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Husbandry

Ferguson and Bailey. Reproductive Performance of Mice in Disposable and Standard Individually Ventilated Cages, pp. 228-232

Domain: 4

Primary Species: Mouse (Mus musculus)
SUMMARY

Goals: Compare the reproductive performance of mice that are housed in standard (reusable) individually ventilated caging (sIVC) versus disposable individually ventilated caging (dIVC) systems. Methods: 24 pair of breeders (2 ♀/1♂/cage) from 3 different transgenic mouse colonies were tested during 3 breeding cycles. 
Outcomes For The Evaluation: Number of pups born, pup survival rate to weaning, time interval between litters, and pup weights.
Environmental Parameters Tested: Intracage temperature, humidity, ammonia, CO2 levels and room light intensity and sound. 
Results: Breeding performance, survival to weaning, breeding interval and growth rate did not differ significantly between cages systems. The intracage temperature (°F) was higher in dIVC compared to sIVC and light intensity (lux) higher in sIVC compared to dIVC but within the recommended guidelines. 
Conclusions: dIVC can be used as a rodent housing alternative that can maintain breeding performance in transgenic colonies comparable to sIVC.
 
QUESTIONS
1. According to the “Guide for the Care and Use of Laboratory animals” (8th edition), what is the recommended minimum space for a female mouse + litter:
a. 45 in2
b. 49 in2
c. 51in2
d. 55in2
2. According to the “Guide for the Care and Use of Laboratory animals” (8th edition), what is the recommended dry-bulb macroenvironmental temperature for mice:
a. 68-79°F
b. 64-84°C
c. 72-82°C
d. 61-81°C
3. According to the “Guide for the Care and Use of Laboratory animals” (8th edition), what is the acceptable guideline for fresh air changes per hour in animal housing rooms for the maintenance of the macroenvironmental air quality?
a. 12 to 20 
b. 10-15
c. 15-18
d. 20-25
 
ANSWERS
1.
c
2.
a 
3.
b
Bekkevold et al. Dehydration Parameters and Standards for Laboratory Mice, pp. 233-239

Domain 4: Animal care

Primary Species: Mouse (Mus musculus)
SUMMARY: Outbred CD1 mice were acutely deprived of water for as long as 48 hours or 50-75% of water ration.

 

With acute water deprivation, the appearance and attitude of mice deteriorated after 24 h, and weight loss exceeded 15%. Plasma osmolality was increased, and plasma volume decreased with each time interval. Plasma corticosterone concentration increased with duration of deprivation. There were no differences in any dehydration measures between mice housed in conventional static cages or ventilated racks. Chronic water restriction induced no significant changes compared with ad libitum availability. It was concluded that acute water deprivation of as long as 24 h produces robust physiologic changes; however, deprivation in excess of 24 h is not recommended in light of apparent animal distress. Although clearly thirsty, mice adapt to chronic water restriction of as much as 50% of the ad libitum daily ration that is imposed over an interval of as long as 8 d.

 

QUESTIONS
1.
True or False. These data demonstrate that until 24 h, mice display physical or behavioral signs of clinical dehydration, and signs of dehydration subside 24 and 48 h.    

2. 
True or False. According to this publication 15% weight loss is generally considered the benchmark for a humane end point.

 

ANSWERS
1.     False

2.     True

Benton et al. Effect of Short-Term Pair Housing of Juvenile Rhesus Macaques (Macaca mulatta) on Immunologic Parameters, pp. 240-246

 
Domain 4; Task 1; K11
Primary Species: Macaques (Macaca spp.)
 
SUMMARY: Single housing of NHPs in infectious disease studies is a common occurrence and is often justified to meet research goals. Housing animals in compatible groups of pairs is now considered the “default” for social species, according to the Guide, unless scientifically justified (or socially incompatible). Often, institutions believe that pair housing of NHPs before study implementation is not feasible due to the short time between quarantine release and study start. This study evaluated short term, same-sex pairings of juvenile Rhesus macaques on CD4:CD8 ratio (a positive correlation = a ‘healthy’ immune system), serum cortisol (stress hormone) and proinflammatory cytokines. Baseline sampling occurred for 3 wks, pair housing occurred for 7 wks and separation occurred for 7wks. 
 
Baseline CD4:CD8 parameters were higher than after separation. Pair housing was most similar to baseline values. Therefore, an appropriate time for separation after pair housing was not determined from these values.  Serum cortisol did not significantly differ during the social housing manipulation. The authors conclude the short-term pair housing followed by separation does not adversely elevate serum cortisol (stress) and if there is stress, the response is most likely quickly abrogated and does not result in chronic elevation of serum cortisol. Cytokine values after separation did not indicate the presence of an inflammatory state, despite significant differences for all cytokines evaluated during the social housing period, except for IL8. No significant differences in any parameter evaluated was seen between sexes. Thus, the psychological benefits of short- term pair housing may outweigh the short-term introduction/separation process.
 
QUESTIONS
1. 
Describe various forms of social housing of NHPs.
2. 
Was an appropriate time frame for separation determined in this study?
3. True or False: Differences in immunologic parameters were seen between group housed males and group housed females in this study.
 
ANSWERS
1. 
Small groups (troops), pair housing, allowing animals to comingle periodically but remain singly housed, play cages, partial/protected contact pairing (i.e. with perforated cage panels)
2. 
No. Although it was a study goal, the optimum time to separate short-term paired NHPs was not determined
3. 
False
Doane et al. Dry Bedding Provides Cost-Effective Enrichment for Group-Housed Rhesus Macaques (Macaca mulatta), pp. 247-252

Domain 4: Animal Care

Primary Species: Macaques (Macaca spp.)
SUMMARY: Providing opportunities for animals to express species-specific behaviors in captivity is an important tool to improve their quality of life. NHP species spend up to 70% of their day foraging in the wild, yet there are few chances for them to express this behavior in captivity. This lack of foraging is a potential cause of overgrooming behavior. Previous studies in many NHP species have shown that providing bedding substrate to captive NHPs can result in decreased aggression, increased foraging, decreased over grooming, decreased labor, and decreased water/chemical usage. In spite of the positive effects of dry bedding, it is often perceived as time-intensive and costly, and is therefore used infrequently. The current study examined the use of 2 kinds of wood shavings (pine and pine-aspen mix) in large (30-60 animals) outdoor groups of rhesus macaques over a 1 month period. Bedding was completely changed every 2 weeks and spot-cleaned each week. To assess behavior of the macaques, 10-min focal observations of 24 adult females were made 2-3 times each week prior to and during the bedding trial. Animals in bedded units showed less aggression and self-grooming compared with those in control units; there were no differences seen in other behaviors. Husbandry staff time needed to maintain the bedded units did not differ between groups. Units with shavings used significantly less water over a 2-wk period than did nonbedded control units (80% less). The use of a bedding substrate is an important tool to improve wellbeing for captive NHP via promotion of foraging behavior. Additional benefits of wood-shaving bedding substrate use include financial savings and water conservation. 

QUESTIONS
1. 
One goal of enrichment programs for NHP species as outline in the 8th edition of The Guide is to improve and refine practices that promote behavioral wellness and increase opportunities for animals to express natural behaviors. 


True or False: The addition of dry bedding to group housed macaque colonies is a good way to encourage the expression of natural behaviors such as foraging, and improves behavioral wellness by decreasing aggression. 

2. 
Which types of behaviors would the use of dry bedding in group housed macaque colonies likely decrease?

a. 
Foraging 

b. 
Aggression and overgrooming

c. 
Eating of substrate

d. 
Self-grooming and play

3. 
The use of dry bedding as substrate in macaque group housing units results in _____ cost of care and _____ the amount of care staff time required to clean the unit. 

a. 
Increased; decreases

b. 
Decreased; increases

c. 
Decreased; has no effect on

d. 
Increased; has no effect on

ANSWERS
1. 
True

2. 
b

3. 
c

Health Surveillance

Adams and Myles. Multiplex Fluorescent Immunoassay for Detection of Mice Infected with Lactate Dehydrogenase Elevating Virus, pp. 253-258
Primary Species: Mouse (Mus musculus)

SUMMARY: Lacatate dehydrogenase elevating virus (LDV) is an RNA virus within the Arteriviridae that initially was identified as a transmissible contaminant of tumours in laboratory mice. Although clinical disease is rare and only seen in immunocompromised strains, viral infection has many implications for biomedical research, including changes in tumour growth rate, differences in immunologic function and polyclonal B-cell activation and altered serum enzyme levels. 

In this study, BALB/c, C57BL/6 and Swiss Webster mice were inoculated with LDV to compare the diagnostic reliability of a commercially available multiplex fluorescent immunoassay for the detection of antiLDV antibodies with that of the LDH enzyme assay. The serologic assay was vastly more sensitive and specific than was the LDH enzyme assay. Moreover, the serologic assay detected antiviral antibodies throughout the 3 month time course of this study. These results suggest that antigen-antibody complex formation and polyclonal B-cell activation had little effect on assay performance. 

QUESTIONS 
1. What is considered as the gold standard for test detection of LDH in infected mice? 

2. Define humoral immune response 

3. Differentiate between humoral and cell-mediated immune response. 

4. What are the primary transmission modes for LDV in a laboratory setting? 

ANSWERS
1. Viral genome testing of mice spleen samples via RT-PCR assay. 

2. Humoral immunity refers to antibody production and the accessory processes that accompany it which include processes such as: Th2 activation, cytokine production, up to memory cell generation. A form of immunity mediated by circulating antibodies (IgA, IgM, etc.) which coat the antigens and target them for destruction by polymorphonuclear neutrophils. 
3. The immune system may act through different pathways when trying to neutralize infections such as harmful bacteria or viruses, or fight against tumors. Humoral immunity involves immune cells that are called B-lymphocytes, which are cells specialized in producing antibodies. These are molecules that bind specifically to antigens such as bacterial or viral protein, which helps their identification and destruction. Humoral immunity, therefore, does not involve direct contact between immune cells and bacteria. On the other hand, cellular immunity involves immune cells that contact directly with the harmful agent, and usually incorporate it and destroy it through powerful enzymes. Cellular immune cells are macrophages and a variety of white blood cells call T-lymphocytes. Cellular immunity, therefore, consists of direct contact between immune cells and bacteria or viruses.
4. LDV is primarily transmitted in a laboratory setting through infected tumours, cell lines and other mouse derived biologic materials. Natural transmission usually occurs through bite wounds or sexual contact. Animal remain persistently viremic after infection.
Wood et al. Safety and Efficacy of Topical Lime Sulfur in Mice Infested with Mycoptes musculinus, pp. 259-264

Primary Species: Mouse (Mus musculus)

SUMMARY

Introduction: Myocoptes musculinus is one of the most common murine fur mite species reported. Site of predilection - caudal half of the body, but mites can be found on the head and neck of its host. Life cycle: 14 days. Transmission: Direct contact, can be found in neonates as young as 4 to 5 d of age. Clinical signs: alopecia, pruritus, dermatitis, erythema, weight loss, and cutaneous allergy manifestations. Treatment: avermectin family (ivermectin, selamectin) and the related compound moxidectin being used commonly which are toxic to neonatal mice and adults of some strains. CF1 (Carworth Farms) mice, which are naturally deficient in P-glycoprotein, are susceptible to ivermectin toxicity, and the Mdr1a genetic mutation has been reported to affect as much as 25% of a random CF1 population. P-glycoprotein deficiency can lead to toxicity in valuable transgenic mice. Moxidectin was shown to be toxic in strains of senescence-accelerated mice. Lime sulfur (LS) is a safer antiparasitic drug. LS is a mixture of calcium and sulfur that can be applied topically as a rinse or dip. LS use has been described in dogs, cats, guinea pigs, horses, and tigers for treatment of dermatitis caused by demodicosis, ringworm, and sarcoptic mange. Goal of study: To evaluate if LS is safe when applied topically to mice and whether this treatment is effective in eliminating M. musculinus from postweanling mice. 

Materials and Methods, Results, and Discussion: Treatment - mice were dipped in 3% lime sulfur solution. Diagnosis – tape test, skin scrape, pelage examination, PCR. Treated mice had lower mean Hgb levels and higher mean BUN levels than controls. LS dip was not an effective treatment for M. musculinus in post weanling mice. Conclusion - LS is not a suitable alternative to avermectins for eradicating murine fur mites 

  

QUESTIONS
1. Which of the following is not a mouse fur mite?

a. Myocoptes musculinus

b. Myobia musculi

c. Radfordia affinis

d. Radfordia ensifera

2. Approximate range of Life cycle of Mycoptes musculinus is ______?

a. 5-7 days

b. 8-14 days

c. 15-21 days

d. 22-25 days

3. Which of the following Diagnostic approach is exclusively used for detection of fur mites in mice?

a. Tape test

b. Skin scrape examination

c. Direct pelage/pelt examination

d. PCR testing

e. All of the above
ANSWERS
1. 
d
2. 
b 
3. 
e 
Anesthesia

Royal et al. Assessment of Postoperative Analgesia after Application of Ultrasound-Guided Regional Anesthesia for Surgery in a Swine Femoral Fracture Model, pp. 265-276
Domain 2: Management of Pain and Distress

Primary Species: Pig (Sus scrofa domestica)

 

SUMMARY
Objective: To assess whether a regional anesthesia method is effective for pain control of hind limb injuries in pigs used for research in bone fracture healing.
Materials And Methods
· 19 female Yorkshire swine (Sus scrofa domestica) median age 109 d (range, 95 to 134 d), and mean weight 38.3 kg (range, 33.0 to 45.5 kg)

· For analgesia, all pigs received a transdermal fentanyl patch. After surgery and before recovery from anesthesia, all pigs also received a single dose of buprenorphine and a single dose of meloxicam.

· Ultrasound guidance was used to locate the sciatic nerve and the femoral nerve in order to place sterile infusion catheters providing regional anesthesia.  The local anesthetic, either (0.5% bupivacaine) or saline for controls, was administered for the first 24 h after surgery.

· After local anesthesia was provided, a right-side midshaft femoral fracture then was produced by using a captive-bolt device on the lateral aspect of the thigh. The fracture site and external fixator was then covered with a protective cast.

· Repeat doses of bupivacaine (0.25%, 10 mL at each site) or the same volume of sterile saline (control) then were administered every 6 to 8 h for the first 24 h postoperatively.

· Activity levels were estimated by using a remote telemetry monitoring system.

· Five categories of subjective pain indicators were scored by using a modified visual analog scale (VAS).

· Blood samples were collected to evaluate serum levels of cortisol and fentanyl postoperatively.

· 3 weeks post-op, the animals were euthanized.  Sciatic and femoral nerves and surrounding soft tissues were collected for histopathologic evaluation.

 

Results
· Treatment pigs had lower subjective pain scores than did control animals.

· Control pigs had a longer time to first feed consumption and required additional analgesia earlier in the postoperative period than did treatment pigs. 

· Simple observation of the pig from outside the pen—a common practice for pain assessment in laboratory animals—failed to detect any difference between groups.

· Ultrasound guided regional anesthesia is a viable and effective adjunct to systemic analgesics for providing pain control in swine with experimental femoral fractures.

 

QUESTIONS
1. Fentanyl is a schedule ______ controlled drug and Buprenorphine is a schedule ______.

a.
Both are schedule II
b.
Both are schedule III

c.
Fentanyl is a schedule II and Buprenorphine is a schedule III

d.
Fentanyl is a schedule III and Buprenorphine is a schedule II

e.
Fentanyl is a schedule II and Buprenorphine is a schedule IV

2. Which statement is true about the receptor activity of fentanyl and buprenorphine?

a. Fentanyl is a pure μ opioid receptor agonist while Buprenorphine is a partial μ agonist
b. Buprenorphine is a pure μ opioid receptor agonist while Fentanyl is a partial μ agonist
c. Both are partial μ agonists
d. Both are pure μ opioid receptor agonists
3. When using ultrasound guidance to locate the sciatic and femoral nerves, what anatomic landmarks are used?

a. The sciatic nerve is located as it exits the pelvis through the greater sciatic foramen in the parasacral region 

b. The femoral nerve is located in the proximal inguinal region. 

c. The femoral nerve is located as it exits the pelvis through the greater sciatic foramen in the parasacral region. 

d. The sciatic nerve is located in the proximal inguinal region. 

e. a & b
f. c & d
 

ANSWERS
1. c
2. a
3. e
 

 

Experimental Use
Hankenson et al. Weight Loss and Reduced Body Temperature Determine Humane Endpoints in a Mouse Model of Ocular Herpesvirus Infection, pp. 277-285
Domain 1: Management of spontaneous and experimentally induced diseases and conditions

Primary Species: Mouse (Mus musculus)
SUMMARY: Humane endpoints were assessed in mice inoculated with a latent associated transcript wild type (LAT+) or a mutant strain (LAT-) of ocular herpes simplex virus (HSV). Body temperatures - using either a subcutaneous transponder or an infrared surface thermometer -weight loss, and body temperature was also recorded during the initial inoculation period (0-4 days), acute phase of disease (5-15 days post inoculation), and acute recovery phase (15-30 days post inoculation) between the infected groups. Mortality rates differed between experimental groups. When using temperature as a predictor of death, fewer mice survived in the group using infrared thermometer reading (mortality 88%) when compared to those using the transponder for assessing temperature (mortality 48%).  Temperature readings between the two types were not interchangeable. The lowest temperature recorded in surviving mice was 34.5°C. Results indicated that the accuracy of infrared temperature determination was not useful in establishing humane endpoints. Weight assessment was significant between those that survived infection and those that did not. Mice that had a daily weight loss of 0.05 g over the 30 day period did not survive.  By using weight loss parameters, animal activity, and body temperature, the authors were able to establish humane endpoints for a mouse model of ocular HSV infection.

QUESTIONS
1. 
Define latency

2. 
List instrumentation that can be used to assess temperature in rodents

3. HSV infection of mice by the ocular route can be recovered from the ________________ until ________ after infection.

ANSWERS
1. 
Absence of any detectable replication virus protein of lytic viral replication cycle or viral transcript.
2. 
Infrared surface thermometer, rectal thermometer, microchip transponder, intra-abdominal telemetry

3. 
Trigeminal ganglia, 7-10 days
Cray et al. Effect of Fenbendazole on an Autoimmune Mouse Model, pp. 286-289

Domain: 1 

Primary Species: Mouse (Mus musculus)
SUMMARY:  Fenbendazole is an anthelmintic drug used to treat pinworm infection in laboratory rodents.  There have been reports of negative effects on the immune system due to fenbendazole treatment, though the reports have been conflicting.  The current study determined the effects of 2 fenbendazole therapeutic regimens (continuous for 5 weeks, and alternating weeks (1 week on/1 week off) for 9 weeks using (NZB x NZW)FI mice, aged to 6 months.  This strain of mouse is an experimental model for system lupus erythematous.  Parameters such as survival, weight, HCT, clinical chemistry, anti-DNA antibody and tissue pathology were measured during the 4.5 months of the study.  No significant differences in survival curves, weight gain or tissue pathology were noted between treatment groups and control.  Hematocrit decreased and BUN increased, as expected in the model, with no significant differences between groups. 

 

QUESTIONS
1. 
Why was anti-DNA antibody measured, and what was noted? 

2.  
What parameters are commonly described in the (NZB x NZW)FI model?

3. 
T/F.  In the (NZB x NXW)F1 model, disease is more severe in females than in males.

ANSWERS
1. Anti-DNA antibody development is considered to be a hallmark of autoimmune models.  The current study found increased levels of anti-DNA antibody in the 5 wk continuous protocol (compared to the control group).  No clinical effects of the anti-DNA antibody levels were found in the measures of this study.

2. This strain of mouse is an experimental model for system lupus erythematous characterized by high levels of antinuclear antibodies, hemolytic anemia, and progressive immune complex glomerulonephropathy.  The mice in the current study demonstrated decreased hematocrit, decreased weight, increased BUN and creatinine, increased splenic weight, glomerulosclerosis and nephropathy as expected.  

3.  True

Dardenne et al. Benefits of Standardizing the Treatment of Arrhythmias in the Sheep (Ovis aries) Model of Chronic Heart Failure after Myocardial Infarction, pp. 290-294

Secondary Species: Sheep (Ovis aries)

SUMMARY

Introduction: Large animal models of heart failure are essential for the translation of basic science into clinical practice. The ovine model has been well characterized in literature as a crucial preclinical research model for studying the pathophysiology of myocardial infarction and left ventricular remodeling. A minimally invasive closed-chest approach is used to induce a permanent coronary artery occlusion in sheep via thrombogenic coils. The literature currently describes a 30% mortality rate associated with this model. 

Hypothesis: Implementing a standardized cardiopulmonary resuscitation (CPR) protocol will decrease the overall mortality associated with this model. 

M & M: 44 female Dorset sheep (34-47kg, negative for Q fever) underwent transfemoral catheter-based embolization procedures with coronary coils for induction of MI leading to LV dysfunction and eventual chronic heart failure. 15/44 were managed at the operator’s discretion when arrhythmias occur, and 29/44 were managed according to a standardized protocol. The standardized protocol included mandatory pretreatment with amiodarone 30min prior to coil embolization followed by a CRI; and ad hoc pharmacologic treatment of arrhythmias with metoprolol or lidocaine or both. 

Sheep were fasted for 48hrs, premedicated with glycopyrrolate and tiletamine-zolazepam, then induced with and maintained with isoflurane. Intracoronary nitroglycerin was prophylactically administered to prevent vasospasm. MI was induced by advancing a coronary infusion catheter into the middle left anterior descending artery from the femoral artery. Coronary coils were delivered to block regional coronary blood flow. Analgesia included pre-operative buprenorphine and flunixin meglumine, intraoperative bupivacaine locally, and postoperative buprenorphine and flunixin meglumine. 

Results & Discussion: Of the sheep treated according to operator discretion, 10 of 15 (67%) experienced arrhythmias warranting CPR, and 5 of the 10 died (50% of those with arrhythmias, 33% of all sheep treated by operator discretion). Of the sheep treated according to the standardized protocol, 10 of 29 (34%) developed arrhythmias, and 3 of those 10 died (30% of those with arrhythmia, 10% of all sheep treated according to a standardized protocol). Although the reduction of mortality by using the standardized protocol was not statistically significant, the authors feel that animal welfare was improved notably. They mainly ascribe the success of the standardized protocol to the rapid initiation of CPR. 

QUESTIONS
1. Which of the following is the sheep NOT a common model of:

a. Ophthalmologic conditions

b. Myocardial infarction

c. Post MI ventricular remodeling 

d. Orthopedic research

2. All of the following are benefits of using sheep as models of the human cardiovascular system EXCEPT:

a. The ovine cardiovascular system in comparable to that of humans at the cellular level

b. The coronary vasculature has collateral circulation

c. The Dorset sheep has comparable cardiac anatomy

d. The docile nature and stable body size of sheep

3. In what species is telazol considered toxic?

a. Ovis aries
b. Sigmodon hispidus
c. Canis familiaris
d. Oryctalagus cuniculus 
4. What is the mechanism of action of telazol?

ANSWERS
1. a. Ophthalmologic conditions

2. b. The coronary vasculature does NOT have collateral circulation, making it possible to create an occlusion.

3. d. Telazol is considered toxic in the rabbit.

4. Telazol is a combination of tiletamine, a dissociative anesthetic NMDA receptor antagonist, and zolazepam, a benzodiazepine. 

Woods et al. Noninvasive Temporal Artery Thermometry as an Alternative to Rectal Thermometry in Research Macaques (Macaca spp.), pp. 295-300

 
Domain 3 T1 K12
Primary Species: Macaques (Macaca spp.)
 
SUMMARY: Acquisition of body temperature is critical for patient clinical assessment. Rectal thermometry is currently regarded as the standard thermometry method in laboratory animals. Temporal artery thermometry measures the temperature of the skin surface over a major artery, believing to accurately reflect the true body temperature. This study evaluated temporal artery thermometry in comparison to rectal thermometry.
Sample animals (n = 86) were evaluated while chemically sedated, with ketamine (10mg/kg) or Telazol (5mg/kg). Rectal temperatures (1per animal) were taken, and had a range of 32°C – 43.9°C with an accuracy of 0.2°C. In contrast, temporal artery temperatures (3 per animal, on right-sided location) had a range of 15.5 to 42°C, again with an accuracy of 0.2°C. This study revealed and average rectal thermometry measurement of 38.8°C, and a temporal thermometry measurement of 37.2°C
 
Subsequently, temporal artery measurements were evaluated comparing right-sided and left-sided readings of conscious chair restrained animals. (Resultant measurements not specified). This revealed an average right sided temperature of 36.6°C ± 1.03°C, and a left sided temperature of 36.9°C ± 1.26°C.
 
As expected by the authors, arterial temperature measurements in sedated macaques were lower than rectal temperatures because of differences attributable to anatomic site, and because of temporal arterial thermometry’s rapid detection of declining body temperature after administration of anesthetic agents. This study suggests that temporal arterial thermometry provides a quick, simple, and reliable substitution for rectal thermometry in sedated and conscious macaques. Although temporal arterial thermometry is not equivalent to rectal thermometry, the routine measurement of arterial temperatures can be used to establish normal values for individual animals, creating a reliable method of monitoring body temperature.
 
QUESTIONS
1. According to Animal Welfare Regulations, restrained conscious non-human primates must be released from restraint for at least __ hours after every ___ hours of restraint.
a. 1, 6
b. 2, 12
c. 1,12
d. 2, 6
2. Rhesus macaques are considered to be primarily
a. Herbivores
b. Frugivores
c. Omnivores
d. Folivores
 
ANSWERS
1. c.
2. b. 
 

CASE REPORT

Snyder et al. Increased Mortality in a Colony of Zebra Finches Exposed to Continuous Light, pp. 301-307

Tertiary Species: Other Birds [Zebra Finch (Taeniopygia guttata)]
 

SUMMARY:  Increased morbidity was noted within a flock of adult, non-breeding zebra finches over the course of a month.  All birds had been prophylactically treated with amphotericin B for avian gastric yeast (Macrohabdus ornithogaster; previously known as megabacteria) and dusted for feather mites 2 months prior.  Historically, approx 1-2% of birds were lost per month due to shipping stress or occasional beak or limb deformities.  However, the authors noted that over one particular month the mortality rate rose to 4-8%. It was also noted that deaths appeared to be limited to birds in one room.  Clinical signs observed included: puffed and ruffled feathers, increased respiratory effort, feather loss, and lethargy.  None had undergone any experimental manipulation.

 

Results:  Fecal tests were negative for ova and parasites.  Intestinal cultures performed on 2 birds did not yield any abnormal results.  Serum chemistry performed on 2 birds showed elevations of AST and ALT and low serum cholesterol.  4 of 6 birds submitted for necropsy were histologically positive for M. ornithogaster and associated enteritis and typhlocolitis, hepatic necrosis or hepatitis, and proliferation of oropharyngeal or esophageal mucosa.  

 

Further investigation of the housing room revealed that a wiring problem had caused the lights to remain on continuously for at least one month.  The wiring issue was corrected and birds were re-treated with amphotericin B for gastric yeast.  Subsequent morbidity and mortality rates improved greatly over the 3 days following corrections and remained normal thereafter. Based on findings, the birds’ illnesses and death were likely related to sleep deprivation.  Previous reports of sleep deprivation syndrome in other mammals describe weight loss, unkempt hair coat, skin lesions, decreased immune function, and death.  Studies performed on pigeons showed that sleep was closely related to melatonin influence on circadian rhythm – melatonin levels increase during dark periods, promoting sleep, and decrease during lights on.  Studies also indicated that birds may be more resistant to the effects of sleep loss than rats.

 

QUESTIONS
1. 
Amphotericin B, given for 7-10 days in drinking water, is commonly used in zebra finches to help prevent and/or treat _________.  

2. 
What often causes clinical signs of avian gastric yeast to appear?

3.  
T/F: Studies have indicated that rats are more sensitive to the effects of sleep deprivation than birds.

4.  
What substance, when injected into pigeons, restores sleep function regardless of light cycle?

 

ANSWERS
1.  
Avian gastric yeast Macrorhabdus aornithogaster (previously known as megabacteriosis)

2. 
Stressful events, such as shipping or study manipulations

3.  
T

4.  
Melatonin

