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Barnard et al.  Open- and Closed-Formula Laboratory Animal Diets and Their Importance to Research , pp. 709-713

Primary Species: Mouse, Macaques, Rat, Dog Rabbit

Task 1 - Prevent, Diagnose, Control, and Treat Disease; K16 Nutrition, Especially species-specific needs for essential vitamins and minerals, and effects of deficiency or toxicity.

Task 3 - Provide Research Support, Information, and Services; K2
Normative biology 

Task 10 - Design and Conduct Research  
Abstract: Almost 40 y ago the scientific community was taking actions to control environmental factors that contribute to variation in the responses of laboratory animals to scientific manipulation. Laboratory animal diet was recognized as an important variable. During the 1970s, the American Institute of Nutrition, National Academy of Science, Institute of Laboratory Animal Resources, and Laboratory Animals Centre Diets Advisory Committee supported the use of 'standard reference diets' in biomedical research as a means to improve the ability to replicate research. As a result the AIN76 purified diet was formulated. During this same time, the laboratory animal nutritionist at the NIH was formulating open-formula, natural-ingredient diets to meet the need for standardized laboratory animal diets. Since the development of open-formula diets, fixed-formula and constant-nutrient-concentration closed-formula laboratory animal natural ingredient diets have been introduced to help reduce the potential variation diet can cause in research. 
Introduction: The ability to replicate research is fundamental for the good science.  One key to replicating research is to control all variables except those being studied.  Diet is an important environmental factor that affects reproduction, growth, disease, and response to experimental manipulation in laboratory animals.  Read the detailed background on pages 709 to 710.

Types of Diets:

Open-Formula Diet: The concentrations of all ingredients (that is the quantitative ingredient formulations) are publicly available, thus allowing researchers to control for this important environmental variable.

Closed-Formula Diet:  The commercial diets produced and marketed under vendor trade names typically and are proprietary.  Although the ingredients, the quantitative ingredient formulation is not publicly available.

Fixed-Formula Diet: The quantitative ingredient formulation does not change.  Information regarding the fixed-closed formula diets is proprietary and therefore not disclosed publicly.

Constant-Nutrition Diet: Constant Nutrition is the trademark phrase of PMI Nutrition International and describes their laboratory animal diets.  In these diets, concentrations of known nutrients and the group of ingredients remain constant.  However, the quantitative ingredient formulations can be varied without public disclosure.

Other Considerations:

· The potential for significant nutrient and contaminant variation in the laboratory animal diets due to seasonal variation in the ingredients and variation among batches of diet within the season.

· The ability to evaluate quality.

· The ability to obtain products on the competitive market.

· Emergency planning to ensure that research can continue with minimal interruption during a disaster or some event.

· The ability to maintain diet continuity should a researcher transfers his or her research to a different scientific institution.  Open-formula diets are globally available and can be manufactured with little change in quality by diet manufacturers.

Conclusion: The proprietary nature of closed-formula diets may create less flexibility within a research program.  These diets should be selected with the understanding that changes to the diet formulation may occur without notice.  On-the-other-hand, the authors give valid examples of the advantages that open-formula diets can provide the biomedical community (page 712).

QUESTIONS:
1. What diet type is a commercial diet produced and marketed under vendor trade names typically and are proprietary?  

A. Closed-Formula Diet 

B. Constant-Nutrition Diet

C. Open-Formula Diet

D. Fixed-Formula Diet

2. The quantitative ingredient formulation does not change in which diet type? 

A. Closed-Formula Diet 

B. Constant-Nutrition Diet

C. Open-Formula Diet

D. Fixed-Formula Diet

3. The concentrations of all ingredients (that is the quantitative ingredient formulations) are publicly available in which diet type?

A. Closed-Formula Diet 

B. Constant-Nutrition Diet

C. Open-Formula Diet

D. Fixed-Formula Diet

ANSWERS:
1. A. Closed-Formula Diet 

2. D. Fixed-Formula Diet

3.
B. Open-Formula Diet

ORIGINAL RESEARCH

Biology
Wang et al.  Isoflurane Potency in Mice from the First and Second Parity, pp. 714-717

Primary Species: mouse

Task 1 - Prevent, Diagnose, Control, and Treat Disease: K6 Pharmacology

Task 3 - Provide Research Support, Information, and Services: K1 Biomethodology

Task 9 - Collaborate on the Selection and Development of Animal Models: K1 Animal models, K5 Characterization of animal models

SUMMARY:  Authors were investigating selective breeding of mice to allow creation and maintenance of stocks with differing anesthetic sensitivity. Unfortunately, single litters are not large enough to allow both simultaneous selective breeding and conservation of the stock, and while successive litters from the same breeding stock might provide adequate numbers, no data had been reported documenting the stability of isoflurane anesthetic potency across successive litters. The authors compared the anesthetic potency of isoflurane in first and second parities from 12 male and 12 female outbred ICR mice, and by demonstrating that the 2 parities did not differ significantly with regard to reproductive parameters and isoflurane ED50 of offspring, concluded that offspring in the second litter from the same parents –for this outbred stock- can be used for stock conservation and anesthesia research. 

QUESTIONS:

1. 
For which inhalation anesthetic agent did the authors compare potency between first and second parities of outbred stock mice? 

a.  
Desflurane 

b.  
Halothane

c.  
Isoflurane

d. 
Sevoflurane
2. 
Which outbred stock of mice did the authors use to evaluate inhalation anesthetic potency in offspring from the first and second parity?

a. 
CD-1

b.
ICR

c. 
SHO

d. 
SW

  

ANSWERS:

1. 
c.  Isoflurane

2. 
b. ICR

Taylor et al.  Beyond-Use Dating of Extemporaneously Compounded Ketamine, Acepromazine, and Xylazine: Safety, Stability, and Efficacy over Time, pp. 718-726

Domain 3: Research

Primary Species: mouse and rat

SUMMARY: The combination of ketamine, acepromazine, and xylazine (KAX) is regarded as the agent of choice for injectable rodent anesthesia that requires extemporaneous compounding due to a lack of a commercially produced combination.  The beyond-use date of extemporaneously compounded drugs refers to the time period over which the compound remains free of interactions between its individual component drugs and free of changes to its sterility and physical condition.  This study was designed in 5 distinct sections to assess the beyond-use dating by examining aspects of safety, stability, and efficacy in KAX over time.  Animals used were 4-wk-old, male BALB/c mice and Brown Norway rats.  Animals were allowed to acclimate for 7 days before use in experiments.
KAX solutions:  Over a 270-day aging period, 2 KAX tubes (rat KAX and mouse KAX) were prepared at 30-day intervals, resulting in a total of 20 tubes (1 for both concentrations at 270, 240, 210, 180, 150, 120, 90, 60, 30, and 0 d).  Components were mixed from original commercially manufactured bottles and used to prepare 2 concentrations: a full-strength version (rat KAX) and a 1:10 saline-diluted version for use in mice (mouse KAX).  Full strength solution was made by combining 5.0mL ketamine (100mg/mL), 0.5mL acepromazine (10mg/mL) and 2.75ml xylazine (20mg/mL) into a clear, glass, additive-free 10mL blood collection tube.  Mouse versions were then made by combining 1.0mL of rat KAX with 9.0mL 0.9% sterile saline into a new clear, additive-free, glass blood collection tube.  Tubes were stored within a safe with minimal exposure to light at 20-26°C and 27-57% humidity.

Chemical Stability: The 20 test solutions were analyzed by high-pressure liquid chromatography at a linear gradient of 20-50% acetonitrile over 15 minutes.  A 4th peak at elution time 7.8min was measured from the methyparaben (an antimicrobial preservative in xylazine manufactured by Lloyd Laboratories), and was included in the analysis.  Rat KAX was diluted 1:10 immediately before HPLC analysis, allowing for the same concentration curves to be used for both mouse and rat KAX.  A slight but significant increase in ketamine concentration in mouse KAX with age was revealed.  There were no other significant differences over time in concentrations of the component drugs.

Therapeutic (anesthetic) Stability:  Six solutions (rat and mouse concentrations of 0, 180, and 270 days of age) were evaluated for their efficacy and clinical safety.  Each solution was tested on either 10 mice or 10 rats with control groups of 3 mice and 6 rats given injections of 0.9% sterile saline and used for histopathologic evaluation after necropsy.  Animals were given one intramuscular (IM) injection into the left caudal thigh and a second injection intraperitoneally (IP) 3 days later.  Anesthetic efficacy was evaluated based on the time until loss of righting reflex and a combined response score (0-to-2 for no response to a normal response for awake animal) based on the corneal drop, abdominal flinch, and hindlimb withdrawal response (measured at 5-min intervals.)  There was a difference in time to loss of righting reflex between mouse KAX  at 0d and 180d when injected IM that closely approached statistical significance.  There were no significant differences determined, regardless of the KAX age or the route of administration.

Toxicologic Stability: Pathology was used to evaluate for morphologic changes in target organs 4 days after the 2nd anesthetic event.  Samples were collected from the skull (brain, eyes, nasal cavity and sinuses); liver; spleen; kidneys; and skeletal muscle from the site of IM injection.  Gross lesions were not observed in either the experimental or control groups.  Histopathologic findings indicative of chronic inflammation were found in the skeletal muscle associated with IM injection in both experimental and control groups and are a predictable finding after IM injection of KAX in multiple species.  

Microbiologic Stability:  The sterility of all 20 KAX tubes was assessed using thioglycollate medium incubated for 9 days and then evaluating for the presence of microbial growth.  None of the samples displayed any bacterial or fungal growth after 9 d of incubation.

Physical Stability:  Physical stability of each sample was assessed by measuring  pH; comparing color changes; evaluating for formation of crystals, sedimentation products, or other particulate debris.   No statistically significant association was found between the age of solution and pH in KAX solutions.  No subjective color differences were noted between KAX compounds of different ages.  No crystals, sedimentation products, or other particulate debris was found in any of the 20 samples.

QUESTIONS:

1.
The HPLC used for chemical stability testing stands for:

a. 
High-powered light chromatography

b. 
High-pressure liquid chromatography

c. 
High-powered liquid chromatography

d. 
High-pressure light chromatography

2.
What was the therapeutic stability difference noted?

a. 
Time to loss of righting reflex in mouse KAX  at 0d and 180d when injected IM

b. 
Time to loss of righting reflex in mouse KAX at 180d and 270d when injected IM

c. 
Time to loss of righting reflex in rat KAX at 0d and 180d when injected IM

d. 
No statistical significance was noted

ANSWERS:

1.
a. High-pressure liquid chromatography

2.
d. No statistical significance was noted

Villano et al.  Morphometrics and Pelage Characterization of Longtailed Macaques (Macaca fascicularis) from Pulau Bintan, Indonesia; Singapore; and Southern Vietnam, pp. 727-733

 
Task 3: Provide Research Support, Information, and Services
Primary Species: Macaques (Macaca spp).


SUMMARY: Cynomolgus (or longtailed) macaques (Macaca fascicularis) are used extensively as laboratory animals in biomedical research. Their use in Singapore, an emerging biomedical hub in Southeast Asia, is now increasing widely, with research subjects currently originating from Singapore, Vietnam, and Pulau Bintan, Indonesia. Limited data exist on the genetic and phenotypic polymorphisms and phylogenetic relationships of these groups, and the animals are used as research subjects without regard to potential differences or homogeneity. Here the authors characterized their phenotypes by using established primatology tools to detail morphometrics and pelage erythrism and saturation. Pelage analyses supported the Gloger rule, in which heavily pigmented forms predominate near the equator, with Singaporean and Bintan macaques having darker pelage than Vietnamese macaques. Pelage color is generally similar among adult, subadult, and juvenile male and female M. fascicularis. The infant black natal coat is lost by 2 to 3 mo of age, and the progression to adult pelage is complete by 1 y. Adults have gray to red-brown fur and light underparts, with females having beards and males having cheek whiskers. Morphometric variation patterns suggest a tendency toward insular dwarfism and correlate generally with the Bergmann rule, in which body mass increases with latitude and colder climate. Although the 3 populations all belong to the nominotypical subspecies M. f. fascicularis, phenotypic differences are evident and are valuable tools to analyze their phylogeographic history and phylogenetic relationships.

QUESTIONS:
1. 
True or False. The infant black natal coat is lost by 2 to 3 months of age, and the progression to adult pelage is complete by 1 year.

2. 
True or False. The Gloger rule states that warm-blooded animals living in warmer, humid climates develop more melanin pigment, resulting in a tendency for lighter skin and coat pigmentation near the equator and darker, more heavily pigmented skin and coat farther from it.

3. 
True or False. The Bergmann rule states that warm-blooded animals from warm regions are smaller than those from cold regions.

ANSWERS:
1. 
True

2. 
False

3. 
True

Ypsilantis et al.  Ultrasonographic Diagnosis of Pregnancy in Rats, pp. 734-739

Task 1

Primary Species: Rat
SUMMARY: The purpose of this study was to introduce and describe techniques for ultrasound diagnosis of pregnancy in rats.  Because of the extensive use of rats in fertility and reproductive studies, it is important to be able to accurately diagnose pregnancies as early as possible.  Up to this point, the most common means of pregnancy diagnosis in rats were transdermal palpation of the uterus after 10d, observation of abdominal enlargement (13d), mammary development (14d), nipple enlargement (14d), and increased body weight and food consumption.  In this study, ultrasonography was accomplished by utilizing real-time ultrasound through a 12-MHz linear transducer assisted by pulse-waved color Doppler sonography.  Imaging was done with rats in dorsal recumbence under isoflurane anesthesia.  Diagnosis of pregnancy was based on ultrasonographic detection of the embryonic heart beat on successive examinations.  The authors were 100% successful in diagnosis of pregnancy at day 10 and beyond.  They were 75% successful on day 9.  In a normal, nonpregnant rat, ultrasonographic detection of the uterus was not possible.  At days 9-11 of pregnancy, ultrasound could detect fluid filled embryonic vessels and the ventral and dorsal borders of the uterus.  Differential diagnoses, i.e. other objects present that could potentially be mistaken as pregnancy were other round or ovoid structures such as fecal matter, muscle, or the kidneys.  The placenta was identifiable by day 13.  The author does mention some debate on the safety of high-frequency ultrasound used for pregnancy diagnosis in small animals.  This debate revolves around potential temperature elevations caused by exposure of the pregnant uterus to ultrasound.  This is dependant on several factors such as scanning intensity, frequency, dwell time under the beam axis, width of the beam, tissue properties, length of the scan, and stage of pregnancy.  Hyperthermia has been shown to be teratogenic in many animal species.  Many animal studies exist to support ultrasound not causing issues with pregnancy as long as causative factors of hyperthermia are controlled.
QUESTIONS:

1. What is the gestation length of a rat?

2. In this article, how early can ultrasound detect pregnancy in a rat with 100% accuracy?

3. 
According to the Bioeffects Committee of the American Institute of Ultrasound Medicine (AIUM), what temperature level is considered hazardous for fetal exposure?

ANSWERS:
1. 21-22 days

2. 10 days

3. 41 degrees Celsius.  Diagnostic exposure should not result in a temperature elevation greater that 1degree Celsius.  

Nicholson et al.  The Response of C57BL/6J and BALB/cJ Mice to Increased Housing Density, pp. 740-753
SUMMARY: Increasing the cage housing density of mice is one way of reducing the costs associated with animal based biomedical research.  Currently space guidelines are documented in “the Guide” but these are empirically derived. The objectives of this study were to address two questions:  whether increased housing densities would affect mouse phenotype and which parameters were the most sensitive in terms of measuring mouse wellbeing (which would then be used in later studies) 

The study began with a review of the research previously conducted into space allocation/housing density and mouse well being. A number of studies have been conducted previously but it is hard to draw firm conclusions from them due to the differences in experimental design i.e. changing space allocation per mouse or changing group size, changes in duration of housing and cage type. In addition, few studies have looked at housing density over the prolonged time periods often used in experimental studies. Previous work has however implied that housing densities might be increased above that listed in the guide with no or few strain specific negative effects on well being. 

The studies looked at BALB and c57 mice from weaning to 5 months of age.  Mice were housed in single sex groups for up to 17 weeks from weaning age (3 weeks approx) in group sizes of 4, 6, or 8 mice per pen. Housing was in positively pressurised, individually vented duplex (i.e. 2 adjacent pens) cages. Wellbeing parameters investigated were physiological measurements: including body weight and composition (by x-ray absorptiometry, post-mortem organ measurements, and organ histology); blood parameters including  haematology, biochemistry and hormone analysis (thyroid stimulating hormone, prolactin, follicle stimulating hormone, luteinising hormone and testosterone); faecal corticosterone metabolites; telemetry for measurement of autonomic nervous system responses such as heart rate, body temperature and activity; behavioural observations (particularly aggressive interactions, barbering/whisker chewing and anxiety related behaviour using a modified open field test (the mouse hole board)). Cage air monitoring was also performed. 

Results suggested that despite the small sample sizes used in this study several parameters were different between animals housed at different densities (however these were not consistent between strains or at different densities). The authors suggest that the most useful tests are likely to be bodyweight gain, adrenal gland size/percentage cortex, fecal corticosterone, in cage telemetry and behavioural measures. Some parameters showed no significant differences, the debate is whether this is due to small sample size or lack of a real difference. In summary of the results : mortality was not affected by housing density, weight gain was reduced by increased housing density, organ weight were not affected by density with the exception of adrenal weight (where size/ cortex percentage increased with density), fecal corticosterone metabolite was also positively correlated with adrenal size and increased housing density. For hematologic parameters an inflammatory leukogram indicative of stress was not observed, small changes in erythrocyte, basophil and eosinophil numbers was seen but these were not consistent enough to indicate a physiologic mechanism. White blood cell counts did however decrease over time at all housing densities. Plasma hormone levels were mostly unremarkable.  Behavioural data analysis suggested that evidence of fighting per se is an unreliable effect of housing density even with aggressive strains- barbering however appears more reliable. Anxiety data suggests that mice housed at the highest density were more anxious in a novel environment and less keen to explore than those housed at lower densities and incidence of eliminations also occurred at greater incidence in densely housed animals. Environmental data showed a strong relationship with housing density e.g. CO2 and NH3 increases with increased density (however, these were still within Guide recommendations). 

In conclusion, it seems that mouse housing density can be increased by 50 -100 % above the recommended guidelines (the Guide) with no or few apparent effects on mouse wellbeing. The study also indicated that useful measures of wellbeing for future studies are weight gain, fecal corticosterone metabolite and barbering. 

QUESTIONS:
1. T/F. High housing density has previously been shown to increase the prevalence of barbering. 

2.   T/F. The Guide suggests a standard floor space requirement per mouse.  

3.
T/F.  Measuring corticosterone in faeces is equivalent to using plasma measurements. 

4.   T/F. Telemetry measures responses of the autonomic nervous system. 

5.   T/F The modified hole board was used as a measure of test of motor function. 

6.   T/F. Incidence of defecation/urination increased with increased housing density. 

7.   T/F Increasing housing density causes an increase in CO2 and NH3. 

8.
T/F. Faecal corticosterone was suggested to be a useful indicator of wellbeing in assessment of space allocation in mice. 

9.   T/F. Telemetric data showed significant differences related to housing density. 

10.
T/F. Increasing housing density beyond values given in the Guide will have a negative impact on mouse well being. 

ANSWERS
1.  
T

2. 
F - The Guide has a sliding scale based on bodyweight. 

3.  
F - Corticosterone present in faeces is found as a metabolite.  

4.
T

5. F - The test was used for anxiety. 

6. T

7. T - Although this was still within guideline values. 

8. T

9. F - There were few significant changes. 
10. F - It seems that an increase of density of 50-100% above that suggested will not impact on mouse well being. 

Dyson et al.  Helicobacter spp. in Wild Mice (Peromyscus leucopus) Found in Laboratory Animal Facilities, pp. 754-756

Domain 1: Task 1 Prevent spontaneous or unintended disease or condition; Task 2 Control spontaneous or unintended disease or condition 

Tertiary Species: Other Rodents - White-footed mice (Peromyscus leucopus)

One line:  10 wild white-footed mice (Peromyscus leucopus) captured around animal facilities do not seem to be significant sources of common laboratory mouse viral pathogens but are potential sources of Helicobacter infections.

SUMMARY: 10 wild white-footed mice were captured around the authors? Animal facilities with live traps and assessed for evidence of common rodent pathogens.  They were euthanized, blood was collected, pelts were examined and necropsy performed on 8 of the 10 animals.  Serum samples were submitted to Charles River Diagnostic Laboratories Research Animal Diagnostic Services.

All 10 animals were free of antibodies to mouse parvovirus, mouse minute virus, Sendai virus, pneumonia virus of mice, mouse hepatitis virus, Theiler murine encephalomyelitis virus, reovirus, rotavirus, lymphocytic choriomeningitis virus, mouse adenovirus, ectromelia virus, K virus, cilia-associated respiratory bacillus and Mycoplasma pulmonis.  Pelt and cecal examinations were negative for ectoparasites ad pinworms.

Of the 8 mice tested, 6 were fecal PCR positive for H. rodentium, 1 for both H. rodentium and H. hepaticus and 1 negative for both Helicobacter species.  Histologic examination revealed helicobacter-like species in the cecal and colonic glands, and occasionally in the gastric lumen and pits.

QUESTIONS:

1.
True/False. The white-footed mouse is also known as the wood mouse.

2.
Name one stain (used in article) that can be used for Helicobacter   spp.

3.
In rodents, where can you find Helicobacter organisms normally?

4.
Complete the sentence.

a.
H. hepaticus and H. bilis are associated with _____________,  _______________, ____________ in susceptible mice.

b.
 H. hepaticus alone has been associated with ________________________.

ANSWERS:

1.
True

2.
Steiner Silver Stain

3.
Cecum, Colon, Liver

4.
A. 
Typhlitis, colitis, hepatitis


B. 
Hepatocellular carcinoma

Birke et al.  Comparison of Selamectin and Imidacloprid plus Permethrin in Eliminating Leporacarus gibbus Infestation in Laboratory Rabbits (Oryctolagus cuniculus), pp. 757-762

SUMMARY: This study compared the effectiveness of selamectin (Revolution) with that of imidocloprid plus permethrin (Advantix) in the treatment of the rabbit fur mite, Leporacarus gibbus.  This fur mite is usually found at the distal 1/3 of the hair shaft of the dorsal lumbar area and ventral tail.  The authors modified the fur pluck technique for mite detection, instead, clipping a small clump of fur 1 mm from the skin.  Tape test and skin scrape were negative for mites, but the modified pluck was positive.  Rabbits were treated once topically in the dorsal cervical area with either 0.25 ml (11 to 16.6 mg/kg) Revolution or 0.4 ml Advantix (14.8 to 22.2 mg/kg imidocloprid plus 74.1 to 111.1 mg/kg permethrin).  Hair was collected by the modified fur pluck from the dorsal neck, right and left lumbar areas, ventral abdomen and ventral tail at various time points post-treatment.  Mite counts were performed via microscopy.  Percent effectiveness of the treatments was calculated as (number of dead mites/total number of mites) x 100%.  Selamectin-treated rabbits had no live mites after day 1 of treatment; eggs were found until day 7.  Imidocloprid plus permethrin-treated rabbits had live mites until day 10 post-treatment, and eggs were found up to day 8.  Percent effectiveness was 100% for both treatment groups, but the selamectin group reached 100% by day 3, whereas the imidacloprid group took 13 days.  The most prevalently mite populated area on the rabbits was found to be the right and left lumbar areas.  

QUESTIONS:
1. Male and female Leporacarus gibbus mites display sexual dimorphism.  Name two differences in physical characteristics between male and female L. gibbus.  

2. What is the former name of Leporacarus gibbus?

3. How can you tell a live mite from a dead mite microscopically?

4. Review the terms positive predictive value, negative predictive value, sensitivity and specificity.

ANSWERS:
1. Males are smaller than females, males have 2 adanal processes, and adanal suckers.

2. Listrophorus gibbus
3. Exoskeleton chitin color is lighter in dead mites, live mites should show movement

4. PPV: proportion of patients with positive test results who are correctly diagnosed (true positive/(true positive + false positive))

NPV: proportion of patients with negative test results who are correctly diagnosed (true negative/(true negative + false negative))
Sensitivity: proportion of actual positives which are correctly identified (# true positives/(# true positives + # of false negatives))

Specificity: proportion of negatives which are correctly identified (# true negatives/# true negatives + # false positives))

Facility Management
Rosenbaum et al.  Effects of Cage-Change Frequency and Bedding Volume on Mice and Their Microenvironment, pp. 763-773

Domain 4: Animal Care  

Primary Species: Mouse (Mus musculus)

 

SUMMARY: This study examined many indicators of animal stress and cage condition to evaluate an optimal schedule for mouse cage change frequency.  The study used female ICR mice, at 5 to a cage.  They were housed in individually ventilated cages (IVC).  The duration of the study was 17 days.  Parameters measured included clinical evaluation of each animal, appearance of the cage, fecal corticosterone levels, bedding weight, mouse mass, cage ammonia and humidity levels, abnormal behaviors, and bronchoalveolar lavage fluid analysis.  Three groups were studied, each with a different amount of aspen chip bedding.  This study aimed to provide current data with current cage equipment and technology for the development of husbandry practices.  Ammonia levels were significantly higher in cages with low bedding volume compared to high bedding volume.  The appearance of the cages at day 17 was considered “dirty” by human observers.  No significant differences in all other parameters were noted either across time, or comparing bedding volume.  The authors conclude that cage changes can be performed every 14 to 17 days in IVC with no adverse effects on the animals. 

 

QUESTIONS:
1.  
Drawbacks to frequent mouse cage changes are:

a. 
Disruption of the scent-driven, pheromone-driven environment of mice

b. 
Greater volume of waste generated by facility

c. 
Increase in husbandry staff workload

d. 
Disruption of maternal behavior with newborn pups and increased pup mortality

e. 
All of the above

2. 
T or F. Cage change frequency of 14-17 d in IVC poses no detrimental effects.

3. 
BAL fluid analysis consists of:

a. 
Cytology and cell count

b. 
Viscosity of fluid

c. 
Color

d. 
Ammonia

 

ANSWERS:
1. 
a

2. 
True

3. 
a

Ward et al.  Humidity and Cage and Bedding Temperatures in Unoccupied Static Mouse Caging after Steam Sterilization, pp. 774-779

Domain 4:  Animal Care, K1. Species-Specific Husbandry

Primary Species: Mouse
 

SUMMARY:  The purpose of this study was to evaluate the microenvironment of unoccupied static mouse cages after steam sterilization to determine when internal temperatures had cooled to levels appropriate for rodent housing.  Rodent caging and equipment are often sterilized by steam autoclaves during the cleaning process. Polycarbonate static cages containing food and corncob bedding were stacked (10 rows × 7 columns) in duplicate (front and back; n = 140 cages) on a storage truck and autoclaved to 249 °F (121 °C). Cages (n = 6) were assessed to represent top, middle, and bottom rows and edges of columns and hygrothermometers were placed in cages to measure internal cage temperature (IT), bedding temperature (BT), and cage humidity (CH) every 10 min for 150 min. Over time, significant positional effects occurred. CH in the top row cages decreased more quickly compared with other cages while IT and BT for cages in the bottom row cooled more quickly. Comparison of the overall measures at 150 min with those of cages cooled overnight (IT, 72.4 °F; BT, 71.0 °F; and CH, 49%) and cages housing mice (IT, 72.2 °F; BT, 70.7 °F; and CH, 82%) indicated that a post-sterilization cooling period of greater than 2.5 h was necessary to achieve permissible rodent housing conditions at our institution, particularly with corncob bedding autoclaved within the cage. 
 

QUESTIONS:

1. Which location of cages retained the highest internal cage temperature   and bedding temperature?

2.  What temperature and humidity ranges does The Guide recommend for mice, rats, hamsters, gerbils, and guinea pigs?

3. What was the recommended post-sterilization cooling period that was determined as a result of this study?

 

ANSWERS:
1. The cages in the center of the center of the rows  

2. Temperature range:  18-26 C or 64-79 F  Humidity:  30-70%

4. A cooling period of > 2.5 hours was recommended to achieve appropriate rodent housing conditions

 
Experimental Technique
Kircher et al.  Minimizing Trauma to the Upper Airway: A Ferret Model of Neonatal Intubation, pp. 780-784

Secondary Species: Ferret:  Mustela putorius furo
Domain 6: Education/Training
SUMMARY: The airway of adult ferrets is very similar to that of neonatal humans, making the ferret a very effective training model for human neonatal and pediatric intubation.   Other animals such as kittens have also been used but as they mature their airways become too large to be an effective model to teach intubation techniques used in pediatric or neonatal medicine.   This study looked at using adult ferrets as an intubation training model and specifically examined whether 10 intubation attempts could be done on a ferret without resulting in airway trauma.   

The emergency medicine residents who took part in this training course had limited experience in intubation on live models.   Before intubation of the ferrets was done, the residents practiced the technique on mannequins and also received didactic instruction on the techniques and potential complications of pediatric and neonatal intubations.   The attending veterinarian also provided the residents with information regarding the upper airway anatomy of the ferret and special considerations for the use of ferret as a laboratory animal.   Finally the correct intubation procedure on a ferret was demonstrated just prior to them attempting the procedure.   

A total of 8 adult male ferrets, obtained from Marshall Farms, were used in this study.   The ferrets were divided into groups of 2 or 3, and only one group was used per training session.  The training sessions were held only once a month, and each ferret was used only one time in a 3 month period.    Prior to the training session, each animal was given a physical exam and each animal’s laryngeal area was examined after an intubation attempt.   Presence of edema (score 1), excoriation (score 2), or blood (score 3) seen in the laryngeal area was noted.   A score of 0 denoted no visible sign of trauma.    Any sign of trauma to the upper airway tissue resulted in immediate removal of that animal from the training laboratory and on average the ferret received 8.1 intubations per training session.  

 Each ferret received acepromazine and glycopyrrolate as premedication, and was anesthetized with tiletamine-zolazepam and xylazine SQ.    Heart rate and respiration was monitored via stethoscope.   Intubation was done using a 2.5mm endotracheal tube and a straight blade laryngoscope, mimicking standard protocol in human neonatal intubation.   Attempts at intubation were closely supervised, and additional instruction provided by the veterinary staff if the resident encountered significant difficulty.   A successful attempt was confirmed by an end-tidal CO2 detector.  It was found that, on average, a person required 2 to 3 attempts before achieving a successful intubation and the training typically lasted 10 to 15 minutes.    At the conclusion of the training, yohimbine was given as a reversal agent, and dexamethasone was administered to help reduce possible inflammation and edema.   All the animals recovered without incident.

During this 12 month training period, a total of 170 intubations were done on the 8 ferrets.  Out of these intubations, only 2 animals had erythema (score of 1) in the laryngeal area and one had visible excoriation (score of 2) to the area.  No frank bleeding was observed in any of the animals.  None of the animals developed complications due to the procedures.  This study concluded that up to 10 intubation attempts, when closely monitored and supervised, can be safely done on the adult ferret.

QUESTIONS:

1. 
Glycopyrrolate was given to reduce salivation and also to counteract the:

a. 
Reflexive gag response

b. 
Reflexive tachycardia

c. 
Reflexive bradycardia

d. 
Anesthesia induced apnea

2. This paper concluded that ______ intubation attempts could be safely done on an adult ferret in a closely supervised intubation training session.

a. 
5

b.
10

c.
15
3. The vallecula is the name for the depression on each side of the median glossoepiglottic fold.   True or False

ANSWERS:

1. 
c

2. 
b

3. 
True
Wilson et al. Evaluation of Rapid Cooling and Tricaine Methanesulfonate (MS222) as Methods of Euthanasia in Zebrafish (Danio rerio), pp. 785-789 
Secondary Species: Danio rerio
Domain 5 TT5d

SUMMARY: Currently the AVMA recommends MS222, decapitation or injectable pentobarbital for euthanasia of fish.  The use of rapid cooling is unacceptable as a method euthanasia for fish, but there is not scientific explanation to  support this recommendation.    Some speculate that rapid cooling may lead to the formation of ice crystals, which can be painful.  This paper seeks to compare MS222 with rapid cooling for euthanasia of zebrafish (Danio rerio).

Materials and Methods: Fish, N=20, were exposed to a water bath containing either equal parts ice and water, or unbuffered MS222 at a concentration  of 250 mg/L.  A third group was exposed t o buffered MS222.  All groups were observed under a  dissecting microscope for time of death (cessation of opercular movement) and signs of distress (rapid opercular movement, piping, twitching, and erratic swimming).  All tissues were sent for histologic analysis and 4 zebrafish tissues euthanized by rapid cooling were placed in a (-4⁰F) freezer for 24 hours then underwent histologic analysis.  Two minutes after euthanasia, fish were placed into a recovery tank to ensure that recovery didn’t occur.

Results: The unbuffered MSSS group had significantly different (longer) times for euthanasia than the rapid cooling group.  Signs of distress occurred in 39% of rapid cooling group and 100% of the unbuffered MS222 group.  17.4% of the MS222 group regained consciousness in the recovery tank whereas none of the rapid cooling group did.  Buffered MS222 group displayed similar signs of distress as the buffered MS222 group although more of the fish displayed erratic swimming and twitching and none exhibited rapid opercular movements.  There were no ice crystals seen in the tissues of the rapid cooling group on histopathology.  Muscle tissues deliberately exposed to (-4⁰F) did form ice crystals.  

Discussion: In this study, rapid cooling resulted in  more rapid, less distressful and more effective euthanasia than MS222

Questions:

1. What is the full name of MS222?  
2. What are the AVMA recommended methods for fish euthanasia?

3. What is piping?  

4. At what temperature and pH are zebrafish commonly kept?

ANSWERS:

1. 
Tricaine Methanesulfonate
2. 
MS222, decapitation, or injectables (i.e. pentobarbital).

3. 
Gulping of air at water’s surface (usually indicative of hypoxia)

4. 
75 and 86◦F, Ph between 7 and 8

CASE REPORTS
Munday et al.  Cystitis, Pyelonephritis, and Urolithiasis in Rats Accidentally Fed a Diet Deficient in Vitamin A, pp. 790-794

Domain 1: Management of Spontaneous or Unintentional Disease; Task 2: Control Spontaneous or Unintended Disease

Primary Species:   Rat

SUMMARY: Rats on a bone density study received a vitamin pre-mix and were divided into two groups namely one that received a high albumin diet and the other that received a milk diet. Those who were fed a high albumin diet exhibited  weight loss, as compared to their counterparts fed a milk diet. 

At 19 weeks,  one animal in became anorectic, depressed, and eventually died. The necropsy revealed purulent material (E. coli –cultured) in the renal pelvises along with a cystitis and squamous metaplasia of the bladder. All study rats were overiohysterectomized at 20 weeks. Within 1 week, four on the high albumin diet died.   The necropsy revealed a peritonitis which was deemed a result of the surgery however 4 other rats died within 3 weeks of the surgery with the same necropsy findings as the first rat that died at 19 weeks. 

Vitamin A deficiency was suspected due to the squamous metaplasia of the bladder. High performance liquid chromatography was used to analyze  the Vitamin pre-mix, the albumin diet, the liver, and the blood plasma. The results indicated a deficiency in Vitamin A levels especially in the Pre-mix.  It was discovered that the Pre-mix was created 1 month earlier under conditions in which the contents were not shielded from the light and Vitamin A degrades when exposed to light. Although a new pre-mix was added to the diet, more rats died displaying similar pathology lesions. One rat had prominent urinary and renal calculi.  Urinary tract disease is the prominent finding in Vitamin A deficiency. It is rarely reported in rats. The more recognized symptoms are inanition, corneal keratinization and ulceration, and respiratory tract infections.

QUESTIONS: 

1. What is not a clinical sign of Vitamin A deficiency? 
A.
Mucous membrane hemorrhage  
B.
Cachexia  
C.
Corneal ulcers 
D,
Urinary tract infections.

2. What is  a possible  finding at necropsy for Vat A deficiency? 
A.
Urinary tract calculi  
B.
Squamous metaplasia of the urinary bladder epithelium 
C.
Both 
D.
None

3. What technique was employed to confirm a Vitamin A deficiency? 
A.
PCR  
B.
ELISA  
C.
High performance Liquid Chromatography  
D.
Luciferase system

4.
Which was not tested through High Performance Liquid Chromatography to secure the diagnosis?  
A.
The kidney  
B.
The diet   
C.
Liver 
D.
Blood plasma

ANSWER:
1.
A  
2. 
C  
3.
C  
4.
A

Cannon et al.  Metastatic Uterine Adenocarcinoma in an 8-year-old Gilt, pp. 795-800

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task K5, anatomic pathology

SUMMARY: The authors present a case study of an 8-year-old, mixed breed research gilt housed in an indoor lab animal facility. The animal had a history of unsuccessful breeding attempts although it exhibited signs of behavioral estrus. The gilt presented with perineal discharge and inappetance after completing a dietary study for atherosclerosis. Physical exam revealed slight weight loss and slightly reddened vulvar mucosa with clear discharge. The animal was eventually euthanized when it failed to respond to treatment. Uterine adenocarcinoma with metastastasis to lung, abdominal cavity, abdominal lymph nodes, and lungs was detected on necropsy and histopathology. Immunohistochemical analysis failed to detect estrogen receptor alpha (ERa) and very low progesterone receptors (PR) expression in neoplastic tissues. In humans, ERa-positive tumors are reported to have a better prognosis for treatment. Expression of PR in women is decreased in post-menopausal endometrium and even further decreased in poorly differentiated endometrial cancers. 

There are relatively few reports of uterine adenocarcinoma in pigs, possibly because most pigs are slaughtered before they reach an age at which neoplasia is more common. Cats and rabbits have been studied more extensively for uterine carcinomas and expression of ERa and PR. Because they are induced ovulators, these species exhibit anovulatory cycling and prolonged estrogenic stimulation which are believed to contribute to uterine adenocarcinoma. This case study was the first report in which ERa and PR had been evaluated in swine adenocarcinoma. 
QUESTIONS:
1. 
T/F There are many reports of uterine adenocarcinoma in pigs

2. 
T/F The presence of ERa and PR expression in pigs with adenocarcinoma has not been extensively studied

3. 
In humans, the presence of ERa in uterine tumors correlates with a better prognosis for treatment

ANSWERS:
1. 
F

2. 
T

3. 
T

