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One Health: The Intersection of Humans, Animals, and the Environment

Monath et al.  Introduction: One Health Perspective, pp. 193-198

SUMMARY: One Health is defined as “a world-wide strategy for expanding interdisciplinary collaborations and communications in all aspects of health care for humans and animals”.  The concept promotes integration of human, animal and environmental health and several U.S. agencies are working to implement the One Health Initiative, including the NIH, CDC, FDA, and USDA.   

Various applications of the One Health approach:

1. Effective surveillance, detection and treatment of zoonotic diseases.

2. Education of pet owner about zoonoses, reduction of transmission risks through vaccination and parasite control in Veterinary Medical Practice.  The profession is also responsible for the care of companion, exotic and food-producing domestic animals, wildlife, as well as making contributions to biomedical research, ecosystem management, public health, food and agriculture systems safety, and biosecurity.

3. Laboratory animal research

Articles in this issue illuminating the variety of One Health collaborations:

1. Mainstreaming Animal-Assisted Therapy.  Palley, O’Rourke, Niemi (2010)

2. Cross Talk from Pets to People:  Translational Osteosarcoma Treatments.  Withrow, Wilkins (2010)

3. Modeling Opportunities in Comparative Oncology for Drug Development.  Gordon, Khanna (2010)

4. Zoonotic Enterhemorrhagic Escherichia coli:  A One Health Perspective.  Garcia, Fox, Besser (2010)

5. Methicillin-Resistant Staphylococcus aureus in Animals.  Weese (2010)

6. Microbe Hunting in Laboratory Animal Research.  Palacios, Briese, Lipkin (2010)

7. Understanding Risk Perceptions to Enhance Communication About Human-Wildlife Interactions and the Impacts of Zoonotic Disease.  Decker, et al (2010)

8. Animals as Sentinels:  Using Comparative Medicine to Move Beyond the Laboratory.  Rabinowitz, et al (2010)

9. Lessons from Pandemic H1N1 2009 to Improve Prevention, Detection and Response to Influenza Pandemics from a One Health Perspective.  Pappaioanou and Gramer (2010)

10. A Global Veterinary Medical Perspective on the Concept of One Health:  Focus on Livestock.  Sherman (2010)

QUESTIONS:

1. T/F.  One Health is recently developed concept of the last century.
2. Which of the following is NOT a component of the One Health approach:

a. Clinical medicine and surgery

b. Biomedical research

c. Environmental health

d. Public health

e. None of the above

ANSWERS:

1. False – the One Health perspective was launched by Rudolph Virchow in the 19th century.

2. E (none of the above)

Palley et al.  Mainstreaming Animal-Assisted Therapy, pp. 199-207

Domain   3: Research; T2 - Advise and consult with investigators on matters related to their research 


SUMMARY:

Definition - Animal-assisted therapy (AAT): presentation of an animal to one or more persons for the purpose of providing a beneficial impact on human health or well-being.
 
AAT is not a standardized process. As such, neither are the studies that seek to evaluate its effects. In order to mainstream AAT into accepted medical practice, it needs to be evaluated in a systematic and controlled way. The current body of literature has conflicting evidence of the effects of AAT on physiological and psychological parameters.  In order to systemize the investigation of AAT, three things need to be addressed: the study population, the study intervention (species of animal, duration of exposure, any interaction with the animal handler, the type of intervention such as observation or physical contact) and a measurable endpoint. The best way to standardize these variables will likely be with small and medium-sized studies of specific populations rather than one over-arching system to be applied in all situations.
 
QUESTIONS:

1. 
True/False: Studies of AAT would require IRB approval but not IACUC approval.

2. 
Alzheimer’s patients increased food intake and body weight with the addition of _____ to their dining room

a.   Cage of birds

b.   Fish tank/aquarium

c.   “resident” dog

ANSWERS: 
1.  
False

2. 
B

Withrow and Wilkins.  Cross Talk from Pets to People: Translational Osteosarcoma Treatments, pp. 208-213

Domain 3: Research, Task 1: Facilitate Research Support, K3: Animal Models

SUMMARY: This is an excellent paper on a collaborative effort between a Veterinarian and a Human Physician on the treatment options for osteosarcoma in dogs and humans.  The authors describe the remarkable similarities between Osteosarcoma in dogs and humans and the advantages of using the spontaneous canine osteosarcoma to evaluate local tumor control and metastasis.  The advantages of the canine model are it's large size, high prevalence of the disease, shared genetic aberrations and the response to traditional chemotherapies is similar to that in humans.  There are some differences in the canine model which include adult onset (vs. adolescent onset in humans) and a somewhat poorer prognosis for canine patients.

Some of the techniques which have been further specialized in dogs include Intra-Arterial and Intracavitary chemotherapy. These techniques have been validated in the canine model and led to increased survival in both pediatric and adult human patients with osteosarcoma.  There has also been extensive work with limb-sparing techniques so that the quality of life can be improved with long term survival.  Researchers have been able to evaluate different types of weight bearing grafts in canines to establish what will provide long term support to the limb after extensive chemotherapy.  The canine model is useful for this because of its larger size and increase in weight bearing limbs more similar to the human population.  There has also been further evaluation of radiation techniques that used to be considered resistant - these include intraoperative radiation, radionuclides, and stereotactic radiosurgery.

A somewhat surprising discovery has been that the presence of infection at a limb sparing surgical site leads to an increased survival - this has been shown to be unrelated to the type of bacterial infection, severity of the infection or the duration of infection.  It is thought that the infection somehow stimulates the local immune system and helps survival after chemotherapy.

One specific example that is given in regards to genetic similarities of the disease is the presence of the protein ezrin which is associated with a poor prognosis in both humans and dogs.  They have been able to collaboratively design a clinical trial in dogs to block the ezrin protein with rapamycin - this study involved 14 veterinary schools and was funded by the Morris Animal foundation, endorsed by human oncology groups and run by the NCI-managed Comparative Oncology Trials Consortium.

This paper is a great summary of how osteosarcoma is an example of the One Health integration of disciplines and translation of animal disease to help lead to treatments in both animals and humans.

QUESTIONS: T/F
1. 
Translational medicine involves using animal diseases to help understand and treat human diseases.

2.  
Osteosarcoma in dogs is more prevalent than in humans.

3.  
There are not genetic similarities between the canine and human osteosarcoma.

4.  
Bacterial infection in limb sparing techniques after chemotherapy for osteosarcoma leads to a poor prognosis.

ANSWERS:
1.  
T

2.  
T

3.  
F

4.  
F
Gordon and Khanna.  Modeling Opportunities in Comparative Oncology for Drug Development, pp. 214-220

Primary Species: Canis familiaris

SUMMARY: The objective of this article was to discuss the advantages of using pet dogs as a model for human oncology. The author compares the advantages and disadvantages of using dogs for oncologic studies with the in vitro and mouse models currently used.

While in vitro studies are necessary for the initial development of most anti-cancer agents because they permit low cost and rapid screening of potentially active agents and can link mechanisms of action with potentially valuable biomarkers for co-development with a novel agent, the artificial environment of high serum growth factors, nutrients, and oxygen are likely quite different from those of tumors in patients with cancer. It is difficult to model host-tumor interactions in tissue culture. The use of tissue culture is inadequate to resolve questions about drug distribution in tumors, pharmacokinetics, pharmacodynamics and toxicity.  

For mouse models, the use of genetic engineering has enabled the use of genetically engineered mouse models to study cancer biology and to evaluate novel cancer therapeutics.  Their relatively small size and the speed with which they develop tumors after implantation make them suitable to study the effects of treatments. However, there are many examples where tumor responses seen in mouse models have not been predictive of human response to a cancer treatment (Biologic differences between transplanted cancers in mice and humans and differences in pharmacokinetics) 

Biologic differences between humans and mice: Telomerase is active in most murine cells, but not in human somatic cells, effects of alterations in certain genes and pathways, differences in oxidative metabolism, and mice can tolerate higher concentrations of drugs and proteins than humans and their BM may be less sensitive to many cytotoxic agents. 

Xenografts derived from immortalized cell lines often have genetic drift and may not retain characteristics of the original human tumor. Treatments may not replicate the condition seen in cancer patients. Immunocompromised mice are not suitable for testing agents that work through immune mechanisms. 

Genetically Engineered Mouse models: There is difficulty replicating the multistep progression and clonal derivation of human tumors; making drug development more difficult. GEM models may bias preclinical development toward drugs that target the known engineered genetic defects without translating to more genetically complex cancers in humans.  Intellectual property issues.

Spontaneous Tumors in Dogs: Cancer is the leading cause of death in older dogs (~45% in dogs >10 years). This prevalence provides opportunity to improve the health of such dogs and develop new cancer drugs. Dogs and humans are relatively similar genetically and physiologically for many cancer associated genes; closer than mice and humans. Pets dogs develop spontaneous tumors under similar environmental conditions to humans, show similar cancer progression, resistance to therapy, and metastasis as in human cancers. 

Limitations of the pet dog model: Studies in pet dogs takes longer to complete than rodent studies because of the need to recruit dogs with spontaneously occurring tumors. The cost of studies and quantities of drugs needed are greater than rodent studies. Dogs may not tolerate the same dose intensity as humans without toxicity. And disease, age, and the effects of concomitant medications complicate attempts to perform controlled toxicity studies in pet dogs with cancer.

Comparative Oncology Infrastructure Support: The Comparative Oncology Trials Consortium (COTC) was started in 2004 to execute clinical comparative oncology trials. The Canine Comparative Oncology and Genomics Consortium were started in 2007 to develop a repository for tissue biospecimens from dogs w/ cancer. 

Translational studies in pet dogs are not subject to the same constraints as human trials and may provide a more appropriate and predictive model system. This could allow for improved lead agent selection and clinical trial design, failure of fewer agents late in the development pipeline, and better success for new oncology drugs. 

QUESTIONS:
1. Cell cultures used in oncology studies are beneficial for: 

2. Mouse models used in oncology studies are beneficial for: 

3. Relatively similar genetically and physiologically. Treated with the same chemotherapeutic drugs used in humans show similar cancer progression, resistance to therapy, and metastasis as in human cancers describes which cancer model:

ANSWERS:

1. Rapid screening of potentially active agents and link mechanisms of action with potentially valuable biomarkers for co-development with a novel agent. 

2. Understanding cancer biology and evaluating novel cancer therapeutics

3. Dogs

Garcia et al.  Zoonotic Enterohemorrhagic Escherichia coli: A One Health Perspective, pp. 221-232

Task 1

SUMMARY: This article reviews infections with enterohemorrhagic E. coli (EHEC) strain O147 in humans and provides a “One Health” perspective about EHEC in animal and environmental reservoirs. The authors also propose intervention strategies targeted at pathways of transmission to optimize effective prevention and control measures. 

Escherichia coli O157, the prototype and most virulent enterohemorrhagic E. coli (EHEC), was isolated in 1982 from outbreaks of hemorrhagic colitis associated with consumption of undercooked meat in fast-food restaurants. It plays a causative role in the development of the hemolytic uremic syndrome (HUS) in humans characterized by microangiopathic hemolytic anemia, thrombocytopenia, and acute renal failure.  E. coli O157 is considered by the World Health Organization as a zoonotic emerging pathogen with potential of inducing outbreaks of disease associated with diarrhea, hemorrhagic colitis, and HUS in humans.  

The pathogenesis of EHEC infection has been investigated in mice, rats, rabbits, ferrets, dogs, pigs, baboons, and macaques. The current model of pathogenesis indicates that the Shiga toxin, produced by E. coli, enters through the epithelial cells of the intestinal tract inducing inflammation and then targets the endothelium of organs (e.g. intestine, kidney, and brain). Another virulent important factor of EHEC is the outer membrane protein called intimin which is involved in the attachment to the intestinal epithelial cells and effacement of the microvilli. 

Human EHEC infection can be asymptomatic, or include diarrhea, hemorrhagic colitis, and HUS, a leading cause of acute renal failure in children that is potentially fatal. A major complication of HUS can involve the central nervous system manifesting clinically in seizures or coma. A recent study from the Food-Disease Active Surveillance Network reported that death occurred only in 0.6% of all patients with O157 infection with the highest proportion of HUS cases in children under 5 years of age.

Transmission is via the fecal-oral route and frequently occurs through ingestion of contaminated food or water, direct contact with infected animals, humans, or objects, but rarely by inhalation. The infective dose in humans has been estimated at 4-24 organisms. Infected individuals are highly contagious and may be considered a public health hazard.

The sources of EHEC O157 for human infections include ruminants such as sheep and especially cattle. Detected fecal prevalence of EHEC O1576 in cattle depends on age group and season with prevalence peaking in summer and early autumn. The highest shedding in cattle has been reported to be between 2 months and 2 years of age. The biological basis for seasonal or age-related shedding in cattle is unknown. EHEC O157 can be isolated from all sites of the bovine gastrointestinal tract during necropsy but it seems to have a special tropism for the rectoanal junction. This unique colonization site is consistent with the suggestion that fly transmission may be important in the dissemination among animals. In experimental oral infections cattle have been shown to have the ability to amplify ingested E. coli strains. Swine are also potential reservoirs of O157 as they are susceptible to both direct (contact) and indirect (aerosol) transmission. Feral swine that shared rangeland with livestock gained access to crop fields and were identified as vectors of O157 outbreaks linked to consumption of fresh spinach in 2006. This outbreak confirms the complex ecology of agriculture animals and wildlife and zoonotic transmission of EHE O157. Other species such as rabbits, birds or rats, that had contact with cattle farms, showed detectable fecal isolates of O157. There are only a few studies of EHEC O157 shedding in wild animals and of very limited geographic scope. 

Various species of flies were found to harbor EHEC O157 and transmit EHEC O157 as a common insect vector to cattle. EHEC has the capability for replication and prolonged survival in different environmental niches. For humans, contaminated drinking water and recreational waters are associated with EHEC O157 infections. Among animals, cattle water-troughs contaminated with EHEC O157 have been associated with increased fecal prevalence in cattle. It is discussed to consider cattle as an amplifying vehicle for EHEC infections rather than a reservoir since the presence of colonized cattle depends on availability of environmental reservoirs.

Current recommendations for diagnosis of EHEC in humans include culturing of stool sample on selective and differential agars such as Sorbitol-Mac Conkey for earlier detection and better response to infection.

No specific treatments are available against HUS in humans. Hand washing is the most important step for reducing the risk of EHEC O157 transmission.

The author proposes a combination of intervention for EHEC prevention and control as a coordinated multidisciplinary effort toward understanding and integrating the epidemiology, pathogenesis, and pathophysiology of EHEC. He suggests that this zoonotic disease is not associated with a simple transmission from reservoir to host, but instead involves a complex environmental-host ecology that directly affects the likelihood of EHEC O157 zoonotic transmission.

QUESTIONS:

1. 
T/F. Escherichia Coli O 157 plays a causative role in the development of the hemolytic uremic syndrome (HUS) in humans and in outbreaks of hemorrhagic colitis in humans.
2. 
Which of the following vectors play an important role in dissemination of EHEC O157? 
a. 
Flies 
b. 
Birds 
c.
Humans
3. 
What is the most common route of infection?

a. 
Fecal-oral route

b. 
Ocular route

c. 
Respiratory route

ANSWERS:

1. 
True

2. 
a.
Flies

3. 
c.
Respiratory route

Weese. Methicillin-Resistant Staphylococcus aureus in Animals, pp. 233-244

Domain 1 (Management of Spontaneous and Experimentally Induced Diseases and Conditions): Tasks 1 and 2 - Prevent and Control spontaneous or unintended disease or condition 
Domain 6 (Education): Task 1 - Train personnel in animal care and use

One Line Summary: The overall role of animals in the epidemiology of human MRSA infections and colonization varies between animal species and regions and the true scope is only superficially understood.

SUMMARY: This paper presents discussions on MRSA in human medicine, animals and food.  It highlights MRSA in household pets, horses and food animals (cattle, pigs and poultry).  It discusses intraspecies transmission, colonization, infection, strains and affected population.  Some of the predominant strains mentioned that affect the different species include USA100/CMRSA-2 clone in household pets and humans, ST8 and USA100/CMRSA-5 clone in horses and ST398 in chickens and pigs. 

Other take home points include:

1.
Animals are a source of human MRSA infection but humans may also serve as sources of infection for animals 
2.
MRSA should be considered an occupational risk in veterinary medicine 
3.
MRSA food poisoning is real and could become more common with increases in food contamination and colonization of food handlers.

QUESTIONS:

1.
Which statement below about MRSA is False?

A.
It is a Gram-negative bacterium

B.
Methicillin resistance is conferred by the mecA gene.

C.
It is the leading cause of skin and invasive infections in humans

D.
It is an opportunistic pathogen
2.
How does the mecA gene contribute to methicillin resistance?

ANSWERS:
1.
A.  It is a Gram positive bacterium.

2.
mecA encodes for the production of an altered penicillin binding protein (PBP2a or PBP2), which has a low affinity for all beta-lactam antimicrobials rendering the organism resistant.

Palacios et al.  Microbe Hunting in Laboratory Animal Research, pp. 245-254

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task: TT1.12. b, TT1.12. Diagnostic procedures 

SUMMARY: The article discusses the new molecular platforms that have enabled efficient differential diagnosis, pathogen discovery, and surveillance in clinical infectious diseases. Health surveillance of laboratory animals is important because of the effect of pathogens on animal welfare, research and zoonoses potentials.  Although a daunting and expensive proposition, a clean colony can be established in rodent facility by using strict quarantine and rederivation methods.  However, nonhuman primates present challenges due to lack national and international standards for microbial quality controls for imported animals.  
Proof of causation:  In acute infectious disease the agent can be isolated, or identified by morphological changes or serological methods.  Factors such as host genetic, age, nutrition and previous exposure can modulate expression of disease.  When classical hallmark of infection is absent or mechanisms of pathogenesis are indirect or subtle, then statistical assessment of epidemiological association based on pathogen footprint (nucleic acid, antigen, immune response) or analogy to diseases with related organisms may be sufficient to interventional trials.

Strategies for pathogen discoveries: 

The classical methods:  clinical acumen, pathology, serology, pathogen culture, and tissue culture/serology).

Immunohistochemistry:  using antisera to reveal antigen of tissue.  (i.e., Sin Nombre virus, Nipah virus, West Nile virus, Lujo virus)

Nucleic acid methods:   subtractive cloning, expression cloning, Taqman PCR, high-throughput pyrosequencing, microarray, MassTag PCR-MS, Loop-mediated isothermal amplification, nested PCR.

Singleplex Assays:  Singleplex is used for single gene detection and quantitation of a pathogen burden.  
Taqman PCR:  is the he most common singleplex assay.  It is consist of forward and reverse primers and a fluorescent labeled reporter bound between the two primers.   The fluorescence signal cleaved during transcription is detected by a fluorescence reader. 

Primer types: 
I. 
Primers and probes have perfect complementary sequences to a target gene. 


Pros: most sensitive


Cons: fails to detect viruses with high mutation rates

II. 
Degenerative primer and probes:  


Pros: accommodate sequence divergence of a gene


Cons: sensitivity is lower                                                                                                                                                                                                                                                                                              

Loop Mediated Isothermal Amplification (LAMP).  It is alternative to PCR and does not require a programmable thermal cycler. The products of gene amplification are detected using ethidium bromide stained agarose gels. LAMP is not a quantitative method.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

Nested PCR: Nested PCR uses two sets of amplification primers. The target DNA sequence of one set of primers (termed "inner" primers) is located within the target sequence of the second set of primers (termed "outer" primers). In practice, a standard PCR reaction is first run with the patient sample using the "outer primers". Then a second PCR reaction is run with the "inner primers" using the product of the first reaction as the amplification target. This procedure increases the sensitivity of the assay by reamplifying the product of the first reaction in a second reaction. The specificity of the assay is increased because the inner primers amplify only if the first PCR reaction yielded a specific product.
Degenerate Systems of Amplification

Representational difference analysis (RDA).  A subtractive cloning method for pathogen identification and discovery.  RDA requires limited number of restriction site and it is not suitable for agents with large genome.

Consensus-PCR: cPCR with flanking primers to amplify repeat regions from a number of species. It has limitation for viral pathogens because the short length of viral conserved sequences.  

Multiplex PCR Assays:  Multiplex-PCR consists of multiple primer sets within a single PCR mixture to produce amplicons (PCR products) of varying sizes that are specific to different DNA sequences. By targeting multiple genes at once, additional information may be gained from a single test run that otherwise would require several times the reagents and more time to perform. Annealing temperatures for each of the primer sets must be optimized to work correctly within a single reaction, and amplicon sizes, i.e., their base pair length, should be different enough to form distinct bands when visualized by gel electrophoresis. It is more difficult than to establish as all chosen primers need to share similar optimum reaction conditions also more prone to primer-primer interactions, which reduces sensitivity and specificity. 

Fluorescent Reporter-Based Multiplex Assay:  are more sensitive but limited by number, only 4 fluorescent emission peaks can be detected. 

PCR and Mass Spectroscopy joined multiplex platform:  can be used to directly measure molecular weight of the PCR products by using matrix-assisted laser desorption/ionization (MALDI).

Masstag PCR-MS:  It uses atmospheric pressure chemical ionization (APCI) Mass spectroscopy (MS) to read molecular weight reporter tags attached to PCR primers. 

Multiplex PCR flow cytometry: Use flow cytometer to detect PCR amplicon bound to matching oligonucleotide bound on fluorescent beads.

Microarray: It consists of an arrayed series of thousands of microscopic spots of DNA oligonucleotides, called features, each containing pico

HYPERLINK "http://en.wikipedia.org/wiki/Mole_(unit)" \o "Mole (unit)"moles (10−12 moles) of a specific DNA sequence, known as probes (or reporters). These can be a short section of a gene or other DNA element that are used to hybridize a cDNA or cRNA sample (called target) under high-stringency conditions. Probe-target hybridization is usually detected and quantified by detection of fluorophore-, silver-, or chemiluminescence-labeled targets to determine relative abundance of nucleic acid sequences in the target. Since an array can contain tens of thousands of probes, a microarray experiment can accomplish many genetic tests in parallel. Therefore arrays have dramatically accelerated many types of investigation.  Depletion of host cell DNA and ribosomal RNA will result in test sensitivity.

High-Throughput Pyrosequencing: Pathogen genomic DNA is fractionated into smaller fragments (300-800 base pairs) and polished (made blunt at each end), attached to beads, and amplified by PCR.  For sequencing, a nucleotide complementary to the template strand is added into a well that contains beads; the polymerase extends the existing DNA strand by adding nucleotide(s). Addition of one (or more) nucleotide(s) generates a light signal that is recorded by the CCD camera in the instrument.  This technique affords unique opportunities for pathogen discovery.  Unlike cPCR and microarray methods, investigators are not limited by known sequence information.  As with microarray analyses, elimination of host nucleic acid is critical for boosting pathogen signal.  Unique sequence reads are compared to the nonredundant sequences databases for homology.

A staged Strategy for Pathogen detection: 

Singleplex: easy, sensitive, quantitative, low cost, use for single agent or viral burden

Examples for Singleplex Assays: acute infection outbreak, patient containment, treatment in short supply or toxic; adjustments of antiviral regimens as in HIV

Multiplex: it is used when singleplex fails to identify agent, clinical symptoms are not pathognomonic of infection with single agent.  First time, cost effective is multiplex PCR and if fails or lists of agents exceed 25-30, microarray is indicated.  Both multiplex PCR and microarray platforms require investigators are limited by known sequence information.  For novel agents, subtractive cloning or unbiased high throughput sequencing can be used. Although high throughput sequencing become a popular tool for pathogen discovery, it may fail if the agent is present at low level or the sequence is so different that commonly used algorithms do not detect it as microbial. Subtractive cloning may succeed by boosting non-host signal. 

The next step after pathogen identification includes quantitation of pathogen burden in infected hosts, characterization of pathogen for virulence, origin of pathogen, serology as a tool to examine the prevalence of infection over time.

New viruses and discovery methods:

Borna Disease virus:  Identified by subtractive hybridization because its genome is so dissimilar to other agents.

West Nile virus encephalitis:  PCR using degenerative primer against highly conserved domains.

Human Rhinovirus C: Masstag PCR using degenerative primers.

Dandenong Virus and Lujo Virus: unbiased high throughput pyrosquencing

QUESTIONS:

1. Which of the following factors can modulate disease expression?

a. Host genetic

b. Age

c. Nutrition

d. Previous exposure to disease

e. All of the above

2. Which of the following is not a component of Taqman (real time) PCR?

a. Forward primers

b. Reverse primers

c. Second set of inner and outer primers

d. Fluorescent labeled reporter

e. Fluorescent reader

3. T/F.  The limitation of consensus-PCR for viral pathogens due to the short length of viral conserved sequences

4. Which of the following two assays are more suitable for novel agents:

a. Subtractive cloning

b. Taqman PCR

c. Unbiased high throughput sequencing

d. Nesting PCR

5. Which of the following is not considered next steps after pathogen identification:

a. Quantitation of pathogen burden

b. Origin of pathogen

c. Serological tests as tools to examine the prevalence of infection over time.

d. Subtractive cloning

e. Characterization of pathogen for virulence

ANSEWRS: 

1. 
e

2.
c

3.
T

4. 
a and c

5. 
d

Decker et al.  Understanding Risk Perceptions to Enhance Communication about Human-Wildlife Interactions and the Impacts of Zoonotic Disease, pp. 255-261

Domain 6: Education

SUMMARY: A concept referred to as the One Health Initiative (formerly referred to as the One Medicine Initiative) seeks to recognize that human and animal health is inextricably linked, thus health care providers of all species should work in a collaborative fashion towards the common goal of promotion of the well-being of all species.  However, as health care communicators, we must be cognizant of how non-scientifically-educated individuals will react when receiving information about the link between wildlife and human health. There exists the potential for the public to react negatively to the concept of wildlife as potential reservoirs of zoonotic diseases for both domestic species and humans and as potential nuisances capable of damaging property or causing road hazards.  Therefore, the healthcare community must educate with care to engender public support for the protection of the health and well-being of wildlife.  To do so, we must assess the public perceptions of wildlife and the underlying heuristics used in various cultures to make judgments concerning risk assessment.   The three major influences on the public’s risk perception are: the culture in which they live, the societal response to risk, and the characteristics of the risk itself.  The author suggests that additional research be conducted to assess the nature of these influences towards the health of wildlife so that we may draw from this research in the future to determine the optimal manner in which to distribute scientific information pertaining to zoonotic disease findings so as to minimize the potential for a negative impact on the public perception of wildlife.  
QUESTIONS:

1. The initiative formerly referred to as One-Medicine, is now referred to as what?

2. What are the two main reasons people may view wildlife as a threat?

ANSWERS:

1. One-Health

2. Potential as reservoir for zoonotic disease and damage of property

Rabinowitz et al.  Animals as Sentinels: Using Comparative Medicine to Move Beyond the Laboratory, pp. 262-267

Domain 1 Management of Spontaneous and Experimentally Induced Diseases and Conditions

SUMMARY: The study of diseases in naturally occurring animal populations which may signal potential human health threats has been underutilized.   Recently, the development of the “One Health” concept has considered the “shared risks” between humans and animals, promoting greater cooperation and collaboration between human and animal health professionals.  Several historical examples exist that illustrate the use of animals as sentinels for human health.  These include: the use of canaries in coal mines, dying birds in the book Silent Spring, West Nile virus in crows, and anthrax in livestock.  Laboratory animal veterinarians are already familiar with the concepts of “sentinel colonies.”  “Sentinel herds” of domestic livestock are also important.

Humans may serve as sentinels for animal health as well.  Humans are more likely than many animal species to receive medical care, including diagnostics, and thus may be more likely to be diagnosed with a disease caused by an environmental agent, even if the animal species is more susceptible.

Disadvantages and advantages of studying animals in either the laboratory or the field exist.  For example, it is costly to maintain laboratory animals on long-term studies of chronic low-level exposures, even though that is how chemical exposures tend to occur.  In addition, emerging environmental hazards are unlikely to be discovered in a laboratory experiment.  Advantages to studying a laboratory population include the ability to study controlled exposures in an experimental setting, ease of tracking individual animals, and ability to control multiple variables.

Barriers to the implementation of the animal sentinel concept can be divided into three interrelated categories:  professional segregation, data separation, and evidence gaps.  One result of professional segregation is the tendency among human health professionals to adopt an “us versus them” approach to animal health issues.  In the US, clinical data are not shared between human and animal health providers, and disease surveillance for human and animal disease is also performed separately (data separation).  In 2006, the Global Early Warning System for Major Animal Diseases Including Zoonoses (GLEWS) was launched.  The third major barrier to the use of a “One Health” approach is the persistence of important gaps in scientific information and understanding about linkages between human and animal diseases outcomes in response to environmental health threats.  The One Health resolutions adopted by the AVMA and AMA represent an unprecedented attempt to overcome professional segregation and enhance the flow of information between human and animal health professionals.  Other promising developments include:  the creation of animal tumor registries which may eventually be linked to human tumor registries to better identify environmental causes of cancer; the Global Initiative on Sharing Avian Influenza Data for the international sharing of influenza virus sequences from both human and animal isolates; and the Canary Database which characterizes the current state of scientific evidence on animals as sentinels for human health hazards. 

QUESTIONS:
1. Which animal was historically used as a sentinel to warn coal miners of toxic levels of carbon monoxide?

a. Mouse

b. Rat

c. Dog

d. Canary

2.  Which of the following is not a disadvantage to using laboratory animals in health hazard studies?

a. Species diversity

b. Tracking of individuals

c. Ability to detect emerging novel pathogens/chemical hazards in the environment

d. Suitability for testing long-term, low-dose exposures
ANSWERS:
1. D.  Canary

2. B.  Tracking of individuals

Pappaioanou and Gramer.  Lessons from Pandemic H1N1 2009 to Improve Prevention, Detection, and Response to Influenza Pandemics from a One Health Perspective, pp. 268-280

Task 1 – Prevent spontaneous or unintended disease or condition

 

SUMMARY: Pandemic influenza viruses (PIVs) are a serious zoonotic risk to public health due to their interspecies transmission.  Influenza pandemics occur at 10- to 50-year intervals.  The emergence of highly pathogenic avian influenza H5N1 in 2003 caused many countries to develop pandemic influenza preparedness plans.  Novel H1N1, a quadruple reassortant virus, emerged in April 2009.  WHO declared it a pandemic in June 2009, and it was frequently given the misnomer “swine flu”, which resulted in negative economic consequences for the pork industry.  The lessons learned from the H1N1 2009 pandemic are explored from a “One Health” perspective in this article, defined as the collaborative efforts of multiple disciplines working locally, nationally, and globally to attain optimal health for people, animals, plants, and the environment.  

 

Influenza A viruses are single-strand, negative-sense RNA viruses categorized into subtypes based on their hemagglutinin (HA) and neuraminidase (NA) glycoprotein surface antigens.  Genetic drift, in which point mutations occur, is frequent, and genetic shift, in which genes from two different viruses reassort, occurs less frequently.  The reservoir for all subtypes is wild waterfowl.  Pigs are referred to as “mixing vessels” of influenza A viruses because they are susceptible to coinfection with swine, avian, and human influenza viruses, and calls have arisen for greater virologic influenza surveillance in pigs in the United States, China, Europe, and other countries.  Those who work with swine are many times more likely to have elevated titers to swine influenza viruses.  The origins of H1N1 2009 involve genes from multiple swine influenza lineages that have been circulating in pig populations for as many as 20 years, and the low genetic diversity suggests that introduction in humans was a single event several months before the first outbreak.  

 

Clinically, influenza in swine is a highly contagious respiratory disease with high morbidity and low mortality that affects younger pigs more frequently.  Human influenza viruses can infect swine, causing mild or absent clinical illness, and there is potential for PIV H1N1 to become established in some pig populations.  Effective biosecurity is necessary to protect swine herds from infection with swine, avian, or human influenza viruses.  The recent practice of increasing the numbers of pigs per operation has raised concerns that viral transmission is more likely.  Communities with a higher proportion of agricultural workers have an increased number of influenza cases in the human population, but this increase disappears when at least half of the population is vaccinated for seasonal influenza.

 

Vaccines for swine do not protect against infection but can decrease disease severity, and effectiveness depends on how closely the vaccine resembles the virus circulating in the herd.  Sows are often vaccinated to transfer maternal antibodies, but young pigs become increasingly susceptible as antibodies wane.  The inflexible, lengthy licensing process for vaccines in the US can make it difficult to protect pigs from circulating viruses.

 

Endemic influenza virus infection of swine is not regulated or reportable in the US.  There are several challenges to the conduct of influenza surveillance in swine, including expensive tests and assays and fear of interruption of business and trade on the part of food production companies.  An informal surveillance effort has been instituted by a network of US veterinary diagnostic laboratories, and the National Institute of Allergy and Infectious Diseases (NIAID) has funded special surveillance efforts.  Surveillance is being carried out in Europe and China, and an increasing number of countries have reported swine infections with pandemic H1N1 2009.

 

Because of the misconception that the H1N1 2009 pandemic resulted from transmission to humans from pigs and pork products, the economic loss to the US hog industry is estimated to approach $1.3 billion.  In addition, Egypt depopulated its 300,000-head swine herd.

 

Negative effects of outbreaks of zoonotic avian and swine viruses in animal populations since late 1990’s:

 

1. 
Decreased demand for chicken/pork

2. 
International trade bans on animal products

3.  
Large-scale depopulation of animals

4. 
Negative impacts on livelihoods of food animal producers

5. 
Increases in household poverty

6. 
Reduction in the availability of animal protein

 

Lessons learned from PIV H1N1 2009 from a One Health perspective:
1.
An effective global, strategic, integrated surveillance and response system is needed, and will require human, animal, and environmental health professionals to work together to achieve earlier detection and disease control in animal populations to minimize threats to human and animal health.

2.
More comprehensive surveillance for infection and disease in occupational groups that work most closely with animals is a must for earliest detection of new influenza virus infections in humans.

3.  
To avoid both public confusion about risk factors of exposure and unnecessary negative economic impacts on food animal producers and the food industry, it is essential to identify a different, standard way of naming influenza viruses and disease in humans when the virus may have originated in an animal population that is not in fact involved in transmission.

4.  
Greater efforts and resources are necessary for the prevention and transmission of influenza viruses between pigs and people.

5. 
Invest in One Health research to enhance understanding of the emergence, prevention, detection, and control of PIVs.

QUESTIONS:
1.
True or false.  Influenza A viruses are DNA viruses.

2. 
What does the acronym NIAID stand for?

 

ANSWERS:
1. 
False.

2. 
National Institute of Allergy and Infectious Diseases

Sherman.  A Global Veterinary Medical Perspective on the Concept of One Health: Focus on Livestock, pp. 281-287

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

 
SUMMARY:  Globalization has presented benefits and challenges.  While the increase in livestock contributes significantly to economics of millions of people over the world, this increase also presents challenges in animal, human and environmental health.  While global demand for livestock products increases, there have been concurrent increases in emerging and re-emerging infectious diseases.  Many of these are livestock diseases with potential of zoonoses.  Livestock production practices can be associated with environmental degradation, and as such should be a focus for veterinarians with interest in One Health.  
Trends shaping global society include technological advances which allow for travel, the internet and cell phones.  Emerging animal diseases and re-emergence of certain infectious diseases have been postulated to be related to greater travel, landscape transformation and wildlife habitat loss and livestock production.  “Foreign” diseases are no longer restricted to their place of origin.  Other trends include increased inter-country transportation and communication, growth in international trade, wars and terrorism (and bioterrorism), climate change, loss of biodiversity and the impact of poverty and prosperity on veterinary care and veterinary training.  

Veterinarians are well-suited for a role in the One Health approach, due to their training in comparative medicine, population health, environmental assessment and work with public health professionals.  There are barriers to the implementation of this approach, including needs for leadership to embrace the concept, buy-in from human medical, veterinary, industrial and environmental partners, and identification of career pathways.  

QUESTIONS:
1. T/F: Many emerging zoonoses can be traced to increased contact between humans, wildlife and domestic animals.  
2. T/F: Studies report that 64% of 1400 known human pathogens and 73% of emerging human pathogens are zoonotic.

3. T/F: Emerging infectious diseases represent a complex interaction of human, domestic and wild animal populations and so an understanding of disease evolution requires a multidisciplinary or One Health approach.

ANSWERS:
1. 
T

2. 
T

3. 
T
Dell.  Animal Studies and One Health: IACUC Considerations, pp. 288-290

Domain 5 Regulatory Responsibilities; TT5.1. laws, regulations, policies and standards

SUMMARY: This is an introductory article to the whole issue dedicated to One Health. The growing understanding and adoption of the One Health concept is likely to complicate the deliberations of institutional animal care and use committees through the integration of animal and human research. The early involvement of infectious disease experts and epidemiologists can facilitate the early detection of novel disease-producing agents and the development of containment methods such as vaccines. Careful choice of words, experience interacting with the press and cautious interpretation of the available data are all critical. A “One Health” approach may apply to collaboration not only between disciplines but also between institutional review bodies.

Studies may require review by both the IACUC and the human subjects review board.

QUESTIONS:

1. 
What is the human subjects equivalent of the IACUC?

2. 
What is the human subjects equivalent of AAALAC?

ANSWERS:

1. 
Institutional Review Board.

2. 
Association for the Accreditation of Human Research Protection Programs

