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Divencenti Jr and Wyatt. Pair Housing of Macaques in Research Facilities: A Science-Based Review of Benefits and Risks, pp. 856-863

Primary Species: Macaques (Macaca spp.)
SUMMARY:
Historical Summary: 

· In 1985, Congress passed the Improved Standards for Laboratory Animals Act which, among other things, required research facilities “to promote the psychological wellbeing of nonhuman primates”. 

· Years later, the USDA adopted regulations requiring research facilities to establish an appropriate plan for environmental enhancement that specifically addresses social grouping. These regulations require, at minimum, that a written plan be provided to include “provisions to address the social needs of NHP species known to exist in social groups in nature”. To meet the terms of these regulations, research facilities must provide social housing that reflects the currently accepted professional standards in the field. 

· The Institute for Laboratory Animal Research (ILAR) emphasizes that “social interactions are considered to be one of the most important factors influencing the psychological wellbeing of nonhuman primates. Knowing that most primates benefit from social interactions, it should be obvious that they can be harmed by a lack of social interaction.” 

· AAALAC has adopted the position that social housing of social animals is considered to be the “default method”.

Despite these observations and the enactment of the USDA regulations, the number of socially-housed NHPs in American research facilities has largely remained unchanged. A survey published in 2007 found only 44% of macaques housed in cages or small indoor enclosures were socially housed compared with 38% in a 1994 survey. 

Beneficial Effects of Pair Housing: To reduce the subjectivity in the assessment of psychological well being, ILAR established 4 criteria by which to judge the success of an institution’s plan to promote psychological well being. These are: 

(1) The ability to cope effectively with day to day changes in the social and physical environment.

a. There are reports in the literature suggesting that socially housed animals are able to cope more effectively with changes in the laboratory environment. 

(2) The ability to engage in species-typical behavior such as foraging and grooming. 

a. Studies of wild populations have shown that rhesus and cynomolgus macaques spend 5-25% of their time interacting with each other.

b. Time allocation of socially housed rhesus macaques for time feeding and exploring was closer to that of wild counterparts than was that of singly housed animals. 

(3) The absence of maladaptive or pathologic behaviors that result in self-injury.

a. Singly housed rhesus macaques spend more time engaged in stereotypic behavior and demonstrate a wider range of maladaptive behaviors than do socially housed NHP. 

b. Pairing reduces self-plucking and self-biting behaviors. 

(4) The presence of a balanced temperament and absence of chronic signs of distress.

a. Singly housed NHPs develop hematologic profiles suggestive of immunosuppression and experience higher incidences of coronary atherosclerosis.

b. Singly housed macaques experience chronic distress. 

Assessment of Risk:
· No reports currently document death or even severe injury requiring euthanasia after an unsuccessful attempt to pair-house macaques.

· Serious forms of stereotypies increase with the number of years that NHP are individually housed.

· One study found that pair-housed rhesus macaques required less veterinary intervention than did singly and group-housed animals. 

· Juvenile animals can be paired with adults with rare incompatibility. 

· Success in pairing can depend upon the species of macaque (i.e., male cynos have a lower success rate when paired than male rhesus).

· High success rates are based upon appropriate pair selection during familiarization. 

· Macaques that undergo surgery or have surgically implanted devices can be successfully and safely paired after surgery. 

· In pair housed macaques, the dominant partner may monopolize food, water, or enrichment devices. 

· Social housing can alter a subject’s participation in behavioral tasks.

Establishing Compatible Pairs:
· To reduce the risk of injury, NHP should be allowed a familiarization period with visual cues to establish a dominant-subordinate relationship.

· New partners should be sought for animals that do not demonstrate a consistent dominant-subordinate relationship or engage in aggressive interactions. 

· You can increase the likelihood of success of male isosexual pairing by housing in male-only areas to avoid sexual competition. 

· Minor fighting and rough playing do occur and do not necessarily merit the separation of pairs. 

· Previous social contact significantly improves a monkey’s ability to be integrated into a new pair.

· Because they know the personalities of their subjects, PIs and research techs should assist in selecting partners that have the highest chance for success. 

· Numerous methods exist for choosing appropriate cage mates:

· Random selection

· Algorithms assessing temperament

· Maximization of size disparities (*limited resources and insufficient housing space to accommodate neutral caging and single-sex rooms for pair housing macaques should not be used as justifications for single housing)

· More research is needed to determine the effect of age, age disparities, weight, weight disparities, species, cage size and layout, the presence of opposite sex animals in the housing room, and other environmental factors on the success of pair housing. 

QUESTIONS:
1. Who enforces the guidelines and regulations made by the USDA?

2. What document spells out the guidelines and regulations of the UDSA relative to animals used in research?

3. What are three general criteria for considering a pair to be compatible on the day of pairing?

ANSWERS:
1. Animal and Plant Health Inspection Service (APHIS) of the United States Department of Agriculture (USDA)

2. The Code of Federal Regulations (CFR) Title 9

3. If there are no aggressive interactions resulting in severe injury, no signs of depression in either animal, and both are able to obtain their share of food. 

Ameri et al. Determination of Plasma Fibrinogen Concentrations in Beagle Dogs, Cynomolgus Monkeys, New Zealand White Rabbits, and Sprague-Dawley Rats by Using Cluass and Prothrombin-Time-Derived Assays, pp. 864-867
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T3. Diagnose disease or condition as appropriate; TT1.1.b. clinical pathology 
Primary Species: Dog (Canis familiaris), Macaques (Macaca spp.), Rat (Rattus norvegicus), Rabbit (Oryctolagus cuniculus)
SUMMARY: The authors compared the most widely used technique for determination of fibrinogen concentration (Clauss fibrinogen [FIBClauss assay] with the more recently developed PT-derived fibrinogen (FIBPT). FIBClauss measures the clotting time of plasma after the addition if excess thrombin whereas FIBPT is an indirect method based on the relationship between fibrinogen concentration and the kinetics of clot formation during the prothrombin time. This study compared the fibrinogen concentration determined by each assay in citrated plasma samples from healthy beagles, cynos, rabbits, and SD rats by using an automated coagulation analyzer. The authors found that the FIBPT assay is a rapid and economical method for estimating fibrinogen concentrations in various species, but should be used with caution and is not recommended for general use. Further studies are needed in animals with various pathological states.

QUESTIONS:

1. 
What is fibrinogen?

2. 
What is an important role of fibrinogen?

3.  
What disorders can affect fibrogen?

4. 
What does Pearson correlation coefficient test?
ANSWERS:

1. 
Fibrinogen is a glycoprotein synthesized in the liver, is a soluble precursor of insoluble fibrin, and a major component of blood clots.

2.
Fibrinogen plays an important role in platelet aggregation by linking activated platelets.  Activated platelets express the integrin αIIb β3, which binds plasma fibrinogen as well as that secreted from activated platelet granules.

3.  
The function and quality of plasma fibrinogen can be altered by both inherited and acquired disorders.  Some common causes of decreased fibrinogen concentration are increased consumption during localized or disseminated intravascular coagulation, severe hepatic dysfunction, and hemodilution.  Low plasma fibrinogen concentration is associated with an increased risk of bleeding, due to impaired primary or secondary hemostasis.  Fibrinogen is a positive acute-phase protein that increases in response to inflammatory processes.

4.
In statistics, the Pearson correlation coefficient is a measure of the correlation between two variables (linear dependence).

Vogelweid et al. Effects of a 28-Day Cage-Change Interval on Intracage Ammonia Levels, Nasal Histology, and Perceived Welfare of CD1 Mice, pp. 868-878

Domain 4: Animal Care; K4. Quality assurance techniques for animal care-related equipment (e.g., verification of effective cage sanitation) and supplies (e.g., water, food, bedding) 

Primary Species: Mouse (Mus musculus)

SUMMARY:  As we know, the 8th edition of the Guide for Care and Use of Laboratory Animals recommends that animal programs utilize a performance-based approach to decide appropriate husbandry practices.  This team sought to quantify cage change frequency in disposable ventilated caging to determine if a 28d interval would be acceptable practice.  During and after 28d, they measured intra-cage ammonia levels, body weights, and performed respiratory histopathology.  The team used CD1 mice of different ages and sexes for the different study groups.  They also used subjective scoring performed by staff, IACUC members, and a lab animal veterinarian to score cage cleanliness and perceived animal welfare.

Although, this team sought a single time point that would be acceptable for all situations, they found that sex of the animals and density of housing greatly influenced ammonia accumulation.  Ammonia was highest in cages with 5 male mice and that these animals suffered deleterious effects based on histopathology.  It was suggested that although ammonia levels changed over time, long-term maintenance should involve a level of less than 25 ppm.  This was based on pathology present in animals in varying levels of intra-cage ammonia.  Interestingly, they found that human perceptions about cage cleanliness are not reliable predictors of air quality within the cage.  Observers were unable to correctly recognize animals with rhinitis and could not accurately distinguish cages with unsafe ammonia levels based on sight or smell.

The team determined that a 28d change interval is acceptable in cages containing 1 mouse of either sex.  For cages with 3 mice, they suggest a 14d change schedule.  Finally, in cages with 5 female mice, 5 male mice, or breeder pairs should be changed weekly.  While the 5 male cages were in need of changing based on ammonia levels, they determined the frequency of change for female cages and breeder pairs to be 7 days to maintain perceptions of animal welfare as good to excellent.

QUESTIONS (True or False):

1. The newest edition of the Guide gives very specific cage change frequencies for rodents.

2. Female mice were found to cause higher ammonia levels than cages of male mice.

3. Long term housing of mice should aim at having ammonia levels ≤ 25 ppm.

4. Experienced animal care workers are very skilled at visually identifying cages which have dangerous ammonia levels.

5. There are very minimal pathologic changes seen in animals housed in even very high levels of ammonia.

ANSWERS:

1. F.  The frequency is to be determined on a performance-based approach.

2. F.  Cages with 5 male mice were found to have the highest ammonia concentrations.

3. T

4. F.  Visual inspection was unreliable in determining air quality.

5. F.  This team found quite a bit of pathology.  Also, they found that experienced animal workers could not identify animal with pathologic rhinitis ante-mortem.

Kostomitsopoulos et al. Growing Male Rats in Individually Ventilated and Open-Top Cages, pp. 879-883

Domain 4, Animal Care

Primary Species: Rat (Rattus norvegicus)
SUMMARY

Introduction: The authors provide a summary comparing individually ventilated caging (IVC) vs. open-top caging (OTC).  Advantages of IVC include reduction of pathogen transmission, reduction of cage changing frequency, increased housing capacity, and reduction of allergen exposure for personnel.  Disadvantages of IVC caging (some of which can potentially affect well-being of the animals) include high rate of ventilation within the cages, reduced illumination, potential repercussions of power failure, and increased cost.  Limited information is available regarding how these caging systems affect the growth of rats, so the authors sought to compare growth rate and food/water intake in rats housed in IVC and OTC.  

Methods and Experimental Design: 21-day-old Wistar rats were used in this study.  Rats were divided into two groups of 12 rats each; one group was raised in IVC (75 air changes/hour) while the other in OTC.  All rats were pair housed on corn cob bedding, both caging systems used polysulfone cages, and all rats in the experiment were housed in the same room.  Rats were acclimated after which time they were weighed around the same time every 3-4 days and food and water consumption were measured for the duration of the 65 day study period.

Results: No significant differences were seen in body weight.  Food and water consumption did not differ during the first three weeks of the study, but after that time rats in OTC ate and drank more.

QUESTIONS

1. In OTC, the intercage temperature, humidity, CO2 and ammonia (microenvironment) is influenced directly by _______.

2. What does HEPA stand for?

3.  What are some advantages of IVC?

ANSWERS

1. Room environment (macroenvironment)

2. High-efficiency particulate air

3. reduction of pathogen transmission, reduction of cage changing frequency, increased housing capacity, and reduction of allergen exposure for personnel

Luchins et al. Manzanita Wood: A Sanatizable Enrichment Option for Nonhuman Primates, pp. 884-887

Domain 4

Primary Species: Macaques (Macaca spp.)
SUMMARY: Environmental enrichment of non human primates is implemented in the biomedical research setting as a way to provide variety and novelty, promote exploratory behavior, and supply an outlet for curiosity. Wooden objects are often used and Manzanita wood was chosen as enrichment for caged rhesus macaques in this study. Concerns have been raised regarding the ability to sanitize wood by using conventional cage-wash procedures. This study examined sanitation outcomes between soiled plastic toys and Manzanita wooden manipulanda immediately after a cage-wash cycle. 2 methods were used: an ATP luminometer device and traditional bacterial culture to test the sanitation outcome, with the secondary goal of comparing these methods of sanitation monitoring. Results showed that the wooden objects did not differ from plastic toys with respect to the overall efficacy of cage-wash sanitation. Therefore, Manzanita wood can be used as nonhuman primate enrichment without risking pathogen transmission if items are rotated among animals.

QUESTIONS:  

1. 
True or False:  ATP detection devices offer multiple advantages over traditional bacterial culture because they are cost effective and time efficient and show a superior reproducibility and sensitivity

2. 
ATP detection devices have limitations:

a. 
Gram negative bacteria are poorly detected          
b. 
Protein-only soiling are poorly detected
c. 
Bleach, temperature and pH can affect the accuracy of the results
d. 
All of the above

e. 
None of the above

3.  
When choosing wood as environmental enrichment one must take into consideration

a.   The species of wood

b. 
The way the wood wears

c. 
The color of the wood

d. 
a, c

e. 
a, b
 ANSWERS:

1. 
True

2. 
D
3. 
E
 

Gottlieb et al. Efficacy of 3 Types of Foraging Enrichment for Rhesus Macaques (Macaca mulatta), pp. 888-894

Domain 4; K2 - Environmental Enrichment

Primary Species: Macaques (Macaca spp.)
SUMMARY: 

Background: The behavior of rhesus macaques living in captivity can differ vastly from that of their wild counterparts, with a reduced repertoire of species-typical behavior and a high frequency of stereotypic behavior both of which may indicate decreased animal welfare.  There are legal requirements mandated by the Animal Welfare Act and impoverished environments and stressors in research facilities can lead to stereotypies which indicate abnormal physiology. Providing appropriate enrichment might prevent such abnormal physiology, improving the translation of animal research to human clinical applications. The purpose of this current study was to evaluate the efficacy of 3 foraging enrichment devices- ‘puzzle balls,’ ‘shakers,’ and ‘supertubes’ in reducing stereotypies and promoting species-typical behavior. 
Methods: From May 2008-Sept 2009 at the California National Primate Research Center, n=48 rhesus male and female macaques were divided into 3 groups and given one of the enrichment devices. A 3 week baseline phase where observations were conducted with 10 min 1-0 focal sampling design with 15-s intervals of motor stereotypies, postural stereotypies, self-directed stereotypies, self-abusive behaviors, abnormal social behaviors, and foraging behavior. During the 3 week experimental phase, subjects were given the enrichment items at the same time everyday 3 times a week. Observations were conducted immediately with the enrichment, and 1, 19, and 25 hr after; with enrichment removed at 43 after, and observations were obtained with no enrichment in the cage. 

Analysis: Data were analyzed by using generalized linear mixed-effects modeling in SAS. To determine the effect of enrichment device on stereotypy and foraging, data were analyzed by using a binary predictor indicating whether the observation was performed during baseline or with enrichment present. Counts of behaviors were averaged for each macaque at each hour of observation for both baseline and experimental phases.
Results and Discussion: All three devices increased foraging behavior as expected. However, only puzzle balls led to significant decrease in stereotypy immediately on their distribution which then increased. In contrast, supertubes led to decreases in stereotypy at 19 and 43 hr and then no increase, and shakers did not significantly decrease stereotypic behavior at all. Speculations on variability include frustration from challenging devices, methods of distribution, exposure to novel enrichment causing stress, selective distribution disrupting preexisting social hierarchy, and time of day.
Future studies that continue to demonstrate a negative and positive outcome with enrichment should also focus on the cause of the negative outcome, extraneous factors, and individual differences.
QUESTIONS: 

1. Which is an example of a stereotypical behavior?

a. Head twist

b. Partner clasp

c. Self-hit

d. Threat bite 

2. A reason for the variability with stereotypical behavior reduction was that the methods of distribution of the enrichment devices may have led to stress and fear. According to this assumption which device was the least stressful and why?

a. Puzzle Balls were easy to manipulate

b. Shakers were not very novel

c. Supertubes were given without opening the cage door.

ANSWERS:
1.
a. 
The rest are self abusive or abnormal social behaviors

2.
c. 
This explained why supertubes were the only device in which no significant increase in stereotypy was observed.

Garcia and Sanders. Efficacy of Cleaning and Disinfection Procedures in a Zebrafish (Danio rerio) Facility, pp. 895-900

Secondary Species: Zebrafish (Danio rerio)

SUMMARY: To “clean” something means to make it free from dirt, foreign, and extraneous matter. To “disinfect” something means to make it free from harmful microorganisms. The authors report that the cleaning and disinfection methods used by different zebrafish labs at their institution differed greatly. Appropriate cleaning and disinfection in zebrafish facilities is crucial in preventing the spread of aquatic animal pathogens and minimizing the build-up of waste products in biologic matter. 
In this study, the authors assessed the efficacy of two different cleaning and disinfection methods for nets, tanks, and lids by evaluating 2 separate zebrafish rooms, “H lab” and “J lab”. The levels of ATP were used as a biomarker to indicate if something had been adequately cleaned or disinfected.  The number of relative light units (RLU) was used as an expression of the amount of ATP present. The ATP was measured on items before and after disinfection and the authors calculated the percent reduction. 

The detection of ATP is indicative of the presence of organic matter to include biofilm, feed residue, previous animal contact, and microorganisms. Bioluminescent technology to detect residual ATP and record it as RLU by using a luminometer in conjunction with swabs. The use of the ATP detection systems have been validated as a surrogate for RODAC plates.                                   

The cleaning and disinfection SOPs used in these 2 labs were as follows: 1) nets were rinsed with RO water, soaked for at least 1 hour in a commercial net disinfection solution, rinsed with RO water, and air dried; 2) tanks, lids, feeding apparatuses, and misc items were rinsed with RO water, soaked for at least 1 hour in a 1.98% bleach bath, rinsed with RO water, and air dried. The authors compared the daily replacement of a commercial net disinfection product in J lab with weekly replacement in H lab and found a 96.6% reduction in RLU in H lab and a 91.2% reduction in J lab; such results indicate that either replacement schedule is effective. Evaluation of tanks and lids soaked in 1.98% bleach bath (solution replaced weekly) for 30 or 60 minutes revealed a 99.7% reduction in RLU at 30 minutes compared to 97.1% reduction at 60 minutes; such results indicated that either soak duration is effective. 

QUESTIONS:

1. To measure ATP, a swab is taken of the surface, the swab placed in the lumenometer, and the level of ATP present is recorded as Relative Light Units (RLU). T/F 

2. The use of the ATP detection systems have been validated as a surrogate to assess cleanliness/disinfection as compared to what traditional method for doing so?       

3. What are some advantages of an ATP detection system as compared to RODAC plating? 

ANSWERS:

1. T

2. RODAC plating

3. ATP detection systems produce much faster results (minutes compared to days) and ATP detection systems assess microbial burden but also organic contamination beyond microbial burden whereas RODAC only does the former. 

Rands. Inclusion of Policies on Ethical Standards in Animal Experiments in Biomedical Science Journals, pp. 901-903
Domain 5: Regulatory Responsibilities; T2. Advocate for humane care and use of animals

  

SUMMARY: This study sought to assess the extent to which ethics in animal experiments were considered by biomedical journals that presented animal studies. 

 

A randomized subset of journals on Medline was searched for journals presenting animal studies. Online instructions for the journals were evaluated to determine whether author assurance of adherence to ethical standards during animal experiments was explicitly required by the publisher. 61.6% explicitly required author assurance of adherence to ethical standards during animal experiments, although ethical policies varied. This rate was higher than those reported in previous studies encompassing a wider range of biologic journals, indicating that journals dealing with biomedical research are more likely to have an ethical policy.

 

In contrast to previous studies which indicated that longer-established journals were more likely to have ethical policies, this study found no relationship between how long a journal had been published and whether it stated an ethical policy.

 

The author recommends a common framework for ethical considerations in animal experiments to ensure adequate guidance for publishers. One example is NC3Rs (National Centre for Replacement, Refinement and Reduction in Animals) recently published ARRIVE (Animal Research, Reporting In Vivo Experiments) guidelines.


QUESTIONS:

1. T/F: This study indicates that biomedical journals are more likely to have an ethical policy for animal experiments than broader biologic journals.

2. What are the 3Rs?

a. Reduce, reuse, recycle

b. Replacement, Refinement, Reduction

c. Research, Refinement, Reduction

d. Research, Replacement and Reduction

3. What is a goal of the ARRIVE guidelines?

a. To improve reporting of research using animals without being prescriptive

b. To specifically prescribe ethical policy for published animal experiments

c. To improve research animal transport

d. To guide study design in animal experiments

 
ANSWERS:

1. 
T 

2. 
b 

3. 
a

Dole et al. Comparison of Traditional and PCR Methods during Screening for and Confirmation of Aspicularis tetraptera in a Mouse Facility, pp. 904-909

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T3. Diagnose disease or condition as appropriate

Primary Species: Mouse (Mus musculus)

SUMMARY: Pinworms of mice (Aspiculuris tetraptera) continue to be a present in many facilities.  Traditional methods for detecting pinworms include an anal tape test, fecal flotation, or direct examination of cecal contents. PCR test of feces is a newer method of detecting pinworm infestation. PCR in general is a more sensitive technique than the others listed. This study compared PCR fecal test to the fecal flotation test.  PCR was more sensitive, and may be useful non-invasive, survival method to diagnose pinworm infestation in mice.

QUESTIONS:

1. 
What are the details of the life cycle (how many days in each stage) for A. tetraptera?

2. 
What are two common drug therapies used for eliminating pinworm infestation?

3. 
Yes or No - Would an anal tape test be an appropriate method for A. tetraptera detection?

ANSWERS:

1. 
Aspiculuris tetraptera prepatent period is 21-25 days; larvae hatch in colon, where they remain for 3-5 days, before adult worms migrate to distal colon. The eggs are excreted in the feces, and are not infective for 5-8 days. Female worms have a lifespan of 45-50 days.

2. 
Ivermectin and fenbendazole

3. 
No - only Syphacia obvelata eggs stick to the perianal hair.

Rassette et al. Use of Beauveria bassiana to Control Northern Fowl Mites (Ornithonyssus sylviarum) on Roosters in an Agricultural Research Facility, pp. 910-915

Domain 1

Tertiary Species: Chicken (Gallus gallus domestica)
SUMMARY: The current study explored the effectiveness of an entomopathogenic fungus, Beauveria bassiana (Balsamo) Vuillemin, to control an infestation of the Northern Fowl Mite (Ornithonyssus sylviarum) in a group of pen-housed roosters. Beauveria is a fungus found in the soil that can be used to infect various insects and arthropods.  Two groups of 7 roosters each were used in 2 experiments: Beauveria (30 mL, 2.9 × 1010 spores per bird) compared with water (30 mL, control), and Beauveria compared with the topical organophosphate agent tetrachlorvinphos–dichlorvos (30 mL). A higher dose of Beauveria (300 mL, 2.9 × 1011 spores per bird) was evaluated in the 7 birds that were not exposed to tetrachlorvinphos–dichlorvos.  Beauveria reduced mite levels relative to the control group but did not outperform tetrachlorvinphos–dichlorvos when used at an equal volume and frequency. Increasing the volume and frequency of Beauveria application had a better result as no mites were present on visual inspection after treatment. This study suggests that Beauveria effectively reduces mites on poultry when applied in adequate dose and can be an important part of an integrated pest management program.
The Northern fowl mite (Ornithonyssus sylviarum) is a hematophagous ectoparasite of chickens (Gallus gallus domestica). The Northern fowl mite (NFM) completes its entire life cycle on the host. The mite reportedly can survive off an animal for as long as 3 weeks and does not need direct contact between birds to disseminate quickly throughout poultry housing. Due to a life cycle that can be as short as 5 days, mite levels can increase rapidly, with effects ranging from immune system changes, decreased body condition, and anemia to death. As a result, this arthropod pest poses great concerns regarding the health of affected chickens, data collected by investigators using chickens as a research model, and for poultry producers.

Successful management of poultry flocks involves sound biosecurity practices, with integrated pest management programs that emphasize preventative over control measures. In the case of NFM, when these preventative measures fail, chemical treatment often is attempted. However, chemical treatments chemical can be toxic to the birds and the personnel applying the treatment, negatively impact research data, and the environment. 
 

QUESTIONS:  

1. 
True or False:  Roosters are generally more susceptible to Northern Fowl Mite infestation than hens.

2. 
In chickens, which areas of the body do Northern Fowl Mites tend to congregate?

a. 
Base of feathers in the vent and occipital regions

b. 
Shaft of feathers in vent and occipital regions

c. 
Base of feathers in the vent and axillary regions

d. 
Base of feathers in the axillary and occipital regions

3.  
Which best describes the mechanism of action for the pesticide, tetrachlorvinphos-dichlorvos (RAVAP-EC) used for control of the Northern Fowl mite infestation in this study?

a. 
Tetrachlorvinphos-dichlorvos (RAVAP-EC) is a pyrethroid that blocks depolarization of axonal sodium channels

b. 
Tetrachlorvinphos–dichlorvos (RAVAP-EC) is an organophosphate that inhibits the activity of cholinesterase at the synapse

c.
Tetrachlorvinphos–dichlorvos (RAVAP-EC) is a carbamate that inhibits cholinesterase

d. 
None of the above
 ANSWERS:

1. 
True

2. 
A

3. 
B
Baker et al. Effects of Early Antipamezole Reversal of Medetomidine-Ketamine Anesthesia in Mice, pp. 916-920

Domain 1

Primary Species: Mouse (Mus musculus)

SUMMARY: Rodents are often anesthetized using ketamine and medetomidine, and then reversed with atipamezole.  Literature is lacking regarding the opportune time to administer the atipamezole to achieve the best recovery.  This study investigated the recovery of mice reversed with atipamezole at 10 minutes (early) or 40 minutes (late) after induction of anesthesia.  Time to regain pinch-reflex or righting reflex did not differ between the two reversal time points, but time to walking was significantly greater in mice that underwent early reversal with atipamezole.  This delay was not mitigated by administration of atropine as part of the anesthetic regimen.  Inclusion of acetylpromazine in the anesthetic regimen shortened the time needed to reach a surgical plane of anesthesia but also prolonged recovery times as determined by righting reflex and time to walking. 

QUESTIONS:  

1. 
True or False:  Medetomidine is an alpha2-adrenoceptor agonist that acts at central receptors to cause sedative and analgesic effects.

2. 
Which of the following is not usually a side effect of medetomidine administration in mice?

a. 
Hypothermia            
b. 
Hyperthermia
 c. 
Hypotension
 d. 
Bradycardia.

3.  Why is atropine used in conjunction with medetomidine/ketamine anesthesia in mice?

a.
Atropine causes bronchospasm and increased bronchial secretions
b. 
Atropine causes bradycardia

c. 
Atropine prevents bradycardia

d. 
None of the above
 ANSWERS:

1. 
True

2. 
B
3. 
C
 

Cruzen et al. Glucoregulatory Function in Adult Rhesus Macaques (Macaca mulatta) Undergoing Treatment with Medroxyprogesterone Acetate for Endometriosis, pp. 921-925
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T4: Treat disease or condition as appropriate

SUMMARY: Endometriosis is caused by endometrial stroma and glands dissemination to areas of the body other than the uterus. The symptom of endometriosis includes pain during menstruation or abnormal palpation (for example, uteromegaly, cystic structures, or masses) or when the menstrual cycle is abnormally long or irregular. Diagnosis of endometriosis normally is made through ultrasound-guided aspiration of endometrial cysts or by visualization at surgery and confirmation by histopathology. The treatment of endometriosis in nonhuman primates is ovariectomy or ovariohysterectomy, sometimes combined with cauterization or removal of the disseminated endometrial tissue. Surgical treatment can be challenging due to widespread adhesions and the likelihood of hemorrhage and any ovarian remnants likely will result in continued proliferation of disseminated endometrial tissue and persistent discomfort.  Due to the difficulties associated with surgical treatment of endometriosis, hormonal treatment to suppress estrogen secretion or to stop the endometrium from responding to the presence of estrogen often is preferred. Options for hormonal treatment in humans include progesterones (such as medroxyprogesterone acetate [MPA]), gonadotrophin-releasing hormone antagonists, and an ethisterone derivative (danazol).  In this article, the glucoregulatory effect of MPA was studied cross-sectionally in 6 animals and longitudinally in 4 animals with endometriosis.  Animals were injected monthly with MPA for a period of 1.4 to 36.1 months. The results of the study showed that both insulin sensitivity and glycosylated hemoglobin levels were affected by MPA treatment. These data suggest that glucoregulatory function should be considered when endometriosis treatment is planned for rhesus macaques.
QUESTIONS

1. T/F. endometriosis is caused by endometrial stroma and glands dissemination to areas of the body other than the uterus.

2. The symptoms of the endometriosis include:

a. Pain during menstruation

b. Menstrual cycle is abnormally long or irregular

c. Abnormal abdominal palpation

d. All of the above

3. The treatment of endometriosis may include all EXCEPT:

a. Premarin (estrogen)
b. Ovariectomy or ovariohysterectomy

c. Progesterone (MPA)

d. Danazol (testosterone)

4. T/F.  MPA treatment did not affect insulin sensitivity or glycosylated hemoglobin levels. 

5. The diagnosis of the endometriosis include:

a. Ultrasound-guided aspiration of endometrial cysts

b. Visualization at surgery and confirmation by histopathology

c. Incidental finding during an unrelated procedure

d. All of the above

ANSWERS:

1. T

2. d

3. a

4. F

5. d

Luchins et al. Applications of the Diagnostic Evaluation for Alopecia in Traditional Veterinary Species to Laboratory Rhesus Macaques (Macaca mulatta), pp. 926-938
Domain 1:  Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 3: Diagnose disease or condition as appropriate
Primary Species: Macaques (Macaca spp)

 

SUMMARY: Alopecia in nonhuman primates is commonly attributed to compromised psychological wellbeing while overlooking the possibility of alopecia secondary to a primary medical or dermatologic disease despite several published reports of alopecia in nonhuman primates attributable to a variety of medical and environmental causes.  This study attempted to design a clinical diagnostic guide for nonhuman primates based on the dermatologic algorithm for evaluation of alopecia in companion animal species.   Indoor singly housed adult rhesus macaques involved in various infectious disease studies were assigned to either the alopecic group (>25% of the body surface affected) or control group (< 10% of the body surface affected).  The standard diagnostic plan for each animal included: physical examination, dermatologic examination (including alopecia score determined by using the National Primate Research Center Behavioral Management Consortium Alopecia Scoring System seen in Fig 2), complete blood count, serum biochemistry, endocrinology testing (basal cortisol, endogenous ACTH, T3, FT3, T4, FT4 and TSH), dermatophyte culture, skin cytology, skin scraping, bacterial culture, skin biopsy (for histopathologic examination and scoring, described in Fig 4 and 5) and behavioral evaluation to asses for the presence or absence of hair plucking.  

 

Physical and dermatologic examination findings were normal for most animals. The most prevalent locations for hair loss in the alopecic group were the extremities followed by the dorsum with no significant difference in the location of hair loss between animals observed to hair pluck and those that did not.  A higher proportion of macaques were observed to hair pluck in the alopecic group than in the control group (53.9% and 12.8% respectively).  CBC and CD4+ T lymphocyte measures showed no significant differences between groups.  The alopecic group had a decreased creatinine compared to control animals. The majority of dermatophyte cultures for both groups were negative.  Organisms cultured from control and alopecic animals included Penicillium, Cladosporium and Aspergillus spp.  Compared with control animals, the alopecic group had significantly higher numbers of yeast on skin cytology.  The shape and size of yeast were consistent with Malassezia spp, and the means for both groups fell within the calculated reference range.   Bacterial culture results for all animals were consistent with normal bacterial flora.  Histopathology findings revealed acanthosis, hyperkeratosis, and mild edema in alopecic animals consistent with a chronic hypersensitivity reaction or atopic-like dermatitis; other histopathologic characteristics found almost exclusively in alopecic animals include comedone and apocrine gland ectasia.  However, since hair offers a protective barrier and nonhaired skin could increase exposure to potential antigens, determining whether the histopathologic differences reflect the cause or result of alopecia was considered difficult.  The total histopathology score was the best predictor of whether an animal had alopecia; the average total histopathology score for alopecic animals was significantly higher than that of control animals.  There were no significant differences in histopathologic results between alopecic macaques that were observed to be hair plucking and those that were not.  In summary, except for the histopathologic results, the study confirmed other reports showing that the use of typical diagnostics to identify the cause of nonhuman primate alopecia has a very low yield.  

 

QUESTIONS:

1.
Short answer – Describe how the study illustrated that alopecia of nonhuman primates cannot be attributed solely to hair plucking.

2.
T/F – The positive dermatophyte cultures in the present study represented an underlying fungal etiology for two alopecic animals.  

3.
What was the only serum biochemistry value that was significantly different in the alopecic group compared to the control group?

a.  
Increased serum creatinine

b. 
Decreased serum creatinine

c.  
Increased creatine kinase

d.
Decreased creatine kinase 

 

ANSWERS:

1.
Only 53.9% of animals in the alopecic group were seen to hair pluck.  The assumption that a behavioral etiology is responsible for all cases of alopecia would have overestimated the actual number of animals that hair plucked and let to inappropriate diagnosis for almost half of alopecic animals.  In addition, hair plucking may not be the primary underlying cause of hair loss in these animals, because both hair plucking and alopecia are multifactorial diseases.  Also, 13% of control animals were observed to hair pluck, suggesting that hair plucking that does not lead to clinical alopecia may be more prevalent than previously thought.

2.
False – Four animals cultured positive for dermatophytes.  The medium of one alopecic animal grew Aspergillus spp and another Penicillium spp, while the medium of one control animal grew Cladosporium spp and another Penicillium spp.  All isolates were the 3 most common fungal isolates in a survey of dermatophyte cultures performed on domestic and laboratory animals.  In addition, other than alopecia, few dermatologic lesions consistent with dermatophyte infections (such as scaling, crusts, and erythema) were noted.  

3.
b.
Decreased serum creatinine (practical utility unknown)

 

 
Brace and Cheung. Amniotic Fluid Volume and Composition after Fetal Membrane Resection in Late-Gestation Sheep, pp. 939-942

Secondary Species: Sheep (Obis arise)
SUMMARY: The chronically catheterized fetal sheep model has been used for decades to explore many aspects of fetal physiology and path physiology.  The authors noticed that incomplete closure around the catheters resulted in the loss of a large amount of amniotic fluid.  The purpose of this study was to determine the role of the fetal membranes in regulating amniotic fluid volume by catheterizing fetuses while purposely leaving openings in either the amnion or amniochorion and then later measuring the AF volume and composition.  Since loss of amnion in humans is often associated with fetal acidosis and hypoxia, fetal blood-gas status was also determined in the groups.

The study used 25 sheep in total that were at 119.6 +/- 0.3 days in gestation.  Catheters were surgically placed in the fetal femoral arteries, urinary bladder, AF, and maternal femoral artery. 11 ewes were used as controls, 7 ewes had a portion of the amnion peeled away from the chorion and resected before closing the chorion and uterus, and the last 7 had a portion of the amniochorion resected.  5 days after surgery, samples were taken of fetal blood, maternal blood, AF, and fetal urine which were measured for osmolality and solute concentration. A blood gas analysis was also performed on fetal arterial blood. Urine flow and AF volume were also measured. The ewes were then euthanized.

The most changes were observed in the amniochorion resected group.   Both experimental groups showed a drop in average AF volume but only the amniochorion group achieved significance (p<0.0001).  No significant changes were found in AF solute concentrations or osmolality. The concentration gradients were similar between the groups. Fetal urinary concentrations and flow rate did not differ. Fetal arterial pH, CO2 tension, O2 tension, hematocrit, and O2 saturation were similar and none correlated with AF volume.  Indigo staining of the AF just prior to euthanasia produced staining only in the chorion just below the opening in the amnion resected group. In the amniochorion resected group, however, the blue dye stained the entire uterochorionic space.  

The chief finding of this study is that a modest-sized opening in the ovine amnion has little effect on AFV after 5 days while a similar opening in the aminochorion results in extensive loss of AF. It is proposed the reason for this is that an opening in the amnion alone exposes the AF to only a small portion of the chorion which absorbs the fluid through the chorionic blood vessels.  A hole in the aminochorion exposes the AF to be exposed to the entire chorion.  Therefore, it is essential to ensure fetal membranes are intact and closed after fetal catheterization to ensure optimal conditions.

QUESTIONS:
1.
Which of the following situations will result in a significant loss in amniotic fluid in a sheep fetus?

a.
Fetal surgical catheterization with all membranes closed tightly around the catheters.

b.
Fetal surgical catheterization with an incomplete closure of the amnion.

c.
Fetal surgical catheterization with an incomplete closure of both the amnion and chorion.

d.
b or c
e.
a, b, or c
2.
T or F.  In regards to the amniotic fluid, the amnion appears to function in limiting the AF movement through the intramembranous pathway while the chorion functions in absorbing AF thru the chorionic blood vessels.

ANSWERS:

1.
d
2.
T

Bennett and Toll. Intramantle Inking: A Stress Behavior in Octopus bimaculoides (Mollusca: Cephalopoda), pp. 943-945

Tertiary Species: Invertebrates

SUMMARY: This is a case report details the occurrence of abnormal post shipping stress behaviors in a group of Pacific 2-spot octopuses (Octopus bimaculoides).  The stress behaviors occurred in 3 of the 4 octopuses approximately 4h after they had been released from the shipping bags into their individual aquaria.   The octopuses became very dark in coloration and began to display abnormal movement, writhing and curling the tips of their arms.  Respiration next ceased, with the animals becoming rigid, resembling the onset of rigor mortis.  The animals were removed from the aquarium and gross examination revealed ink inside the mantle cavity.  Efforts were undertaken to stimulate respiration and the ink was siphoned from the mantle cavities.  The mantle cavities were then flushed with fresh seawater.  All the animals were placed individual aquaria that contained clean, aerated seawater.   The abnormal behaviors were not repeated.
One of the three octopuses was narcotized and used in a study involving limb regeneration study.  Its recovery from surgery was uneventful, however it was found dead in its tank the next morning.  Necropsy on the animal showed a significant amount of ink around the ctenidia.   Although the exact composition of octopus ink is unknown, some have reported it to have been potentially toxic, both to predators and to octopuses if exposed to it.    However, in this case report, due to the area where the ink was found to be concentrated, the authors hypothesized that the role of the ink in attributing to the death most likely involved suffocation rather than toxicity. 

QUESTIONS:

1. Octopus bimaculoides is in the phylum

a. Mollusca

b. Octopoda

c. Cephalopoda

d. Octopus

2. The primary function of ctenidia is

a. Apprehension of prey

b. Ingestion of prey

c. Reproduction

d. Respiration

3. Narcotization for surgery was accomplished by use of MS-222 (tricaine methanesulfonate).  T or F

4. The authors hypothesize that the intramantle inking caused death due to 

a. Toxicity of the ink

b. Suffocation 

ANSWERS:

1. a (Phylum Mollusca, Order is Cephalopoda)   

2. d     

3. F, 2% ethanol was used  

4. b

SUMMARY: Cephalopods are known to exhibit stress behaviors when in captivity.  These behaviors include autophagy, agitated swimming behaviors resulting with contact of the head with the tank, and normal inking behavior.  This article reports several cases of post-shipping stress behavior not yet documented in the literature: intramantle inking.

Four wild-caught Octopus bimaculoides were shipped overnight to be placed in individual seawater tanks.  Initial introduction and acclimation was without incident. Four hours later, 3 of 4 octopi exhibited stress behavior as long as six hours after.  The presentation was characterized by dark coloration, writhing and curling of the arm tips followed by cessation of sucker activity and respiration then floating stiffly upside down. Physical examination found the siphon and mantle close tightly. Upon opening, the mantle cavity was found to be filled with a substantial amount of ink. Resuscitation efforts included massaging of the mantle musculature and suctioning/flushing the mantle cavity until spontaneous respiration commenced. All three octopi were resuscitated within 9 minutes. The behavior was not repeated.

Sometime later one of the octopuses was anesthetized in a 2% ethanol solution for an experimental amputation. Recovery was unremarkable and the octopus appeared normal 8 hours post-surgically.  However, it was found dead the next morning. Necropsy found ink in the mantle cavity concentrated around the ctenidia.

The role of the ink in the death of the octopus is unclear as little is known about it's composition. Some assert that the ink is toxic while others believe the risk is greater for asphyxiation.  Due to the presence of ink around the ctenidia, the authors suggest that asphyxiation is more likely than toxicity at least in this particular case.

QUESTIONS:
1.
Which of the following are known stress behaviors in captive cephalopods?

a.
Autophagy

b.
Agitated swimming behaviors

c.
Extramantle inking

d.
Intramantle inking

e.
All of the above

2.
T or F - The current evidence suggests that ink presents a risk of toxicity to the octopus producing it.

ANSWERS:
1.
E

2.
F. The evidence suggests that the toxicity risk is very low but that high concentrations around the ctenidia may cause asphyxiation and potentially death.

Hamilton et al. Use of Operant Performance to Guide and Evaluate Medical Treatment in an Adult Male Cynomolgus Macaque (Macaca fascicularis), pp. 946-948

Primary Species – Macaques (Macaca spp)

SUMMARY: Operant behavior has been used for decades in a laboratory setting for the evaluation of the effects of drugs in the field of behavioral pharmacology.  The use of operant behavior to improve animal welfare is less well recognized.

A 6 yr-old male cynomolgus macaque presented with lacerations of the forearm and signs of discomfort as indicated by nonuse of the arm even in a behavioral task that the animal previously had been well-motivated to perform.  Radiography revealed no fractures.   The daily operant behavior session assessed the amount of force the monkey emitted when touching the screen with the affected arm and how long each touch was sustained.  These parameters (force and duration of touch) were then used as objective measures of pain relief and recovery of normal function.  Ketoprofen and buprenorphine combination treatment did not improve performance.  Only after treatment with dexamethasone did performance return to baseline, suggesting possible inflammation near the radial or ulnar nerve.  This case study indicates that an injury can be characterized and assessed objectively through performance of a well-trained operant task.  Moreover the level of performance can serve as a guide in evaluating treatment efficacy, and complete recovery of function.

QUESTIONS:  

1. 
True or False:  Operant behavior studies are used routinely in the field of behavioral pharmacology to evaluate the effects of drugs.

2. 
True or False:  Tapering the dose and prolonging the treatment intervals of corticosteroids can avoid potential problems with the adrenal glands following termination of the treatment regimen.

3.
True or False: Combination therapy of NSAIDS and opioids is an example of multi-modal pain therapy.

 ANSWERS:

1. 
True

2. 
True

3.
True
