Diseases of Humans and Horses (Zoonoses)

Contents

Abstract

Introduction

Humans and Exposure to Microbiology

Likeliest Potential Pathogens of Interest in the Horse

· Vector-borne Diseases

· Food-borne Diseases 

· Water-borne Diseases 

Framework of the Paper

Diseases of Greatest Zoonotic Potential from the Horse to Humans

A. Bacteria 
1.  E. coli 0157:H7 
2.  Salmonella spp.
B. Protozoa 
1.  Cryptosporidium parvum 
2.  Giardia duodenalis
C. Spirochete 
1.  Leptospirosis interrogans
Conclusion

Acknowledgements

Appendices

	No.
	Subject
	Page

	A
	Letter from Choby DebRoy, MD at E. coli Reference Center Pa
	

	B
	Letter from Mary Hufty, MD at Palo Alto Medical Clinic
	

	C
	Letter from Scott Heatley, MD, PhD CSU Sacramento Ca
	

	D
	Letter from Mylon Filkens, DVM, MS Bakersfield Ca
	

	E
	Letter from Larry Wohlford, DVM  Woodside Ca
	


Tables

	No.
	Subject
	Page

	1
	Primary Conditions Affecting Horses
	

	2
	Primary Causes of Horse Deaths March 2007
	

	3
	Primary Causes for Emergency Room Visits
	

	4
	Primary Causes for Human Mortality
	

	5
	OIE Equine Specific Diseases and Multiple Speices Diseases
	

	6
	AAEP Vaccination Recommendations
	

	7
	Contagious Critters
	

	8
	2007 CDC FoodNet Surveillance Data
	

	9
	Waterborne Pathogens of Concern from Livestock
	

	10
	Campylobacter jejuni bacteria information
	

	11
	Yersinia enterocolitica bacteria information
	

	12
	Listeria monocytogenes bacteria information
	


Bibliography

Diseases of Humans and Horses (Zoonoses)

By Faye Brophy DVM, Carole Bridgeman RN, 
Adda Quinn EnviroHorse, Lyndall Erb, PhD.
Rev Aug. 21, 2008

Abstract

No major human disease outbreak has been accurately attributed to contact human beings have had with horses.   It is rare to find references in peer-reviewed literature on horses infecting people.  Infectious equine diseases are usually solely of veterinary importance.  The majority of zoonoses involve other domestic species or wildlife.  Most of the diseases that can be passed from horses to humans are rare and don’t occur much in the US.   The diseases of greatest concern to humans listed by CDC/FoodNet differ substantially from those of concern to horses listed by the OEI/USDA.  Vector-borne diseases are of concern to humans, but are especially of concern to horses that remain outdoors 24/7.  Food- and water-borne diseases are of particular concern to humans, but only of veterinary concern to horses.  Five pathogens associated with food- and water-borne illness are discussed in detail:  bacteria E. coli 0157:H7, Salmonella species (spp).; protozoa Cryptosporidium parvum and Giardia duodenalis; and a spirochete Leptospirosis interrogans.  The horse in not significantly implicated in transmitting these diseases to humans.  Based on information in the literature, reference texts, the internet, and interviews with veterinarians and medical doctors, exposure of people to water and crops poses little significant health risk to humans from horse feces on trails.

Introduction

The authors become concerned about information being provided to the public about the extent to which horses pose threats to human health by exposure to manure deposited on public trails.  We decided to investigate the potential risk horses may pose to human health.  Medical doctors, veterinarians, publications from agricultural universities, textbooks and the internet were researched.  This paper will show that the risk of horse fecal pathogens infecting humans (zoonosis) is extremely small.

The US Department of Agriculture (USDA) defines livestock as any animal raised for food or fiber. The National Agricultural Statistics Service (NASS), USDA Agricultural Statistics Board, gives United States (US) populations of the following livestock as:

Cattle

          105.7 million (NASS July 2006)

Hogs and pigs 
 61.1 million (NASS Mar. 2007)

Sheep

  
   6.1 million (NASS Jan. 2008)

Poultry                   
   8.5 billion  (NASS Feb. 2008)

The 9.2 million horses (USDA 2005, AHC 2005) in the US are a relatively minor livestock group compared to agro-business livestock production levels and stocking densities found on many high production farms.  While some horses are still actively engaged as working ranch/farm livestock, many horses in the US are now considered to be “recreational animals”.  According to the American Horse Council and the USDA (2005), of 9.2 million horses, 3.9 million are actively involved in recreational activities. The rest are used in racing, showing, etc., and will not be found on trails.  

Horses are classified as recreational animals are not usually kept under the same circumstances as high intensity farming and feedlot animals.  Because horses are kept in smaller numbers and in less intensive confinement, they are less likely to be subjected to the physical and psychological factors of proximity to other animals such as fecal contamination of food/water, fighting, stress, diseases, etc., found in feedlots.  The lack of stressors associated with food production animals, more individualized care, vaccinations, access to clean water and food, and veterinary attention mean that horses are generally found in good health in the US.  

According to the USDA Equine Report (2005) the major conditions of the horse requiring veterinary care are listed in Table 1 and horse mortality (including euthanasia) are listed in Table 2.  Similar data for humans are shown in 2003 emergency room statistics listed in Table 3 and mortality data from the CDC (2004) in Table 4.  With the possible exception of “accidents”, the horse is not instrumental in the chain of events that might precipitate significant human illness (morbidity) or mortality in humans.  Horses are not generally associated with transmitting diseases to man (Kester 1977, Magdesian 2008, Timoney 2002, DebRoy 2007, Mike Westendorf 2008). No major human disease outbreak has ever been accurately attributed to the intimate contact human beings have had with horses for thousands of years (Duell 1989). 

It was difficult to find any references in peer-reviewed literature to horses infecting people.  The majority of zoonoses involve other domestic species or wildlife.  Infectious equine diseases are usually solely of veterinary importance (Walcott and Timoney 2002).  That is, while equines may develop diseases, usually only the veterinary staff and care givers to the horses are the people with greatest potential to develop the disease itself.  While episodic outbreaks of various pathogens are reported in horses, infection of humans by these disease outbreaks has not significantly occurred according to veterinarians Vic Spain and Karen Blount (2008).  Zoonoses transmitted by horses are rare.  Adult horses kept in a clean environment pose minimal risk for transmitting disease.  Most of the 200 or so diseases that can be passed to humans are fairly rare and don’t occur much in the US according to Leon Russell, DVM from Texas A&M (2008).

Humans and Exposure to Microbiology

According to researcher Bill Bryson (2003), microbes are always around us in inconceivable numbers.   With average good health and hygiene, about 1 trillion microbes live off the 10 billion or so flakes of skin humans shed daily.  There are trillions more microbes tucked away in our gut and nasal passages, hair and lashes, eyes, and teeth.  Our digestive system is host to more than a hundred trillion microbes of over 400 types.  Every human body consists of about 10 quadrillion native somatic cells, supporting 100 quadrillion bacterial cells.  These cells process our wastes and make them usable again.  They purify our water and keep soils productive.  They synthesize vitamins in our intestines, convert food to useful sugars, and fight alien microbes we ingest (Bryson 2003).  In the total biomass of the planet, microbes account for at least 80% (Woese 1996).  

A handful of forest soil may contain ~10 billion bacteria, most of them unknown to science: 1 million yeasts, 200,000 fungi known as molds, 10,000 protozoa, assorted rotifers, flatworms, roundworms and microscopic creatures known collectively as cryptozoa (National Geographic 1993).  Bergey’s Manual of Systematic Bacteriology lists about four thousand types of bacteria.  However, in the 1980s Norwegian scientists Goksoyr and Torsvik collected one gram of random soil from a beech forest near their lab in Bergen and analyzed its bacterial content.  It contained between 4-5,000 separate bacterial species, more than in the whole of Bergey’s Manual.  They then sampled 1 gram from a coastal location nearby and found it contained 4-5000 other species.  As Wilson (2003) observes:  If over 9,000 microbial types exist in two pinches of soil from two locations in Norway, one wonders how many more await discovery in other radically different habitats.  According to one estimate it could be as high as 400 million (Bryson 2003).

Not only are the sheer numbers of microbes that impact humans staggering, but they can live for long periods of time in harsh environments.  A live Streptococcus bacterium was recovered from the sealed lens of a camera that stood on the moon for two years (Davies 1999).  A Salmonella bacteria purposely taken into space came back later more virulent than when it left earth. Mice fed the space germs were three times more likely to get sick and died more quickly than others fed identical germs that had remained behind on earth. (Associated Press Sept. 25 2007) 

Luckily, most microorganisms are neutral and/or beneficial to human health.  Only about one species of microbe in a thousand is a pathogen for humans according to National Geographic (1993).  Helicobacter pylori cause ulcers; other viruses, bacteria and protomes may cause heart disease, asthma, arthritis, MS, mental disorders, cancers, and obesity.  Microbes also come and go, like the viruses that cause epi- and pandemics.

Likeliest Potential Pathogens of Interest in the Horse

Pathogens are microbes that can cause illness in living organisms.  Humans can get exposed to pathogenic organisms through contaminated food, water and fecal-oral routes and fomites (clothes, towels, etc.).  Major human pathogen groups that may be associated with equines include fungi, helminths (worms), viruses, spirochetes, protozoa, and bacteria.  Peer-reviewed literature and CDC statistics report that fungi and helminths have not been shown to readily transmit from horses to humans and will not be discussed in this paper. Generally speaking, a horse intestinal tract does not contain the 120 viruses and constituents of concern that are commonly found in human, dog and cat feces (Atwill 1998, Putnam 1983, Davis and Swinker 1996, Rugg 1998).  Most pathogenic viruses cannot survive in the open environment away from a host.  Viruses that affect horses are usually vector-borne from mosquitoes or ticks and therefore do not directly infect from horse to humans.  Also, horses do not develop a high enough level of viremia (virus circulating in the blood) nor does the viremia last long enough for them to serve as a source of infection for mosquitoes.  Because of this, the horse is called a dead-end host for most viruses (Walcott and Timoney 2002).  Viruses will not be discussed in this paper either.  This paper will discuss vector-, food-, and water-borne diseases.

Vector-borne Diseases

The Office of International des Epizooties (www.oie.int), the animal health equivalent of the World Health Organization lists very few zoonoses specific to the horse, as well as multiple species diseases.  Many of the diseases on this list are not found in the US.  For others, vaccines exist and are given as needed.  None of the diseases listed by OEI include the major pathogens associated with food production or water supplies for human consumption. Most of the diseases on the OIE list are transmitted directly by vectors, primarily mosquitoes or ticks.  Horses are particularly susceptible to vector-borne diseases because they remain outdoors 24/7.  Horses contract these diseases when the vector, such as a mosquito, feeds on an infected animal, such as a bird, and then bites a susceptible horse, which becomes the terminal host (Walcott and Timoney 2002, Timoney 2002).  See Tables 5, 6, and 7.  In the US we control vector-borne disease fairly well.  Therefore, the focus of this paper is on food- and water-borne pathogens.

Food-Borne Diseases 

In recent years, public concern regarding food and water safety has increased as a consequence of the outbreak of a number of diseases including Bovine spongiform encephalopathy (BSE or Mad Cow Disease) from cattle; Salmonella spp. from poultry meat and eggs; Listeria monocytogenes from dairy products, pate, and salads; Cryptosporidium spp. from water supplies, Escherichia coli 0157:H7 from beef, unpasteurized fruit juice, vegetables, and other diseases.  Horses have not been implicated in these outbreaks.

Surveillance of food-borne illness is complicated by several factors. The first is underreporting:  people often do not seek medical attention. Second, food-related pathogens can be transmitted directly from the food as well as from the food’s water source, and from direct person-to-person contact, thus obscuring the role of food-borne transmission.  Finally, some proportion of food-borne illness is caused by pathogens that have not yet been identified (Mead et al. 1999).

More than 200 known diseases are transmitted to humans through food.  Fewer than 75% of food-borne diseases are caused by known pathogens.  Unknown agents account for the rest.  In the US, horsemeat is rarely consumed as a food, so the instances of food-borne disease from horses that may be a factor elsewhere in the world are not a concern here (www.bccdc.org).  

Three pathogens, Salmonella, Listeria, and Toxoplasma, are responsible for ~1,500 deaths each year in the US.  Overall, food-borne diseases appear to cause more illnesses but fewer deaths than previously estimated (Mead et al. 1999).  Five pathogens account for over 90% of estimated food-related deaths: Salmonella (31%), Listeria (28%), Toxoplasma (21%) a disease primarily from felines, swine, rodents), Norwalk-like viruses (7%) which is not an equine disease, Campylobacter (5%) which is also not a prevalent equine disease, and E. coli O157:H7 (3%) (Mead et al. 1999 pg. 612).     

FoodNet was established in 1996 as a collaborative effort by the Centers for Disease Control and Prevention, the U.S.D.A., the Food and Drug Administration, and selected state health departments.  FoodNet conducts active surveillance for seven bacterial and two parasitic food-borne diseases within a defined population of 45.5 million (15%) of Americans who are monitored periodically.  Information for these nine surveillance pathogens is updated based on 2007 data. See Table 8.

Water-borne Diseases 

Livestock or pet fecal matter should never knowingly be deposited in streams or other water bodies.  The USDA RCDs have many Best Management Practices written to help keep clean water clean as it moves through horse farms.  Horses used in the backcountry should be kept at least 100 feet from water bodies, except when they drink.

Water-borne pathogens of greatest concern to humans that potentially may be transmitted by livestock are identified by Atwill (1997) in Table 9.   The bacteria Aeromonas spp. has also been suggested to be of concern to humans in a paper by Derlett and Carlson (2004).  Aeromonas is a ubiquitous bacteria found in both contaminated food and water.  It is frequently found in fish, shellfish, meat and poultry.  It is capable of causing illness in fish and amphibians, as well as in humans.  Little is known about its virulence and presumably not all strains are pathogenic, given its ubiquity.   Exposure is by ingestion or open wounds.  Illness is individual, sporadic and not associated with outbreaks (USEPA 2008). California is the first state in which this disease has become reportable.  Because it is not listed in by the CDC and there is virtually no data on Aeromonas and horses in the literature (USDA Bad Bug Book 2008), we have not included it in this paper.  The Canadian Material Safety Data Sheets (2008) note that there are neither known zoonoses nor known vectors for Aeromonas.
As you look at Tables 1-12, note that the diseases of greatest concern to humans listed by CDC/FoodNet differ substantially from those listed by the OEI/USDA of most concern to horses. 

Framework for Discussion of Pathogens of Interest
We will focus on the few key pathogens of greatest concern to humans in peer-reviewed literature that may either be food or water-borne that horses could carry:  bacteria E. coli 0157:H7 and Salmonella; protozoa Cryptosporidium and Giardia; and a spirochete, Leptospirosis.  While we looked at other bacteria, notably Campylobacter, Yersinia, and Listeria, there was little in the literature to associate them with horses.  Information we uncovered on them is in Tables 10-12.  In order to avoid redundancy, the terms found in the following discussion apply to all of the pathogens that we describe.  


1. Virulence is the disease-producing power of a microorganism.  Many of the organisms we describe are ubiquitous in the environment, (e.g., Listeria and Cryptosporidium).  Humans probably ingest them frequently and don’t get sick.  Certain species of these organisms may make humans sick, but others do not.  The mechanisms of virulence are little understood by science.  Legionaires Disease was studied extensively to determine why Legionella, which benignly inhabits most electric water heaters, suddenly turns virulent and kills people in summer.  The answer remains a mystery.  But clearly, some of these microorganisms are or can become more virulent than others, and care should be taken to avoid exposure to them.


2. Asymptomatic Carriers: Generally, asymptomatic carriers never show signs of the disease they carry. That is, they are infected but not diseased.


3. Prevention:  We have tried to focus on how to prevent equine exposure to the disease.  We have only covered human prevention cursorily in this paper. Essentially key activities to avoid human exposure to these organisms are:

a.  Practice good hygiene by washing hands thoroughly and frequently with soap and water before handling food, between handling different food items, and after touching household pets (especially reptiles) or cleaning fecal matter. This practice is suggested to reduce disease exposure by 34%.

b.  Avoid drinking water or eating foods that might be contaminated.  

c.  Use safe uncontaminated water to wash raw vegetables and fruits.  

d.  Avoid cross-contamination of foods. Use separate cutting boards for preparing raw meat.  Uncooked meats should be kept separate from produce, cooked foods, and ready-to-eat foods.  After handling uncooked foods, thoroughly wash cutting boards, counters, knives, and utensils. 

e.  Pasteurization of eggs and milk and treatment of municipal water supplies are highly effective prevention measures.  Irradiation or other treatments of food products may further insure food safety.  

f.  Many raw foods of animal origin can be contaminated, but fortunately, thorough cooking kills pathogens.  Avoid raw or under cooked meats and unpasturized foods. The authors refer the reader to detailed coverage on human prevention measures to a number of excellent web sites, including www.cdc.gov/healthypets, www.bccdc.org, www.usda.gov , www.thehorse.com , www.ama.com, www.foodsafety.gov , www.fightbac.org, etc. (see bibliography).


4. Pathogen Survival in the Environment:  The survival of pathogenic organisms in the environment varies widely depending on the pathogen, environmental conditions, and the chemical, physical, and biological setting.  Enteric (within the gastrointestinal tract) bacterial, viral, and protozoan pathogen inactivation in soil, water, crops, or feces may be affected by predation, competition, water stress/osmotic potential, temperature, UV radiation, pH, inorganic ammonia, and organic nutrients.  In general, the survival of pathogens is inversely related to predation, competition, temperature, UV radiation, water stress, and inorganic ammonia. The relationship of pathogen survival to pH and organic nutrients may be more complex. Under the right conditions, pathogens may be capable of surviving in the environment from days to years (EPA 2005).

Most studies have focused on pathogens in cattle feces and slurries.  There appear to be dissimilarities in the survival of pathogens in different animal feces. This may be due to differences in the physical, chemical, or biological properties of various animal feces.  Laboratory experiments have not provided a reasonable estimate of pathogen survival in on-farm conditions. Future efforts need to concentrate on measuring the survival of pathogens in-situ (EPA 2005).

Generally speaking, most livestock fecal matter provides a moist, nutrient-rich environment that may offer protection from environmental insults such as solar UV radiation, desiccation, and temperature fluctuations, promoting survival or even re-growth of pathogenic zoonoses.  However, horse feces are amongst the driest at deposition of all large domesticated livestock feces.  Further, horse feces desiccate rapidly after deposition, depriving pathogens of ideal substrates in which to grow. 
  

5. Diseases of Veterinary Importance:  Horses can and do get certain diseases of human interest shown on Table 6, notably Salmonella and Leptospirosis.  While horses may get these diseases, the infections are rarely spread to humans.  This may be because there is very little actual contact between the general public and a sick horse.  Horses with diseases of zoonotic importance are likely to be quarantined and only handled by vets and care givers.  In the case of both Giardia and Streptococcus equi, the species in horses may not even be transmissible to humans.  Infectious diseases of horses, while of concern to the owner, the stable where the horse is kept, and the veterinary facility, may not necessarily be of concern to the public at large. However, according to Weese (The Horse 2002) actual causes of infections (or of diarrhea, which has dietary and other causes) are identified in less than 50% of cases. Therefore, all cases of diarrhea in horses should be treated as infectious and potentially zoonotic. Again, the only people likely to be impacted by such diseases in the horse will be the caregivers and vets since horses have such limited exposure to the general public.

According to Meyers (1997), it is difficult to find stables housing more than 50 horses.  Therefore, it is difficult to do studies on horses because large numbers of animals need to be studied to have representative data.  “Outbreaks” of diseases where multiple animals become infected usually occur in large barns or vet hospitals where many animals are sheltered together.  However, most horses are kept in smaller populated farms and facilities where infections tend to be individual, sporadic, and contained. 


6. Risk:  According to Meyers (1997) most feces from recreational horses are deposited in home paddocks and pastures which limits human exposure to horse feces.  While each of the diseases that we will discuss can make people sick, there may be rare complications to any of them that could have dire consequences.  As with any disease, the greatest impact will be on the immuno-compromised, the very young, and the very old.  Households with such people should take particular care to follow prevention guidelines suggested by agencies. 


7. Unless otherwise stated, all data in this paper refer to the US.  All web sites cited were accessed and documented between December 2007 and August 2008, thus are date sensitive.

A.  Bacteria

Bacteria are unicellular microorganisms that exist as either free-living organisms or as parasites. Bacteria play a fundamental role in the decomposition and stabilization of organic matter in nature and in biological sewage treatment processes.  Many types of enteric pathogenic bacteria occur in food, water supplies and in wastewater.  Enteric bacteria tend to die faster than strains indigenous to surface and groundwater because they are unable to compete successfully with natural microbes for low nutrient concentrations (EPA 2005, Sinclair and Alexander 1984)
1.  E. Coli 0157:H7


	Description of E. Coli 0157:H7

Most E. coli strains are benign and beneficial bacterium.  E. coli strain O157:H7 is not a normal inhabitant of the human gut.  Ruminants (particularly cattle) and other ungulates, in which these enteric bacteria rarely cause disease, are considered to be the natural host of E. coli O157:H7 (Hancock et al. 1998, Steinberg et al. 2007).  The specific routes by which 0157:H7 arrives on a farm are not known, although birds, deer, other wild animals and livestock brought in from other farms are suspected.  Animals harboring the strain of 0157:H7 often show no signs of being ill (NASPHV, 2005).  NASPHV noted several factors that increase the chances of E. coli shedding from animals: stress (i.e., confinement, crowding, prolonged transportation, etc.), co-mingling with other animals shedding the bacteria, or when they are relatively young.
While it is primarily a food-borne disease in humans who eat inadequately prepared meat, unpasteurized milk products, raw fruits and vegetables, and cattle manure may also be sources of E. coli 0157:H7.  Feces can contaminate streams that flow through produce fields used for irrigation or washing.  Fecal-oral transmission is assumed to be secondary to food-borne transmission (Mead et al. 1999).  The organism can be transmitted between humans and has been difficult to control in child day-care centers.  0157:H7 has been found in recreational waters.  0157:H7 and other E. colis are FoodNet Surveillence diseases (www.CDC.gov FoodNet).
E.coli 0157:H7 is particularly dangerous to humans because of the very low number of these organisms that can cause infection and because of serious complications that can evolve.  This strain is highly virulent and can produce a "Shiga" toxin that breaks down the lining of the intestines and damage kidneys (Patriquin 2000). Hemolytic Uremic Syndrome (HUS) is a dire complication of this disease.  People with HUS may experience kidney failure requiring dialysis and transfusions, or neurological impairment (e.g., seizures or stroke).  HUS occurs in ~4% of all reported cases.  (Mead et al. 1999).

	Incidence of Disease   

Humans:  In 2006, ~3,600 people were diagnosed with this disease (Table 8).  Most people affected recover from this infection without antibiotics or other specific treatment. http://www.cdc.gov/ncidod/dbmd/diseaseinfo/escherichiacoli_g.htm

Horses:  There are no published studies of 0157:H7 infection in adult horses, though one may be in submission.  The E. coli Reference Center (ECRC) is the largest repository for E. coli strains in America.  It holds over 70,000 strains of E. coli gathered over the past 50 years so that pathogens can be compared.  The ECRC has isolated 619 strains of E. coli from horses in the past 35 years. None of these was of the 0157:H7 serotype (DebRoy 2007 and Appendix 1).  While 0157:H7 can occasionally be found in very young horses, it is essentially not found in healthy adult horses.

	Mortality 


Humans: ~61 deaths yearly. http://www.cdc.gov/ncidod/dbmd/diseaseinfo/escherichiacoli_g.htm   Accounts for 3% of  food-borne deaths (Mead et al. 1999).  
Horses:  unknown.  No data in the literature.  Likely to be 0%.

	Asymptomatic Carriers

Humans: Humans can shed this organism for 1-2 wks post infection.  http://www.cdc.gov/ncidod/dbmd/diseaseinfo/escherichiacoli_g.htm

Horses: No references to equine shedding in the literature. It is the belief of DebRoy (ECRC) and Magdesian at UCDavis Veterinary School that 0157:H7 is not a normal inhabitant of healthy horses.   The organism is so rare in horses that Magdesian does not routinely test for it (pers. comm. Feb. 2008).    

	Survivability in the Environment

Non-pathogenic E. coli survival in soil ranges from 2-100 days depending on pH and temperature, with 45 days being average (Mitscherlich and Marth 1984 p 678).  
E. coli O157:H7 is known to survive in soil for between one and six months, or longer. Berry et al. (2005) found that E. coli O157:H7 survived in cattle feedlot soils under a wide range of manure and moisture conditions for up to 133 days. Many factors can extend or reduce survival in soil including moderate temperatures, lack of soil microbial activity, and moisture.  

E. coli 0157:H7 survives in water trough sediments > four months and appears to multiply in this environment significantly more during the summer (Hancock 1997).



	Prevention  

Humans:  0157:H7 exposure can occur from soil, railings, feed bins, water and fur of animals.  Petting zoos have been implicated in spread of this organism (Chapman et al., 2000) indicating the need for immediate hygiene after attendance.   

Horses:  Transmission through water and feed troughs is considered a major source of on-farm movement between/from cattle.  Do not let horses drink from cattle troughs.  Grassland buffers are an effective method for reducing animal agricultural inputs of waterborne E. coli into surface waters (Tate et al. 2006).


	Risk

Drs. DebRoy (ECRC) and Magdesian (UC Davis) conclude that the healthy horse riding on a trail near water or crop fields should not be suspected of harboring or spreading E coli 0157:H7 (pers. comm. 2008).


2. Salmonella spp., Non-Typhoidal 

	Description of Salmonella spp., Non-Typhoidal 

Salmonella typhi and paratyphi are strictly human pathogens and domestic animals play no role in the epidemiology of these infections. Over 70% percent of reported cases are associated with foreign travel (Mead et al.1999). Salmonella typhi vaccine is available for humans.

Non-typhoidal Salmonella spp. is ubiquitous in the environment and resides in the gastrointestinal tracts of animals.  Half of Salmonella cases are caused by 2 serotypes: S. enteritidis (SE) and S. typhimurium (ST-primarily affects cattle and people)  (Mead et al. 1999). 

Over 2000 strains of Salmonella spp. may come from humans, mammals, reptiles and birds. Salmonella spp. is the most common pathogen shed in poultry, swine and ruminant feces.  Although aerosols and water-borne outbreaks have been reported, food-borne transmission is believed to account for most cases www.aaahoardingbiohazard.com/contamination.html.  Fecal-oral spread occurs between animals by manure contaminating feed or water(EPA 1975).

Salmonella spp. is one of the FoodNet surveillance organisms.  Outbreaks of the disease are of great public concern as they may be indicators of breakdowns in community health processes. Contaminated foods are often of animal origin, such as beef, poultry, milk, or eggs, but all foods, including vegetables, may become contaminated. Salmonella may also be found in the feces of pets, especially those with diarrhea, and people can become infected if they do not wash their hands after contact.  Reptiles are particularly likely to harbor Salmonella (Mead et al. 1999 and www.aaahoardingbiohazard.com/contamination.html).


	Incidence of Disease

Humans: There were ~99,000 reported non-typhoidal cases in 2006.    


Horses:  The chance of developing Salmonellosis is small.  Research suggests that very few horses harbor the bacteria (Equus Bonner 2002).  According to the NAHMS Equine ’98 study, only about 0.8 % - less than 1 in 100 horses were found positive for Salmonella (NAHMS 1998) http://www.aphis.usda.gov/vs/ceah/cahm/Equine/eq98salm.pdf  and its transmission to humans is not common, except for individuals caring for an infected horse with symptoms.  

Salmonella in horses is found mostly at breeding farms, veterinary hospitals, and large horse operations.  Clinical Salmonellosis in horses occurs most commonly after incurring stress by transport.  Animals that have been overfed before shipment and have water withheld for the duration of the journey are predisposed to it. Most outbreaks of Salmonellosis in horses are attributed to a carrier animal within the group. (Sanchez 2002).

	Mortality

Humans: There were ~600 deaths in 1997 (0.04% of total cases) http://www.avma.org/reference/soonosis/znsalmonellosis.asp which represents 31% of total food-borne deaths, the highest of all food-borne mortality in the US (Mead et al. 1999). 

Horses: This disease can be up to 95% fatal in adult horses.  It is a serious veterinary problem. (http://www.vin.com/Members/Journals/Journal.plx?AID=291814) 
Mortality is close to 100% in foals. (http://www.vin.com/Members/Proceedings/Proceedings.plx?CID=isufad&PID=pr03683&O=VIN )  If the horse has a compromised immune system, it is at higher risk which is why the disease may become rampant in hospitals.  

	Asymptomatic Carriers

Humans:  Recovering humans shed for 1-2 wks, 10% of untreated typhoid fever patients will discharge bacilli for 3 months and 2% will become permanent carriers. http://www.doh.wa.gov/notify/guidelines/typhoid.htm 


Horses:  Most horses infected with Salmonella clear the organism within 30-120 days (Thomas 2005).  2-8% of healthy horses can be shedders.  60% of recovering horses will cease shedding in 1 month, 90% will cease in 4 months, some may take as long as 14 months.  (http://www.avma.org/reference/zoonosis/znsalmonellosis.asp and Sanchez 2002).  Horses do not exhibit true carrier status that occurs in cattle and some other animals (Equus-Thomas (Peek) 2005). 

Other Animals:  Asymptomatic Salmonella infections are common. Overall, approximately 1-3% of domestic animals are thought to carry Salmonella spp. but the prevalence can be much higher in some species, like birds. Estimates of the carrier rate among reptiles vary from 36% to more than 80-90%.
www.cfsph.iastate.edu/Factsheets/pdfs/nontyphoidal_salmonellosis.pdf 

	Survivability in the Environment 


Salmonella spp. grows in foods within the temperature range of 7-54C. The optimum temperature for growth is 37C.  Salmonella can live for up to 7-14 days on the surface of fresh fruit. If fruit is stored at 40F (4.4C), the organism will not multiply.  A pH of 4.6 is not adequate control in pasteurized food. Some Salmonella spp. can multiply at a pH of 4.1 so egg products used in production of sauces and dressings must be kept at pH 4.1 or less (USDA FSRIO).

Salmonella spp. can survive for long periods in wet and warm environments.  They can be isolated from many sources including farm effluents, human sewage and water. S. choleraesuis has been isolated for several months from feces or fecal slurries. S. typhimurium and S. dublin have been found for over a year in the environment www.cfsph.iastate.edu/Factsheets/pdfs/nontyphoidal_salmonellosis.pdf .


Salmonella may survive weeks in water and years in soil if temperature, humidity and pH are favorable.  http://textbookofbacteriology.net/salmonella.html.  Survival varies between 2-3 wks on forages at pasture but can be as long as 20-28 wks in soil and fecal paddies (Jones 1980). Composting kills Salmonella in 7-14 days at 50 degrees C (Mitscherlich and Marth 1984 p 678).  

	Prevention


Humans: People with Salmonellosis should not prepare food or pour water for others until they have been shown to no longer be carrying the bacterium.  

Horses:  Salmonella in particular is associated with stress (hard work, travel, sickness, etc). Antibiotics, which disturb the intestinal flora, and the stress of visiting a vet clinic can also leave a horse susceptible to Salmonella (Walcott/Timoney 2001).  Keep bedding and environment clean.  Quarantine sick horses.  Prevent overcrowding and limit possible exposure.  Keep wildlife, rodents, and birds from feed and water sources.  Keep water clean. Disinfect stalls for confined horses (Equus Dwyer 2004). Animals can become infected from contaminated feed (including pastures), drinking water or close contact with an infected animal (including humans).  

	Risk

Because Salmonella is so lethal when contracted by horses, they will likely require veterinary confinement.  Because of this, it is primarily a disease of veterinary importance.  A horse recovering from this disease should not be taken on trail until shedding has ceased.


B.  Protozoa

Protozoa are one-celled animals. They live in many animals and survive in cysts (protective shells) when outside of an organism.  Protozoa reproduce rapidly inside a host organism; therefore, ingestion of only a few by a human causes disease. Once in water, protozoa can survive for several weeks, even longer if frozen in ice.  A great deal of research has been done on the potential of protozoa from horses to affect humans, particularly Cryptosporidium parvum and Giardia duodenalis.  Neither protozoa is common in the horse and neither has been linked to human transmission from the horse (Peng et al 1997, Johnson et al 1997, Ford et al 1997, Atwill 1996, Derlet and Carlson 2004).  

1.  Cryptosporidium parvum

	Description of Cryptosporidium parvum
 
A tiny protozoan parasite in the form of oocysts potentially shed by a wide range of sources including humans, livestock (cattle, sheep, goats, pigs, etc.), wildlife (deer, raccoons, opossums, beavers, rabbits, mice, rats, stray dogs, horses, birds, fish and reptiles etc., (Atwill 2002).  There are a number of species, but only one, C. parvum appears to be responsible for significant human health concerns.  In livestock, shedding is usually limited to animals under 6 months of age (Atwill 2002, Ghiorse 1996).  In 1976 the first human cases were recognized.  The largest outbreak reported was in April 1996 in Milwaukee, Wisconsin with over 403,000 people affected.  DNA tests proved the source was water-borne transmission from human fecal contamination (Atwill, pers. comm. January 2008 and Casman 1996). 

This disease is primarily water-borne with only 10% being food-borne (Mead et al. 1999). The organism is nearly ubiquitous in nature and oocysts have been recorded in 39-87% of surface waters tested in the US 1988-1993 (Atwill 1996).  However, existence of oocysts in water does not necessarily result in disease.  The virulence of oocysts is not understood.

Published studies suggest that ~2% of all human stools tested for Cryptosporidium are positive (Mead et al. 1999). Preliminary FoodNet data suggests 1-4% of people in the US have oocysts in their guts.  This organism has been identified in people on all 6 continents (SFPUC 1996)  C. parvum is a FoodNet Surveillance disease.

	Incidence of Disease


Humans:  In 2006, ~17,800 were reported to have Cryptosporidosis (Table 8).  

Horses:  0-very low (Johnson, et al. 1995 reported 0% for 91 horses; Forde et at. 1997 reported 0.33% for 300 horses; Atwill et al. 2000 reported 0% for 305 horses; Derlet 2004).  C. parvum from livestock appears to have potential to infect humans.  This organism is essentially found only in foals under 6 months of age that are not likely to be found on a trail (Fio and Atwill 1998). 
 
Other mammals: C. parvum is very prevalent in young mammals, especially newborns: >20% of 1-3 wk old young domestic and farm animals (Ghiorse 1996).

	Mortality from the Disease

Humans:  0.005% of affected individuals, except in the immuno-compromised, young and old where it is higher (Mead et al.1999).

Horses:  Unknown.  There is no documentation in the literature that a horse has ever died from Cryptosporidosis.  Likely 0%.

	Asymptomatic Carriers

Humans:  FoodNet data suggests 1-4% of people in the US have oocysts in their guts, and are therefore potential carriers.

Horses:  Atwill et al. (2000) found 0% in pack stock studied, but estimate 2.3% for maximum true prevalence.

	Survivability in the Environment

C. parvum oocysts are water dependent.  If horse feces are deposited on land, when the water evaporates, the oocysts will die within a few hours. (Robertson et al. 1992). Oocysts in water are highly resistant to disinfectants. Oocysts do not reproduce outside of the host (Atwill 1997).

	Prevention


A well-operated drinking water plant can physically remove only 99% of oocysts from infected raw waters. Traditional processes such as coagulation, clarification, and filtration remain the best defense against this parasite entering water supplies.  Avoid day care centers.  Avoid swallowing water at swimming pools, water parks, downstream from campsites, or sites heavily used by cattle. 

Implementation of a vegetated buffer strip comprised of silty clay, loam or sandy loam at a slope of <20% and a length of >3 m. should function to remove >99.9% of C. parvum oocysts from agricultural runoff generated during events involving mild to moderate precipitation (Atwill et al. 2002). Sunlight destroys oocysts in the top 12 inches of surface water (Derlet 2004).

	Risk
Recreational riding and pack stock use is not likely to pose a significant risk from Cryptosporidium or Giardia cysts of equine origin, nor is it likely to create a significant threat to either watersheds or human health from these protozoa.   (Johnson, et al. 1995, Forde et at. 1997, Atwill et al. 2000, and Derlet 2004)  


2.  Giardia duodenalis  

	Description of Giardia duodenalis

The species duodenalis is also known interchangeably as intestinalis or lamblia.  Giardia lamblia is the predominant species reported in humans.  

Giardia is a protozoan parasite associated with drinking contaminated water. High levels of infection have been found among a wide variety of domestic and wild mammals including ground squirrels, rats, beaver, muskrats, dogs and coyotes (Fio and Atwill 1998).  It has also been associated with a variety of birds, reptiles, amphibians and bony fishes.   Cysts may be ingested in contaminated water, contaminated food (10%), or via fecal-oral routes.  There is an inverse correlation between the distribution of Giardiasis and the level of sanitary practices in the society (Meyer and Jerrol 1980). 

 Recreational water is probably the major source of transmission (Emerging Infectious Diseases 1999).  However, 10% of these cases are assumed to be food-borne (Mead et al. 1999).  Giardia is found world-wide, especially among infants and children.  The US rate of infection parallels that seen in the rest of the world (Meyer and Jerrol 1980) and may be 4% of the total population (Baker 1991).


Giardia is not a FoodNet Surveillance disease.

	Incidence of Disease 

Humans:  This disease is not routinely reported to the CDC. Sensitive surveillance in two sites (Vermont and Wisconsin) suggests a rate of 40 cases per 100,000 persons per year, representing 2 million actual cases annually (Means et al. 1999).

Horses: Forde et al. (1997) reported 0.66% Giardia cysts for 300 horses.  Atwill et al. 2000 reported 4.6% for 305 horses, possibly due to pack stock density in the corral.  Fio and Atwill (1998) reported 5.7% shedding in 1148 horses. However, “There is no evidence that Giardia can be transmitted between horses and any other host species, including human beings.”  (UC Davis Book of Horses 1996).  

	Mortality 

Humans:  Exceedingly low. It is assumed to be no more than 10 deaths annually and 0.1% of total food-borne deaths. (Mead et al. 1999 and Emerging Infectious Diseases 1999).

Horses:  Unknown.  There is no documentation in the literature that a horse has ever died from Giardiasis.  Likely 0%.

	Asymptomatic Carriers 
  

Humans:  Months to years (Meyer and Jerrol 1980). Most infections in animals, including humans are asymptomatic (Baker 1991). Mead et al.(1999) estimate 2 million actual cases that suggests many more humans may be potential carriers.  Giardiasis can go frfom a carrier state to an active state under conditions if stress or other provocation.


Horses:  5.7% of 1148 horses shed without symptoms.  The cyst formation and release are intermittent. Giardia from horse has NOT been shown to be infectious for humans under normal circumstances (Fio and Atwill 1998, UC Davis 1996).

	Survivability in the Environment

Giardia cysts can survive weeks to months in cold water.  Giardia cysts are found in soil, food, water, or surfaces that have been contaminated with the feces from infected humans or animals.  (CDC Fact Sheet www.cdc.gov/ncidod/dpd/parasites/giardiasis/factsht_giardia.htm). However, these cysts do not reproduce outside the host (Atwill 1996). 

	Prevention

All water should be treated prior to human consumption.  Keep horses out of high-density corral confinement, if possible.  The more often a horse was used in the backcountry, the less likely it was to be infected with Giardia.  The horses that remained grouped in round corrals instead of being used on trails had more incidences of infection.  Finally, keep exposure of horses to cattle at a minimum (Fio and Atwill 1998). Sunlight will destroy cysts in the top 12 inches of surface water (Derlet 2004).  Desiccation of fecal piles can destroy cysts within hours (Robertson 1992).  Boiling water will kill these cysts (Meyer and Jerrol 1980).

	Risk

Transmission of Giardia from the fecal-oral route from horses is a theoretical risk to humans.  Good personal hygiene decreases the chance of occupational exposure (AAEP 2002).  Giardia has not been found in significant amounts on trails or pack stock feces (Derlet 2004).  Recreational riding or packstock use is unlikely to pose a significant risk from C. parvum or Giardia cysts of equine origin nor is it likely to create a significant threat to either watersheds or human health from this protozoa.   (Johnson, et al. 1995, Forde et at. 1997, Atwill et al. 2000).  “There is no evidence that Giardia can be transmitted between horses and any other host species, including human beings”  (UC Davis 1996).  Similarly, Streptococcus equi (strangles) in the horse does not affect other hosts. It is very specific for equids (Walcott/Timoney 2001).


C.  Spirochete

Leptospires are aerobic spirochetes whose cells are characterized by spiral, flexible filaments that are motile, tightly coiled and have axial flagellae. Some are pathogenic, though others are harmless freshwater saprophytes (live on dying matter).  The ability of leptospires to move rapidly through water is vital to their life cycle, as they must spread out as much as possible to maximize the chance of infecting a new host. Their motion does not seem to help them penetrate tissues but it does impact on their ability to enter the bloodstream.   Leptospires entering the body migrate to the lymphatic and circulatory systems within minutes, and an extremely rapid systemic infection develops thereafter.  The growth rate of leptospires is slow, therefore the incubation period can be between 2 and 28 days - typically ranging between 3 and 14 days.

 1.  Leptosporosis interrogans 
	Description of Leptosporosis interrogans

Leptosporosis interrogans is a spirochete disease associated with contaminated water. The source of the microbe is the urine of domestic and wild animals, including mice, squirrels, fox, skunks, opossums, and deer. Other domestic species such as cattle, dogs, and pigs can be a source of infections (AAEP AAA Hoarding and Bio Hazard Removal 2002).  

The majority of infections are sub-clinical or extremely mild; severe infections are, however, possible and natural immunity is not expected www.leptospirosis.org/topic.php?t=37.  Humans become infected through contact with water, food, or soil containing urine from infected animals. This may happen by swallowing contaminated food or water or through skin contact, especially with mucosal surfaces, such as the eyes or nose, or with broken skin. The disease is not known to spread from person to person.  Direct animal-to-animal transmission does not occur (Equus Mezoly 2002).  Nor is it likely to be spread by aerosols (EPA 1975).  

Leptospirosis occurs worldwide but is most common in temperate or tropical climates.  It is an occupational hazard for people who work outdoors or with animals, e.g., ruminant and swine farmers, sewer workers, veterinarians, fish workers, dairy workers, or military personnel. It is a recreational hazard for campers or those who participate in outdoor sports in contaminated areas and has been associated with swimming, wading, and whitewater rafting in contaminated lakes and rivers. The incidence is also increasing among urban children.  Leptospirosis is not a FoodNet Surveillance disease.

	Incidence 

Humans: Leptospirosis is uncommon in the US. 100-200 cases are identified annually in US with 50% of cases occurring in Hawaii.  It is no longer a required reportable disease in the US.   www.cdc.gov/ncidod/dbmd/diseaseinfo/leptosporosis_t.htm  

Horses: Leptospirosis is one of the lesser threats to horse health (Equus Meszoly  2002).  This organism is predominantly a disease of veterinary importance occasionally causing abortion or uveitis (an eye infection) in horses. Horses are infected when bacteria enter through the skin or mucosal membranes of the eye or mouth by contact with blood, urine, or tissues from infected animals (TheHorse.com 2007, VIN and www.aaahoardingbiohazard.com/contamination.htm )


	Mortality

Humans: 1 – 5% (www.cfsph.iastate.edu/Factsheets/pdfs/leptospirosis.pdf).  Pulmonary complications occur in a low percentage of patients. (Tammakumpee 2005).  Death is rare www.health.state.ny.us/diseases/communicable/leptospirosis/fact_sheet.htm .

Horses: Unknown.  No data in the literature or on the web.  Likely 0%.

	Asymptomatic Carriers 

Humans: The Leptosporosis Information Center says humans can have a persistent condition that is not infectious to others. www.leptosporosis.org/topic.php?t=34

Horses:  Horses that have been infected with Leptosporosis and recovered can continue to excrete organisms in their urine for periods of months to years. 

Other Animals:  Many different kinds of animals carry the disease; they may become sick but also may have no symptoms.  

	Survivability in the Environment

Leptospires are not long-lived outside of the body except under circumstances of ideal temperature and humidity with warm climates and alkaline soil (UC Davis 1996).  Leptospires don’t survive long outside of a watery environment or a host animal (Equus Mezoly 2002).  Leptospira survives 8-96 days in water (Jones 1980).  



	Prevention 


Humans:  Do not swim or drink in areas posted with Leptospirosis warnings.

Leptospirosis is usually spread through contact with urine of infected domestic or wild animals. Dogs are the major source for human infections. A vaccine is available for dogs but not for humans (EPA Healthy Pets).

Horses:  Proper control of water runoff and maintenance of pastures as well as appropriate animal health treatment will eliminate risks to horses. Westendorf http://esc.rutgers.edu/ask_expert/ate_fpmmm.htm.  Do not water horses where known infections exist.  Practical prevention measures involve keeping wildlife from areas where horses live and eat. Horses should be prevented from drinking from stagnant ponds. http://www.horsetalk.co.nz/archives/2007/03/063.shtml Kentucky outbreak. www.thehorse.com/enews/11404.html.  Remove horses from flooded pastures that may bring in contaminated water (The Horse 2007 and Equus 2002)

	Risk

There is no known incident of human disease as a result of equine infection of Leptospirosis. (Westendorf http://esc.rutgers.edu/ask_expert/ate_fpmmm.htm) 


Conclusion

Many infectious diseases have zoonotic potential and can, under certain circumstances, be transmissible from animals to man. Notwithstanding the diversity of infections involved, relatively few are derived from horses or other members of the equid family.  Most of the more frequently encountered zoonotic diseases are contracted through direct or indirect human contact with other domestic species or with different species of wildlife (Timoney 2002, Atwill 2008, Kester 1977, Magdesian 2008, DebRoy 2007, Mike Westendorf 2008).
People vastly outnumber horses likely to be found on trails in the US.  Because horses are encountered infrequently by most people, it is likely that their perceived risk of exposure to horse feces is actually much higher than their true risk.   There are 9.2 million horses (USDA, Amer. Horse Council 2005) and 301.2 (July 2007 est.) million people in the US.  The ratio of horses to people is 0.01%.  Of the 9.2 million horses, only 3.9 million are used in recreation.  Probably less than half of the recreational horses potentially use trails (~2 m), as many recreational horses are kept at home simply as pets or old friends.  The chance that the horse on the trail carries a zoonotic pathogen is too small to be meaningful and produces a negligible health risk for contaminating food crops, water or people encountered on trails. 
Horses are not raised for food or fiber in the United States, thus eliminating foo-borne concerns about horses.  Horses that are used as recreational animals are not usually kept under the same circumstances as high intensity farming and feedlot animals.  Most horse feces are deposited in home paddocks/pastures.  Because horses are kept in smaller numbers, and they are not kept in concentrations that are found in feed lots, they are less likely to be subjected to the physical and psychological factors of proximity to other animals such as fecal contamination of food, fighting, stress, diseases, etc.  The lack of stressors associated with food production animals, vaccinations, access to clean water and food, and available veterinary care mean that horses are generally found in good health in the US.  As a species, horses are unlikely to transmit pathogenic microbes to humans, compared to other humans, wildlife or other domesticated species.   

 No major human disease outbreak has ever been accurately attributed to the intimate contact humans have had with horses for six thousand years. (Duell 1989).  Horses do not play a significant role in spreading diseases to humans (Kester 1977, Magdesian 2008, Timoney 2002, DebRoy 2007, Mike Westendorf http://esc.rutgers.edu/ask_expert/ate_fpmmm.htm (2008), and the USDA www.animalid.aphis.usda.gov/nais/index).  Horse feces desiccate and decompose rapidly in the environment.  It is unlikely that the average hiker practicing conventional hygiene will experience adverse effects from exposure to horse feces on a trail.  Nor is it likely, as reported by Dr. DebRoy of the National E. Coli Reference Center, Dr. Madgesian of UC Davis and others, that horse feces deposited near growing crop fields will be a problem.   
Vector-borne diseases are of concern to humans, but are especially of concern to horses that remain outdoors 24/7.  Food- and water-borne diseases are of particular concern to humans, but only of veterinary concern to horses. Livestock or pet fecal matter should never knowingly be deposited in streams or other water bodies.  Five pathogens associated with food- and water-borne illness were discussed in detail:  bacteria E. coli 0157:H7, Salmonella spp.; protozoa Cryptosporidium parvum and Giardia duodenalis; and a spirochete Leptospirosis interrogans.  The horse is not significantly implicated in transmitting these diseases to humans.

People are exposed to a variety of risks every day and must make decisions about which risks to ignore and which to actively manage.  Pathogens affecting humans as reported by the active surveillance of ~45.5 million Americans through FoodNet are not commonly found in horses, and if found in horses are primarily of veterinary importance.  Dr. Aaron Wildavsky, Professor at UC Berkeley has written about Americans:  “The richest, longest-lived, best protected, most resourceful civilization is on its way to becoming the most frightened.  Government has contributed to this process by taking responsibility for risk management away from individuals.”  The authors of this paper believe that sufficient resources are available that can help dispel the fear of diseases transmitted from horses to humans on trails.  Based on information in the literature, the internet, interviews with veterinarians and doctors, and reference texts, there is little significant health risk to humans, water or crops from horse feces on trails. 
Disclaimer 

These materials have been prepared by the authors and EnviroHorse for information purposes only and are not legal advice. Subscribers and online readers should not act upon this information without seeking professional counsel.  All cited web information was obtained between dates stated in the paper, and is subject to change.   Every attempt has been made to assure that the information contained in this publication is accurate. EnviroHorse and the authors assume no responsibility and disclaim any liability for any injury or damage resulting from the use or effect of any product or information specified in this publication.  
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           Phone : 814-863-2630
December 11, 2007

San Mateo County Planning Commission

455 County Center, 2nd floor

Redwood City, CA  94063

California Coastal Conservancy

1330 Broadway, 13th floor

Oakland, CA  94612

To Whom This May Concern,

I am writing on behalf of ETRAC and have been asked to help inform you regarding the status of E. coli 0157:H7 association with horses.  Currently, I am the director of the E. coli Reference Center (ECRC) at Penn State, the largest repository for E. coli strains in America.  It holds about 70,000 stains of E. coli collected over the last 50 years. ECRC is a diagnostic lab that determines the serotype and pathogenicity of E. coli strains that are submitted by clients from all over the USA.  We receive around 5000 E. coli cultures per year.

As with humans, E. coli can be a normal gut inhabitant in horses.  We have a collection of 619 different E. coli strains  isolated from horses in  the last 35 years, but none belong to the serotype 0157:H7.  This strain appears to be primarily a problem in cattle, goats and pigs.  In fact, I would agree with Dr. Gary Madgesian of the Veterinary Medical Teaching Hospital at UC Davis that it would not be my policy to routinely check for E. coli 0157:H7 in horses. 

We also have a large collection of E. coli 0157:H7 strains from humans.  It should be noted that contaminated meat appears to be the number one source for E. coli O157:H7 contamination that may lead to disease in humans.  However understanding the current dilemma facing the produce farmers, it is logical to evaluate every species with respects to this strain of E. coli.  In conclusion, it should be stated that the healthy horse that would be riding on a trail such as the one proposed, should not be suspected to harbor or spread this strain.

Respectfully yours,
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Dr. Chobi DebRoy, Ph.D.

Director 

Appendix B.  Letter from Mary Page Hufty, MD PAMC
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Palo Alto Medical

Foundation

A Sutter Health Affiliate Palo Alto Medical Clinic
San Mateo County Planning Commission 79? El Camino Real
455 County Center, 2™ floor . Palo Alto, CA 94301
Redwood City, CA 94063 (650) 321-4121
To Whom This May Concern,

As a physician with a keen interest 1n community health and well being I am writing in support of
the article submitted by Faye Brophy DVM et al which informs the opinion that riding horses on
trails and in streams have only beneficial health effects.

I have been in family practice in Northern California for 25 years. For the last 18 years I have
been at the Palo Alto Medical Foundation, which services a large percent of the population of the
Peninsula. In addition to an active practice, I am Chairman of the Health Maintenance and
Prevention Guidelines for Palo Alto Medical Foundation and the greater Sutter Health System.
My work keeps me in direct contact with the dire needs for exercise, contact with nature and
outdoor adventure of the people I serve.

[ have never encountered an infectious disease or diarrheal illness that could in any way be
attributed to horses. The risk of infection or illness from shared use of water or from manure or
urine in stream water is as close to zero as we can predict in medicine. Considering the size of the
equine presence on our Peninsular Trails I would support that the overall environmental effect is
positive.

My experience as a hiker is that the surface of trails is improved by shared use with horses; the
compaction and irregularity of the trail tread improves traction and decreases slips and falls.
Trails that are only used by pedestrians become too slick and narrow for optimal safety and
hiking pleasure.

The presence of horses keeps trails open and the tread natural. The necessity of keeping metal
horseshoes off slippery concrete or asphalt results in a huge improvement in safety for users in
general. A child’s fall while walking or running on dirt is 5x less likely to result in death than a
child’s fall on asphalt. Concrete has closer to an 8X increase in risk of death. This statistic should
be considered prior to any recreational trail 1s paved. Equestrians will always be your strongest
ally for a natural trail tread, although both hikers and bikers enjoy the feel and look of a dirt path.

Finally, I cannot resist speaking to the fear of nature and large animals, which has permeated the
last 50 years of outdoor activity. Park users and the general public must have the opportunity to
interact with the plants and animals that have as much right to be in outdoors as we do.. We have
occupied so much of the space that they need already. The role of animals and the outdoors in
decreasing illnesses including depression, heart disease, hypertension, attention disorder and
criminality has been well documented in the medical and psychological literature. We must do
everything we can to keep the outdoor experience as vibrant as possible.

Respectfully yours

Mary Pag fty

Community Based, Not For Profit www.pamf.org




Appendix C.  Letter from Scott Heatly, MD PhD

Scott A. Heatley, M.D., Ph.D.

4577 Neef Lane

Shingle Springs, Ca 95682

August 24, 2008

San Mateo County Planning Commission

455 County Center, 2nd floor

Redwood City, CA  94063

California Coastal Conservancy

1330 Broadway, 13th floor

Oakland, CA  94612

To Whom This May Concern,

I was asked by Equestrian Trail Advisory Committee (ETRAC)to review the article submitted by Dr. Brophy and offer my opinion regarding the infectious disease risk posed by horses. 

I have provided medical care to the Bay Area patients for approximately 30 years since starting medical training at Stanford University. I have ridden horses for 45 years. During this time I have not seen any infection transmitted from horse to human. I agree with the article submitted by Dr. Brophy. The theoretical infectious disease risks are correctly presented as being improbable.

While I am not concerned regarding infectious disease risk, I do wish to mention general trail safety. I appreciate your efforts at maintaining trails in good repair. Equally important is your continued education and posted signs promoting safe sharing of the trails for all users.   

Please let me know if you have questions.

Sincerely, 

Scott A. Heatley M.D., Ph.D.

Appendix D. Letter from Mylon Filkens, DVM, MS

MYLON E FILKINS, D.V M JOHN A. TOLLLEY, D.V.M CHRISTIAN D. COMEAU. D V M. LAURA A BLANTON, D.V.M

BAKERSFIELD VETERINARY HOSPITAL, INC.

4408 WIBLE ROAD. BAKERSFIELD, CALIFORNIA 93313

PHONE (661) 832-1150 . FAX (661) 832-9653

E-MAIL: bvhwla @ aol.com

September 4, 2008

California Coastal Conservancy

1330 Broadway, 13th Floor

Oakland, CA946l2

San Mateo County Planning Commission

455 County Center, 2nd Floor

Redwood City, CA 94063

To Whom It May Concern:

I have been in large animal veterinary practice primarily equine in the central valley of

California since 1965. My interest in backcountry recreation with saddle and pack stock

has lead me into an advocacy for access to public lands by equestrians. This equestrian

access was challenged by the High Sierra Hikers Association when they sued the

National Park Service over recreational use of horses in the back country of Sequoia

Kings Canyon National Park. Allegations in the suit listed diseases that horses could

transmit to humans. These allegations revealed the misinformation, ignorance and lack

of scientific information in regard to equine zoonoses.  Some of the equine diseases listed

had long been eradicated in this country.  Others had no significant scientific

documentation of equine-human interaction.  A second issue developed in regard to the

use of horses on public lands that were identified as watersheds. California water district

managers have denied equestrian access to watersheds on the grounds that horses were a
source of Cryptosporidium and Giardia.  There was little in the scientific literature to

support this claim.   I drafted a pilot study of Cryptosporidium and Giardia in 91 horses of

recreational riding age from a number of sites in California.  Fecal samples were

submitted for laboratory analysis at the College of Veterinary Medicine University of

California Davis. All samples were negative for Cryptosporidium and Giardia.

Subsequent studies on large numbers of saddle and pack horses have been completed

under the direction of Dr. Robert Atwell at UC Davis.  These studies over several years

and with large number of horses and mules proved that recreational saddle and pack stock

are not significant source of Cryptosporidium or Giardia in the backcountry.

Veterinarians are trained to recognize animal diseases transmitted to man.

Throughout history some zoonotic diseases have been identified by the population

affected. Swine herder's disease (leptospirosis), wool sorter's disease (Anthrax), Orf

(Ovine contagious ecthyma).   There are no diseases identified for those who lived in

close proximity to horses and mules.

There certainly are diseases common to horses and man. There certainly is not good scientific 
evidence that supports exclusion of horses and mules from recreational activity.
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Appendix E Letter from Larry Wohlford, DVM
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San Mateo County Planmng Commission
455 County Center, 2™ Floor
Redwood City, CA 94063

California Coastal Conservatory
1330 Broadway, 13™ Floor
Oakland, CA 94612

To Whom it may concern,

I have} been an equine veterinarian practlcmg on the San Francisco

l ay rea for twenty-1i

2 f~9*f‘orse donkey or mule. I have read thé arﬁcle ertten by Dr.
Brophy and her colleagues and I agree that riding horses poses no
signifi :s??f?fant threat of disease transfer from equids to humans.

Sincerely,

(@ Lol
Larry Q

ohlford DVM

2995 Woodside Road, Suite 400 PMB 372 Woodside, CA 94062 (650) 851-1214




Table 1 Primary Conditions Affecting Horses http://nahms.aphis.usda.gov/equine/equine05/equine05_report_part1.pdf

	Conditions of Horses
	%

	Injury, wounds and trauma 
	25.7 

	Lameness, foot and hoof problems
	15.5

	Colic and digestive problems
	12.8

	Respiratory problems
	9.1

	Eye problems
	6.5

	Skin problems
	5.4

	Dental problems
	5.3

	Overweight or obese
	3.4

	Reproductive problems
	3.3

	Infectious diseases
	1.6

	Weight loss
	1.1

	Cancer
	1.1

	Neurologic problems
	0.9

	Behavior problems/safety
	1.0

	Liver or kidney
	0.5

	All Others/unknown
	1.8


Table 2 Primary Causes of Horse Deaths March 2007 (Equids > 30 days old)
http://nahms.aphis.usda.gov/equine/equine05/equine05_infosheet_mortality.pdf

	Causes of Equine Deaths
	%

	Old age problems
	30.4

	Injury/wounds/trauma
	16.0

	Colic
	15.2

	Lameness, leg, or hoof
	  7.7

	Digestive
	3.0

	Cancer
	2.7

	Fire, lightning, storms
	2.1

	Liver/Kidney
	1.9

	Other Known 
	5.8

	Combination (resp., neuro, reprod.)
	9.2

	Unknown
	5.7


Table 3 Primary Causes for Emergency Room Visits

MSNBC Report (May 2005)

	Causes of ER Visit
	%

	Falls or automobile accidents
	35

	Stomach and chest pains 
Fever and cough
	20

	Injuries
	14

	All Other/unknown
	31


Table 4 Primary Causes for Human Mortality 
www.cdc.gov
	Causes of Human Deaths
	%

	Heart
	27.2

	Cancer
	23.1

	Stroke and cerebrovascular
	6.3

	Chronic lower respiratory
	5.1

	Accidents
	4.7

	Diabetes
	3.1

	Alzheimers
	2.8

	Pneumonia Influenza
	2.5

	Nephrotic conditions
	1.8

	Septicemia
	1.4

	Intentional self-harm
	1.4

	Chronic liver disease and cirrhosis
	1.1

	Hypertensive and renal diseases
	1.0

	Parkinson
	0.8

	Homicides
	0.7

	All Other/unknown
	17.3


TABLE 5   OEI Zoonoses of Concern from Horses

The Office International des Epizooties ( left column) lists potential horse diseases (as of Jan 2008).  The authors have added the second column for their comments “Issues in the US” based on AAEP Vaccinations for the Adult Horse. See Table 6) 

	OIE Equine Specific Diseases 


	OIE Diseases Specific to the Horse
	Issue in the United States

	African horse sickness
	Unknown in US

	Contagious equine metritis
	Eradicated in US1

	Dourine
	Unknown in US

	Equine encephalomyelitis (Eastern- EEE)
	AAEP Core Vaccination

	Equine encephalomyelitis (Western WEE)
	AAEP Core Vaccination

	Equine infectious anemia  (Coggin’s Test given)
	Disease of Veterinary Importance2

	Equine influenza 
	AAEP Risk-based Vaccination

	Equine piroplasmosis
	Not endemic in US3

	Equine rhinopneumonitis
	Regional Risk-based Vaccination

	Equine viral arteritis (EVA)
	AAEP Risk-based Vaccination

	Glanders
	Disease of Veterinary Importance

	Surra (Trypanosoma evansi)
	Unknown in US

	Venezuelan equine encephalomyelitis (VEE)
	Rare in US; Risk-based vaccine4


	OIE Multiple Species Diseases
	 

Issue in the United States

	Anthrax
	AAEP Risk-based Vaccination

	Aujeszky's disease (pseudorabies)
	Eradicated in US domestic pig herds5

	Blue tongue
	Known in wildlife, but not US horses

	Brucellosis (Brucella abortus ) 
Brucellosis (Brucella melitensis ) 
Brucellosis (Brucella suis )
	Uncommon in the US. If here, it is a Disease of Veterinary Importance

	Crimean Congo haemorrhagic fever
	Not in US

	Echinococcosis/hydatidosis
	Disease of Veterinary Importance6

	Foot and mouth disease
	Not in US

	Heartwater
	Not in US7

	Japanese encephalitis
	Not in US

	Leptospirosis
	Disease of Veterinary Importance

	New world screwworm (Cochliomyia hominivorax ) 
	Eradicated in US8

	Old world screwworm (Chrysomya bezziana )
	Not found in US8

	Paratuberculosis
	Disease of Veterinary Importance9

	Q fever
	Disease of Veterinary Importance10

	Rabies
	AAEP Core Vaccination

	Rift Valley fever
	Not in US

	RinderpestTrichinellosis
	Horse meat is not eaten in US

	Tularemia (tick borne)
	Disease of Veterinary Importance

	Vesicular stomatitis
	Disease of Veterinary Importance

	West Nile Fever
	AAEP Core Vaccination


1  Contagious equine metritis – www.aphis.usda.gov/lpa/pubs/fsheet_faq_notice/fs_ahcem.html
2  Equine infectious anemia -  www.aphis.usda.gov/lpa/pubs/fsheet_faq_notice/fs_aheia.html
3. Equine piroplasmosis  - www.avma.org/reference/backgrounders/equine_piroplasmosis_bgnd
4. Venezuelan equine encephalomyelitis – www.emedicine.com/emerg/topic886.htm
5. Aujeszky’s disease – The Center for Food Security &Public Health. AUJ_A1206_0707 
6. Echinococcosis Hydatid Cyst – www.emedicine.com/MED/topic629.htm
7. Heartwater: Center for Food Security & Public Health  HRTW_A0106 APHIS  Factsheet  Veterinary Services July 2002
8. Screwworm Myiasis – The Center for Food Security & Public Health  SCRW_A1007
9. Paratuberculosis – http://alan.kennedy.name/crohns/animal.htm & http://alan.kennedy.name.crohns/johne.htm
10. Q Fever – www.cdc.gov/healthypets/diseases/qfever.htm  &  www.cdc.gov/ncidod/dvrd/qfever/index.htm
Diseases on the AAEP Schedule (see Table 6 following) not included on the OIE List Include:

	Tetanus
	AAEP Core Vaccination

	Botulism Type B
	AAEP Risk Based Vaccination

	Equine Herpesvirus-Rhino
	AAEP Risk Based Vaccination

	Potomac Horse Fever
	AAEP Risk Based Vaccination

	Rotavirus (for pregnant mares)
	AAEP Risk Based Vaccination

	Streptoccus Equi (Strangles)
	AAEP Risk Based Vaccination


Table 6  AAEP Vaccination Schedule – 5 pages; 2 pg Core, 3 pgs Risk-based
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Table 7 Contagious Critters

From The Horse   Contagious Critters by K. Walcott (J. Timoney DVM)
May 01 2001, Article # 13 www.thehorse.com/ViewArticle.aspx?ID=13

Diseases from other animals pose a constant threat to horses.  Outbreaks happen when the conditions are right, not just because the pathogens are present, which makes occurrences hard to predict.  Geography, weather, humidity, exposure, concentration of animals, etc. are all factors.  Most of the diseases in animals are host specific.  Good husbandry is always good medicine--clean, healthy horses in healthy environments are less susceptible to disease. Avoiding stress on your horses is also vital: hard work, sickness, travel, etc. Salmonella in particular is associated with stress.  Keep you horse vaccinated.

	DISEASE
	TRANSMISSION TO HORSES
	RESERVOIR

	Anthrax
	grazing on infected pasture
	most animals (rare in horses)

	Cryptococcosis
	fecal contamination
	birds (rare)

	Equine Protozoal Myeloencephalitis (EPM)
	fecal contamination
	opossums, possibly more

	Histoplasmosis
	fecal contamination
	birds, bats (rare)

	Leptospirosis
	contaminated water
	wildlife

	Lyme Disease
	ticks
	rodents

	Pigeon Fever (Dryland Distemper)
	insect vector
	sheep, goats

	Potomac Horse Fever
	unknown--pasture?/Caddis flies?/snails?
	unknown vertebrate host

	Rabies
	bites from infected animals
	warmblooded animals (rare)

	Rain rot or Rain scald
	contaminated water
	cattle

	Ringworm
	contact, indirect contamination
	cattle, rodents

	Salmonellosis
	fecal contamination
	birds

	Tuberculosis
	fecal contamination
	wild birds (rare)

	Tyzzer's Disease
	fecal contamination
	rodents

	Vesicular stomatitis
	insect vector, equipment
	cattle, swine


Table 8. 2007 CDC FoodNet Surveillance Data (www.foodsafety.gov)

	      Disease
	# Actual Illnesses per 45.5m people
	Overall Incidence per  100,000 Population
	Extrapolates up to an Estimated # of People (based on pop. Of 300 million)
	Est. % Food- borne transmission rate (1999 data)

	Salmonella
	6,790 
	14.92
	44,769
	95

	Campylobacter
	5,818
	12.79
	38,360
	80

	Shigella 
	2,848
	6.26
	18,778
	

	Cryptosporidium
	1,216
	2.67
	8,017
	*10

	STEC O157 
	545
	1.20
	3,593
	85

	Non STEC-O157 
	260
	0.57
	1,714
	

	Yersinia 
	163
	0.36
	1,074
	90

	Vibrio 
	108
	0.24
	712
	

	Listeria 
	122
	0.27
	804
	99

	Cyclospora 
	13
	0.03
	86
	

	TOTAL
	17,525
	
	117883
	


* primarily water-borne   

TABLE 9 Waterborne Pathogens from Livestock

Pathogens excreted by livestock and transmitted to humans through water, paper by Edward R. Atwill, DVM, MPVM, PhD Veterinary Medicine Teaching and Research Center School of Veterinary Medicine University of California, Davis, 1997.
	Waterborne protozoa pathogens of PRIMARY concern (known livestock component)
	Special concerns and comments

	
Cryptosporidium parvum
	Low infectious dose; environmentally resistant oocysts; oocyst 5 x 5 microns

	
Giardia duodenalis
	Low infectious dose; environmentally resistant cysts; zoonotic potential under debate; cysts approximately 12 x 15 microns

	Waterborne bacterial pathogens of primary concern
	Sizes range from 0.2 x 1.5 to 1.5 x 6.0 microns

	
Campylobacter spp. 
	Common in livestock and wild birds

	
Salmonella spp.
	Common in livestock feces

	
Pathogenic strains of E. coli
	Can be highly virulent for humans

	
Yersinia spp.
	Swine are considered a primary reservoir; apparent low annual incidence in humans


	Waterborne protozoa pathogens of secondary concern
	Special concerns and comments

	
Toxoplasma gondii
	Felines are the definitive host, not livestock

	
Balantidium coli
	Swine suspected, but no clear role

	
Entamoeba histolytica
	Human reservoir

	
Cyclospora cayetanensis and Microsporidia (Enterocytocytozoon bieneusi, Septata intestinalis)
	Unknown reservoir and livestock not known to shed these protozoa at this time

	Waterborne bacterial pathogens of secondary concern
	

	
Clostridium perfringens types A & C
	Waterborne transmission unclear

	
Listeria monocytogenes 
	Waterborne transmission unclear; human infection typically food-borne

	
Brucella spp.
	Waterborne transmission unclear

	
Leptospirosis interrogans
	Waterborne transmission unclear; human infection typically by direct contact

	Waterborne viral pathogens from livestock
	Little scientific evidence that viruses shed in the feces of livestock pose a health threat to humans in the U.S.A.


Table 10.    Campylobactor jejuni a bacteria

	Description of Camplyobactor jejuni

Campylobacter jejuni is the most common cause of diarrheal illness in humans worldwide and is responsible for approximately 5-14% of all cases of diarrhea. The organism is under active FoodNet surveillance.  Campylobacter enteritis is principally a zoonotic disease, communicated from animals to man under natural conditions. These bacteria are harbored in the intestines of domestic and wild animals, particularly birds.  Indirect transmission by contaminated water and food is the most common infection mode.  Contaminated food (especially raw or undercooked poultry and raw milk) and contact with infected animal feces (especially cats and dogs) are the main sources of infection.    Surface water and mountain streams can become contaminated from infected feces from animals or wild birds.

Most cases are sporadic, occurring more frequently in summer (www.cdc.govg/ncidod/), but outbreaks, associated with sources such as raw milk, are also seen.  If an outbreak occurs it will likely be associated with drinking contaminated water.  Guillain-Barré syndrome (GBS) is an acute flaccid paralysis that can occur several weeks after infection with various agents, including Campylobacter. 

	Incidence 

Humans:  In 2006, ~85,000 people were reported to have Campylobacter (Table 8).  When an infected bird is slaughtered, Campylobacter can be transferred from the intestines to the meat.  More than half of the raw chicken in the US market has Campylobacter on it.  Campylobacter is also present in the giblets, especially the liver. Campylobacter organisms from raw meat can spread to the other foods (Mead et al. 1999). Virtually all people infected will recover completely.

Horses:  There is no documented linkage between Campylobacter in the horse gut and human health.  The Merck Veterinary Manual (8th Ed. 1998) makes no reference to this disease in horses according to Mike Westendorf http://esc.rutgers.edu/ask_expert/ate_fpmmm.htm.

	Mortality

Humans: Although Campylobacter does not commonly cause death it has been estimated (Mead et al. 1999) that about 100 people may die from it each year (www.cdc.gov/ncidod/dbmd/diseaseinfo/campylobacter_g.htm ). Deaths are rare in C. jejuni infections and are seen mainly in patients with cancer or other debilitating diseases. The estimated case/fatality ratio for C. jejuni infections is 1:1,000 (www.cfsph.iastate.edu/Factsheets/pdfs/campylobacteriosis.pdf). 

Horses:  Unknown.  No information on horses dying from it.  Likely 0%.



	Asymptomatic Carrier

Humans: Known, but no data

Horses:  Unknown, nothing in the literature or on web

Other: Many chicken flocks are silently infected with Campylobacter

	Survivability in the Environment

Buswell et al. (1997) shows survivability in water decreases with increasing temperature and oxygen.  Campylobacters are not found in water in the absence of E. coli (EPA 2003, AWWA 1999).

Campylobacter survive in feces 3-4 days (Mitshcerlich and Marth 1984).  

	Prevention

Campylobacter bacteria are killed by cooking.  

Some data suggest that Campylobacter can spread through a chicken flock in their drinking water. Providing clean, chlorinated water sources for livestock might prevent Campylobacter infections in poultry flocks and thereby decrease the amount of contaminated meat reaching the market place.  Keep horses away from livestock and water troughs.

	Risk

Horses are not likely to be the source of this infection.


Table 11  Yersinia enterocolitica, a bacteria


	Description of Yersinia enterocolitica


Rats are the most common source of infection for humans world-wide. In the US, the most common sources of infection for humans are dogs, cats, livestock, rodents and wild mammals www.vin.com.  Strains of Y. enterocolitica from most species of animals differ from those in man.  People get sick from contact with infected feces, eating pork that is not cooked properly, by drinking contaminated milk, or via fecal-oral routes. Y. enterocolitica has been associated with appendicitis both in this country and abroad.  It is known to multiply in meat at refrigerator temperatures.  This disease is on the FoodNet surveillance list. (www.aaahoardingbiohazard.com/contamination.htm and Acha and Szyfres 1987).  

	Incidence

Humans:  Yersiniosis does not occur frequently.  There were an estimated ~2400 cases in 2006 (Table 8) with 90% of cases assumed to be food-borne, specifically from pork (Emerging Infectious Diseases 1999 www.cdc.gov).


Horses:  Yersiniosis can occur, but is exceedingly uncommon. Yersinia is not listed as a common disease of horses.  If present, it lives in the intestines of animals.  Slaughter spreads it to meat; however, horses are not commonly eaten in the US (www.bccdc.org). 

	Mortality

Humans: Low (Emerging Infectious Diseases 1999). 

Horses: Unknown.  No data in the literature or on the web.  Likely 0%

	Asymptomatic Carrier


Humans:  There are asymptomatic human carriers according to the literature (Stroebel et al. 2000).


Horses:  Unknown. Unable to find references for horses. Other animals have been reported to be to be asymptomatic carriers  (www.answers.com/topic/yersiniaenterocolitica?cat=health which takes you to www.wikipedia.com ).


	Survivability in the Environment
 
Essentially, it is found where one might encounter coliform organisms. However, Y. entercolitica is able to survive for longer periods of time in aquatic environments.  It has been shown to grow at low temperatures and survive for 18 months at 4°C.  This organism can be present when coliform indicator organisms are not (EPA 2003 and AWWA 1997). Y.  enterocolitica can survive and grow in water for over a year (Mitshcerlich and Marth 1984).

	Prevention


Humans:  Avoid eating undercooked pork products and drinking unpasteurized milk (www.CDC.gov  FoodNet).  This disease is passed in feces.  

Horses:  Keep paddocks and water clean.

	Risk 

The risk of getting this disease from a horse is low.  Y. enterocolitica  is a relatively infrequent disease in humans, only occasionally associated with direct contact with animals (www.CDC.gov  FoodNet).


Table 12  Listeria monocytogenes, a bacteria

	Description of Listeria monocytogenes

Listeria is frequently consumed in small amounts by the general population without apparent ill effects; only high levels of ingestion are problematic.  Healthy adults and children occasionally get infected with Listeria, but they rarely become seriously ill.   Babies can be born with listeriosis if their mothers eat contaminated food during pregnancy.  

In many foods complete absence of Listeria is unrealistic and unattainable.  A risk approach must be undertaken with focus on foods with historic association with human diseases (Orriss 1997).  The bacterium has been found in a variety of raw foods, such as uncooked meats and vegetables, as well as in processed foods that become contaminated after processing, such as soft cheeses and deli cold cuts.  It is primarily a food- borne disease.  It is a FoodNet Surveillance disease.  

Listeria monocytogenes is found to be naturally present in soil and water. Fresh produce can become contaminated from the soil or from feces used as fertilizer.  Listeria has been associated with leaf litter, bird droppings, silage, sewage, and animal feces.  Although food-borne transmission accounts for all reported domestic outbreaks, the potential for nosocomial transmission has been demonstrated including fecal-oral routes and inhalation (Mead et al. 1999).  World-wide, it is more common in temperate zones than in the tropics (Acha and Szyfres 1987)  

	Incidence 

Humans: In 2006, ~1800 people had Listeria infections (Table 8).  

Horses:    Listeria monocytogenes infection is rare in horses and is often unapparent. It is primarily a disease of veterinary importance because it can lead to septicemia, gastroenteritis and abortion or stillborn foals. (Burgess and Lohmann 2006, Rütten et al. 2006) and may be associated with animal eye infections (conjunctivitis, keratitis, and uveitis).   L. monocytogenes may have to be considered more commonly as a causative agent of eye infections in ruminants and horses.  This pathogen enters the body through wounds or the conjunctive surfaces (Evans et al. 2004).

	Mortality

Humans: Listeria accounts for 28% of total food-borne deaths, second highest mortality after Salmonella (Mead et al. 1999).  It is rare in people, but if they get it Burgess and Lohmann (2006) say that mortality can approach 50% of humans in Canada.  In susceptible groups of people, the overall mortality rate is 20-30%. The mortality rate can be as high as 70% in

untreated neurologic diseases. www.cfsph.iastate.edu/Factsheets/pdfs/listeriosis.pdf.


Horses: Unknown.  No information in literature or on the web.  Likely 0%.

	Asymptomatic Carrier

Humans: Approximately 1-10% of the population is thought to

carry L. monocytogenes asymptomatically in the intestines www.cfsph.iastate.edu/Factsheets/pdfs/listeriosis.pdf .

Animals:  Particularly small ruminants, can carry the bacterium without appearing ill and can contaminate foods of animal origin such as meats and dairy products.   Horses are not generally eaten in the US.

	Survival in the Environment 


Listeria is quite hardy and resists the freezing, drying, and heat remarkably well (USDA Bad Bug Book)

Listeria lives 3 wks in fresh feces and up to 311 days in soil (Mitscherlich and Marth 1984).  Survival in soil is higher than survival on surfaces.  Listeria may grow on vegetables. 

	Prevention

Humans:  Although healthy people may consume contaminated foods without becoming ill, those at increased risk for infection can probably get Listeriosis after eating food contaminated with even a few bacteria.  Avoid high-risk foods and cook food well.  Consume perishable and ready-to-eat foods as soon as possible.  Avoid hot dogs, luncheon or deli meats (or their juices), unless steaming hot.  Avoid soft cheeses unless they state that they are pasteurized.  Do not eat refrigerated pates, seafood or fish unless they are cooked in something.

Horses:  Keep spoiled silage away from horses.  Fence off areas of standing water where wildlife might drink (Walcott/Timoney 2001).

	Risk 

You get Listeriosis by eating contaminated food.  Food will always represent some biologic risk:  it is the task of the food industry to maintain the level of risk at the minimum that is practical and technologically feasible.  It should be the role of regulatory bodies to use risk assessment to determine realistic and achievable risk levels for food borne hazards and to base their risk management and food safety policies on the practical application of the results of these (Orriss 1997).

Horses are not likely to be a risk for this disease in humans.
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