General Topics (2004-2007)

Hoffman et al.  2007.  Myths and misconceptions in veterinary dentistry.  JAVMA 231(12):1818-1827.

Task 1 - Prevent, Diagnose, Control, and Treat Disease

Species - dog, primary and cat, secondary

SUMMARY: This article summarizes myths and realities in modern veterinary dentistry.  Periodontal disease is the most common disease identified in dogs and cats.  Currently, multiple veterinary dental textbooks and training opportunities are available, and specialty board referral is an option. 

Dental patients are subject to hypothermia under anesthesia due to use of water in the mouth and prolonged procedures.  Hypothermia can lead to bradycardia and increased anesthetic recovery time.  Dental patients are often older with other health concerns leading to more complex anesthetic requirements and monitoring.

Extraction of teeth is a surgical procedure, requiring pre-operative radiographs, debridement of infected tissue, and suturing of the extraction site to speed healing, prevent infection and reduce postoperative pain.  Facial swellings or draining tracts can indicate endodontic disease, and require dental radiography for accurate diagnosis. 

High-dose radiation therapy of the head and neck does not always necessitate pretreatment prophylactic tooth extractions, although dental care must be provided during and after radiation therapy.

Fractured teeth are common findings on physical and dental examinations.  Veterinary patients often do not display signs of pain and discomfort.  Pain from a fractured tooth may subside over time.  The fracture may lead to periapical lesions, abscesses or draining tracts, and associated pain.  Oral radiography is fundamental to the diagnosis of apical disease.  Proactive approaches to dental care can prevent and alleviate pain associated with dental disease. 

Fractured teeth or other tooth traumas can lead to abscesses.  Antimicrobials alone are ineffective in treating most periapical abscesses.  Teeth associated with a periapical lesion must be treated by endodontic treatment or extraction.  Antimicrobials may be beneficial as an adjuvant treatment.

Supragingival calculus may not always indicate the severity of periodontitis.  Periodontal probing and radiographs can determine periodontitis.  The primary cause of gingivitis and periodontitis is accumulation of dental plaque on tooth surfaces.  Calculus is only a secondary etiologic factor.  The rough surface of calculus alone does not initiate gingivitis.  The main importance of calculus in periodontal disease appears to be its role as a plaque-retentive surface.  

Periodontitis that has progressed to subgingival attachment loss and pocket formation requires treatment other than scaling of the crowns and teeth. 

Pulse dosing of antimicrobials is not a long term treatment strategy for periodontal disease. 

Tooth resorption in cats is common.  Coronectomy or crown amputation is contraindicated in teeth with clearly demarcated roots and no radiographic signs of root resorption, and also in animals with periodontal or endodontic disease.  Crown reduction in canine teeth in dogs requires endodontic treatment.  In primates, one study reported 21% failure rate for crown reduction of canine teeth and vital pulp therapy performed under controlled and aseptic conditions.  Failure leads to chronic inflammation and pulp necrosis.

QUESTIONS:  True/ False

1.  
There is evidence that periodontal disease affects the systemic health of veterinary patients.

2.  
Recognition and appropriate treatment of oral and dental disease in companion animals are important to overall patient well-being and comfort.

3.  
Alveolar bone that is exposed after extractions can lead to pain and delayed wound healing.

ANSWERS:

1. 
T

2. 
T

3. 
T

Settles and Babcock.   2007.  Veterinary legal issues: 2006 in review.  JAVMA 230(3):350-352.  

SUMMARY: This article was written in cooperation with the American Veterinary Medical Law Association (AVMLA). The AVMLA publishes a quarterly newsletter detailing ongoing legal activities relating to animals/vet medicine. This paper highlights some of the most important trends and activities. It is suggested that as pet owners continue to embrace the human-animal bond and society struggles with the impact of this bond on legal status of animals, the area of animal law will continue to grow.
1. 
Several veterinary malpractice cases involved questions on the status of animals as property and the awarding of emotional damages. One involved the intentional injuring of a cat leading to its death in Washington State. The owner of the cat filed suit involving 16 liability claims including one for negligent infliction of emotional distress. The court kept this claim and awarded a default judgment. The Washington Appeals court found that the finding of malicious injury could support a claim for emotional distress damages.
2. 
The definition of what constitutes the practice of veterinary medicine was the subject of several legal cases. Dental procedures and chiropractic procedures were often involved and have been included in revised versions of some state's veterinary practice acts.
3. 
In the aftermath of Hurricane Katrina a number of states have enacted laws addressing the care of animals during disasters. Congress also passed the Pet Evacuation and Transportation Standards Act 2006 which requires state and local emergency procedures authorities to include information on how they will accommodate household pets and service animals in the event of a disaster.
4. 
There are now 46 states with laws that provide for the establishment of pet trusts to provide for pets after their owners have died.

5. 
There were a number of patent and trademark lawsuits. Patent battles included those concerning the use of laser technology for cat onchyectomy, pet identification chips, pig vaccines and pet deshedding tools.
6. 
In employment law there were a number of cases. Particular issues included non-compete clauses in employment contracts and wrongful termination claims.
QUESTIONS:
1.
True/False- Claims for damages for emotional distress following injury/death of a pet animal have been supported by the courts in the US.
2.
What particularly medical procedures have raised concern as to whether they constitute the practice of veterinary medicine?
3.
Which Act passed by Congress requires state and local authorities to consider treatment of pets in the event of a disaster?

4.    How many states have laws that provide for the establishment of pet trusts?

ANSWERS:
1.
T

2.
Dental and Chiropractic

3.
Pet Evacuation and Transportation Standards Act 2006.

4. 
46

Patronek and Rauch.  2007.  Systematic review of comparative studies examining alternatives to the harmful use of animals in biomedical research.  JAVMA 230(1):37-44.

Objective: The purpose of this article was to review the published papers in which learning outcome of terminal use of animals were compared to alternative teaching methods.

Traditional/Conventional methods: dissection, live animal surgery and dissection, and live animal laboratory demonstration

Alternative teaching methods: interactive video disks, computer disk simulation, surgical models and ethically sourced cadavers

Population studied:  veterinary students, medical students, university undergraduate students and high school biology students

Study: 17 studies published between 1996-2004. 

Limitations of the reviewed studies: Alternative methods >10 years old, instances of small sample size, vague description of methodology and testing methods, lack of head-to-head comparison of conventional versus alternative methods

Advantages cited for using alternative methods:  ethical issues of faculty and student for using live animals, cost of buying and maintaining animals, fewer animal killed, reduction of faculty teaching time, students were able to repeat procedures, greater flexibility. 

Virtual reality technology has the potential to revolutionize alternative teaching method.

Conclusion:  The review showed widespread adaptation of alternative teaching methods in biomedical education.  None of the studies included in this review reported that the alternative methods were inferior to the conventional methods.

QUESTIONS:

1.
The authors concluded that alternative method was inferior to the conventional method. (T/F).

2.
Which of the followings is not considered an alternative method?

a.
Interactive video disks

b.
Ethically sourced cadavers

c.
Surgical models

d.
Non-survival animal surgery

3.
Which of the followings could be limitations in the reviewed studies?

a.
Sample size was small in some studies

b.
Alternative methods were older than 10 years

c.
Lack of parallel comparison of two methods

d.
Methodology and procedures were not clear

e.
All of the above

ANSWERS:

1.
F 

2.
d

3.
e

Hawkins et al. 2006.  Drug distribution and stability in extemporaneous preparations of meloxicam and carprofen after dilution and suspension at two storage temperatures.  JAVMA 229(6):968-974. 

Objective: The purpose of this study was to evaluate the stability and distribution of carprofen and meloxicam in compounded preparations when stored for 28 days at room temperature and 4(C.

Introduction: There are few commercially available drugs suitable for administration to exotic animals. With regard to analgesic and anti-inflammatory drugs veterinarians must rely on diluting or compounding products approved for use in companion animals in order to facilitate dosing in smaller exotic species. The stability and integrity of such veterinary formulations have not often been assessed. The two most common NSAIDs     used for oral administration to exotics are carprofen and meloxicam.

Material and methods: Meloxicam was diluted in either deionized water (m-DW), 1% methylcellulose gel (m-MCG) or a 1:1 mixture of methylcellulose gel and simple syrup (m-MCG/SS) at a concentration of 0.25, 0.5, or 1.0 mg/ml. A crushed 25 mg carprofen caplet was diluted in either a 1:1 mixture of methylcellulose gel and simple syrup (c-MCG/SS) or a commercially available suspending and flavoring vehicle (c-SFVC) at concentrations of 1.25, 2.5, or 5.0 mg/ml. Aliquots of each suspension and concentration were assayed for drug distribution by HPLC immediately (20-24=B0C) or 3 hours after refrigeration (3-5(C).  Samples were also assayed by HPLC for drug stability after storage at room temperature or refrigeration for 0, 7, 14, 21, and 28 days post preparation. In addition, the measurement of pH as well as aerobic and anaerobic cultures was performed on day 0 and day 28 samples.

Results: In the m-MCG 0.25mg/ml, m-MCG 0.5mg/ml, and all m-DW preparations drug distribution was uniform with 90% of the original drug concentration maintained for 28 days regardless of their storage temperatures (except for m-DW 0.25mg/ml @ 4=B0C). After 28 days m-DW and m-MCG preparations showed a decrease in pH. Despite uniform drug distribution of the c-SFVC preparations, retention of the original drug concentration lasted only 21 days. Bacterial growth resulted in the c-SFVC (2.5mg/ml) and c-MCG/SS (5.0mg/ml) preparations stored at room temperature for 28 days.

Discussion: Commercially oral formulations of meloxicam contain sodium benzoate as a preservative and therefore it is recommended that any deionized water-diluted preparations of this drug be stored under refrigeration for the duration of its shelf life. Due to the heterogeneity of the preparations and their variations in drug concentrations over time, the authors would not recommend the use of a 1:1 mixture of MCG and SS for the dilution of oral meloxicam or carprofen suspensions.

QUESTIONS:
1. 
_________ is a COX-2 selective NSAID whereas _________ is a weak inhibitor of both COX-1 and COX-2 isoforms.

2. 
True/False Preparations of compounded products from bulk materials for use in animals is not allowed under the most recent FDA compliance policy guidelines if commercial preparations are available.

3. 
True/False In this study no clinically important alteration in pH was detected in preparations of either drug at any concentration after 28 days of storage suggesting no change in drug stability, palatability, or  tolerance.

ANSWERS

1. 
Meloxicam, carprofen
2. 
True
3. 
True

Babcock and Neihsl.  2006.  Requirements for mandatory reporting of animal cruelty.  JAVMA 229(5):685-689.  

Task 7 - Provide Consultation Governing Appropriate Care & Use of Laboratory Animals

SUMMARY: This article emphasizes the important role of veterinarians in the reporting of animal cruelty.  Several studies have demonstrated a link between cruelty to animals and violence towards people.  Thus, identifying and reporting animal cruelty is important for both animal and human health, safety and welfare.  The legal requirements of veterinarians to report suspected animal abuse vary from state to state; it is incumbent upon the veterinarian to know the reporting requirements in his or her state of practice.  The article provides examples of different states' animal abuse legislation and definitions of animal cruelty.  The authors outline and address reasons why veterinarians may be reluctant to report, including accurate identification of animal cruelty or neglect, retaliation of reported abusers, client confidentiality issues, and a perceived negative impact on veterinary business.  References include a veterinary forensics website and several resources for veterinarians who are called to serve as expert witnesses in animal cruelty litigation.

QUESTIONS:

1.
True or False?  The definition of animal cruelty does not vary by state.

2.
True or False?  There is a well documented link between animal cruelty and violence directed towards people.

3.
True or False?  All states in the United States consider animal cruelty to be a felony.

ANSWERS:

1.
False.  The legal definitions of animal cruelty vary widely from state to state.

2.
True.

3.
False.  42 states consider animal cruelty a felony.

Gaunt.  2006.  Veterinarian’s role in the use of veterinary feed directive drugs in aquaculture.  JAVMA 229(3):362-364. 
SUMMARY: The US FDA has approved a limited number of treatments for use in food fish. Two commercial aquaculture antimicrobials (oxytetracycline and sulfadimethoxine-ormetoprim combinations) were approved more than 20 years ago. Since these drugs are not effective against all bacteria and are not approved for use in many fish species, additional antimicrobials for use in aquaculture are needed.

Prior to 1996, the FDA's options for regulating animal drugs were "over the counter" and "by prescription."

The Animal Drug Availability Act (ADAA) is an amendment to section 512(b) of the Federal Food, Drug, and Cosmetic Act that created a new class of therapeutic drugs, the Veterinary feed directive (VFD) drug. Established in 1996, the VFD is an approval that the FDA may assign to any new antimicrobial for use in or on animal feed. Orders for VFD drugs are available to fish producers only from licensed veterinarians.

Medicated animal feeds are classified as category I or II drugs.6 Category I drugs require no withdrawal period at the lowest concentration at which they are approved for each species. Category II drugs require a withdrawal period at the lowest concentration for which they are approved or are regulated on a no residue (zero tolerance) basis for at least 1 species. Within each category, there are 3 types of medication: A, B, and C.  Type A is any new animal drug used in the manufacture of other medicated articles or type B or C medicated feeds. Type B is a concentrated form of medicated feed used in the manufacture of other medicated feeds. There are restrictions on the concentration of this feed, and it is not to be fed directly to animals. Type C medicated feed is either the final form of complete feed or a supplement to another animal feed. Type C medicated feed is manufactured from a type A medicated article or type B medicated feed. All VFD drugs will be labeled as category II, type A medicated article used to manufacture type B or C medicated feed.

Presently, 2 VFD antimicrobials are commercially available: tilmicosin, b which is  labeled for use in swine feed, and florfenicol, which is labeled for use in catfish feed.  Tilmicosin b was approved in 1996 for control of swine respiratory tract disease, and veterinarians in swine practice are accustomed to issuing VFD orders. Florfenicola was approved in October 2005 as a VFD drug for the control of mortality due to ESC associated with Edwardsiella ictaluri.

The Southern Regional Aquaculture Center and the Aquaculture Network Information Center (AquaNIC)provide information on fish husbandry, diseases, and treatments.

For a veterinarian to issue a VFD order, a valid veterinary- client-patient relationship must exist. The VFD order can only be written for treatment of a disease in that fish species for which there is a label claim. Extra-label use of a VFD drug is prohibited by law. The quantity of medicated feed ordered is based on the weight of the fish in the pond as estimated by the fish farmer from fish stocking and growth rates.

The feed distributor must retain the original VFD record, and the veterinarian and the fish farmer must each retain a copy of the order for a minimum of 2 years. Although VFD order forms can be faxed, the original order must be received by the distributor within 5 working days. Veterinary feed directive orders cannot be provided to the feed distributor via telephone.

According to regulations of the ADAA, the expiration dates of a VFD order may be extended to medicate multiple production groups and provide efficient treatment of sick animals. However, the FDA reserves the right to regulate expiration dates on a drug-by-drug basis. For florfenicol, the FDA regulations state that the expiration of a VFD order is 15 days from the date of issuance. Refills are not available for florfenicol.

Only feed mills that hold a medicated feed mill license and are registered with the FDA can manufacture VFD medicated feeds.

The percentage feeding rate and dosage will determine the concentration that medication is blended into feed, according to the following formula:

Concentration of medication in feed = dose rate/percentage feeding rate.

A distributor is defined as the person or company who sells a VFD medicated feed to a farmer or other distributor. The distributor must retain the original VFD order.

Information required on VFD order forms:

· Farmer's name, address, and phone number

· Veterinarian's name, address, phone number, and state license number

· Name of VFD drug

· Identification of animals to be treated, including species, number, and location
· Date of treatment and date of ordering the VFD drug (if different)
· Expiration date of the VFD order

· No. of refills or reorders (if permitted by the approval)

· Condition or disease being treated

· Feeding directions with the withdrawal time

· Amount of drug to be mixed and amount of feed required to treat fish

· Any warning or cautionary statements or special instructions

· Veterinarian's signature

· The following statement: "Extra-label use is strictly prohibited"

QUESTIONS: 

1.
Describe the VFD class drug. 

2.
Name the classification for animal feed drugs. 

3.
Which are the two currently commercially available VFD drugs? 

4. 
What are the regulations for veterinarians in regard for VFD drugs?  

ANSWERS: 

1.
The VFD is an approval that the FDA may assign to any new antimicrobial for use in or on animal feed.

2.
Category I and II with three types of medication A, B, and C. 

3.
Tilmicosin and florfenicol, see the text. 

Dunowska et al. 2006.  Evaluation of the efficacy of a peroxygen disinfectant-filled footmat for reduction of bacterial load on footwear in a large animal hospital setting.  JAVMA 228(12):1935-1939.  

Task 6 - Design and Operate Laboratory Animal Facilities

SUMMARY: Previous studies have shown that a peroxygen-based disinfectant (Virkon-S) was more effective at reducing bacterial counts on footwear than a quaternary ammonium compound. However this work was done using footbaths. Compliance with footbath use protocols is reduced when personnel wear typical street shoes or nonimpervious work shoes.  Personnel do not consistently immerse footwear or even fully coat the soles if they are concerned about moisture soaking through their footwear.  Many facilities are switching to disinfectant-filled foot mats or adding them as adjuncts. This study was undertaken to test the effectiveness of foot mats compared to footbaths when both were filled with peroxygen-based disinfectant.  Boots were cleaned and then contaminated via a standardized technique of walking a serpentine pattern in a stall housing a mature cow.  After using either the bath or the mat, the boots were sampled and grown on trypticase soy agar and MAC.  Final counts were represented as CFU's per squared centimeter of boot surface.  Controls were untreated boots and water-filled foot mats.
Bottom line up front:  Footbaths and foot mats showed similar results with a reduction of 95-99% between treated and untreated groups.

QUESTIONS:

1.
Which class of disinfectants has been shown to be most efficacious in decreasing bacterial load in footbaths and foot mats?

2.  
What is the difference between a footbath and a footmat?

ANSWERS:

1. 
A peroxygen based disinfectant has been shown to be more efficacious than quaternary ammonias.

2.  
Footbaths allow for complete immersion of the footwear.  Foot mats consist of a foam core that is covered on top with a tough mesh material and on the sides and bottom with a nonpermeable fabric.  After being filled to saturation with a disinfectant solution, these mats are deep enough to soak the soles of shoes without covering the shoes.

Dierauf et al.  2006.  Avian influenza virus and free-ranging wild birds.  JAVMA 228(12):1877-1882.  

ACLAM TASK DESIGNATION:  Prevent, diagnose, epidemiology of disease

SPECIES group: avian/poultry

SUMMARY: Influenza A viruses are RNA orthomyxoviruses; strains designated by the combination of 2 surface antigens: Hemagglutinin (H - 16 types) and Neuraminidase (N - 9 types).

· Designated as low or high pathogenicity strains based on the ability to cause illness and death in domestic poultry; this designation has nothing to do with potential affects on humans or other animals

· In birds, avian influenza (AI) transmitted fecal-oral and respiratory routes; the latter primary in recent poultry outbreaks; other routes in humans and wildlife include eating uncooked or undercooked poultry products, direct contact with contaminated fomites or infected poultry; human cases directly due to direct contact with infected poultry

· 1997, high pathogenic AI, designated H5N1 strain, first detected in Hong Kong in domestic poultry; as of 2006, present in 16 countries in Asia and Eastern Europe

· As of Jan 2006, 147 confirmed cases in humans, 78 deaths, primarily in Asia; recently in E. Europe

· Surveillance of migratory waterbirds and shorebirds indicate as many as 54 species of wild birds can serve as reservoirs for low-pathogenic AI. These do not necessarily show clinical signs; in N. America, isolated from birds in each of the major N American migratory flyways

· Highly pathogenic AI has been shown to kill wild birds and has been isolated from apparently healthy wild birds; diagnosis via viral isolation from cloacal or oropharyngeal swabs; also serology confirms previous exposure in many species; lot of variability in susceptibility of wild birds

· Still quite unclear what full effect is on wild birds and how it has affected populations; epidemiologic factors (including transmissibility, viral shedding information, etc) still largely unresolved; requires more research

· Management considerations include appropriate sanitization, hygiene, and management practices used for other pathogens; keeping domestic poultry indoors, restricting access, proper sanitization of transport vehicles, equipment, etc

No high-pathogenic AI found in any avian in N America to date; possibility exists via commingling with Asian birds along migratory routes; currently are active and passive surveillance programs in place; more research and international collaboration and data sharing critical.

QUESTIONS:

1.  
T or F.  High or low pathogenicity designation of avian influenza virus is based on level of illness or death in people. 
2.  
T or F.  The strain of avian influenza virus is determined by the surface protein type.

3.  
T or F.  Wild birds have been shown to be potential reservoirs of AI in North America.

4.  
T or F.  Primary modes of transmission of AI include fecal-oral, respiratory and direct contact.

ANSWERS:

1.  
False           
2.  
True            
3.  
True            
4. 
True

Amass et al.  2006.  Effectiveness of using a mat filled with a peroxygen disinfectant to minimize shoe sole contamination in a veterinary hospital.  JAVMA 228(9):1391-1396. 

SUMMARY:  This study was designed to determine how effective using a disinfectant mat filled with a peroxygen compound would be in preventing mechanical transmission of bacteria from the hospital setting to a common corridor.  Samples were collected from shoes after the person had been in a food animal ward in a veterinary hospital.  They were compared to test samples taken prior to the person entering the ward.  The study showed that the median number of aerobic bacteria isolated from shoe swab specimens collected prior to use of the disinfectant mat was significant higher than median number isolated after use of the disinfectant mat.  Results suggest that placing a mat with peroxygen disinfectant at the exit of the food animal ward may help reduce the mechanical transmission of bacteria on the footwear of those leaving the ward.  Interestingly,  this system has not been put in place at this particular veterinary hospital.  The cost of daily refilling the mat, the difficulty in obtaining compliance and the lack of inclusion of other traffic leaving the ward (carts, animals, etc) caused the institution to reject this idea.

QUESTIONS:

1. 
Bacterial results were reported as cfu.  What is cfu?

2.
Recently bacterial contamination of a large animal hospital at a veterinary school resulted in closure of the facility for an extended time.  What was the organism?

ANSWERS:

1.
Colony forming units

2. 
Salmonella

Heinemann and Bauer.  2006.  Docosahexaenoic acid and neurologic development in animals.  JAVMA 228(5):700-705. 

Task 4: Develop and manage animal husbandry programs (nutrition requirements)

Primary Species - dog, nonhuman primate

SUMMARY: This article reviews the important role of docosahexaenoic acid (DHA) in brain and retinal function during the developmental period (both in utero and neonatal).  Human fetuses must acquire fatty acids via placental transfer as they are not capable of desaturating linoleic acid (LA) or alpha linoleic acid (ALA), the precursors to DHA.  DHA has also been found to accumulate in the fetal liver and the liver then acts as a repository of DHA to meet the heavy requirements in the early neonatal period.  Although there have been few studies done in dogs, or other species of veterinary importance, it is believed that a similar mechanism is in place for most mammals.  The primary site of DHA accumulation is in the phospholipid fraction of brain and retinal cells with the rod outer segment (ROS) containing the highest concentration of DHA within the entire body.  It is believed that this high DHA concentration contributes to a highly fluid membrane and allows for more efficient signal transduction.  The retinal pigment epithelium (RPE) is responsible for providing metabolic support for  photoreceptors and also maintaining the DHA supply for the ROS.  There are two theories for how the ROS becomes DHA enriched - the first is via selective uptake of preformed DHA from the plasma and the second is that the ROS synthesizes DHA from ALA.  Because of the constant replenishment of photoreceptor disks in the ROS, the RPE has a mechanism for recycling the DHA from the segments that are phagocytized and thus conserves the DHA content of retinal tissue even in times of fatty acid deficiency.

DHA is critical fro appropriate visual development as evidenced by studies in nonhuman primates and rats.  Rhesus monkeys born to dams deficient in n-3 fatty acids and also fed an n-3 fatty acid deficient diet had impaired visual function compared to control monkeys fed normal diets.  A subsequent study showed that juvenile monkeys that had been deficient in n-3 fatty acids since the intrauterine period rapidly accumulated DHA when fed a fish oil diet high in DHA and their neural DHA concentrations were similar to those of control monkeys within 12 weeks of the start of the new diet.

From the limited studies done in dogs, it is known that dogs can synthesize DHA in the retina from an n-3 precursor and that DHA plays a significant role in neurologic development in neonates.

QUESTIONS:

1.  
T or F:  DHA plays a role in neurologic development in humans and nonhuman primates but not dogs.

2. 
T or F:  The highest concentration of DHA is found in the liver of adult animals

ANSWERS:  

1.
False, DHA is believed to be important for brain and retinal development in all mammalian species.

2.
False, The highest concentration of DHA is found in rod outer segment portion of the rod photoreceptor cells

Pozzi et al.  2006.  Prevention of central sensitization and pain by N-methyl-D-aspartate receptor antagonists.  JAVMA 228(1):53-60. 
SUMMARY: Pain detecting system is essential to maintain the integrity of the body, but excessive or sustained noxious input may result in peripheral and central sensitization that lead to pathological pain processes as hyperalgesia (primary and secondary) and allodynia. NMDA receptors have been detected in brain and on myelinated and unmyelinated peripheral nerves. They have minimal baseline activity and are unimportant in normal pain perception, but recently they have been implicated in sensitization. Functional NMDARs are formed by two subunits to form functional ligand (glutamate) activated channels, which carry currents (primarily, movements of calcium) that mediate excitatory neurotransmission in the CNS. Furthermore, NR2B subunit is believed to play a fundamental role in nociception.

The central role of NMDAR in the development of central and peripheral sensitization has led to the administration of drugs (non specific and specific NMDAR antagonists, dissociative anesthetics, opioid analgesics, anticonvulsants) with NMDAR blocking activity, with the goal of improving pain control in various species. But data supporting claims of pain relief in humans are very variable and there are few clinical studies in animals.

Current opinion suggests that NMDAR antagonist may be most effective as analgesics when used to treat severe acute or chronic pain that has wind up or central sensitization as a major component, and that more effective pain relief can be achieved by their administration as preemptive and multimodal therapy, combined with opioids and NSAIDs.

QUESTIONS:
1. 
Which is the most important neurotransmitter in pain presynaptic nerve terminals?

a. 
Dopamine

b. 
Calcium

c. 
Glutamate

d. 
GABA

2.
Allodynia is...

a. 
Increase sensitivity to noxious and non-noxious stimuli.

b. 
Reduction in the threshold of peripheral nociceptors.

c. 
Pain caused by a stimulus that does not normally provoke pain.

3. 
True or false? "NMDA receptors have been detected in viscera, where they have been  linked to viscera pain hypersensitivity"

4. 
Which of these drugs are antagonists of NMAD receptors?

a. 
Ketamine, Methadone, Tramadol and Gabapentin.

b. 
Only Ketamine.

c. 
Ketamine, Morphine and Medetomidine.

5.
The development of NMDAR antagonists has been problematic because of...

a. 
Gastrointestinal effects associated with those drugs.

b. 
CNS and neurotoxic adverse effects associated with those drugs.

c. 
Currently there are no specific NMDAR antagonists.

ANSWERS:
1.
c

2.
c

3.
True.

4.
a.

5.
b

Sun et al.  2005.  Interventional cardiovascular techniques in small animal practice – embolotherapy and chemoembolization.  JAVMA 227(3):402-410. 

Task 1-Prevent, Diagnose, Control and Treat Disease

Primary species - dogs

SUMMARY: Several cardiovascular interventional radiology techniques have been adopted by veterinary medicine.  Embolotherapy and chemoembolization is in its infancy in its use in small animal practice.  Embolotherapy refers to therapeutic embolization procedures in which target blood vessels are occluded by transcatheter delivery of various embolic agents in an attempt to block vascular anomalies, terminate or reduce blood supply to tumors, and stop or prevent bleeding.  Embolotherapy has been used for treatment of patent ductus arteriosus, portosystemic shunts and tumors.  Embolic agents can be divided into 3 categories:

· Particulate and solid embolic agents

· Mechanical occlusion devices and

· Liquid embolic agents.

These agents occlude the lumen of a vessel.  Particulate agents include absorbable gelatin sponges, polyvinyl alcohol (PVA), trisacryl gelatin microspheres and silk suture material.  Gelatin sponges are not permanent and are used in transient treatments of renal and gastrointestinal tract bleeds.  PVA is the most widely used permanent embolic agent.  Microspheres are more deformable and therefore can penetrate more deeply into embolized arteries.  However, they are at greater risk for entering the circulation. Silk suture material has yet to be used in veterinary medicine, but is used in human medicine for cerebral and dural arteriovenous malformations. Mechanical occlusion devices are used for embolization of large vessels. These devices include metallic coils, double umbrella device and detachable balloons.  Coils are the most frequently used.  Coils do not occlude the vessel lumen, but induce thrombosis.  Selection of the proper-sized coil is critical to success.  Balloon devices can be placed with precision at  a predetermined site, but may deflate in 2-4 weeks.  Other mechanical devices are available, but are currently cost prohibitive for veterinary practice. Liquid embolic agents such as lipiodol (iodized poppy seed oil) and cyanoacrylates (isobutyl 2-cyanoacrylate and N-butyl-2-cyanoacrylate) are the most frequently used agents in human medicine.  Their use in veterinary medicine has been reported.

Chemoembolization refers to intra-arterial delivery of chemotherapeutic drugs in combination with embolization of malignant tumors.  This has several advantages:  higher drug concentrations can be achieved at the tumor level, other non-target tissues can be spared and embolization renders the tumor ischemic. This technique has been used on dogs with hepatocellular tumors.

*See pictures of coils and balloons on pages 403 and 404!

QUESTIONS:

1.  
Name 3 categories of embolic agents.

2.  
Name 3 uses of embolization in veterinary medicine.

3.  
What are the advantages of chemoembolization?

ANSWERS:

1.  
Particulate/solid agents

    
Mechanical occlusion devices

    
Liquid embolic agents

2.  
PDAs, PSS, tumors

3.  
Higher drug concentrations can be achieved at the tumor level, other non-target tissues can be spared and the tumor is rendered ischemic.

Sun et al.  2005.  Interventional cardiovascular techniques in small animal practice – diagnostic angiography and balloon valvuloplasty.  JAVMA 227(3):394-401. 

ACLAM Task 1 - Prevent, Diagnose, Control, and Treat Diseases

ACLAM SPECIES - Primary (Dog) 
SUMMARY: Diagnostic angiography is considered to be the root of cardiovascular interventional radiography.  The technique was originally described in humans in 1953 and has been used extensively in dogs with congenital and acquired cardiovascular problems.  In the 1980s, ultransonography replaced angiography as a first line diagnostic technique.  Digital subtraction angiography, now in use, utilizes less ionizing radiation and contrast media, and the procedure takes less time.  Angiography is the gold standard for diagnosing vascular anomalies including cardiac vascular lesions, shunts, and myocardial disease.  While not a primary diagnostic tool in oncology, angiography can be used for the diagnosis of hypervascular tumors in small animals.
There are complications with angiography.  While there are very few reports of complications in veterinary practice, there are well documented complications in humans.  These include procedure related complications such as bleeding, hematomas, vascular injuries, emboli, stroke, adverse cardiac events, and death and contrast related complications include nephrotoxicosis, neurotoxicosis, arrhythmias, and hypersensitivity reactions.

Balloon valvuloplasty was tested on animals starting in 1980 prior to its approval to be used in humans.  Balloon pulmonary valvuloplasty to treat pulmonic stenosis, one of the most common congenital heart defects in dogs, has been used in veterinary clinical practice in dogs.  Complications of balloon pulmonary valvuloplasty include premature ventricular contractions, transient right bundle branch block, ventricular fibrillation, cardiac arrest, and disruption of the aberrant coronary artery.
Aortic stenosis had been considered the third most common congenital heart defect in dogs, but with a recent increase of this diagnosis in Europe, it is now considered to be the most common congenital defect in dogs.  The stenosis can be valvular, subvalvular, or supravalvular.  Subvalvular aortic stenosis is most commonly seen in dogs.  While there is promise for the use of balloon valvuloplasty in the treatment of subaortic stenosis in dogs, the indications for use and other criteria have not been fully developed.

QUESTIONS:
1. 
What is interventional radiography?

2. 
What diagnostic modality is considered to be the gold standard for diagnosing vascular anomalies involving the cardiovascular system?

3. 
What kind of tumors can be diagnosed through the use of angiography?

A. 
Epithelial

B. 
Round Cell

C. 
Hypervascular
D. 
Carcinomas

4. 
Common complications from contras media used in angiography include:

A. 
Emboli and Stroke

B. 
Nephrotoxicosis and Neurotoxicosis

C. 
Death and Vascular Injuries

D. 
Stroke and Death

5. 
In dogs, balloon valvuloplasty has been most often used to treat which cardiovascular congenital defect: 
A. 
Pulmonic Stenosis

B. 
Aortic Stenosis

C. 
Tetralogy of Fallot

D. 
Patent Ductus Arteriosus

6. 
The defect in question #5 is most often seen in which two breeds:

A.
Boxers and Beagles

B.
Golden Retrievers and German Shepherds

C.
Dobermans and Labradors

D.
English Bulldogs and Boxers

7. 
Aortic stenosis can be:

A.
Valvular and Subvalvular

B.
Valvular, Midvalvular, and Supravalvular

C.
Subvalvular and Supravalvular

D.
Subvalvular, Valvular, and Supravalvular

8. 
What is the most common congenital heart defect in dogs at the current time, representing what percentage of all congenital heart defects:

A.
Tetralogy of Fallot, 23 - 25%

B.
Aortic stenosis, 31.5 - 35%

C.
Pulmonic stenosis, 23 - 27.5%

D.
Double chambered right ventricle, 15 - 19.4%

ANSWERS:

1. 
Use of imaging modalities to guide percutaneous diagnostic and therapeutic procedures.

2. 
Angiography
3. 
C

4. 
B

5. 
A

6. 
D

7. 
D

8. 
B
Erkert and MacAllister.  2005.  Use of eutectic mixture of lidocaine 2.5% and prilocaine 2.5% as a local anesthetic in animals.  JAVMA 226(12):1990-1992.

ACLAM Task 2 - Prevent, alleviate and minimize pain and distress

ACLAM Species - none

SUMMARY: Discussion about the use of lidocaine 2.5% and prilocaine 2.5% that were developed for use in children.  Also called EMLA (or eutectic mixture of local anesthetics), lidocaine 2.5% and prilocaine 2.5% has been used for analgesia during IV catheterization, circumcision, vertebral paracentesis and curettage of molluscum contagiosum in children and neonates.  In adults, it has been used for split-thickness skin grafts, minor genital surgery, myringotomy, and surgical debridement procedures.

In veterinary medicine, EMLA has been used during venipuncture in dogs, cats and rabbits, as it provides good anesthesia for catheterization of the cephalic vein in dogs and cats and the marginal ear vein in rabbits.  It has also been used for pinnal tattoos in cats and guinea pigs, and skin biopsy in dogs.  The length of time needed for application of EMLA prior to procedure may vary.  Surprisingly, it was not found effective for producing anesthesia for rat tail procedures.  In white rhinoceroses, however, EMLA was found effective for both venipuncture and obtaining full-thickness biopsy specimens and suturing of lesions.  It has also been used in mares without a twitch for episioplasty and full-thickness biopsy.

Complications associated with use of EMLA include:  blanching of the skin, loss of surface keratin + seborrhea, and superficial epithelial sloughing with histological evidence of inflammation in biopsy specimens.  Authors assume that the increased inflammatory response does not delay wound healing and will increase the breaking strength of sterile surgical wounds, but may be detrimental to the healing of contaminated wounds sutured for healing by primary intention.  EMLA was found to provide excellent anesthesia for debridement of chronic or large wounds that will heal by second intention.

EMLA also has a powerful antimicrobial effect on E coli, Staphylococcus aureus and Pseudomonas aeruginosa, but it reportedly causes methemoglobinemia in infants and children.  There is an inverse correlation between enzyme activity and maximum methemoglobin concentrations after application of EMLA and those human neonates less than 3 months of age may be prone to developing methemoglobinemia because of immature erythrocyte methemoglobin reductase activity. 
CNS toxicity has been reported in children and 1 adult after use of EMLA; however, it appears to be useful for transdermal administration of local anesthetic for various procedures in veterinary medicine.

QUESTIONS:
1.
What does EMLA stand for?
2.
Which of the following is not a complication associated with the use of lidocaine 2/5% and prilocaine 2.5%?

a.
Blanching of the skin

b.
Genital warts

c.
Loss of surface keratin

d.
Increased inflammatory response

3.
EMLA has an antimicrobial effect on all of the following except:

a.
Pasteurella multocida

b.
Escherichia coli

c.
Pseudomonas aeruginosa

d.
Staphylococcus aureus

4.
Name the species of animal that is able to regulate and rapidly clear acquired methemoglobinemia.

5.
Which of the following local anesthetic agents has not been implicated as an agent that causes methemoglobinemia?
a.
Benzocaine

b.
Prilocaine

c.
Lidocaine

d.
Bupivicaine

e.
Procaine

6.
Name the metabolite of the local anesthetic agents listed above in question 5 which cause methemoglobinemia.

7.
List 4 clinical symptoms associated with CNS toxicosis consistent with lidocaine toxicity.

ANSWERS:
1.
EMLA - eutectic mixture of local anesthetics

2.
b.  Genital warts

3.
a.  Pasteurella multocida

4.
During conditions of partial oxidation, Thoroughbred horses are able to use lactate and glucose to regulate and rapidly clear acquired methemoglobinemia.

5.
d.  Bupivicaine

6.
Toluidine

7.
Light-headedness; numbness of the tongue; visual disturbances; muscular twitching; and seizures

Sayegh et al.  2005.  Role for the enteric nervous system in the regulation of satiety via cholecystokinin-8.  JAVMA 226(11):1809-1816. 
No summary was provided.
QUESTIONS:
1.
Satiety refers to:

a.
Feeling of hungriness
b.
Feeling of fullness

c.
Feeling of tiredness

d.
Neither of them

2.
Satiety determines:

a.
Gastric emptying

b.
Starting of eating

c.
Stopping of eating

d.
Inhibition of gastric emptying

3.
Which of the following stimulates CCK secretion?
a.
Entry of nutrients into the small intestine

b.
Entry of nutrients into the stomach

c.
a and b

d.
Fat and protein into the small intestine

e.
a and d

4.
Which are the main neural connections between the gastrointestinal (GI) tract and CNS?
a.
Vagal afferents

b.
Vagal efferents

c.
Motoneurons

d.
All of them

5.
CCK secretion induces:

a.
Inhibition of gastric emptying

b.
Gallbladder contraction

c.
Increase of food intake

d.
Gastric emptying

e.
a and b

6.
Which of the following are sources of CCK?
a.
Endocrine cells of the GI tract

b.
Endocrine cells outside the GI tract

c.
Neurons of the GI tract

d.
Neurons outside the GI tract

e.
All of them

7.
Which is the main source of CCK?
a.
D cells

b.
Pituitary gland corticotrophs

c.
Enteroendocrine cells of the duodenum

d.
Cells from the adrenal medulla

8.
CCK-containing nerve terminal around the pancreatic cells participate in:

a.
Release of insulin

b.
Release of somatostatin

c.
Release of glucagon

d.
a and b

e.
a and c

9.
Where are primarily located the CCK-containing neurons in the CNS?

a.
Hypothalamus

b.
Cerebral cortex

c.
Mesencephalon

d.
All of them

e.
Neither of them

10.
What characteristic is common to the several biochemical forms of CCK?

a.
The number of amino acids
b.
The C-terminal sequence

c.
The sulfation of the tyrosine residue at the position 1

d.
All of them

11.
What is the most dominant isoform of CCK in the circulation of rats?

a.
CCK-8

b.
CCK-33

c.
CCK-58

d.
Neither of them

12.
Which of the following is true regarding CCK receptors?

a.
CCK-1 and CCK-2 are receptors of CCK

b.
CCK-A and CCK-B are receptors of CCK

c.
a and b

d.
Neither of them

13.
Regarding CCK receptors distribution:

a.
CCK-A is mainly found in the GI tract

b.
CCK-B is mainly distributed around the CNS

c.
a and b are true

d.
Neither of them

14.
Which of the following is true?
a.
CCK-A receptor also serves as a gastrin receptor

b.
CCK-B receptor also serves as a gastrin receptor

c.
Both receptors serve as a gastrin receptor

d.
CCK-B receptor has higher affinity for the sulfated form of CCK

15.
Regarding distribution of CCK receptors:

a.
The same type of cell express the same subtype of receptor between species

b.
CCK-receptor subtypes expressed in particular organs can be different between species

c.
All subtypes of receptors are expressed simultaneously in the same tissues and organs

d.
Neither of them is found in the CNS

16.
Which of the following GI activities is influenced by CCK?
a.
Pancreatic enzyme secretion

b.
Gastric secretion

c.
Pyloric contractions

d.
Intestinal motility

e.
a and b

f.
All of them.

17.
Which of the following effects on the pancreas can be attributable to CCK?
a.
Stimulation of pancreatic growth

b.
Activation of smooth muscle cells of the exocrine pancreas

c.
Neither of them

d.
a and b.

18.
CCK can:

a.
Activate neurons

b.
Be produced by neurons in the brain

c.
Be produced by endocrine cells outside the GI tract

d.
a and b

e.
All of them.

19.
Which increases the plasma concentration of CCK?

a.
Glucose

b.
Polysaccharides
c.
Proteins

d.
Glucose and fatty acids

e.
Oleate

20.
Which kind of nutrients stimulate CCK release from enteroendocrine I cells of the small intestine?

a.
Fat

b.
Proteins

c.
Fat and proteins

d.
Carbohydrates

e.
Only glucose

21.
Which of the following molecules inhibits gastric emptying via capsaicin vagal sensory afferents and CCK receptors?

a.
Oleate

b.
Glucose

c.
a and b

d.
Amino acids
22.
What is Fos-like immunoreactivity (Fos-LI)?

a.
A marker for neuronal activation

b.
A gene

c.
A cytokine

d.
Neither of them

23.
Which of the following increase Fos-LI?

a.
Oleate infusion

b.
Glucose infusion

c.
Amino acid infusion

d.
a and b

24.
Which of the following statements is true?

a.
Effects caused by oleate are CCK-independent

b.
Effects caused by oleate act through a CCK-dependent mechanism

c.
Effects caused by glucose are CCK-dependent

d.
Effects caused by both oleate and glucose are CCK-dependent.

25.
Which of the following vagal neurons are necessary for CCK-induced responses?

a.
Small unmyelinated vagal sensory

b.
Myelinated vagal sensory

c.
Myelinated vagal efferent

d.
All of them

26.
What is the effect of devazepide?

a.
Both CCK-A and CCK-B receptor agonist

b.
CCK-A receptor agonist

c.
CCK-B receptor antagonist

d.
CCK-A receptor antagonist

27.
Which of the following central neurons can be activated by CCK?

a.
Nucleus of the solitary tract

b.
Area postrema

c.
Dorsal motor nucleus of the vagus nerve

d.
Paraventricular nucleus of the hypothalamus

e.
All of them

28.
How many layers is the GI tract composed of?

a.
5

b.
3

c.
4

d.
2

29.
Which of the following is true regarding the ENS?

a.
Contains a number of neurons comparable to the spinal cord.

b.
Is part of the autonomic nervous system

c.
Commands ion exchange, acid and hormonal secretions, and GI motility

d.
All of the above

30.
The myenteric plexus:

a.
Is located below the longitudinal muscle layer

b.
Is located between submucosal and muscle layer

c.
Is located below the circular muscle layer

d.
a and c

31.
The submucosal plexus:

a.
Is located below submucosal layer

b.
Is located between the mucosa and submucosa

c.
Is distributed along submucosal layer

d.
a and b

32.
What is the function of interstitial cells of Cajal?

a.
Act as interneurons between the two ganglion plexus

b.
Connection between the ENS and Cajal cells

c.
Pacemakers of the GI tract

d.
All of the above

33.
Extrinsic supply to the ENS is provided by:

a.
Vagus nerve as sympathetic innervation

b.
Vagus nerve as parasympathetic innervation

c.
Celiac, cranial mesenteric, and caudal mesenteric ganglia as parasympathetic innervation

d.
Celiac, cranial mesenteric, and caudal mesenteric ganglia as sympathetic innervation

e.
b and d

f.
a and c

34.
Extrinsic vagal supply to the ENS is composed of:

a.
Vagal efferents that target submucosal neurons

b.
Vagal efferents that target myenteric neurons

c.
Vagal afferents that project to the mucosa and submucosa

d.
b and c

35.
Dogiel type I neurons:

a.
Evoke slow excitatory postsynaptic potentials

b.
Evoke long-lasting hyperpolarization

c.
Have large spherical cell bodies

d.
a and c

36.
Dogiel type II neurons:

a.
A evoke slow excitatory postsynaptic potentials

b.
Evoke long-lasting hyperpolarization

c.
Have one or two long dendrites

d.
b and c

37.
Which of the following criteria can be used to classify enteric neurons of the ENS?

a.
Morpho9logy

b.
Electrophysiology

c.
Chemical

d.
Functional

e.
All of the above

38.
Functionally, ENS neurons can be classified in:

a.
Dogiel type I and Dogiel type  II neurons

b.
Sensory, motor (excitatory and inhibitory) and interneurons

c.
S-type and AH-type neurons

d.
Depending on the neurotransmitters they contain

e.
c and d

39.
Sensory neurons of the ENS can be classified as:

a.
Mechanoreceptor

b.
Thermoreceptor

c.
Chemoreceptor

d.
All of them

40.
Administration of CCK in rats increases Fos-LI in:

a.
Myenteric and submucosal neurons of duodenum and jejunum

b.
Myenteric and submucosal neurons of ileum and large intestine

c.
Hindbrain

d.
a and c

41.
Vagus nerve is important for which of the following effects of CCK:

a.
Central effects

b.
Enteric effects

c.
a and b

d.
Neither of them

42.
Match the following neuronal markers with the correct type of neuron (some type of neurons can be marked by more than one marker):

a.
Neuronal NOS

b.
Calbindin sensory neurons

c.
Calretinin inhibitory motor neurons

d.
Neurofilament M intrinsic sensory neurons

e.
Neurokinin-I receptor cytoskeletal marker

43.
What kind of neurons are activated by CCK and fat?

a.
Inhibitory motor neurons in the myenteric plexus

b.
Intrinsic sensory neurons in the submucosal plexus

c.
a and b

d.
Neither of the above

44.
What of the following is true about bombesin?
a.
Is an amphibian skin peptide

b.
Reduces food intake via a pathway similar to that for CCK

c.
Increases Fos-LI in all portions of the small intestine

d.
All of them

45.
Which of the following stimulates the release of LCRF (luminal CCK-releasing factor)?

a.
Fat

b.
Proteins

c.
Amino acids
d.
Carbohydrates

e.
a, b and c

ANSWERS: 
1.
B

2.
C

3.
E

4.
A

5.
E

6.
E

7.
C

8.
E

9.
D

10.
B

11.
C

12.
C

13.
C

14.
B

15.
B

16.
F

17.
D

18.
E

19.
E

20.
C

21.
A

22.
A

23.
D

24.
B

25.
A

26.
D

27.
E

28.
C

29.
D

30.
C

31.
B

32.
C

33.
E

34.
D

35.
A

36.
D

37.
E

38.
B

39.
D

40.
D

41.
A

42.
Sensory neurons: B, E; inhibitory motor neurons: A; intrinsic sensory neurons: C; cytoskeletal marker: D

43.
C

44.
D

45.
E

Kona-Boun et al.  2005.  Immunologic aspects of veterinary anesthesia and analgesia.  JAVMA 226(3):355-365. 

This article is a summary of evidence presented in 104 referenced reports, many human.  Conflicting results are often reported.  The bottom line is that stress, anesthesia and surgery have a short term and reversible deleterious effect on the immune response that can be decreased with adequate management and proper usage of drugs.

SUMMARY: In vitro tests that evaluate the immunologic response to anesthetics & analgesics:

· Immune cell response

· NK cell activity

· T-cell cytotoxic activity

· Phagocytic function

· Cytokine & reactive Oxygen species production
In vivo tests that evaluate the immunologic response to anesthetics& analgesics:

· Delayed-type hypersensitivity

· Antibody response

· Circulating Lymphocyte concentration

Stress is partially responsible for post-op complications, prevention of anxiety is important for immune function. Environment, transport, handling, restraint and isolation are key factors.

Pre-medication, smooth induction, adequate anesthetic depth and adequate post-op analgesia will reduce stress.

Epinephrine and norepinephrine decrease the migration and chemotaxis of neutrophils. Work to reduce the activation of the hypothalamic-hypophyseal-adrenal axis.

There is an inverse relationship between analgesic usage and tumor metastases.

Infiltrative anesthesia, nerve blocks and Spinal/epidural anesthesia reduces endocrine-metabolic responses but not inflammation. Opioids and NSAIDs have no stress reducing effect after surgery.

Hypotension, hypothermia, positive pressure ventilation and duration of surgery are all factors that have deleterious effects on the post operative immune response.

There is a clear correlation between the duration of anesthesia and surgery with increased morbidity and mortality,

Fentanyl, morphine and mepivacaine reduce NK cell activity.

Propofol may confound the results of delayed-type hypersensitivity reactions and confound the results of Intradermal (ID) testing.  Xylazine, medetomidine, tiletamine-zolazepam, thiamylal, halothane, isoflurane and methoxyflurane are considered acceptable for ID testing where as ketamine-diazepam, acepromazine, propofol and oxymorphone are not.

In vitro, methohexital, ketamine and propofol reduce the oxygen related burst activity of neutrophils.

It is inconclusive that suppression of cortisolemia is adequate to decrease perioperative stress. Etomidate should not be used in patients with hypoadrenocorticism.

There are conflicting results from studies on the dose-dependent lymphocyte function decline from halothane, isoflurane, enflurane and nitrous oxide. Occupational exposure should be monitored carefully.

Allogenic blood transfusions cause alterations in immunologic function.

There is bidirectional communication between the nervous and immune systems via endogenous opioids which indicates the possibility that local peripheral administration of opioids may have fewer immunosuppressive effects then systemic administration.

The immunosuppressive effects anesthesia may decrease the immune response to vaccines when administered in concomitantly. This may be a fairly frequent practice in veterinary medicine, especially wildlife medicine.

Most anesthetic agents involved in anaphylactic reactions are low molecular weight substances. Atopic patients are not considered at greater risk of anaphylaxis.

Sevoflurane is the volatile anesthetic of choice for patients with respiratory hypersensitivity as it causes no irritation to the airways.

The immunomodulatory effects of anesthesia and allogenic blood transfusions may increase allograft survival in renal transplant patients

No questions submitted.

Haskell et al.  2004.  Current status of aquatic species biologics.  JAVMA 225(10):1541-1546.

Task 1 - Prevent, Diagnose, Control, and Treat Disease

Tertiary species:  Fish and invertebrates

SUMMARY: Aquaculture production has expanded rapidly over the past 2 decades.  Future growth will have to address second-generation problems of environmental quality and disease control and seek to establish more sustainable production systems.  The USDA's APHIS recently issued national emergency declarations for 2 aquatic animal diseases that can affect wild and aquacultured fish:  infectious salmon anemia and spring viremia of carp. Veterinary biologics are products used to prevent, treat, or diagnose animal diseases and include vaccines, bacterins, toxoids, and diagnostic test kits. Only a limited number of veterinary bioproducts are available for aquatic species.
Invertebrate Immunology:  Innate immunity in crustaceans and mollusks depends primarily on phagocytic cells and nonspecific antimicrobial substances that target invading microorganisms.  Phagocytic cells in the hemolymph of crustaceans and mollusks consist of a variety of hematocytes with lysosomes (or granules) that contain various antimicrobial products. Invertebrates do not produce specific immune cells or antibodies in response to invading pathogens.  The immune response does not have clonal selection and lacks specificity and immunologic memory.  The lack of immunologic memory in particular makes it difficult, if not impossible, to develop effective vaccines that will induce long-term protection against selected pathogens in invertebrates.  Thus, other strategies to prevent infectious diseases in invertebrates are being explored.

Vertebrate Immunology:  Immune responses in vertebrates consist of humoral immunity and cell-mediated immunity.  Humoral immunity provides protection against extracellular toxins.  The cell-mediated immune response destroys pathogen-infected host cells by interrupting the replication cycle of the pathogen and exposing the pathogen to the actions of immunoglobulins.  Fish have innate, nonspecific immune responses consisting of phagocytic cells and antimicrobial compounds, similar to those described for invertebrates. However, fish can also mount specific immune responses with immunologic memory.  It is possible to develop fish vaccines that offer long-term protection against specific pathogens.

Aquatic Animal Vaccines and Bacterins:  Currently, the only vaccines and bacterins approved for use in aquatic animals are products intended for use in fish only; no vaccines or bacterins for use in crustaceans or mollusks are currently available.  Three methods are used for vaccinating fish; immersion, oral administration, and IP injection.  Oral administration of vaccines is the least common approach for vaccination of fish because vaccines intended for oral administration have yet to provide consistently adequate results.  Fish should typically be held off food for 6 to 8 hours before oral administration of a vaccine.  However, water temperature and animal size should be assessed when determining how long food should be withheld, in that the higher the water temperature and the smaller the fish, the shorter the period that food must be withheld.  The appropriate vaccine quantity is calculated on the basis of estimated biomass of the fish to be vaccinated and the vaccine is incorporated into the feed.  The duration of immunity following oral vaccine administration may be only 1 to 4 months.

Immersion involves placing fish in a concentrated solution of a vaccine. Intraperitoneal injection of vaccines is generally reserved for high-value fish at risk of exposure to disease for prolonged periods.

Postvaccination development of immunity depends on at least 5 factors: water temperature, fish age, fish health and immune status, route of vaccination, and environmental quality.  The vaccine response generally increases with increasing water temperature and fish size.  With water temperatures <6C(43F), immunity may not develop.  The younger the fish, the shorter the duration of immunity.

New vaccine Technologies:

1.  
Autogenous vaccines are vaccines derived from specific pathogens isolated as the cause of a particular disease in an individual fish, lot of fish, facility, or geographic region.  They are made from organisms isolated during a specific disease outbreak.

2.  
Subunit vaccines are vaccines that use specific genetic information to stimulate the host immune system.  The immunizing proteins are called expression vectors and hold promise in disease prevention.

3.  
DNA vaccines are vaccines that incorporate specific antigens that stimulate protection against pathogens.  DNA vaccines stimulate both cell-mediated and humoral responses.

There are currently only 2 USDA-approved test kits available for detection of disease in aquatic animals.  Both are intended for the detection of bacterial kidney disease in salmonids.

QUESTIONS:

1.  
Which of the following statements is true regarding invertebrate and/or vertebrate immunology?

a.  
Invertebrates produce specific immune cells or antibodies in response to invading pathogens.

b.  
Immune responses in both invertebrates and vertebrates consist of humoral immunity and cell-mediated immunity.

c.  
Fish have innate, nonspecific immune responses consisting of phagocytic cells and antimicrobial compounds.

d.  
All of the above

e.  
None of the above

2.  
Which of the following methods is the least common approach for vaccination of fish?

a.  
Oral administration

b.  
Immersion

c.  
IP injection

3. 
Which of the following statements is false regarding postvaccination development of immunity in fish?

a.  
Postvaccination development of immunity depends on water temperature, fish age, fish health and immune status, route of vaccination, and environmental quality.

b.  
The vaccine response generally increases with increasing water temperature and fish size.

c.  
With water <6C (43F), immunity may not develop, even in coldwater species of fish.

d.  
The older the fish, the shorter the duration of immunity.

e.  
All of the above statements are true.

ANSWERS:

1.  
c

2.  
a

3.  
d

AVMA Aquaculture and Seafood Advisory.  2004.  Extralabel use of medicated feeds for minor species.  JAVMA 225(4):531-532.

Background: Laws and regulations establish the framework for legal business conduct; however, certain aspects of laws and regulations may need further clarification. To address this situation, the FDA prepares Compliance Policy Guides (CPGs) that help its personnel with interpretation of specific issues. Any questions regarding the CPG should be directed to the FDA Center for Veterinary Medicine. All animals other than cattle, horses, swine, chickens, turkeys, dogs, and cats are considered to be minor species under the Federal Food, Drug, and Cosmetic Act. Before 1994, this federal law did not permit extra-label treatment of minor species. In1994, a new law called the Animal Medicinal Drug Use Clarification Act (AMDUCA) permitted extra-label drug treatment of minor species under conditions similar to those specified by the previous CPG.  
Interpretation of the CPG: It is intended that drugs are to be used as indicated on the FDA-approved label. Treatment of a minor species not listed on the drug label and treatment for a disease not listed on the drug label are considered extra-label drug use. The FDA CPG indicates conditions under which regulatory action will not be taken against a producer, veterinarian, or feed mill:

1. 
The medicated feed is approved for a major species food animal and has the dose, formulation, and nutrient content for the approved species specified on the label.
2.
Any medicated feed used extra-label in aquaculture contains a drug approved for use in an aquaculture species and is formulated according to label directions for the approved species.

3.
Medicated feeds are not used to treat unconfined wild animals.
4.
The medicated feed is used only under the written recommendation of a licensed veterinarian with a valid veterinarian-client-patient relationship. This relationship means that certain criteria should be met:
a. 
The veterinarian has examined the animals recently and is familiar with their    husbandry as a result of appropriate visits to the facility.
b. 
The veterinarian knows enough about the animals and their health problems to diagnose their medical condition.
c. 
The veterinarian is responsible for making the decision to treat, and the client is following the veterinarian's instructions.
d. 
The veterinarian is available to follow-up on the treatment if an adverse event or treatment failure occurs.
5.
The treatment is used only when there is a threat to animal health and suffering or if death may result if there is no treatment. Treating for production purposes is not allowed.
6.
The veterinarian has met certain criteria:
a. 
Diagnosed the condition that requires treatment.
b. 
Determined that there is no approved drug available.

c. 
Determined that an approved drug, if available, is not effective for the intended use.

d. 
Determined that there is no dosage form available for legal extra-label use.
e. 
Set a suitably long withdrawal period based on scientific information.
f. 
Taken necessary steps to ensure adherence to the withdrawal period so that no residues remain in the animals at harvest.

g. 
Ensured that the treated animals will be carefully kept identified.

h. 
Provided a written medical recommendation, including the diagnosis, drug, dose, duration, and withdrawal period; copies must be kept by the veterinarian and the producer.
i. 
Reported any adverse reactions to FDA within 10 days of occurrence (1-888-FDA-VETS). 
7.
The animal producer has met certain criteria: 
a. 
Kept complete and accurate records of all medicated feeds, including the labels, invoices, and dates fed; these must be kept for 1 year.
b. 
Kept a copy of the veterinarian's written medical recommendation.

c. 
Ensured that treated animals are identified.

d. 
Ensured adherence to the withdrawal period recommended by the veterinarian.
e. 
Complied with all other federal, state, or local regulations concerning medicated feed use.
f. 
Complied with facility effluent discharge requirements if applicable (this is not presently a requirement in many states).g. Followed the user safety provisions on the approved drug label.
The CPG also indicates situations that make regulatory action likely: 
1.
A veterinarian recommends extra-label use without following the guidelines listed previously.
2. 
An animal producer uses medicated feeds without following the guidelines listed previously.
3. 
A veterinarian or animal producer promotes a medicated feed for extra-label use.
4.
A feed mill makes or distributes medicated feeds without following guidelines for feed mills. 
Regulatory Actions: The first regulatory action taken by the FDA in response to improper extra-label use of a medicated feed is usually to send a warning letter to the producer or veterinarian who decided to use the feed; a copy is sent to the other party. Warning letters or other regulatory actions may also be used if feed mills are knowingly involved in improper production of medicated feeds for extra-label use. If drug residues occur in seafood, the initial step that the FDA will take is to identify and cite the responsible individuals.

QUESTIONS:

1. 
Which are considered minor species? 
2. 
What is the purpose of Compliance Policy Guides (CPGs)?
3. 
What is the purpose of the Animal Medicinal Drug Use Clarification Act (AMDUCA)? 
ANSWERS: 
1. 
All animals other than cattle, horses, swine, chickens, turkeys, dogs, and cats.
2.
The CPG deals with specific interpretations of the law. 
3.
The AMDUCA deals with specific conditions under which the extra label treatments are permitted?  

Sandbulte and Roth.  2004.  Methods for analysis of cell-mediated immunity in domestic animal species.  JAVMA 225(4):522-530.

Background and definitions

· Effector T  ells - induced in response to primary stimulus

· Memory T cells - subset of effector T-cells; capable of rapid expansion and activity during secondary exposures or activation by cytokines

· Cytotoxic T lymphocytes (CTL) - express CD8, kill infected cells that display processed antigens on MHC class I molecules via the endogenous pathway

· CD4 positive helper T cells - recognize peptides presented on MHC class II molecules via the exogenous pathway

· Gamma delta T cells - antigen recognition not MHC- restricted. Modulate inflammation and promote tissue repair
· Th1 cells - type 1 cytokines include interferon-g, IL2, and lymphotoxin-(
· Th2 cells - response characterized by high antibody production, recruitment of eosinophils and mast cell activity.  Cytokines include IL4, IL10, IL13.  Responsible for helminth infections and resolving inflammation.

· Cytokines- classified by activity mediated ( such as activate innate immune cells, stimulate inflammation, suppress inflammation, resolve inflammation, promote B cell functions, direct maturation and mobilization of immune cells)

· Chemokines - 2 effects on immune cell traffic

· Attract specific cells bearing corresponding receptors

· Activate integrin molecules (mediate leukocyte adhesion to vascular endothelium)

Measurement tools

· Antigen-specific activation and proliferation of T cells

· Delayed-type hypersensitivity: observation of swelling in response to intradermal antigen injection (leukocyte recruitment). Test induces T-cell responsiveness - may render subsequent tests invalid

· Blastogenesis:  antigen-specific lymphocyte proliferation in response to antigen.
· Uptake of tritiated thymidine

· Uptake and metabolism of alamar blue or tetrazolium salt (colorimetric assay)

· Flow cytometry with anti- BrdU antibody.  BrdU (5-bromo-deoxyuridine) incorporates in replicating DNA

· Flow cytometry with PKH dyes or carboxyfluorescein diacetate succinimidyl ester (CFSE) – proliferating cells have half the fluorescent intensity as parent cell

· Activation marker induction - flow cytometric analysis using monoclonal antibodies directed against CD25, CD69, MHC class II

· Antigen-specific cytokine production

· Bioassay using supernatant from antigen stimulated lymphocytes.  Block activity using cytokine specific antibody

· Cytokine mRNA detection via northern hybridization, ribonuclease protection assay or RT-PCR (competitive or real-time

· Cytokine detection in lymphocyte culture supernatant via ELISA

· Cytokine detection in lymphocyte (cell) via ELISPOT (variation of sandwich ELISA)

· Cytokine detection by intracellular cytokine staining and flow cytometry.  Treat cells with brefeldin A to block secretion by the Golgi apparatus then permeabilize the cells using detergents.

· Cytotoxic and Associated Effector Molecules

· Conventional CTL assay: measure lysis of antigen-loaded autologous target cells loaded with chromium CR51.

· Measure effector molecules associated with cytotoxicity: CTLs contain performin, granzyme A and granzyme B in their granules.  Granzymes are serine proteases that trigger apoptosis pathways.
· Direct Detection of Peptide-specific receptors

· Stain cells with a fluorescently labeled complex of antigen and appropriate MHC molecule

QUESTIONS:

1.
Select the correct pairs from the a-c and i-iii below
a.
Ribonuclease protection assay

b.
Competitive RT-PCR

c.
Real-time RT-PCR

i. 
Compare concentration of competitor template cDNA with amplified cytokine mRNA

ii.  Requires use of a radioactively labeled antisense RNA probe.
iii.
PCR product concentration determine by the accumulation of fluorescent signal.  Requires an oligonucleotide probe with a quencher and a reporter dye at each end

2.
Define antibody-dependent enhancement of disease

ANSWERS:
1.
a-ii, b-i, c-iii
2.
Immunoglobulin bound pathogens rely on Fc receptor-mediated phagocytosis for entry into the host cell

Tomlinson JE et al.  2004.  Interactions between lipopolysaccharide and intestinal epithelium.  JAVMA 224(9):1446-1452. 

SUMMARY: Endotoxemia is a result of lipopolysaccharide (LPS) absorption from the intestinal tract.  LPS is a component of the outer cell wall of gram negative bacteria and functions in part as a permeability factor.  Once absorbed from the intestine, LPS is bound by lipopolysaccharide binding protein (LPB) and removed from circulation primarily by hepatic Kupffer cells which are macrophages by nature.  Excess LPS stimulates macrophages both in the liver and systemically primarily via Toll-like receptor 4 (TLR-4) mediated innate immune response.  LPS stimulation of TLR-4 results in production of a number of inflammatory substances including TNF-a, IL-1, IL-6 and IL-8.  It is the release and subsequent action of these inflammatory mediators that can trigger septic shock.  Intestinal epithelial cells are the first line of defense from intestinal microbes.  LPS can be absorbed across intestinal epithelium by 2 ways, across the cell membrane (transcellular) or across tight junctions between cells (paracellular).  Treatment of endotoxic shock is primarily aimed at reducing the over-production of inflammatory mediators and support of the cardiovascular system.

Interesting side notes

· C3H/HeJ mice are TLR4 deficient due to a mutation in a single locus (LPS response locus, gene is designated lps-d) making this strain hyporesponsive to LPS and highly susceptible to infection by gram negative bacteria.  (See Jax website)

· MyD88 knockout mice do not have normal TLR4 response and are also hyporesponsive to LPS.

QUESTIONS:
1.
LPS is a component of the cell wall of all of the following bacteria except

a.
Salmonella enteritidis

b.
Pasteurella pneumotropica

c.
E Coli

d.
Corynebacterium kutscheri

e.
Bordetella bronchiseptica

2.
Which of the following is not generally considered a pro-inflammatory mediator?
a.
IL-1

b.
IL-10

c.
IL-6

d.
IL-8

e.
TNF-a

3.
Hepatic Kupffer cells are also often referred to as liver

a.
Macrophages

b.
Eosinophils

c.
Ito cells

d.
Bile cannuliculi cells

e.
Hepatic stellate cells

ANSWERS:
1.
d

2.
b

3.
a

Musser.  2004.  A practitioner’s primer on foot-and-mouth disease.  JAVMA 224(8):1261-1269.

SUMMARY: Foot-and-mouth disease (FMD) is caused by a nonenveloped, single-stranded RNA virus and is the only virus in the genus Aphthovirus.  Seven immunologically distinct serotypes of the virus have been identified.  Importantly, natural exposure to or vaccination with 1 serotype does not induce cross-protection to the other serotypes in animals.  The FMD virus is typically introduced into countries currently free from infection through the feeding of contaminated feed to susceptible animals or the legal or illegal importation of infected animals.  Susceptible species are mainly domestic and wild even-toed ungulates.  All body fluids of infected animals can contain the virus and are considered infective.  Foot-and-mouth disease is one of the most contagious diseases of animals.

The primary mode of transmission is animal to animal transmission through inhalation or ingestion of aerosols containing the virus. The virus can also be spread mechanically by contaminated organic debris and fomites and can survive for 48 hours on human oral and nasal mucosa and be spread to uninfected animals in this manner. There is a rapid progression of clinical signs after an animal becomes infected, and the virus spreads rapidly throughout a herd.

Clinical signs include excessive salivation (which is the quintessential clinical sign in infected cattle); fever; vesicles and erosions of the oral and nasal mucosa, coronary band, interdigital area, and teats; lameness; sloughing of claws; reluctance to move; anorexia; mastitis; decreased milk production; and abortion or weak newborns. Foot-and-mouth disease is clinically indistinguishable from other vesicular diseases, such as vesicular stomatitis in cattle and vesicular stomatitis, vesicular exanthema, and swine vesicular disease in pigs. Thus, laboratory confirmation is needed for a definitive diagnosis.  
Laboratory tests that can be used to confirm a diagnosis of FMD include a complement fixation test, virus neutralization test, ELISA, virus isolation, reverse-transcriptase polymerase chain reaction (RTPCR) assay, and dot-blot hybridization.  Sample material includes epithelial tissue from an unruptured or recently ruptured vesicle and vesicular fluid.

The US strategy to contain and eradicate an FMD outbreak includes slaughter of all clinically affected and at-risk animals as quickly as possible, with the option to use vaccination to develop barriers between infected areas and areas free from the disease. 

QUESTIONS:

1. 
What is the causative agent of FMD?

2. 
The virus can survive for how long in human mucosa?

3. 
FMD is clinically indistinguishable from other vesicular diseases?  T or F

ANSWERS:

1.  
Nonenveloped, single-stranded RNA virus: genus Aphthovirus

2.  
48 hr

3.  
True

Davis.  2004.  The ABCs of bioterrorism for veterinarians, focusing on Category B and C agents.  JAVMA 224(7):1096-1104. 

In 1999 the Centers for Disease Control and Prevention brought together a group of experts to access and categorize agents that could be used in bioterrorism attacks.  Categories A B and C were derived from that list.  As explained in a previous JAVMA article by the same author these categories were described with the following potentials.

Category A agents 

· Have the greatest potential for inflicting large numbers of human casualties 

· Can be manufactured and disseminated on a large scale

· Require significant efforts in public health preparedness

· Are most familiar to the public

In this article the author focused on categories B and C.
Category B agents 

· Less likely to cause large scale illness and death

· Still have potential for widespread dissemination and require little preparedness measures beyond those implemented for agents in Category A

Category C agents 

· Agents not believed to pose a high risk for bioterrorism

· Their use as bioterrorism agents can be addressed through preparedness for the agents in Category A or Category B

The author discusses several agents in categories B and C that the author feels could cause massive economic disruption and many human deaths.

1.  
Brucellosis - Category B

        a.  In humans

                1.  
Associated with a fever that waxes and wanes

                2.  
Can affect almost any organ system

                3.  
Osteoarticular involvement is the most common complication affecting up to 40% of patients

                4.  
Different species of Brucellosis

                        a.  
Most severe to least severe as follows Brucella melitensis, suis, abortus, canis

                5.  
Fatalities from endocarditis in less than 2% of cases

        b.  In animals

                1.  
Infection is most often associated with abortion in females and epididymitis in males.

                2.  
Shedding can occur in vaginal discharges and the milk

2.  
Coxiella burnettii (Q Fever) - Category B
        a.
Infective dose as low as one organism in humans and can persist in the environment 

        b.
In humans

                1.  
Not usually severe and rarely fatal

                2.  
Acute disease presentations

                        a.  
Nonspecific flu like signs

                        b.  
Pneumonia

                        c.  
Hepatitis

                3.  
Chronic disease presentations (occurs in 1-2% of patients) 

                        a.
Endocarditis, chronic hepatitis, osteomyelitis, pericarditis, vascular complications

        c.
In animals

                1.  
Sheep goats and cattle are main reservoirs

                2.  
Shed in urine, feces, milk, fluids of parturient animals

3.  
Nipah virus - Category C

        a.
Belongs to Paramyxovirida family

                1.  
Emerged in Malaysia as a zoonotic disease of pigs

        b.
In humans

                1.  
Clinical signs are fever, headache, dizziness, vomiting, cough, tachycardia, neurologic signs

        c.
Animals

                1.  
Pigs

                        a.  
Pigs from 4 weeks to 6 months

                              1.  
Febrile illness with labored breathing and harsh nonproductive cough

                              2.  
Weakness, muscle spasms, neurologic twitching 

                        b.  
Boars and sows

                        1.  
Acute fever, labored breathing, increased salivation, nasal discharge, agitation, head pressing, nystagmus and sudden death 
                        c.  
Mortality rate of pigs

                              1.  
Up to 40% in piglets

                              2.  
Approximately 5% or less for other ages

                        d.  
Incubation period is 10-14 days

        d.
Other animals

                1.  
Illness only occurs in pigs, dogs, cats, and humans

                2.  
Infected dogs have symptoms suggestive of Distemper

4.  
Unclassified agents identified as potential risk by author

        a.
Hendra virus - not classified

                1.  
Paramyxoviridae family

                2.  
Pteropid bats as its reservoir

                3.  
Outbreak in Australia

                        a.  
20 horses infected resulting in 15 deaths

                        b.  
3 humans were infected resulting in 2 deaths

        b.
West Nile virus

                1.  
Flaviviridae family

                2.  
Bird reservoir

                3.  
Mosquito transmission with humans and horses as incidental infections

The author focuses on the following biological attacks

        a.
Food attack

                1.  
Author classifies this as agroterrorism

                2.  
Author feels that the impact primarily would be economic damage 

        b.
Water threats

                1.  
Water is not as efficient of an attack mode because the risk is reduced by 

                        a.  
Water treatment

                        b.  
Time delays

                        c.  
Dilution of the agent in large volumes of water

                2.  
The distribution system is the most vulnerable component of the drinking water system

These are potential signs of a bioterrorism event

        a.
Indications of intentional release

                1.  
An unusual geographic or temporal clustering of illness presenting with clinical signs suggestive of an infectious disease or outbreak

                2.  
Unusual age distribution for common diseases

                3.  
Occurrence of illness outside its typical seasonal distribution 

The following are some roles that veterinarians play in human public health

        a.
Animals often present with disease prior to humans

                1.  
In the West Nile Outbreak of 1999 veterinarians played key roles in the diagnosis of the disease

                        a.  
Sentinel animals are currently being utilized nation wide to follow the spread of West Nile

                2.  
Other common diseases veterinarians provide surveillance for 

                        a.
Rabies, Mycobacterium bovis, psittacosis, eastern and western encephalitis, bovine spongiform encephathopathy

Current US response to threats of bioterrorism

        a.
CDC has adopted a bioterrorism mission statement

        b.
Strategic national stockpile (Managed by Department of Homeland Security and Department of Health and Human Services

                1.  
Contains pharmaceuticals, vaccines, and medical supplies

        c.
President Bush signed the 4.3 billion Public Health Security and Bioterrorism Preparedness and Response Act of 2002

        d.
2004 Fiscal budget

                1.  
36.2 billion for Department of Homeland Security activities 

                2.  
116 million to FDA for bioterrorism related food safety programs 

                3.  
1.1 billion to CDC for bioterrorism

                        a.
The CDC is helping train local public health officials to respond to public health emergencies and threats

                4.  
112 million to USDA for food safety

                5.  
An increase in strategic national stockpile locations from 8 to 12 

                6.  
Expansion of Health Alert Network to reach 90% of US counties 

        e.
Department of Homeland security created

                1.  
Emergency Preparedness and Response is one of its 5 directorates 

                        a. 
This directorate will lead the response in the event of a biological or radiological attack

        f.
Center for Food Security and Public Health

                1.  
Founded in July 2002 in the College of Veterinary Medicine at Iowa State with support from the CDC

                        a.
The mission is to increase national preparedness for accidental or intentional introduction of disease agents that threaten food production or public health

Further preparations recommended by the author

        a.
A secure internet connection called the HAN is already in place to rapidly disseminate health alerts.

                1.  
All 50 state health departments are connected to the HAN

                2.  
The author feels that veterinarians should be included on the HAN system 

                3.  
42 states currently have a State Public Health Veterinarian 

                        a.  
The author recommends that all states attain this position 

                4.  
The author feels that veterinarians and veterinary diagnostic laboratories should become part on nationwide surveillance for Category A,B, and C agents.

                5.  
The National Animal Health Laboratory Network was set up with 12 veterinarian diagnostic laboratories as a two year pilot program in 2002

                6.  
The author recommends more funding for the specific purpose of combating agroterrorism

                7.  
The author recommends veterinarians be vigilant in reporting their findings to State Veterinarian, their USDA Area Veterinarian in Charge, and their State Public Health Veterinarians.

                8.  
Integration of practitioners and veterinary diagnostic laboratories into public health and disease reporting systems should be in place to help win the war against bioterrorism and emerging diseases.

QUESTIONS:
1.  
Category A agents have which of the following characteristics

a.  
Have the greatest potential for inflicting large numbers of human casualties. 

b.  
Can be manufactured and disseminated on a large scale

c.  
Require significant efforts in public health preparedness

d.  
Are most familiar to the public

e.  
All of the above

2.  
Category B agents

a.  
Have the greatest potential for inflicting human casualties

b.  
Less likely to cause large scale illness and disease

c.  
Have potential for widespread dissemination but require few preparations beyond those already implemented for category A

d.  
Both b and c

e.  
None of the above

3.  
True or False?  Category C agents are not believed to pose a high risk for bioterrorism. 

4.  
The most severe species of Brucellosis to humans is

a.  
Suis 

b.  
Abortus

c.  
Melitensis

d.  
Canis 

e.  
None of the above

5.  
An intentional release of a biologic agent may present with which of the following signs 

a.  
An unusual geographic or temporal clustering of illness presenting with clinical signs suggestive of an infectious disease or outbreak.

b.  
An Unusual age distribution for a common disease

c.  
An occurrence of an illness outside of its typical seasonal distribution. 

d.  
All of the above

ANSWERS:
1.  
e 

2.  
d 

3.  
T 

4.  
c 

5.  
d 

Davis.  2004.  The ABCs of bioterrorism for veterinarians, focusing on Category A agents.  JAVMA 224(7):1084-1095. 

This article summarizes clinical signs of infection in animals and humans and the zoonotic potential of several microbial and viral agents most likely to be used by bioterrorists targeting humans.  The emphasis is on those agents deemed most critical to public health - i.e., agents designated as Category A by the CDC.

Bioterrorism became a great concern since 2 recent events:

1.
November 2002 Severe acute respiratory syndrome (SARS) in China

· 8,437 human cases with 813 deaths

· Coronavirus isolated from the human patients

· Coronavirus isolated in 6 masked palm civets and 1 raccoon-dog by PCR and virus isolation; genome sequencing revealed 99.8% homology to the human SARS virus.  

· The virus infects many other animal species, such as domestic cats and dogs, bats, snakes, monkeys, and wild pigs.

· Whether SARS is zoonotic is not known, but it seems highly likely.

2.  
June 2003 monkeypox outbreak

· Associated with the importation into Texas of 800 small mammals (including 762 wild rodents) from Africa

· Monkeypox isolated in 6 rodents (1 Gambian rat, 3 dormice, and 2 rope squirrels) 

· In the 35 confirmed human cases, the patients had contact with prairie dogs that were obtained as pets and that had been in contact with African animals.
Agents in Category A: Agents that have the greatest potential for inflicting large numbers of human casualties, can be manufactured and disseminated on a large scale, require significant efforts in public health preparedness, and are most familiar to the public.

Anthrax

Agent:  Bacillus anthracis, an organism that has the form of a bacillus in a nutrient-rich environment, such as a living body, but transforms into a hardy spore (that is capable of surviving decades) when exposed to air and when nutrients are depleted

In 2001, postal mailings of letters containing anthrax spores resulted in 22 human cases of anthrax; 5 patients died.

3 Clinical forms of anthrax in humans: cutaneous, gastrointestinal, and inhalational.

The cutaneous form
· Accounts for 95% of all human cases worldwide.

· Following skin inoculation with the organism, the spores germinate, producing toxin and resulting in localized edema.

· Signs:  pruritic macule or papule which will ulcerate, a black eschar (which typically falls off 1 to 2 weeks later).

The gastrointestinal form

· Primarily associated with the consumption of contaminated poorly cooked meat.  The upper and lower portions of the gastrointestinal tract can be affected.  

· Signs:  oral or esophageal ulcers, lymphadenopathy, sore throat, edema, possible respiratory distress due to massive edema, intestinal ulcerations, fever, nausea, vomiting, severe bloody diarrhea, and acute abdominal pain.  

The inhalational anthrax:  2 stages.

· The initial phase - nonspecific signs such as fever, malaise, myalgia, cough, some thoracic or abdominal pain, chills, headache, vomiting, and dyspnea.  

· The second phase - begins abruptly a few days later with continued fever, acute dyspnea, diaphoresis, cyanosis, and shock.

Case-fatality rates can be as high as 20% for cutaneous anthrax, 50% for gastrointestinal anthrax, and 95% for inhalational anthrax.

Anthrax in Animals:

· Cattle, sheep, horses, and goats (in decreasing order of susceptibility) - most susceptible 

· Peracute form:  sudden death, hemorrhage from the anus, nostrils, vulva, month, or eyes, incomplete rigor mortis and bloating

· Acute form:  depression, listlessness, fever, labored breathing, and abortion; swelling of the tongue and in regions of the throat, sternum, perineum, and flanks

· Pigs, dogs, and cats are more resistant to B. anthracis infection than livestock 

· Necropsy should not be performed on an animal suspected to have died as a result of anthrax because vegetative bacteria within the carcass will sporulate and contaminate the surrounding area.  Dispose anthrax-affected carcasses either by burial or burning.

Botulism

Agent:  7 toxins (types A through G) produced by Clostridium botulinum - most toxic compounds known

In humans, the 3 naturally occurring forms of botulism are food-borne, wound, and intestinal (infant) botulism; inhalational botulism and wound botulism are rare. 

Transmission:  All forms of botulism result from the absorption of botulinum toxin into the bloodstream.  On aerosolization, the median lethal dose (LD50) of C. botulinum toxin is modified from 1 ng/kg to approximately 3ng/kg of body weight.

Clinical signs:  Symmetric descending flaccid paralysis - always begins in the bulbar musculature.  Blurred vision, diplopia, ptosis, indistinct speech, difficulty swallowing, and progressive weakness from muscle paralysis leading to respiratory failure and death.  Afebrile since botulism is an intoxication.

Treatment:  supportive and requires early passive immunization with a trivalent equine antitoxin, which provides neutralizing antibodies to botulinum toxins A, B, and E and is only available from the CDC.  A pentavalent (ABCDE) botulinum toxoid vaccine is available through the CDC.

Dogs (and likely cats):  ascending weakness from hind limbs to forelimbs, with hyporeflexia, hypotonia, weak vocalization, decreased gag reflex and jaw tone, slow pupillary reflexes, and eventually respiratory paralysis and death. 

In livestock, botulism occurs primarily when feed contaminated with preformed toxin is ingested.  Clinical signs: muscle tremors, promotor paralysis leading to recumbency, mydriasis, ptosis, and eventually death.

Plague

Agent:  Yersinia pestis

Transmission:  bites of infected fleas, direct handling of infective tissues, direct inhalation of aerosolized Y pestis (pneumonic)

Clinical signs in humans: 1 of 3 forms; bubonic, septicemic, or pneumonic plaque

Bubonic

· Regional lymphadenopathy that is very painful,  ulcer or pustule at the site of inoculation, fever, chills, headache, and weakness

Septicemic

· Develops when Y pestis enters the bloodstream as a result of untreated bubonic plague (secondary septicemia) or in the absence of obvious lymph node swelling (primary septicemia).

· Disseminated intravascular coagulation (DIC), multiple organ failure, and adult respiratory distress syndrome.

· DIC can lead to arteriolar thrombosis, hemorrhage in the skin, serosal surfaces or organs, and acral cyanosis and necrosis.  The ensuing gangrene is believed to be the basis for the name, black death.

· Hematogenous spread of bacilli from bubonic or septicemic plague to the lungs results in secondary pneumonic plague in contacts and potentially resulting in an epidemic.
Pneumonic 

· Has a very rapid incubation period of 1 to 6 days (typically 2 to 4 days) and is usually fatal if not treated within the first 24 hours of illness.

· Fever with cough and dyspnea; absence of buboes; watery, bloody, or purulent sputum; hemoptysis; nausea; vomiting; abdominal pain; and diarrhea.

Y pestis in animal species

·  200 species of rodents; the highest death rates occur among rodents (especially prairie dogs [Cynomys spp.], ground squirrels [Spermophilus spp.], and antelope ground squirrels [Ammospermophilus spp.]) and rabbits.

· Dogs, ferrets, bears, coyotes, raccoons, and skunks are fairly resistant to plague.

· Cats readily develop plague including secondary pneumonic plague and may directly infect humans through respiratory droplet transmission.  Common signs in cats include lethargy, anorexia, fever, swollen lymph nodes, dyspnea, coughing, discharge from the month or nose, respiratory distress, septicemia, DIC and death.

The use of Y pestis as a biological weapon would most likely be in an aerosolized form.  The organism would infect humans as well as susceptible animals (primarily cats) that would pose a significant public health risk by serving as a source for continued transmission to humans.

Smallpox

Agent:  There are approximately 12 known poxviruses (all included in 4 genera of the subfamily Chordopoxvirinae) that are zoonotic.  Infections with many of these viruses are rare.  Smallpox has not been reported to be among them.

Transmission:  

1.  Direct contact - most common

· Inhalation of droplets generated from the coughing or sneezing of an infected person 

· Transfer of infectious substances (e.g., scab material or pustular fluid) on the fingers after contact

2.  Indirect means - less common

· Contact with fomites contaminated by droplets, scabs, or pustular fluid

· Aerosol transmission

Incubation period:  7-17 days in humans

Clinical signs in humans:

· Fever, malaise, headache, backache, prostration, and possibly vomiting

· A maculopupular rash in the pharynx and month -> vesicles -> pustules

· Scabs 

The vaccine:

· Vaccinia virus based

· Effective, but the risk of serious adverse effects

Monkeypox - much less infective than variola virus

Animals susceptible to monkeypox: rodents, monkeys, lagomorphs.

Incubation period:  12 days

Clinical signs:  

· A rash (macular, papular, vesicular, or pustular), conjunctivitis, coryza, cough, anorexia, and lethargy.

· Prairie dogs:  fever, cough, conjunctivitis, lymphadenopathy, nodular rash

Transmission to humans from infected animals:

· Animal bites 

· Direct contact with animal blood, body fluids, or lesions

Tularemia

Agent:  Francisella tularensis.

Natural reservoirs:  rabbits, voles, water rats, muskrats, ground squirrels

Transmission:  

· Bites of arthropods (ticks, biting flies)

· Handling of infected tissues or fluids

· Inhalation of aerosol

· Ingestion of contaminated food or water

· Direct contact with contaminated food, water, or soil

6 primary clinical presentations in humans:  glandular, ulceroglandular,

oculoglandular, oropharyngeal, typhoidal, and pneumonic.

· All forms can progress to pneumonia, sepsis, and death

· Typhoidal disease (i.e., systemic infection with fever and signs associated with the GI tract, but without cutaneous lesions or lymphadenopathy) results from exposure via inhalation, ingestion, or intradermal inoculation.  This form has the highest case-fatality rate if untreated

Animals most often affected:  sheep, pigs (Calves resistant)

Transmission:  

· Ticks - most common vector

· Ingestion of wild rabbits or rodents - most common means in dogs and cats

Clinical signs: 

· fever, stiff gait, diarrhea, weight loss, recumbency

· Clinical signs are more likely to develop in cats than in dogs

Viral hemorrhagic fever

Agents:  

· RNA viruses with lipid envelopes

· Susceptible to detergents, low-pH environments, and bleach

· Highly infectious and stable by fine-particle aerosols

Clinical signs:

· Fever, malaise, prostration, conjunctivitis, bradycardia, tachypnea, hypotension, cutaneous flushing diathesis

· Hemorrhagic diathesis as disease progresses

Reservoirs:  Rodents

Transmission:  

· Contact with rodents

· Arthropod vectors

· person-to-person transmission - except flaviviruses and Rift Valley fever virus 

Incubation periods for humans:  2-21 days

Rift Valley fever virus

· Restricted to African

· Spreads between animals via mosquitoes

· Clinical signs of infected ruminants:  fever, listlessness, depressed appetite, diarrhea, weight loss, abortion and death

· Dogs and cats < 3 weeks old may have no clinical signs or may develop diffuse petechiae, meningitis, myocarditis, and hepatic necrosis and die.

· The use of the virus as a bioterrorism agent could infect humans and livestock as the same time.

Vaccines:  

· Available for humans against Rift Valley fever and Junin

· Not available against Ebola

Lab testing:

· BSL 3 facilities needed for handling clinical specimens

· BSL 4 required for viral isolation - only 2 facilities in the country with diagnostic capabilities:  1 at the CDC and the other at the US Army Medical Research Institute of Infectious Diseases (USAMRIID)

QUESTIONS:

1. 
Define the acronym SARS.  What virus was detected from the patients with SARS?  

2. 
What species of animal did patients have contact with during the monkeypox outbreak in 2003? 

3. 
Of the 3 clinical forms of anthrax, the _______ form accounts for 95% of all human cases, and case-fatality rates is the highest with 95% for _______ form of anthrax.

a.
Gastrointestinal, cutaneous

b.
Cutaneous, inhalational

c.
Inhalational, gastrointestinal

d.
Cutaneous, gastrointestinal

4. 
What is the agent that causes Plague?  List 3 clinical forms of plague

5. 
The vaccine for smallpox is based on ____ virus

6. 
Agent for Tularemia?

7. 
_________ facilities are required for hemorrhagic fever virus isolation.

a.
BSL 2

b.
BSL 3

c.
BSL 4

ANSWERS:

1. 
Severe acute respiratory syndrome; coronavirus

2. 
Prairie dogs 

3. 
b 

4. 
Yersinia pestis 


Bubonic, septicemic, or pneumonic

5. 
Vaccinia 

6. 
Francisella tularensis

7. 
c 
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SUMMARY: In September, 2002, a group of 29 experts in the areas of human and animal pain convened for an international workshop in an effort to advance the study of the comparative aspects of pain.  This three day meeting resulted in the development of a consensus statement affirming that all vertebrate and some invertebrate animals feel pain although the quality and intensity of this pain may not be measurable.  It was hoped that this conference and the resulting consensus statement would:
1. 
Encourage cross-disciplinary communication, cooperation and collaboration in the study of pain

2. 
Increase awareness of and further discussions on the need for an inclusive approach to the study of pain in humans and animals

3. 
Emphasize the need for methods of pain recognition in animals in various settings (research, farm, clinical practice, wildlife, etc.)

During the conference, the participants also identified several areas where additional research or support is needed:

1. 
Improved knowledge of the basic mechanisms of pains particularly with respect to molecular biology, cell signaling, genomics and proteomics

2. 
Increased collaboration between various individuals from different groups that deal with animals (e.g., researchers, veterinarians, animal welfare organizations, etc.)

3. 
Increased research regarding the use of various analgesics in different species including appropriate doses, dosing regimens and potential for adverse effects.

4. 
Increased formal training in animal analgesia at the graduate and post-graduate levels of veterinary training

5. 
Increased governmental funding for research on pain in animals

6.
Improvements in the methods used to assess pain in animals.  Although various scoring systems and pain scales have been published, most have not been validated.  This was of significant importance as it relates to the ability of the clinician to evaluate the effectiveness of the treatment of pain.

Based on these concerns, the following action plans were developed:

1.  
Creation of meaningful pain scales – such scales would need to take into account differences in sex, age, developmental stage, species, breed, strain, environment and rearing conditions.  Appendix 1 of this article contains guidelines for the development of pain assessment tools which discusses each of these parameters.

2. 
Support for an interdisciplinary approach to treating animal pain – to facilitate this endeavor, the International Academy of Animal Pain Management was formed in 2002 to bring together a diverse group of individuals to improve the understanding, recognition and alleviation of pain in animals.

3. 
Creation of a special interest group within IASP (International Association for the Study of Pain) – although the IASP is a dedicated to furthering research on pain in humans, a subgroup is forming to address the issues of pain assessment and management in animals.  The IASP has also published a set of guidelines concerning the use of animals in pain research and these are published in Appendix 2 of the article.

4. 
Improving funding for pain research 

5. 
Informing the public about animal pain – increased public awareness of the issue of animal pain can result in wider support for funding of research in this area.

QUESTIONS:

1.
What does IASP stand for? 

2.
How does the IASP define pain?

3.
Name 3 parameters that a pain assessment tool should take into account?

ANSWERS:

1.
International Association for the Study of Pain

2.
“An unpleasant sensory and emotional experience associated with actual or potential tissue damage”

3.
Sex, age, developmental stage, species, breed, strain, environment

