elem, "marginTop",  true) ) || 0;
		offset.left -= parseFloat( jQuery.curCSS(elem, "marginLeft", true) ) || 0;

		// Add offsetParent borders
		parentOffset.top  += parseFloat( jQuery.curCSS(offsetParent[0], "borderTopWidth",  true) ) || 0;
		parentOffset.left += parseFloat( jQuery.curCSS(offsetParent[0], "borderLeftWidth", true) ) || 0;

		// Subtract the two offsets
		return {
			top:  offset.top  - parentOffset.top,
			left: offset.left - parentOffset.left
		};
	},

	offsetParent: function() {
		return this.map(function() {
			var offsetParent = this.offsetParent || document.body;
			while ( offsetParent && (!/^body|html$/i.test(offsetParent.nodeName) && jQuery.css(offsetParent, "position") === "static") ) {
				offsetParent = offsetParent.offsetParent;
			}
			return offsetParent;
		});
	}
});


// Create scrollLeft and scrollTop methods
jQuery.each( ["Left", "Top"], function( i, name ) {
	var method = "scroll" + name;

	jQuery.fn[ method ] = function(val) {
		var elem = this[0], win;
		
		if ( !elem ) {
			return null;
		}

		if ( val !== undefined ) {
			// Set the scroll offset
			return this.each(function() {
				win = getWindow( this );

				if ( win ) {
					win.scrollTo(
						!i ? val : jQuery(win).scrollLeft(),
						 i ? val : jQuery(win).scrollTop()
					);

				} else {
					this[ method ] = val;
				}
			});
		} else {
			win = getWindow( elem );

			// Return the scroll offset
			return win ? ("pageXOffset" in win) ? win[ i ? "pageYOffset" : "pageXOffset" ] :
				jQuery.support.boxModel && win.document.documentElement[ method ] ||
					win.document.body[ method ] :
				elem[ method ];
		}
	};
});

function getWindow( elem ) {
	return ("scrollTo" in elem && elem.document) ?
		elem :
		elem.nodeType === 9 ?
			elem.defaultView || elem.parentWindow :
			false;
}
// Create innerHeight, innerWidth, outerHeight and outerWidth methods
jQuery.each([ "Height", "Width" ], function( i, name ) {

	var type = name.toLowerCase();

	// innerHeight and innerWidth
	jQuery.fn["inner" + name] = function() {
		return this[0] ?
			jQuery.css( this[0], type, false, "padding" ) :
			null;
	};

	// outerHeight and outerWidth
	jQuery.fn["outer" + name] = function( margin ) {
		return this[0] ?
			jQuery.css( this[0], type, false, margin ? "margin" : "border" ) :
			null;
	};

	jQuery.fn[ type ] = function( size ) {
		// Get window width or height
		var elem = this[0];
		if ( !elem ) {
			return size == null ? null : this;
		}
		
		if ( jQuery.isFunction( size ) ) {
			return this.each(function( i ) {
				var self = jQuery( this );
				self[ type ]( size.call( this, i, self[ type ]() ) );
			});
		}

		return ("scrollTo" in elem && elem.document) ? // does it walk and quack like a window?
			// Everyone else use document.documentElement or document.body depending on Quirks vs Standards mode
			elem.document.compatMode === "CSS1Compat" && elem.document.documentElement[ "client" + name ] ||
			elem.document.body[ "client" + name ] :

			// Get document width or height
			(elem.nodeType === 9) ? // is it a document
				// Either scroll[Width/Height] or offset[Width/Height], whichever is greater
				Math.max(
					elem.documentElement["client" + name],
					elem.body["scroll" + name], elem.documentElement["scroll" + name],
					elem.body["offset" + name], elem.documentElement["offset" + name]
				) :

				// Get or set width or height on the element
				size === undefined ?
					// Get width or height on the element
					jQuery.css( elem, type ) :

					// Set the width or height on the element (default to pixels if value is unitless)
					this.css( type, typeof size === "string" ? size : size + "px" );
	};

});
// Expose jQuery to the global object
window.jQuery = window.$ = jQuery;

})(window);




OEBPS/answer04.html

		Answer


		
					
				Ramses V of Egypt, 1157 BC
									


			


					
				Rhazes in De Variolis et Morbillis Commentarius, 910 AD
									


			


					
				Hittite, Aztec, Inca, Roman, Athenian and many others.


			


					
				Lady Mary Whortley Montague in 1717 AD
									


			


					
				Blindness


			


					
				Benjamin Jesty in 1774 AD
									


			


					
				A chain of vaccinia infection was maintained in orphan children carried on the boats for this purpose. As each child developed vaccinia pustules, the infection was deliberately passed on to another child by arm-to-arm contact.


			


		


	

