General Topics (1999-2003)

McMillan.  2003.  A world of hurts – is pain special?  JAVMA 223(2):183-186.

SUMMARY:  The author focuses on the perception of animal pain.  He does not wish to discount physical pain in animals nor the advancements that have been made recognizing and alleviating pain in animals.  The concern is that we should not forget other ways that animals experience suffering other than physical pain.  The common terminology used, for example “pain and suffering “, can be misleading by putting pain in a class by itself.  If “pain” is removed, does suffering become less defined?  Another type of pain is emotional pain.  An example of emotional pain is separation anxiety.  The same endogenous opioids that regulate the intensity of physical pain regulate separation and loneness.

From an evolutionary aspect, unpleasant feelings were associated with a threat to survival.  In other words, unpleasant situations (pain or emotions) stimulated the animal to act in ways beneficial to survival.  The greatest risk to survival is associated with the most intense unpleasant feeling.  There are 3 situations in lab animals perceived as the greatest risk to survival:  

· Deficient oxygen, feelings of hypoxia – elicit panic and terror

· Actual or potential tissue damage – elicits pain

· Impending bodily harm and death – elicits fear

Still there are examples of suffering without there being a threat to survival. These are usually cases of emotional pain such as a mother separated from her young.  There are cases when a mother will experience great physical pain in an effort to reunite with her young thus alleviating the emotional pain.

The risk is an exclusive focus on physical pain, leaves other forms of suffering inadequately treated.

QUESTIONS:

1. 
List 6 ways to address a more comprehensive way to evaluate animal distress and suffering:

2. 
List 6 ways that animals may experience suffering and distress:

3. 
The same word can be used to complete both sentences. What is the word?

According to the author, animals evolved reacting upon feelings as ______to survival.  The intensity of feelings reflected the degree of ________.

ANSWERS

1.

· Recognition that physical pain should not be evaluated above other unpleasant physical and emotional feelings in animals

· Veterinary organizations should seek singling out physical pain as unique and/or special

· Recognize and treat emotional pain in animals

· Use evolutionary values to determine distress and suffering in animals  (i.e. the threat to survival  = potential to induce distress and suffering)

· Educate on all causes of suffering and methods for alleviation

· Replace the use of phrases such as “pain and distress” with “suffering and distress”

2.

· Thirst

· Hunger

· Fear

· Anxiety

· Grief

· Pain

3.  Value

Haskell et al.  2003.  Waste management: expired drugs.  JAVMA 223(1):51-52.

SUMMARY:  Dispensing expired medications is a violation of the Federal Food, Drug and Cosmetic Act, the Drug Enforcement Administration requirements or both.  Improper disposal is also an issue in that pharmaceutical substances are appearing in domestic water sources and probably are contributing to antimicrobial resistance in pathogens of humans and other animals.  Disposal in county landfills may result in leachate entering surface water, aquifers or drinking water.  Antineoplastic agents should never be discharged into watercourses as they may damage aquatic life or contaminate aquifers.  Disinfectants also should not be discharged into watercourses because they can affect the biotic community downstream, but may be discharged if well diluted.  Biologicals should be disposed according to the information on the material safety data sheet (MSDS).  Veterinarians should counsel their clients, especially farmers, on the responsible method for disposing of all dispensed medicines.  

 

QUESTIONS:

1.  
What is a MSDS?

 

ANSWERS:

1.  MSDS is the material safety data sheet.  It contains pertinent information for the handling and toxicity of a substance.

Haskell et al.  2003.  Medical waste management in veterinary practice.  JAVMA 223(1):46-47.

SUMMARY:   Some wastes may be recyclable and efforts should be made to recycle them. These items include cardboard, computer paper, cans, batteries, plastic cases and bottles.  Medical and infectious wastes should be separated from other clinic wastes and placed in distinctive containers (red plastic or metal containers or red plastic bags).  These containers should be labeled as biohazard and contained the words Infectious Waste or Medical Waste as well as the clinical name, address and final date of containment.  Waste may be stored until the appropriate quantity has accumulated to economically justify commercial removal or on-site treatment.  However, storage areas should be free or vermin and easily cleaned.  Treatment of medical waste is designed to destroy potential pathogens and may include steam sterilization, thermal treatment, incineration, chemical treatment and containerization.  

 

No questions submitted.

Cohen et al.  2003.  Evaluation of sensitivity and specificity of cytologic examination: 269 cases (1999-2000).  JAVMA 222(7):964-968.  
Task 1 - Prevent, diagnose, control and treat disease

Primary species: dog, rat, mouse

Secondary species: cat, ferret

Tertiary species: horse, llama

SUMMARY: The objective of this retrospective study was to determine sensitivity and specificity of cytologic examination used in a clinical setting. Cases included those in which a cytologic diagnosis was followed by histopathologic diagnosis within 3 days. Results were reviewed by level of agreement between cytological and histological examinations and categorized by location, histopathological diagnosis, and tumor type when applicable.

Sensitivity ranged from 33.3% to 66.1% depending on the location of the lesion. Cytology was most accurate when used to diagnose cutaneous and subcutaneous lesions and least accurate for diagnosis of liver lesions. Cytology was most effective in diagnosing neoplastic disease and least effective in diagnosing dysplastic or hyperplastic conditions.

Measures of diagnostic accuracy for cytologic examination were lower than anticipated. The authors suggest several factors which may have influenced accuracy. First, the timing and method of sampling are important. For instance, intraoperative sampling would be expected to increase accuracy over preoperative sampling since the lesion could be visualized during sampling and the clinical pathologist would have more information about the gross appearance and specific tissues involved. Second, technical aspects of sample preparation are important. Tissue scrapings or impression smears might have an advantage over fine needle aspiration for poorly exfoliative lesions. Third, location and size of the lesion could affect the sensitivity of cytologic examination. In this study, liver lesions were least accurately diagnosed with cytology, perhaps because many hepatic diseases manifest in focal or multifocal lesions that are easily missed with FNA. Finally, the inclusion of insufficient samples negatively affected the sensitivity of cytology.

This study did not differentiate the success of cytological samples obtained with ultrasound guidance.

QUESTIONS:

1. 
What are the advantages of cytology as compared to biopsy as a diagnostic tool?

2. 
In which tissue was cytology the least accurate when used to diagnose lesions?

a. 
Skin

b. 
Spleen

c. 
Bone

d. 
Liver

3. 
T/F Cytology resulted in more false-negative results than false-positive results.

4. 
T/F Impression smears of a surgical biopsy are expected to be more accurate than preoperative fine-needle aspirates.

ANSWERS:

1. 
Cytology is rapid, minimally invasive, inexpensive and can be obtained from sites not easily accessed by surgical biopsy.

2. 
d

3. 
T

4. 
T

Tomlinson et al.  2003.  Role of nonsteroidal anti-inflammatory drugs in gastrointestinal tract injury and repair.  JAVMA 222(7):946-951.  

SUMMARY: Nonsteroidal anti-inflammatory drugs (NSAIDs) are commonly used in clinical practice to treat a variety of conditions (arthritis, colic).  NSAIDs can cause direct injury to the GI tract mucosa in 2 ways: direct topical injury and inhibition of prostaglandin synthesis.  NSAIDs inhibit prostaglandin production by acting on the cyclooxygenase (COX) enzyme.  The COX enzyme has several isoforms: COX-1 (“housekeeping” isoform) and COX-2.  COX-2 is upregulated by a variety of inflammatory stimuli, including bacterial lipopolysaccharide, and is expressed in some tissues (kidney).  NSAIDs that inhibit both COX isoforms inhibit the production of housekeeping prostaglandins and may make the GI tract more susceptible to injury.  The development of drugs that selectively inhibit COX-2 may prevent NSAID-induced GI injury, and still provide pain relief and anti-inflammatory effects.

Mechanisms of Gastrointestinal Tract Injury Induced by NSAIDs 

Topical injury – Acute topical injury (petechial hemorrhages and superficial mucosal erosions) occurs within an hour of ingestion of 600 mg of aspirin in humans.  Aspirin, ibuprofen, indomethacin, diclofenac, and ketoprofen are weak acids and stay in a nonionized form in the stomach.  

NSAIDs decrease the hydrophobicity of mucus, thus destroying the protective barrier against acid and bacteria in the GI tract.  In part this is due to uncoupling of oxidative phosphorylation in mitochondria of mucus-producing cells in the stomach.  

NSAIDs that undergo enterohepatic circulation can cause mucosal injury of the small intestine by exposure to active metabolites secreted in bile.  

Prostaglandin inhibition – Topical injury does not appear to be the principal mechanism of NSAID-induced GI injury.  Inhibition of prostaglandin production is thought to be the main cause of NSAID-induced mucosal injury.  Prostaglandins may stimulate epithelial mucus and bicarbonate secretion, regulate mucosal blood flow, (by prostaglandin E and I2) and induce epithelial proliferation.

Inhibition of prostaglandin synthesis results in a decrease in the sodium concentration and mucus in gastric secretions, and increase in hydrogen ion concentration.  Prostaglandins inhibit histamine-mediated cyclic AMP production, thereby decreasing the stimulus on the H+, K+ ATPase in the parietal cells to produce acid.

The role of neutrophils – Neutrophils may have a role in GI damage caused by NSAIDs.  Inhibition of prostaglandin synthesis appears to result in activation of granulocytes:  there is an increase in synthesis of tumor necrosis factor ( and leukotriene B4, and upregulation of leukocyte adhesion molecules during NSAID-induced damage.  When neutrophils enter the mucosa, they become activated and release reactive oxygen metabolites and proteases that may damage the mucosa epithelium.  

Other injurious effects of NSAIDs – NSAIDs impair hemostasis by inhibiting platelet thromboxane A2 production.  This may contribute to hemorrhage noted with severe gastric ulcers.  NSAIDs have also been shown to increase permeability of the large intestine in healthy human patients.  

Effects of NSAIDs on gastrointestinal repair – Prostaglandins have an important function in GI tract repair after injury, and are believed to be required for growth factor stimulated repair of mucosal defects:  

· PGE2 and PGI2 act to reseal interepithelial tight junctions

· NSAIDs decrease cell replication, increase necrosis, and increase apoptosis

The contribution of COX-1 and COX-2 to injury and repair – COX-1 and COX-2 are isoforms of cyclooxygenase.  Cyclooxygenase catalyze a conversion of arachidonic acid to PGG2 and PGH2.  COX-1 is believed to play a “housekeeping” role, and COX-2 may be pro-inflammatory.  “GI-safe” NSAIDs have been developed that selectively inhibit COX-2.  At least partial inhibition of both COX-1 and COX-2 is needed in most inflammatory conditions to achieve meaningful anti-inflammatory effects; however, some remaining COX-1 activity may be required for maintenance and protection of the GI mucosa, and COX-2 activity for optimized GI repair.  

Future Alternatives 

Nitric oxide (NO) synthesis can also protect the GI mucosa using some of the same mechanisms as prostaglandins.  In animal studies NO-NSAIDs induce less damage than NSAIDs, and do not retard ulcer healing.  Also, zwitteronic NSAIDs are under development – they are complexed with phospholipids to reduce topical damage.

QUESTIONS:

1. What are the methods of gastrointestinal injury caused by non-steroidal anti-inflammatory drugs (NSAIDs)?

2. What is the proposed role of neutrophils in gastrointestinal damage?

ANSWERS:

1.   Direct topical injury and inhibition of prostaglandin synthesis.

2.   NSAID-induced inhibition of prostaglandin synthesis appears to result in activation of granulocytes:  there is an increase in synthesis of tumor necrosis factor ( and leukotriene B4, and upregulation of leukocyte adhesion molecules during NSAID-induced damage.  When neutrophils enter the mucosa, they become activated and release reactive oxygen metabolites and proteases that may damage the mucosa epithelium.  

Christley et al.  2003.  No significant difference: use of statistical methods for testing equivalence in clinical veterinary literature.  JAVMA 222(4):433-437.

Task 10-Design and Conduct Research

SUMMARY: When experimental results do not meet the criterion for being statistically different (P value>0.05) they are often reported to be the same; this assumption can lead to spurious conclusions.  To demonstrate equivalence there must be a subsequent confirmatory finding that the difference between two factors is sufficiently small.  Methods to measure the degree of difference elaborated in the article include plotting the mean versus the difference of two measures, the two one-sided tests for normally distributed data, and the Hauck-Anderson corrected two one-sided tests for proportions.  An additional feature of these methods is that they can be used to determine a confidence interval for the difference between experimental groups.  The authors advise consulting a statistician before applying the techniques described in the article.

QUESTIONS:

1. 
By convention, the significance level for differences between research results is set at?

a.
2%

b.
7%

c.
10%

d.
15%

e.
None of the above

2. 
True or False?  A large correlation coefficient provides sufficient evidence to claim equivalence.

ANSWERS:

1.
e. None of the above; 5% is the correct answer

2.
False. The correlation coefficient measures the strength of the relationship between two sets of data, not the agreement between them.

Brooks et al.  2003.  Survey of antimicrobial susceptibility testing practices of veterinary diagnostic laboratories in the United States.  JAVMA 222(2):168-173.  

Task delineation:  Diagnostics, management

All species

SUMMARY:  Antimicrobial resistance is a concern for animal and human antibiotic use.  Few monitoring programs exist that target the possibility of resistant organisms transfer from animals to humans.  The goal of this paper was to describe and evaluate the feasibility of collating vet diagnostic information on antimicrobial resistance of bacterial isolates from animals.  The study obtained information via questionnaire to vet diagnostic laboratories across the U.S.  The basic conclusions are that vet diagnostic labs can be used to accumulate data for the purpose of monitoring antimicrobial resistance/susceptibility; however, many aspects of data collection and collation would need to be standardized before an effective system can be developed.  The ideal system should be sustainable for long-term surveillance of susceptibility trends, alert health care professionals to novel susceptibility profiles, and is sensitive enough to detect small changes in 

QUESTIONS:

1.
What is the disk diffusion method of antimicrobial drug susceptibility?

2.
What is broth dilution method of antimicrobial drug susceptibility?

3.
What are the advantages and disadvantages of each?

ANSWERS:

1.
Disk diffusion method is an assay that uses disks impregnated with precise concentrations of specific antimicrobial drugs that will diffuse away from the disk over a predetermined period of time.

2.
Broth dilution method utilizes successive dilutions of antimicrobial drugs to determine concentration of drug necessary to inhibit bacterial growth.

3.
Disk diffusion is 95% reproducible between laboratories when procedures are standardized and minimum inhibitory concentrations are extrapolated from zone diameters from the disks whereas broth dilution is quantitative but the number of dilutions needs to be standardized to allow comparisons.

>>>>>>>>>
Kudnig et al.  2002.  Perioperative fluid therapy.  JAVMA 221(8):1112-1121.

SUMMARY: This article provides the clinician with brief summary of considerations for fluid therapy. I will attempt to provide the highlights of the information presented within this article; however the reader should be aware that this article contains much more information than presented here. 


The rationale for perioperative fluid therapy is to maintain oxygen delivery. This involves maintaining intravascular volume, optimizing cardiac output and ensuring blood oxygen content is adequate via adequate concentrations of hemoglobin. Formulas for obtaining this information are provided in the article. Various anesthetic agents will affect the cardiovascular system with negative effects on cardiac preload and myocardial contractility resulting in hypotension (mean arterial blood pressure <60 mmHg). Hypoperfusion of tissues will result in anaerobic metabolism and lactic acidosis. A fluid rate of 10-15 ml/kg/h has been recommended intraoperatively. Other electrolyte, acid/base and osmotic abnormalities may also occur. Splanchnic hypoperfusion can lead to bacterial translocation and systemic inflammatory response syndrome (SIRS). This may lead to capillary permeability changes and the rapid loss of intravascular volume.

 
TYPES OF FLUID USED: There is an excellent comparative chart within the text. 

Crystalloids: Contain small osmotically active particles which pass thru capillary membranes may be hypotonic (5% dextrose), isotonic (LRS) and hypertonic 
may be replacement or maintenance (differ in electrolyte conc.) 
may be given rapidly during anesthesia to expand intravascular volume 
<20% remains in intravascular space 2 hours after delivery (d0gs) 
Colloids: includes natural forms (albumin) and synthetics (dextrans, gelatins, 
hydroxyethyl starch preps) contain large particles which remain within vascular system 
create oncotic pressure disadvantages include circulatory overload, coagulopathies, anaphylaxis and hyperosmotic renal dysfunction .

Dextrans: Mixtures of glucose polymers available preps with low molecular weight (dextran 40) or high molecular weight (dextran 70 and 75) expands intravascular volume for 24 hrs. adverse effects include antihrombotic effects, renal failure, anaphylaxis and coagulopathies 

Gelatins: Modified bovine collagens elimination half-life is 2 hrs. 
preferable to dextrans for coagulopathies 

Hydroxyethyl starch preparations: derivative of amylopectin available as hetastarch and pentastarch used commonly to maintain oncotic pressure in animals’ duration of volume expansion is 12-48 hrs.  adverse effects similar to dextrans 


BLOOD PRODUCTS 

Stored or frozen plasma: Provides albumin which provides 75% of plasma oncotic pressure stored plasma contains limited quantities of factor 5 and 8 but also has 
2, 7, 9 and 10 potential for disease transmission, anaphylaxis and hypocalcemia 

Fresh or fresh frozen plasma: indicated in patients with SIRS, DIC, coagulopathies, and 
hypoalbuminemia cross-matching not required can be given as quickly as possible if necessary without inducing fluid overload 

Packed RBC, fresh whole blood, stored whole blood: necessary when hemoglobin content of blood is too low to properly oxygenate maintain PCV >25% to maintain oxygenation.  Stored blood and packed RBC's are extremely acidotic stored blood has decreased WBC's, platelets, factor5 and 8 blood-typing and cross-matching should be ideally performed 

· Universal dog donor is negative except DEA 4 

· Dogs don't normally carry antibodies to blood types 

· Cats normally DO carry antibodies to blood types 

Dose rate: PCV desired -PCV recipient X BW X BV 

PCV donor transfusion reactions include restlessness, salivation, vomiting, incontinence,

pruritis, weakness, collapse, urticaria, tetany, tachycardia, dyspnea, hypotension citrate toxicosis can occur when large volumes are given quickly 

-see signs of hypocalcemia due to Ca chelation 

Oxygen-carrying fluids: includes free Hb-based solutions, liposome-encapsulated Hb solutions and perfluorochemicals Bovine Hb: hemoglobin glutamer-200 is a bovine product requires no cross-matching 2 year shelf life may interfere with chemical analyses may cause transient discoloration of urine, mucous membranes and sclera 


FLUID ADDITIVES:

Potassium: Kidney is obligatory potassium excreter in attempts to retain sodium max dose rate is 0.5 mEq/kg/hr acidemia will increase and alkalemia will decrease apparent K conc. 


Calcium: In plasma, Ca is ionized, protein-bound and chelated forms. I\Ionized is most important rapid administration of blood results in hypocalcemia CaCl has 3 times the amt of Ca in Ca gluconate dysrhythmias associated with rapid administration of Ca 

Magnesium: Association of hypomagnesemia and canine heart disease low levels of magnesium lead to dysrhythmias decrease dose by 50-75% if patient is azotemic 

Bicarbonate: Hypoventilation cause respiratory acidosis 

Bicarb required (mEq) = base deficit X BW X 0.3 

Glucose: Routine supplementation of crystalloid fluids with dextrose not advised 

· Hyperglycemia may induce osmotic diuresis and dehydration 

· Use in pediatrics, septic shock and other specific cases supplement with glucose to maintain blood glucose of 70-120 mg/Dl

QUESTIONS:

1. 
An intra-operative fluid rate should be: 

a. 
5 ml/kg/hr 

b. 
10-15 ml/kg/hr 

c. 
20-25 ml/kg/hr 

d. 
50 ml/kg/hr 

2. 
Splanchnic hypoperfusion can lead to: 

a. 
DIC 

b. 
SIRS 

c. 
Bacterial translocation 

d. 
b and c 

3. 
What percentage of crystalloids remains in the vascular space 2 hours after delivery? 

a. 
50% 

b. 
35% 

c. 
20% 

d. 
15% 

4. 
Adverse events associated with the use of colloids include: 

a. 
Coagulopathies 

b. 
Anaphylaxis 

c. 
Renal dysfunction 

d. 
All of the above 

5. 
T/F: Cross-matching is absolutely required for delivery of all blood products. 

6. 
T/F: The risk of transfusion reaction is greater in dogs than cats on first transfusion. 

7. 
T/F: Rapid delivery of blood can result in hypercalcemia. 

8. 
T/F: The use of bovine Hb is associated with transient discoloration of sclera. 

9. 
Maximum dose rate of potassium is: 

a. 
0.1 mEq/kg/hr 

b. 
0.5 mEq/kg/hr 

c. 
1 mEq/kg/hr 

d. 
2 mEq/kg/hr 

10. PaCO2 should be maintained at: 

a. 
27-35 mmHg 

b. 
30-40mmHg 

c. 
37-43 mmHg 

d. 
45-50 mmHg

ANSWERS:

1. 
b 

2. 
d 

3. 
c 

4. 
d 

5. 
F 

6. 
F 

7. 
F 

8. 
T 

9. 
b 

10. c

Livingston.  2002.  Ethical issues regarding pain in animals.  JAVMA 221(2):229-233.

SUMMARY: Discussions centering upon both perception of pain and the need to alleviate pain in animals are likely to be influenced by gender, socioeconomic background, religious beliefs and country of origin/residence. Problem in pain assessment/research is the non-verbal status of animals. Pain is also a perception so that measurements can be made of behavioral characteristics and physiologic data, but an animal's perception of pain can only be inferred based upon human descriptions and experiences. Studies on pain or pain relief in animals represent true ethical dilemmas and proper consideration should be given to design, prevent of damage to animals, minimization of discomfort, experience of assessors and species-specific metabolism/behaviors. Direct extrapolation of human doses to animals can result in under/over dosing of analgesics. Standards for analgesic evaluation should be a stimulus that is minimal to produce a measurable response, response should be a natural one, stimulus should terminate quickly once response has occurred and no tissue damage should occur. Take baseline stance that non-mammalian vertebrate species with neuronal pathways and cerebral brain tissue should be assumed to feel pain as do mammalian vertebrates.


No questions submitted.

Pascoe.  2002.  Alternative methods for the control of pain.  JAVMA 221(2):222-229.

SUMMARY: This article is an overview of several complementary methods that have been espoused for management of pain in humans and animals (primarily veterinary clinical practice). Most of the published information relates to humans rather than animals and there is a scarcity of peer-reviewed science on the subject. Various alternative methods include acupuncture, homeopathy, nutrition, herbal medicine, dietary supplements, magnetic field therapy and chiropractic/manipulative therapy. Acupuncture is noted to be one of the oldest and best supported scientifically to be beneficial for pain relief. Research has shown that electrical stimulation of the periaqueductal gray matter could provide profound analgesia and that stimulation of certain acupuncture points causes the release of endogenous opioids. Sham acupuncture (stimulation of nonacupuncture points) in animals was reported to not result in analgesia. Area remains controversial with study problems primarily related to appropriate control groups. Reviews by NIH and the British Medical Assoc. found some applications that might be beneficial but most do not yet rate endorsement. Nutrition relates to development (or non-development) of skeletal disorders in many species and studies in rats have demonstrated potentiation of administered opioids when on a diet of fats and sugars. Dietary supplements (glucosamine, chondroitin and n-3 fatty acids) have been shown to be beneficial for arthritis, synovitis and rheumatoid arthritis (n-3 FAs). The effects of n-3 FAs may be related to the interaction with inflammatory prostaglandins and leukotrienes. Herbal medications have been around for centuries and, while concentration and contamination concerns are present, have been noted to be effective. Chiropractic manipulation has a great deal of anecdotal evidence for effectiveness for spinal disorders and migraines. Pulsed electromagnetic fields (PEMF) have been shown to be useful for pain control or supplemental therapy for several musculoskeletal disorders.

QUESTIONS:

1. What physiologic mechanism is likely responsible for acupuncture related analgesia?

2. What are the primary concerns related to the use of herbal medications?


ANSWERS:

1. Release of endogenous opioids. 

2. Negative interactions with pharmaceuticals; problems with varying concentrations of active ingredients or contamination with potentially toxic substances

Lascelles et al.  2002.  Surgical trauma and chronically painful conditions – within our comfort level but beyond theirs?  JAVMA 221(2):215-222.

SUMMARY: Slightly dated article by UK veterinarians on welfare aspects of pain associated with surgical trauma and chronic disease states.  Authors are proponents of aggressive, targeted pain control, and discus ethical and welfare implications of current (2002) UK standards for analgesia.  Authors introduce and apply a set of principles to analyze what each party in the veterinarian-owner-animal equation needs to ask to determine what level of pain is acceptable and manageable. 

The veterinarian’s concerns are acknowledged to vary, with empathy levels acknowledged to be related to gender and individual concerns.

The animal’s concerns are summarized in the 5 freedoms as follows:

1.
Freedom >from physical and thermal discomfort

2.
Freedom >from pain, injury and disease

3.
Freedom to express normal behavior

4.
Freedom >from fear and distress

5.
Freedom >from hunger and thirst

The owner’s concerns are described as primarily as extending the life of the animal, disfigurement caused by treatment and more likely to be evident if visible injury is present. These are discussed at length in case histories involving maxillary reduction to remove cancer and chronic osteoarthritis. Readers are reminded to acknowledge that animals do not understand that the future may change, and that they only know that they suffer now.  Finally, the authors suggest the following acronym as basis for case evaluation and pain management: PEAR (perception, evaluation, action, and reassessment).

QUESTIONS:

1. 
Were male veterinary students found to become more or less empathetic during veterinary school?

2. 
State the 5 freedoms acknowledged by the authors as the animals concerns.

3. 
What additional concerns must be explored in addition to the 5 freedoms?

ANSWERS:

1. 
Less 

2. 
Freedom from physical and thermal discomfort; injury, pain and disease; to express normal behavior, and >from fear and distress, and hunger and thirst. 

3. 
Consider severity, incidence and duration of welfare compromise, and also whose concerns must take priority in each case.

Underwood.  2002.  Pain and distress in agricultural animals.  JAVMA 221(2):208-211.

SUMMARY: Do Farm Animals Experience Pain and Distress?  This section dealt with defining pain and distress and providing an example of distress as a conditioned response (such as repeated injections).  Pain is defined as "an unpleasant sensory and emotional experience associated with actual or potential tissue damage, or described in terms of such damage" (International Association for the Study of Pain).  The USDA: APHIS has a working definition of distress as "a state in which an animal cannot escape from or adapt to the internal or external stressors or conditions it experiences, resulting in negative effects on its well being".  The Animal Welfare Act describes a painful procedure as one that would be expected to cause more than slight or momentary pain or distress in a human.  The New South Wales Animal Research Act (1990) assumes that animals experience pain in a similar manner to that of humans.  The UK Farm Animal Welfare Council (1979) defined the 5 freedoms: "freedom from hunger and malnutrition, thermal and physical discomfort, injury and disease, suppression of normal behavior, and fear and stress".
How can Pain and Distress Be Recognized?  Some signs of pain may be too subtle to detect, however studies have shown that heart rate, blood pressure, temperature, activity level, body weight, and food intake change in response to painful conditions.  In addition, farm animals might also demonstrate changes in behavior, appearance, posture, response to handling, and vocalization.
What Causes Pain and Distress?  The following were noted to be causes of pain or distress: lameness, degenerative joint disease, systemic disease, mastitis, castration, dehorning, branding, beak trimming, tail docking, handling and transportation, confinement (including feedlot, tie stalls, gestation crates, poultry batteries), and induced molting.
How can Pain and Distress Be Evaluated and Managed?  Pain control should involve a consideration of the animal and its needs, the production system, the source of stress, the availability and economics of interventions, the compliance and training needs, as well as monitoring the results of intervention.  Pain control should involve acknowledgement of the pain, the training of personnel to recognize pain and distress, and finally the institution of methods to relieve pain.  
What Improvements Can Be Made to Control Pain and Distress?  Improvements in the selection of breeding stock based upon ease of handling, the training of personnel in animal handling and management, and facilities can help reduce animal distress, fear and injury.
QUESTIONS:
1. Provide common signs of pain or distress in: cattle, swine, sheep, goats, and poultry. 

2. What is the goal of debeaking of commercially raised chickens and turkeys? 

3. What US Act "allows" the extra-label use of compounds in food animals? 

4. What is the current AVMA position statement on the use of swine gestation crates? 

ANSWERS:

1.  
Signs of pain in cattle: vocalization, grinding of teeth, decreased production.  In swine: vocalization, reluctant to rise when stimulated, and behavioral changes.  In sheep: vocalization, grinding of teeth, and stand away from the flock.  In goats: vocalization, grinding of teeth, dyspnea, agitation, decreased production, postural changes.  In poultry: postural changes, escape reactions, vocalization, and excessive head and body movements.

2.  
Debeaking is performed to decrease the incidence of feather picking, cannibalism, aggression, and death within the flock.

3.  
Animal Medical Drug Use Clarification Act (AMDUCA, 1994)

4.  
The American Veterinary Medical Association supports the use of sow housing configurations that:  minimize aggression and competition between sows; protect sows from detrimental effects associated with environmental extremes, particularly temperature extremes; reduce exposure to hazards that result in injuries; provide every animal with daily access to appropriate food and water; and facilitate observation of individual sow appetite, respiratory rate, urination and defecation, and reproductive status by caretakers.   Current scientific literature indicates that individual gestation stalls meet each of the aforementioned criteria, provided the appropriate level of stockmanship is administered.

Robertson.  2002.  Pain management in laboratory animals – are we meeting the challenge?  JAVMA 221(2):205-208.

SUMMARY: In this article the author discusses the various aspects of managing pain in animals used in research protocols. She starts by examining the benefits animal research has had for both humans and animals and emphasizes that the need for the use of animals in research will likely continue well into the future. She cites a USDA/APHIS report from 1997 estimating that 1.3 million animals are used each year, a figure that does not include rodents. Another report from the U.S. Office of Technology is referenced estimating that between 17 and 22 million rodents are used each year with an estimated 60% of those animals involved in "pain-free" studies. The "3 Rs" are discussed with the author noting that there has been a 40% reduction in animal use in research in the past 25 years. While replacement with in-vitro studies and computer modeling may be of some promise, the remainder of the article focuses on refinement of current practices to reduce pain, stress and suffering of animals used in research. 

The author emphasizes that in an ideal world, the following would exist:

1) 
Comprehensive and enforceable laws and regulations. The author mentions the Animal Welfare Act (AWA) as an example of a comprehensive regulation and the USDA's Investigation and Enforcement Services unit is discussed with respect to enforcing the AWA. The role of the Institutional Animal Care and Use Committee (IACUC) is also highlighted as the most direct form of oversight for most institutions. 

2) 
Infallible techniques to assess pain and suitable easily administered pain-relieving drugs. Here the author notes that pain assessment is highly subjective and points to the need for additional studies that provide more data with respect to species specific and procedure-specific pain behaviors. The author also notes that there is a need to have more information on the effects of drugs in different species and also a need for drugs that can be more easily administered to laboratory animals with respect to dosage form and dosing regimen. 

3) 
Adequate availability of highly trained individuals who recognize and treat pain and oversee all painful procedures. The author discusses the American College of Laboratory Animal Medicine (ACLAM) and the role it plays in training veterinarians in the field of laboratory medicine. While there are over 700 diplomates of the college, the author acknowledges that there is a growing need for more specialists and recommends the career option be discussed amongst veterinary students to encourage this career path. 

4) 
Highly compassionate researchers who are open to ethical discussions and are flexible about incorporating new anesthetic and analgesic techniques into their protocols. The author notes that in the Netherlands, researchers are required to attend a three week long course prior to conducting research in animals. This type of comprehensive training program is desirable for all those undertaking research using animals. 

5) 
A universal agreement that poor pain management leads to poor science. The author cites the effect that pain has on metabolic and hormonal balance. The impact of pain on the measurement of physiological parameters such as heart rate and blood pressure is also discussed as having the potential to invalidate cardiovascular studies.

Overall, the author believes that great strides have been made in the area of pain management in the laboratory animal setting but she also highlights those areas where additional research studies would be beneficial both to laboratory animal clinicians as well as the animals they care for.

QUESTIONS:

1. 
What are the "3Rs"? 

2. 
True or False: Marine mammals used in research are covered by the Animal Welfare Act 

3. 
True or False: A research institution receiving funding from the U.S. Public Health Service must have an Institutional Animal Care and Use Committee (IACUC)

ANSWERS:

1. 
Reduction, refinement and replacement 

2. 
True 

3. 
True

Noah et al.  2002.  Biological terrorism against animals and humans: a brief review and primer for action.  JAVMA 221(1):40-43.

SUMMARY: The CDC (Centers for Disease Control and Prevention) categorizes the biological agents of terrorism into 3 categories (http://www.bt.cdc.gov/agent/agentlist-category.asp).  The categories were devised to address priority for preparation.  The preparation includes improvements to epidemiologic surveillance, public health communication and laboratory capabilities, and emergency planning.

Category A contains the agents of highest priority since they can be easily disseminated, have a high potential for human to human transmission, have the potential for high mortality and/or public panic, and require special public health preparedness.  The agents include viruses (variola major: smallpox, arenaviruses: Lassa fever, Argentine hemorrhagic fever; filoviruses: Ebola and Marburg hemorrhagic fevers), bacteria (Bacillus anthracis: anthrax, Yersinia pestis: plague, Francisella tularensis: tularemia), and toxins (Clostridium botulinum toxin: botulism).

Category B contains agents that are moderately easy to disseminate, cause moderate morbidity and low mortality, and required specific enhancements to diagnostic activities already in place.  The agents include viruses (alphavirus: WEE, VEE, EEE), bacteria (Coxiella burnetti: Q fever, Brucella spp: brucellosis, Burkholderia mallei: glanders), and toxins (ricin toxin from Ricinus communis, epsilon toxin from Clostridium perfringens, and Staphylococcus enterotoxin B).  The food and water borne pathogens are also included in category B; agents such as Salmonella spp, Shigella dysenteriae, Escherichia coli O157:H7, Vibrio cholerae, and Cryptosporidium parvum.  

Category C contains agents that are emerging pathogens and could be engineered for mass dissemination in the future and can cause high morbidity and mortality.  The agents include viruses (Nipah virus, hantaviruses, tick-borne hemorrhagic fever viruses, tick-borne encephalitis viruses, and yellow fever) and bacteria (multidrug resistant tuberculosis).

While the CDC list focuses primarily on the risk to human health, agricultural bioterrorism may be more likely due to:

· The agricultural system is economically and politically more vulnerable and more difficult to protect (intensive production, vertical integration of production, reliance upon exports, and lack of livestock resistance to foreign animal diseases

· The potential for deniability might lessen retribution

· The widespread secondary effects on humans

· Relative ease of procuring, producing, and disseminating animal pathogens

The OIE publishes a list of animal diseases that are highly infectious and capable of rapid and wide spread across political boundaries and have the potential for overwhelming economic losses.  Many of the agents on the list are foreign animal diseases in the U.S.  The list includes foot and mouth disease, vesicular stomatitis, swine vesicular disease, rinderpest, peste des petits ruminants, contagious bovine pleuropneumonia, lumpy skin disease, Rift Valley fever, bluetongue, sheep and goat pox, African horse sickness, African swine fever, classic swine fever, fowl plague, and Newcastle disease.  

Recommendations for the role of veterinary medicine in protecting against agricultural attacks include the following:

· Practitioners should be knowledgeable about the baseline disease prevalence and incidence rates and educate their clients who are the primary surveillance system

· Practitioners should recognize the signs caused by bioterrorism agents in livestock and aware of whom to report the diseases to.

· Participate in medical surveillance and response activities, such as the VMAT (Veterinary Medical Assistance Teams) and local and regional efforts of surveillance and disease eradication.

· Veterinary schools should continue to train the students in epidemiology and zoonotic and foreign animal diseases

· The government should fund state positions for and train public health veterinarians

· Additional research efforts should be directed at diagnostics of foreign animal diseases, as well as prevention and therapy for these diseases

QUESTIONS:

1.  
What does OIE stand for?

2.
The Animal Health Protection Act was recently signed (www.aphis.usda.gov/vs/highlights/section2/section2-3.html).  What are some of the aspects of this law?

ANSWERS:

1. Office International des Epizooties

2. Increased penalties for threats or attacks directed against agriculture and updates and consolidation of animal quarantine laws.  
Sander et al.  2002.  Selected methods of animal carcass disposal.  JAVMA 220(7):1003-1005.  

SUMMARY:  The authors of this special report discussed that there are several methods of carcass disposal used, including burial, composting, incineration and rendering.  Approved methods vary with animal species and state.  As Veterinarian, we could serve our clients well by acting as a source for this information.  Because of the variation in guidelines for carcass disposal from county to county and state and state, the regulatory agency that provides guidance will not be the same for all users,  Sources to contact include the Department of Agriculture and the environmental agency for your state, as well as the  public health department or public works.

 

Pit burial - This method is by far the most widely used method of carcass disposal for animal agriculture facilities with numerous animals such as poultry and swine.  Burial pits often are highly regulated and inspected by the state Department of Agriculture to assure compliance and minimize the potential for ground water contamination.  In Georgia, poultry pits can not located with 100 ft of a well or water line, within 15 ft of the edge of an embankment, or within 100 ft of ponds, lakes, streams, or tributaries.  In general, pits should be no deeper than 8 ft to avoid entering the water table.  The top of the pit must be of solid construction with a tight-fitting lid or cap.  The top must be sealed to prevent the entry of the rodents, insects, and rain water and prevent the escape of odors.  The typical life span of a pit for poultry is usually 16 to 36 ft2; a pit of this size will last approximately 5 years.  For a large numbers of carcass disposals, this is 1 of the least expensive method; cost is approximately 0.75 to 4.24 cents/lb.

 

Individual burial - State regulations should be consulted before burying carcasses because there may be restrictions on the number of pounds per acre per year that may be buried.  The most common requirement for animal carcass disposal is ranging from 0.5 to 6 ft deep; 3 to 4 ft of dirt covering the carcass.  With a large carcasses (cattle and horses), a trench 7 ft wide and 9 ft deep is typically needed.  A mature cow requires 14 ft2 of trench floor space.

 

Landfilling - Not all municipal landfills will accept carcasses, and cost may be high.  Some municipal demand doubles bagging of the carcass.  This method is commonly used for companion animals.  Dead animal collectors must be licensed.

 

Composting - Composting is defined as controlled decomposition of organic materials and is a sanitary and practical method of carcass disposal.  When properly performed, composting is safe and produces an end product that is fairly odorless, spongy, and humus-like substance that is a valuable soil supplement.  Typical fertilizer values for finished composed are 25 lb of nitrogen/ton, 13 lb of phosphorous (as P2O5)/ton, and 7 lb of potassium (as K2O)/ton.  Guidelines for placement of composters have been developed to avoid runoff and drinking water contamination during high-water periods.  Composting of carcasses can also be accomplished with covered piles or in trenches.  This method of disposal costs approximately 2.1 to 8.4 cents/lb.  Large animals may compost more quickly if portioned or cut open prior to composting.  It takes 9 to 10 months to compost intact pig and cattle carcasses.  Extremely high heat is required to denature the prion responsible for transmissible spongiform encephalitis; therefore composted mammalian tissues should not be used on human crops.  Using 130 F for 3 days, it should kill most pathogenic viruses and bacteria except for spores.  Some states require a training program for persons to become certified to compost sheep, swine and cattle.

 

Tissue digestions – This method is achieved by alkaline hydrolysis.  This process, most commonly used at a diagnostic laboratory or in an industry setting, uses a strong alkali at high temperatures to solubilize and hydrolyze tissues and results in a neutral solution of amino acids, peptide, sugars, and soap that is suitable for release into a sewer.  The only solid end products are the minerals from bones and teeth, and the process destroys toxin.  Cost, environment impact, and other information on this process can be found at www.wr2.net.

 

Incineration – Incineration is probably the most biosecure method of carcass disposal, but it costly.  The actual cost to incinerate is variable depending on the local cost of propane fuel (approximately 4.3 to 10.75 cents/lb).  Incinerate via modern equipment actually cost less than composting for the disposal of chicken carcasses.  When operating properly, incinerators produce little odors.  To prevent air pollution, guidelines on this method of disposal are regulated by the federal Environment Protection Agency (EPA) as well as the state EPA.  This method is commonly use for poultry, companion animals, cattle, and sheep.

 

Rendering – Rendering cooks the carcasses to destroy pathogens and produces usable products such as meat, feather, bone, and blood meal that can be used in animal feeds.  This is an environmentally safe method for disposal of dead livestock and is used in approximately 50% of the states, being the primary method of recycling offal from meat processing plants.  Because of concerns that agents of transmissible spongiform encephalopathies could be transmitted by the resulting meat meal, there are restrictions on rendering sheep, goats, cattle, and farm-raised deer or elk in some areas.  Poultry carcasses are generally not rendered with mammals, because of the feathers requires heat process that damages other proteins.   Freezing stabilizes the carcass and reduces decomposition prior to rendering that can result in reduction of protein quality.  Cost of leasing a freezer and receiving pick-up service is approximately $ 2100/y, and cost of the electricity to run the freezer is additional.  Overall, cost of this method is approximately 5.25 to 12.15 cents/lb.  Carcasses should be transported by the producer to the rendering plant in a sealed and leak proof container as soon as possible.  A reasonable disposal time is 12 to 24 hours.

Poultry – There are additional methods for disposal of poultry carcasses; which include feeding poultry to alligators that are confined and commercially farmed, anaerobic bacterial fermentation of carcasses to stabilize the protein through acidification before transportation to a rendering facility.  Each of these methods is inspected; a proper carcass handling it very important to protect public health and ensure environmental safety.

Sheep - Reimbursement for sheep with a transmissible spongiform encephalopathy maybe provided by indemnity program and such sheep must be disposed of under federal and state guidelines.

Cattle – Feeding these carcasses to scavenging animals is not desirable method of disposal.  A serious drawback to this method is that may attract predators to the area.

Companion animals - Landfilling and incineration are the most common methods for multiple animal disposals.  Cremation, a form of incineration allows ash residue to be returned to the owner.  Rendering is not suggested for the animals that may have died as the result of poisoning or use of drugs for euthanasia.  

In the catastrophic events with high mortality, it is advisable to consult with the state veterinarian or the state’s Environmental Protection Division.

 

QUESTIONS:

1.
There are restrictions on rendering sheep, goats, cattle, and farm-raised deer or elk in some areas because of what kind of disease

a.
SARS

b.
New Castle Disease

c.
West Nile Virus

d.
Transmissible spongiform encephalopathies

2.
What kind of carcass disposal methods is discussed in this report?  Please name them……..

3.
Rendering is not suggested for the animals that may have died as the results of ……. or use of ……… for euthanasia.

4.
Because of extremely high heat required to denature the prion responsible for transmissible spongiform encephalopathies, composted mammalian tissues should not be used on human food crops.  True or False.

5.
To prevent air pollution, guidelines on incineration method of disposal are regulated by Department of Agriculture.  True or False.

6.
Incineration is probably the most biosecure method of carcass disposal.  True or False

  

ANSWERS:

1.
d (  Transmissible spongiform encephalopathies

2.
Burial, composting, incineration and rendering

3.
Poisoning, drug.

4.
True

5.
False

6. 
True

Weese.  2002.  Microbiologic evaluation of commercial probiotics.  JAVMA 220(6):794-798.

SUMMARY: Probiotics are defined as “living microorganisms, which upon ingestion in certain numbers, exert heath effects beyond inherent basic nutrition." These products usually contain a variety of microorganisms including lactic acid bacteria (lactobacilli, bifidobacteria and enterococci). These compounds, in order to be effective, must contain organisms that are capable of surviving acid and bile environments, can adhere to intestinal epithelial cells, colonize the intestinal tract, produce antimicrobial factors and inhibit other enteric pathogens. Other potentially desirable activities include immune modulation and inactivation of procarcinogens. Commercial probiotics must also be able to withstand processing and storage. Because probiotics are classified as nutritional supplements, they are very poorly regulated and no demonstration of efficacy is required. Previous studies of human probiotics revealed very disappointing results (bacteria were present in lower than stated concentrations and often different bacteria were present than those indicated on the label). This study evaluated the bacterial content (both organisms present and concentrations) against the label claims for 13 probiotic products (5 human, 8 veterinary). Only 2 of the 13 were accurately described on the label with respect to organisms and concentration. Five of the veterinary products did not 
specifically list their contents. Five of the products sampled did not contain 1 or more of the stated organisms and 3 products contained additional species with no known probiotic effects and potential pathogenic effects. Most products contained very low concentrations of organisms. The data from this study reveals that most veterinary probiotics are not accurately described and may not be useful in the clinical setting despite anecdotal 
evidence from practitioners.

QUESTIONS

1.
Which species of bacteria is a potential pathogen in humans: 

a.
Lactobacillus acidophilus 

b.
Enterococcus faecium 

c.
Enterococcus avium 

d.
Lactobacillus rhamnosus 

2.
Name 3 qualities that are required for a probiotic organism 

3.
Name the 3 major Volatile Fatty Acids (VFAs) produced by ruminal fermentation 

4.
True or False: Most ruminal bacteria are classified as facultative anaerobes

ANSWERS:

1.
c 

2.
Must be able to survive acid and bile environments must withstand processing and storage must be able to adhere to intestinal epithelial cells must produce antimicrobial factors must inhibit enteric pathogens 

3.
Acetate, Proprionate and Butyrate 

4.
False, Most ruminal bacteria are classified as OBLIGATE anaerobes

Anil et al.  2002.  Challenges of pain assessment in domestic animals.  JAVMA 220(3):313-321.

SUMMARY: Pain involves nociception (reception and transmission of injurious stimuli) and the feeling of pain, which may not occur together and often vary for individuals within and between species. Distinct behavioral, biochemical and physiological techniques for recognizing and assessing pain in animals are often subjective and variable and are probably inadequate when discretely assessed. 

Definitions of Pain: The terms pain, distress, suffering and stress often used synonymously in the literature. Stedman's defines pain as "suffering, either physical or mental, as an impression on the sensory nerves causing distress or, when extreme, agony." Elsewhere defined as an aversive sensory experience caused by actual or potential injury that elicits protective motor and vegetative reactions, results in learned avoidance behavior, including social behavior. Distress = an aversive state in which an animal is unable to adapt completely to stressors and the resulting stress and engages in maladaptive behaviors. Suffering = a highly unpleasant emotional response usually associated with pain and distress; used synonymously with distress, implies conscious endurance of physical or mental strain or stress. Stress = means "to subject to physical or mental discomfort"; an environmental effect on the individual that overtaxes its control systems and reduces its fitness or seems likely to do so. 

Classification of Pain: Superficial = pain receptors in the skin, deep = pain arising from muscles, joints, etc., visceral = stretch receptors in visceral walls, sensitive to changes in shape and tension. Superficial pain subdivided into fast (first) pain, caused by stimulation of cutaneous nociceptors with small myelinated fibers and slow (second) pain, arising from stimulation of receptors with unmyelinated fibers. May be classified as acute or chronic, depending on duration; acute pain lasts for duration of healing process. Acute pain is generally accompanied by autonomic changes, responds to analgesic treatment, and may be prolonged in recurrent episodes or attacks. Chronic pain often of duration of > 6 months, with pain persisting beyond expected healing time of a disease or injury; may have no obvious cause or temporal onset, and may involve alteration of the nervous system allowing maintenance of a painful state without reinforcement by repetition of the initiating causal factors. Chronic pain classified as pain with identified cause, neurogenic or neuropathic pain (associated with primary lesion in the nervous system), and idiopathic pain (diffuse in nature, not related to anatomic structure or neuropathic condition; may not respond to treatment, causes often hard to determine, usually manifests no signs of autonomic nervous system activity. Chronic pain is significant from an animal welfare point of view. 

Animals experiencing pain are assumed to be emotionally affected that is expressed by behavioral and hormonal responses; responses are obvious for acute pain, often not for chronic pain. Pain perception happens in the prefrontal cortex of the CNS, and as most domestic species have small prefrontal cortex areas, some suggest that pain in animals is similar to that experienced by lobotomized humans. Alternate 3 category system to classify pain in domestic animals: first category = high degree of pain and clear expression of it… marked by disrupted function, generally acute; second category = less obvious but detectable evidence of pain, e.g., changes in posture, behavior; third category = all cases where observer supposes but cannot prove animal feels pain. 

Responses to Pain: Animals respond to pain by excessive activity or lethargy. Some classify response into four categories: those that result in avoidance learning and behavior modification, those that are protective or autonomic (withdrawal response), those that minimize pain and assist healing, and those that elicit help or stop the infliction of more pain. Animals exhibit various signs when in pain but the most striking is the absence of normal behavior. Common signs include changes in behavioral patterns, appearance, posture, gait, appetite, response to handling, and weight. Signs of acute pain may differ from chronic pain and may be inferred from physiologic changes (tachypnea, tachycardia, mydriasis, catecholamine release, etc.). While detecting the presence of pain is often straightforward, assessing the degree of pain is not. 

Measurement of Pain: Certain similarities in pain perception between animals and humans (e.g., thresholds for detecting pain or initiating escape or aversion responses) have resulted in using anthropomorphism as a primary method for assessing pain in domestic animals. Anthropomorphism (the ascription of human shape or qualities to nonhuman creatures or inanimate objects) is subjective and is not always applicable, and more objective methods such as measuring behavioral and physiologic responses may be more appropriate. Behavioral changes have the advantage of being immediate in appearance, but should be interpreted in conjunction with other factors including social context (e.g., isolation from group members) and physical or physiological changes. Behavioral observations should also account for indicators of well- being (hence lack of pain, stress, distress); in pigs for example, this would include normal vocalization (social grunting), play behavior, and good health combined with good growth and condition. 

Attempts have been made to establish pain-scoring systems to ascertain the intensity of pain, using bodily and behavioral signs to produce accumulated "pain scores." A pain scoring system based on the American Society of Anesthesiologists' categorization attributes points based on behavioral pattern, preexisting pain, surgically induced trauma or pain, duration of surgery and patient health to guide analgesic selection or treatment; an animal's score puts it into one of three treatment groups, the lowest group receiving preemptive plus primary analgesic, the middle group receiving preemptive, primary and adjunct analgesic, and the highest group receiving preemptive, primary, adjunct and long-duration analgesic. 

Pain scales used in human infants have also been used for pain assessment in animals, including visual analogue scales (VAS), numerical rating scales (NRS), simple descriptive scales (SDS) and multifactorial pain scales (MFPS). Assessing criteria such as crying, facial expression, posture, and behavior, the clinician (observer) makes an objective estimate of pain intensity; for the VAS, a mark is made on a 100 mm line with 0 = no pain, 100 = excruciating/unbearable pain; the NRS is similar but uses a scale of 0 to 10 for pain intensity; the SDS uses 4 or 5 expressions to describe various pain levels (no pain, mild pain, moderate pain, severe pain), with each expression assigned an index value that becomes the pain score; the MFPS is usually a composite of various SDS values relating to particular aspects of behavior associated with pain. The VAS is more subject to observer variation yet is considered more sensitive because defined categories are not used. The NRS considered more suitable for assessing pain in a clinical setting, and NRS-based scales have been used to assess chronic pain in veterinary medicine. 

Behavioral responses to different treatments are injury and species-specific so it is appropriate to monitor physiologic distress responses to assess the relative effects of such treatments. Physiologic variables to be monitored include activities of the sympathetic adrenomedullary system (e.g., adrenaline, noradrenaline, heart rate) and the hypothalamic-pituitary-adrenocortical (HPA) system (cortisol, ACTH, corticotropin releasing factor), with HPA related effects most commonly used for indices of distress. Physiologic indicators are more helpful in detecting acute rather than chronic pain, and the activity of the HPA system increasing in proportion to the noxiousness of the experience. Other objective acute pain detection systems involve evaluating the nervous, endocrine, metabolic and cardiopulmonary systems. Knowledge of species- specific behaviors is important, along with proper use of palpation or manipulation of the affected area as well as examination of function of the affected area. 

Limitations of Pain Assessment in Animals: Anthropomorphism, while a good starting point, is not an appropriate (complete) approach for assessing pain in animals as species, breed, and individual differences may lead to variation in response to injury. Age (experience and behavioral responses) and gender differences also influence response to pain, e.g., morphine produces a lesser degree of analgesia in female rats vs. male rats, and kopioid analgesics much more effective in women vs. men during surgical removal of third molar teeth. Position in social hierarchy, ability to learn adaptive behaviors, and concurrent stressors can cause variation in an animal's response to a stimulus. Behavior (alone) cannot be treated as evidence of a noxious experience in all animals, and when linked to a noxious experience, it may not be correlated with the intensity of the noxiousness of the stimuli; naturally occurring analgesic opioid peptides may temporarily mask clinical signs of pain for extremely painful conditions; certain types of pain may depress alertness and activity, and differences in the severity of injuries may not correlate with the strength of response; an unfamiliar clinical setting, the presence of the owner, or isolation (from the herd) for examination may alter behavior. 

Physiologic variables (heart rate, respiration rate, body temperature) are influenced by eating, exercise, extraneous noise, etc., and are not by themselves reliable indicators of pain or distress, although they are useful as part of an integrated pain scoring system. There are limitations in using corticosteroid measurements in the assessment of pain due to species and individual differences, age, gender, experience, etc. Change in cortisol concentration is not a sensitive index of low-grade pain, and cortisol response exhibits a ceiling effect, wherein maximal cortisol secretion is achieved at submaximal levels of noxiousness, leading to the adverse effects of treatments. Subjective measures also have limitations and may not correlate with objective indicators, so a satisfactory scoring system for assessing pain in animals should evaluate the relative significance of all available variables  physiologic, behavioral and biochemical- for each species and for various types of pain.

QUESTIONS:

1. 
Where in the CNS does pain perception occur? 

2. 
In what two ways do animals respond to pain? 

3. 
What is the most striking sign of animals in pain? 

4. 
Seven common signs that may indicate and animal is in pain? 

5. 
Major advantage of using behavioral change as an indicator of pain? 

6. 
What do VAS, NRS, SDS and MFPS stand for? Which is considered most sensitive? Which has been used to assess chronic pain in veterinary medicine? 

7. 
What two physiologic systems are used to monitor distress responses to treatments, and which system is most commonly used for indices of distress? 

8. 
T/F: Physiologic indicators are better for detecting acute rather than chronic pain. 

9. 
T/F: HPA system activity increases in proportion to the noxiousness of the experience.

10.
Cite two examples of gender differences affecting pain and inhibition of pain?


ANSWERS:

1. 
Prefrontal cortex 

2. 
Excessive activity or lethargy 

3. 
Absence of normal behavior 

4. 
Changes in behavioral patterns, appearance, posture, gait, appetite, response to handling, weight 

5. 
Immediate appearance (as compared to some physiological changes) 

6. 
Visual analogue scales (VAS), numerical rating scales (NRS), simple descriptive scales (SDS), multifactorial pain scales (MFPS); VAS considered most sensitive; NRS-based scales used to assess chronic pain in veterinary medicine 

7. 
Sympathetic adrenomedullary system, hypothalamic-pituitary-adrenocortical (HPA); HPA related effects most commonly used for indices of distress 

8. 
T 

9. 
T 

10.
Morphine produces a lesser degree of analgesia in female rats vs. male rats, and kopioid analgesics much more effective in women vs. men during surgical removal of third molar teeth

Howard.  2002.  Managing pain in human neonates – applications for animals.  JAVMA 221(2):233-237.

SUMMARY: The IASPST states that pain is always subjective and that individuals apply experiences related to injury throughout life to the perception of the concept. Under treatment of pain is common, especially in children and infants. Reasons include: incorrect assumptions about pain and management, personal and societal attitudes, complexity of pain assessment and inadequacies in research and training. Previous belief that infants did not need analgesia stated that only myelinated nerves transmitted pain and that these were immature (hence not functional) in newborns and premature infants. Later (1980's) proven to not be entirely true. In rat pups, peripheral nervous system and spinal cord sensory connections are generally complete by birth. C fiber synapses in the spinal cord mature postnatally as well as development of inhibitory neurons in the substantia gelatinosa and functional development of descending inhibitory systems from the supraspinal centers. Research in human infants as well as animals has shown that spinal cord sensory cells are more excitable and have a greater , more prolonged response with a larger receptive field. Pain is transmitted primarily along C fibers in neonates and infants respond less selectively. It has been shown that infants are capable of perceiving pain at birth and can mount stress responses. Studies in children have shown that repetitive (unrelieved) pain can cause more pain response in older children than those whose pain was treated or obviated by the use of drugs. There may also be some ties to disorders in mental and physical health in adults. Several scoring systems (listed in article) have been established for the assessment of pain in newborns. Researchers are arguing for a broader definition of pain to account for those organisms (including animals) that are incapable of stating that they feel pain.

QUESTIONS:

1. 
What is the definition of 'pain'? 

2. 
What neurotransmitters in the spinal cord amplify pain? Attenuate pain? 

3. 
Which nerve fibers transmit pain stimuli?

ANSWERS:

1. 
According to the International Assoc. For the Study of Pain Subcommittee on Taxonomy, pain is 'an unpleasant sensory and emotional experience connected with actual or potential tissue damage, or described in terms of such damage.' 

2. 
Amplify: Substance P, calcitonin, gene-related peptide, neurokinin A Attenuate: endogenous opioids, norepinephrine, serotonin, GABA 

3. 
A-delta (large, myelinated, fast-conducting) and C (small, unmyelinated, slow-conducting)

Robertson.  2002.  What is pain?  JAVMA 221(2):202-205.

SUMMARY:  An estimated 1.25 million animals nonrodent animals and 17-25 million rodents are used in research, some of which will require pain management.  The overwhelming scientific evidence supports that animals can experience pain.  Animals live in the moment and feel the pain 'now' and unlike humans, cannot be comforted by the knowledge that the pain may stop soon.  Literature reveals work devoted to defining pain as far bask as the Han dynasty in 154 BC.  The word pain is derived from the Latin 'peone', meaning penalty and the Greek 'pione' referring to punishment.  The pain experience has 3 distinct components:  first, receptors are activated and produce a signal that is transmitted to the brain.  This is nociception.  The second component is the perception of the unpleasant experience.  The third component is the response to pain.  The authors writes that there must be a functional brain capable of interpreting the information for pain be perceived, therefore an animal cannot experience pain while under general anesthesia.  The author concedes there might be reflex responses, such as changes in heart rate and blood pressure, but there will be no awareness.

There are many types of pain:  physiologic, neurogenic, pathologic, somatic and visceral.  Pain management for one type of pain may be inappropriate for another type.  Although much has been learned about pain, there are still a lot of unknowns.  A recent study looked at the relationship between analgesia and tumor metastasis.  Rats with mammary adenocarcinoma received either morphine or salary prior to surgery.  Those receiving morphine had a 70% lower rate of tumor spread.

Physiologic responses to pain may allow us to quantify pain and behavioral responses allow us to recognize pain.  Behavioral responses vary greatly between species and can be linked to the animal's evolutionary place in the food chain.  New veterinary graduates are receiving more training in recognition and treatment of pain and continued progress in this field is expected.

QUESTION:

1.  What are the 3 components of pain?

ANSWER:  

1.
Nociception, perception and response

Muir and Woolf.  2001.  Mechanisms of pain and their therapeutic implications.  JAVMA 219(10):1346-1356.

SUMMARY: Pain is a perceptual experience, which begins with transduction of noxious stimuli. Transmission of the stimuli occurs by nerve fibers that extend into the spinothalamic tract.  Modulation of the pain signal occurs in the dorsal horn of the spinal cord, followed by projection to the thalmus or cortex of the brain to create perception.  Nociception is the detection of a noxious stimulus and the transmission of the information to the brain.  Nociceptive pain is also called physiologic pain and is responsible for initiating protective reflex, physiologic and avoidance responses.

Clinical pain occurs when intense or prolonged stimuli induce tissue damage that results in extended discomfort. Clinical pain can be characterized by hypersensitivity and /or hyperalgesia.  The hyperalgesia can be primary (at the site of injury) or secondary (beyond the injured tissue). Clinical pain is often inflammatory pain or neuropathic pain and may be induced by normally innocuous stimuli (allodynia).    

Prolonged noxious stimuli may alter patterns of gene expression, altering the phenotype of neurons and provide the nervous system with neuroplasticity. There are different classes of sensory nerve fibers, which respond to different stimuli and transmit sensory signals in different ways. All afferent sensory nerve fibers enter the spinal cord by the dorsal nerve roots. The sensory information is then channeled through the gray matter of the dorsal horns and eventually relayed to the brain (perception).

The perception of pain may be mediated by peripheral or central sensitization.  Both peripheral and central sensitization may be characterized by hyperalgesia and allodynia.  In addition, central sensitization is characterized by increased excitability and decreased inhibition in spinal cord neurons.  The increased excitability elicits responses from A( fibers (which normally would not respond) and C-fibers.  The activation of C-fibers results in temporal summation and cumulative depolarization (known as windup). Central sensitization is a major contributor to post injury pain hypersensitivity and serves as a mechanism by which A(-mechanoreceptors (which normally elicit only innocuous sensations) generate pain.

Nerve impulses that reach the spinal cord are modulated by excitatory and inhibitory interneurons.  Inhibitory activity is mediated by GABA and glycine acting on GABAa and GABAb receptors.  There are endogenous neurotransmitters that may block the inhibitory receptors, resulting in hyperalgesia and allodynia. Increases or decreases in signal molecules produced in sensory neurons by inflammation, nerve injury or spinal cord glial cells are responsible for changes in neuronal phenotype.  This phenotypic change is mediated by increases in nerve growth factor (NGF) or glial cell-derived neurotropic factor and the production of glial cell-derived proinflammatory cytokines that alter chemical expression of nerve fibers. This modification of nerve fibers and function in conjunction with loss of centrally mediated inhibitory mechanisms, promotes changes in the functional profile of sensory neurons and the development of chronic intractable pain syndromes.

There is a series of neurobiological events responsible for the activation, modulation, and modification of the nervous system by sensory stimuli. Once the mechanism of pain is identified, drugs, which target the chemical mediators of pain, can be used to better treat clinical pain. The recognition of abundant chemical mediators and biochemical cascades responsible for neurobiological events provides a future for mechanism-based pain diagnosis and treatment

QUESTIONS:

1.
What is nociceptive pain?

2.
What is inflammatory pain?

3.
What is neuropathic pain?

4.
What is “windup”?

5.
What are the 2 distinct classes of cells in sensory neurons and what are their. functions?

6.
What are the 3 classifications of sensory nerve fibers?

7.
Name two CNS inhibitory neurotransmitters.

8.
What is one opioid antagonist neurotransmitter that is known to block inhibition?

9.
Name the protein, which has been implicated in transcriptional regulation and expression and expression of pain-related genes in dorsal root ganglia and dorsal horn neurons.

ANSWERS:

1.
Also called physiologic pain; occurs when a stimulus that induces minimal or no tissue damage activates high threshold sensory nerve fibers.  It is well localized, transient, and plays a vital role in normal defense mechanisms.

2.
Clinical pain induced by inflammation (i.e. inflammatory mediators) associated with tissue damage.

3.
Clinical pain that occurs as a result of central or peripheral nerve damage.

4.
The activation of C-fibers, which results in temporal summation and cumulative depolarization leading to progressive changes in nerve excitability.  

5.
Glial (glue) cells act to nourish and support nerve cells and nerve cells (neuron) act to sense and conduct sensory information.

6.
A( - large myelinated, low threshold, rapid conduction, conduct non-noxious stimuli; A( - smaller, lightly myelinated, high threshold, transmit noxious stimuli at slower rates; C - small, nonmyelinated, transmit noxious stimuli at vary slow rate

7. 
GABA and glycine

8.
Cholecystokinin (CCK)

9.
cAMP response element binding protein (CREB)

Mealey et al.  2001.  Penicillins and β-lactamase inhibitor combinations.  JAVMA 218(12):1893-1897.

SUMMARY: Bacteria can become resistant to the beta-lactam family of antibiotics (penicillins, cephalosporins, monobactams and carbapenems) through the production of beta-lactamase, an enzyme that irreversibly alters the chemical structure of the antibiotic thereby abolishing its antibacterial activity. These enzymes can be plasmid or chromosomal in origin and can be constitutively expressed or inducible. The combination of a beta-lactamase inhibitor with a traditional beta-lactam antibiotic offers stability against these resistant bacteria. On the basis of their amino acid sequence, Beta-lactamases have been divided into 4 molecular classes (A,B,C, D). Class A enzymes are the most commonly found among human clinical isolates. 3 beta-lactamase inhibitors have FDA approval: clavulanate, sulbactam, and tazobactam. Clavulanate is the only one approved for veterinary use. 


Clavulanate is a beta-lactamase inhibitor produced by fermentation of Streptomyces clavuligerus. It is the only beta-lactamase inhibitor that can be administered per os. Amoxicillin-clavulanate is FDA-approved for use in dogs and cats and listed indications for its use include skin, soft tissue and periodontal infections in dogs and skin, soft tissue and urinary tract infections in cats. Clavulanate in combination with ticarcillin is available as a parenteral formulation for use in humans. The major adverse effects of the amoxicillin-clavulanate combination are related to the gastro intestinal tract and include vomiting and diarrhea. Animals on this combination may also have false-positive results for glucosuria. 


Sulfabactam is commercially available as a human-approved parenteral produce combined with ampicillin. Because of the rapid elimination of sulbactam, frequent dosages are necessary. Sulbactam extends the bacterial spectrum of ampicillin to include Staph, Bacteroides and most Escherichia organisms, but is not effective for Pseudomonas. Taxobactam is available combined with piperacillin in a produce approved for human usage. This product provides good activity against many gram positive, gram negative and anaerobic bacteria ( including Pseudomonas spp).

QUESTIONS:

Match the following. Each question may have more than one answer. Each answer can be used multiple times.

1. 
Approved for use in animals 

a. 
Clavulanate

2. 
Approved by FDA for human usage 

b. 
Sulbactama

3. 
Available in oral formulation 

c. 
Tazobactam

4. 
Effective against Pseudomonas

5. 
May result in positive test for glucosuria

ANSWERS:

1. 
a 

2. 
a, b, c 

3. 
a. 

4. 
c 

5. 
a

McMillan et al.  1999.  The placebo effect in animals.  JAVMA 215(7):992-999.

SUMMARY: The placebo effect is recognized as a factor in the course and outcome of a variety of disease states in humans, although it is poorly understood. The most fundamental assumption is that the placebo effect involves a functional interrelationship between psychological factors and physical states of the body. Since the placebo effect seems to require recognition of the intent of the doctor's efforts, the existence of this effect in animals has been questioned based on their lack of certain cognitive capacities. 

A placebo is defined as any medical intervention (including drugs, vaccinations, surgery, procedures, rituals, touch, spoken words, nutrition, or supplementation) that has a nonspecific, psychological, or psychophysiologic therapeutic effect, or that is used for a presumed specific therapeutic effect on a patient, symptom, or illness but is without specific activity for the condition being treated. Placebos were originally used in "double-blind" experimental pharmacologic trials to exclude expectations and beliefs of the patients and physicians from the evaluation of new treatments. The role of placebos has move to that of a variable to act as a control in medical research.

The three theories on placebo mechanisms receiving the most support include classical conditioning, expectancy, and endogenous opiates. In animals, a fourth theoretical mechanism involves the effect of human contact.


Conditioning: The theory that conditioning effects are the basis for placebo responses. Pavlov's dog is one example which demonstrated that repeated association of food stimulus with certain nonfood stimuli caused a type of conditioning. The animal had the same physiologic reaction to the food and nonfood stimuli. Since that time, studies show that saline injections, after repeated injections of a certain drug, can cause a conditioned stimulus. One example revealed that clinical signs of hypoglycemia (twitching, decreased activity, convulsions) were seen in rats and dogs when injected with the saline placebo, after being conditioned to daily insulin injections.


Expectancy: The cognitive model for the placebo mechanism, which assumes that the change is causally associated with the patient's specific expectation of improvement. The exact mechanism is not known, but probably involves the cognitive and emotional states of controllability, helplessness, and coping. A state of learned helplessness results when individuals do not have control over their environment, especially during times of adversity. Animal experiments using escapable and inescapable electric shock revealed that the controllability or predictability of environmental stressors is the critical factor for emotional well-being. When the individual perceives a lack of control over stressors, physiologic and pathologic changes may occur, such as suppressed natural killer cell activity, decreased tumor rejection, greater tumor size, gastric ulcers, etc. Literature investigating the expectancy model of placebo in animals was not found.


Endogenous opiates: the theory that placebo effects may be mediated by opioid neuropeptides. Endogenous opiates may play a role in the placebo response in human pain, but reports are inconsistent. Results in certain studies indicated that the narcotic antagonist naloxone diminishes or blocks placebo responses in the treatment of postoperative dental pain in humans., but other studies failed to identify that effect. Animal studies in this area are lacking and it is premature to extrapolate the results of a few human studies to animals.


Effect of human contact: animal studies documented physiologic and health effects when in contact with humans. Horse and dog heart rates decrease when petted by humans. Dogs also have changes in blood pressure, aortic blood flow, and coronary blood flow with human contact. Similar improvements in cow milk production, sow reproductive efficiency, and rat post-operative mortality rates were seen with human influence. The mechanism of this theory is unknown. Some researchers believe that this is attributable to stress reduction, but others have observed that human contact increases stress in animals, suggesting that the effects of human contact are not likely due solely to stress-mediated factors.

Proper assessment during clinical trials or treatment is important in order to distinguish the placebo effect from other causes of disease resolution, such as natural resolution, specific effects of treatment, and regression to the mean (statistical concept). A better understanding of the placebo effect would help explain treatment failures (through negative placebo effects) and would provide suggestions to minimize these types of adverse effects.

QUESTIONS:

1.
List the four theories of the placebo mechanism noted in this article. 

2.
Pavlov's dog experiments fall into which theory?

3.
Which theory is the cognitive model and what is its fundamental assumption?

4.
T or F The improved well-being and physiologic state of animals are due to a reduction in stress.

ANSWERS:

1.
Conditioning, expectancy, endogenous opiates, effect of human contact 

2.
Conditioning

3.
Expectancy; assumes that the change is causally associated with the patient's specific expectation of improvement.

4.
F The results of may studies indicate that human contact increases stress in animals; therefore, the effects of human contact are probably not due to stress reduction.

