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OVERVIEW

Clifford et al. Assessment of Proficiency and Competency in Laboratory Animal Biomethodologies, pp. 711-716

SUMMARY: Assessment of Biomethodologies is difficult because 1. The population of trainees is diverse, 2. The number and diversity of techniques is vast, and 3. The student’s ability to acquire skills usually falls into 1 of 3 learning domains (concept learning, cognitive skills, and psychomotor skills)   

Methods Of Training And Assessment 
1. Oral assessment: Beneficial for evaluating factual knowledge, especially for nonnative language speakers and those with poor test taking skills; difficult to make standardized and objective 

2. Written: questionnaires can be used before the training session to assess prior experience, written exams/ assessments can evaluate factual knowledge; however written exams do not directly measure performance 

3. Training checklists can be used by wither trainee or trainer 

4. Self-assessment: evaluation and judgment of one own abilities and actions; however it does not ensure competency or proficiency  

5. AALAS certification: confirms knowledge, but does not offer performance evaluation 

Methods For The Development Of Standardized And Objective Competency And Proficiency 
1. Decide on the goal of competency and proficiency assessment  

2. The score sheet allows for consistent and objective assessment and documentation of progress  

3. Determine all of the biomethods used (and therefore to be taught) at the institution 

4. Determine when, how, how often, by whom, and how assessment will be documented 

Once demonstration of proficiency has been assessed, the trainee can be allowed to work independently 

QUESTIONS
1. Training for personnel working with animals is required by various national and international guidelines including which of the following

a. Animal Welfare Act 

b. Institute for Laboratory Animal Research 

c. Public Health Service Policy 

d. All of the above 

2. Define:  Biomethodologic training

ANSWERS
1. All of the Above

2. Basic Biomethodologic training refers to teaching the methods for procedures such as animal handling, restraint, sample collection, anesthesia, and surgery.

ORIGINAL RESEARCH

Management

Sakuma et al. Standard Operating Procedures for Maintaining Cleanliness in a Novel Compact Facility for Breeding SPF Mice, pp. 717-724

Domain 3: Research.
SUMMARY: Animal experiments using mice and rats are essential for research and facilities are needed to maintain these animals. Many scientists prefer facilities than are nearby and custom designed to their specific purposes over distant facilities for general use. Conventional breeding facilities typically are equipped with large autoclaves, air shower, pass box, and a large pass room. However, these elements are too costly for a small-scale facility. In this study, SOPs are formulated with the aim of save in cost, energy, and labor, in a compact facility for academic use.

The walls and ceilings of the facility were constructed of noninflammable and antibacterial materials. The SPF room contains 6 cage racks, a sink, a dustproof bedding disposer, and an open table. Next to SPF room there are a sterilization room, a wash room and a waste storage room. During this study the SPF room was partitioned into 2 areas, a cage rack area and an onsite animal procedure area. Ventilation in SPF is achieved by using 2 lines, and in inside there is slightly positive pressure. The temperature was regulated in the range of 21 to 26ºC, but humidity could not be controlled. Disposable cages sterilized by γ-irradiation were used containing 100g of hardwood bedding. Mice had ad libitum access to water and a commercial diet. Cages were changed every two weeks according to the SOPs they described. Dirty cages were sprayed with 70% ethanol. Other materials that needed to be transferred into the SPF room were sanitized by the same method. The facility was staffed with 1 to 3 caretakers, but this number occasionally swelled to 4 to 6. Before entering the SPF clean room, personnel have to change their street clothes to those kept in the sterilization room. Every floor in the facility was mopped with an antiseptic iodine solution every day. Other controlled points are the identification of personnel at the entrance of the facility and the daily visual checks of mice. The cleanliness level required for a facility of these characteristics is equivalent to class 7 ISO 14644-1. These criteria set a maximal permissible concentration of airborne particles, but regarding airborne microbial limits, they adopted those prescribed in EU GMP Annex 1. 
To assess the efficacy of all the procedures performed in the facility, the concentration of airborne particles in the SPF room and the number of airborne microorganisms was evaluated. Also they performed an inspection of pathogenic organisms in some mice by means of necropsy examination. 

The results of the cleanliness of the SPF room satisfied the class 7 criteria of ISO 14644-1. The concentrations of airborne microorganisms satisfied the criterion in all the rooms except for cage rack room. Throughout the 15-mo study period, no mouse exhibited overt clinical signs of disease and at necropsy no infection with any of the pathogens assessed was detected.

QUESTIONS
1.
To inspect pathogenic organisms in mice, what samples have to be collected?

a.
The hair coat for assay of Trichophyton.

b.
The trachea and conjunctiva.

c.
Cecal contents.

d.
Duodenum, cecum, rectum, and anus.

e.
All the above.

2.
Which is the permissible airborne particles greater than or equal to 5.0μm, according to class 7 ISO 14644-1?

a.
17.6 x 105 particles/m3
b.
2.93 x 103 particles/m3
3.
Which is the maximum concentration of airborne microorganims according to the EU GMP?

a.
1 cfu/m3
b.
10 cfu/m3
c.
100 cfu/m3
4.
What is the meaning of SOPs?

ANSWERS
1.
e

2.
b

3.
b

4.
Standard operating procedure. In clinical research, the International Conference on Harmonisation (ICH) defines SOPs as "detailed, written instructions to achieve uniformity of the performance of a specific function". 
Spotts et al. Survey of Laboratory Animal Technicians in the United States for Coxiella burnetii Antibodies and Exploration of Risk Factors for Exposure, pp. 725-731

SUMMARY: Q fever, a zoonotic disease caused by Coxiella burnetii, is a known occupational hazard for persons caring for livestock. Research facilities that use cattle or goats should evaluate their waste-management practices and educational programs. The mortality rate of chronic Q fever is estimated to range from 2% to 65%. Q fever during pregnancy has been associated with spontaneous abortion, placentitis, and thrombocytopenia. C. burnetii belongs to subdivision Proteobacteria and is classified as category B biothreat agent. Routes of transmission inhalation and contact through mucus membranes or non intact skin. The recommendations on usage of sheep include housing in buildings separate from unassociated research activities and the use of male and nonpregnant sheep in research. Biosafety Level 2 practices recommended for nonpropagative laboratory procedures only, whereas BSL 3 practices recommended for manipulation of infected tissues. Goats had the highest prevalence (41.6%) of C. burnetii, followed by sheep. C. burnetii is shed in the placental tissue and birthing fluids during the birthing processes of many mammals. C. burnetii organisms were found in the air on the day of birth as well as 14 d after birthing sheep. C. burnetii is very stable in the environment and may remain viable for months after being shed by animals.

QUESTIONS

1.
Causative organism of Q fever?

2. 
Biosafety level practices recommended for nonpropagative laboratory procedures of goat and sheep?

a. BSL 1

b. BSL 2

c. BSL 3

d. BSL 4

3.
Biosafety level practices recommended for manipulation of C. burnetii infected tissues? 

ANSWERS

1.
Coxiella burnetii

2.
b
3.
BSL 3

Reproduction
Varisli et al. Short-Term Storage of Rat Sperm in the Presence of Various Extenders, pp. 732-737
Primary Species: Rat (Rattus norvegicus)

SUMMARY: Rat sperm have a longer tail, hook shaped head and are very sensitive to suboptimal conditions in centrifugation, pipetting and chilling. Sperm was collected from male Sprague-Dawley rats and stored in five different extenders, namely; TL-HEPES, Tris–citrate, mKRB, LEY, and PBS. Sperm samples mixed with each extender were incubated for 6, 12, 24, 32, 48, and 72 hours in water baths at various temperatures (4°C, 22°C and 37°C). Sperm motility, plasma membrane integrity and acrosomal integrity were then assessed following incubation. 

No differences were noted in motility, membrane and acrosomal integrity across the different extenders prior to incubation. Motility was abolished after 24 hours of chilling at 4°C. Chilling did not destroy acrosomal integrity. After 72 h of storage, motility and membrane integrity were significantly higher at 22°C compared with 4°C and 37°C. Sperm preserved in Tris showed the greatest decline in motility whereas sperm in TL-HEPES and PBS retained the highest motility and membrane integrity. Sperm motility and membrane integrity declined gradually from 0 to 72 h during storage at room temperature (22°C). Acrosomal integrity was not significantly affected by extender type, except at room temperature for 48 and 72 h. Storage at both 4 and 37°C caused loss of motility and membrane integrity, even with shorter storage periods. After 6 h at 37°C motility and membrane integrity parameters were decreased significantly. After 24h at 37°C, motility and membrane integrity were negligible for all extenders except TL-HEPES. Sperm motility in TL-HEPES was 15.0% after 24 h but was abolished at 32h. 

Storage of sperm is influenced by the temperature of storage and the suspension used for storage. The extenders tested in this study were not particularly effective in protecting rat sperm from cold shock. Unlike in most species where optimal liquid sperm storage temperature is 4-5°C, in rats room temperature is a plausible alternative in diluted media.

In summary, storage of rat sperm in the cold or at body temperature decreased its motility and membrane integrity even during short incubation periods. Sperm extended in LEY or TL-HEPES was somewhat protected against chilling injury but did not retain motility at 24 h. Although lactate and Tris have been used widely to cryopreserve sperm from other species including mice, they were suboptimal against chilling injury for rat sperm. In the current study, the TL-HEPES and PBS diluents enabled us to preserve rat sperm in vitro for 3 d at room temperature.

QUESTIONS
1. What unique features are present in rat sperm? 

a. 
Long tail and hook-shaped head

b. 
Rounded small head and short tail

c. 
None of the above
2.
What is thought to be the optimal temperature for storage of rat sperm?

a. 
37°C

b. 
22°C (room temperature)

c. 
4 °C (chilled)
3.
Which extenders were most effective in protecting rat sperm from cold shock?

a.  
TL-HEPES and PBS 

b. 
Tris–citrate, mKRB and LEY

c. 
None of the above
ANSWERS
1. a
2. b
3. c
Husbandry

David et al. Individually Ventilated Cages Impose Cold Stress on Laboratory Mice: A Source of Systemic Experimental Variability, pp. 738-744
 
Domain 4: Animal Care

Primary Species: Mouse (Mus musculus)
 

One-Line Synopsis: The study done confirms that Individually Ventilated Cages (IVCs) impose chronic cold stress on mice which can alter experimental results; and shelters intracage were able to rescue IVC-induced nonshivering thermogenesis, adrenal enlargement and histologic changes in brown adipose tissue and tumour size.

 

SUMMARY: 24 Prdkcscid and 24 Nu-Foxn1Nu mice were all singly housed into 3 different environments – an IVC, an IVC with a red shelter and a static cage.  The authors assessed cold stress by measuring nonshivering thermogenesis and brown adipose vacuolation.  To test housing effects, subcutaneous epidermoid carcinoma cells were implanted and tumour growth, metabolism and adrenal weights in the mice measured and recorded.  Mice in the IVC housing without shelters showed signs of cold stress, more nonshivering thermogenesis, smaller tumors, lower tumor metabolism and larger adrenal weights compared to mice in static cages.  Adrenal enlargement, cold-mediated histologic changes in brown adipose tissue, tumor size and nonshivering thermogenesis were all rescued by the use of shelters, according to the authors.  The authors concluded that IVCs impose chronic cold stress, alter experimental results, and are a source of confounders throughout rodent-dependent research.

 

QUESTIONS
1. What is the primary compensatory physiologic reaction to cold in rodents? Which organ or tissue is it mediated through?

2. True/ False. Rodents exhibit a hypothermic response to handling.

3. What is the thermoneutral zone of the mouse?

4. Define the terms: thermotaxis and thigmotaxic

 

ANSWERS
1. Nonshivering Thermogenesis; Brown Adipose Tissue

2. False; hyperthermic

3. 29.6 – 30.5°C.

4. Thermotaxis – Movement of a living organism in response to changes in temperature; seeking heat                                                                                
Thigmotaxic - a taxis in which contact especially with a solid body is the directive factor; seeking enclosed space 

 

Dauchy et al. Effect of Spectral Transmittance through Red-Tinted Rodent Cages on Circadian Metabolism and Physiology in Nude Rats, pp. 745-755

SUMMARY: The light cycle runs the circadian rhythms of behavior and physiological parameters. Alterations in intensity, duration, and spectral transmittance (color) can upset these parameters. The authors point out that light contamination in the dark phase of the cycle (0.2 lx) affected metabolism and concentrations of glucose, plasma melatonin, corticosterone, lactic acid, total fatty acids, as well as pO2 and pCO2.  Spectral transmittance (color) passing through various colored caging (blue and amber) also disrupts physiological parameters over animals held in clear caging. The use of safety lamps and door windows has typically had a transmittance in the red spectrum although the authors point out there is evidence that rodents do respond to light in this range (620-750nm). The master circadian rhythm center is located in the suprachiasmatic nuclei of the hypothalamus, stimulated from the eye by the retinohypothalamic tract.

            

The hypothesis of the current study is to examine if spectral transmittance of polychromatic light passing through red-tinted rodent cages perturbs circadian melatonin production and physiological parameters in pigmented female nude rats. This was achieved by maintaining the animals on a 12:12hr while housing the animals in either clear or red tinted cages for one week of acclimation followed by a 4 week experimental period. The authors performed multiple intra-cardiac blood collections on each animal as the mode of arterial blood collection. 

            

Plasma melatonin levels during the dark phase of the cycle were lower in the red-tinted cages than in the clear but there was no effect on plasma total fatty acid. Phase relationships of circadian rhythms in glucose, lactic acid, pO2 and pCO2 were identical between groups yet the levels were consistently lower in the rats maintained in red-tinted cages. This indicates that basal metabolic rates of animals in the red-tinted cages were lower than the clear cages. Circadian rhythms of plasma corticosterone, insulin and leptin were exceptionally altered in the animals kept in red-tinted cages with dramatic diminishment in expected circadian spikes seen in animals full spectrum exposed animals. 

            

The authors conclude that this study shows that rats maintained in red-tinted cages develop chronobiologic disruptions in metabolic and physiologic parameters that should be considered in future development of animal care protocols and subsequent editions of the Guide. 

 

QUESTIONS

1. 
The red-appearing spectrum of visible light is:

a. 
<600nm

b. 
380-450nm

c. 
450-600nm

d. 
>620nm

e. 
>580 nm

2.
The neural tract that communicates from the eye to the superchiasmatic nuclei of the hypothalamus is called the _________________________________________________.

3. 
Circadian rhythms of glucose and lactic acid metabolism occur independently of melatonin production. T/F

 

ANSWERS

1.  
d

2.  
Retinohypothalamic tract

3.  
F

Zeigler et al. Using Snacks High in Fat and Protein to Improve Glucoregulatory Function in Adolescent Male Marmosets (Callithrix jacchus), pp. 756-762

Domain 4: Animal Care K13-watering and feeding

Secondary Species: Marmoset/Tamarins (Callitrichidae)
SUMMARY: The study’s aim was to show benefit of high-fat high-protein snacks in adolescent male marmosets. Twelve male marmosets were randomly assigned to the group of snack-fed or control.  Animals were weighted weekly and were fed their usual diet with the control group having the addition of a grape snack which the snack group was offered cashews and waxworms. Monthly oral glucose tolerance testing was performed to assess glucoregulatory function. Other readouts included cortisol: cortisone ratio, adiponectin, heart rate, blood pressure, serum lipid chemistry and body mass index (BMI).

All animals increased in weight over the 4-month study with no difference between groups. BMI was similar in both groups but chest circumference was significantly increased in the control compared with snack-fed. While all animals were normal at baseline testing of glucoregulatory function, the control animals had higher insulin levels at the final month, and glucose did not return to baseline. Insulin sensitivity and resistance did not differ between groups. Serum lipids did not change throughout the study but there was a trend toward lower LDLs in the control group. Urine cortisol:cortisone ratio was higher in controls as was the ratio of high molecular weight adiponectin: total adiponectin.

Conclusions: Feeding marmosets snacks of cashews and waxworms had no detrimental effects. Snack-fed animals had improved glucoregulatory function. Significance of the adiponectin ratio remains unclear in marmosets but has been correlated with obesity and insulin resistance in adult humans, such that humans with higher levels of adiponectin have smaller waist circumference.  The control marmosets also had higher cortisol:cortisone ratio suggesting more cortisone is converted to cortisol which can reduce insulin sensitivity and action. 

QUESTIONS
1. 
Why are marmosets useful for modeling human metabolic disease over rodents? 

2. 
Cashews contain a healthy ratio of fats. What is this ratio? Which type of fat can worsen insulin resistance?

3.
Does feeding high-fat high-protein snacks to marmosets have negative effects?

ANSWERS

1. 
Fat cell function is similar to humans, pancreas has same Glut 5 and 9 transporters, lipogenesis occurs in adipose tissue (unlike liver in rodents), shorter lifespan of 16yrs, frequently have twins, omnivorous diet similar to humans. 

2. 
1:2:1 ratio of saturated:monounsaturated:polyunsaturated; saturated fat

3. 
No, in fact such items appear to be beneficial to the health of the animals, provide enrichment and do not contribute to weight gain.

Health Surveillance
Henderson et al. Efficacy of Direct Detection of Pathogens in Naturally Infected Mice by Using a High-Density PCR Array, pp. 763-772
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 3:  Diagnose disease or condition as appropriate

Primary Species - Mouse (Mus musculus)

SUMMARY: Continuing advances in molecular technology based diagnostics can improve detection of potential rodent pathogens.  This report describes the use of high-density PCR assay for rodent infectious agents (PRIA) to test for the presence of common murine pathogens, and compared the results to conventional serum based assays in direct contact and dirty bedding sentinels.  Improvements come by allowing direct testing of experimental animals.  Sample collection via swabs of skin and oral regions, and use of fecal samples provides a minimally invasive collection method and reduce concerns often associated sampling of blood or tissue from experimental animals.  Results found that direct sampling and PRIA of experimental animals provided the most sensitive result and identified the highest percentage of known positive animals.  PRIA in both direct contact and dirty bedding sentinels was generally similar in sensitivity to conventional serum based sentinel testing.

QUESTIONS
1. Provide one example where a positive result on PCR analysis may not be indicative of an active infection.

2. Provide one example where an animal may test positive for a pathogen via conventional serology, but test negative via PCR assays.

ANSWERS
1. As PCR will amplify any DNA matching the primers it can return positive results even if infectious organisms are dead/non-infectious.

2. Serum titers indicate previous exposure to a pathogen but not necessarily active infection.  If a virus has short duration of infection animals may develop serum antibodies and clear the virus.  Thus PCR testing would be negative and serology testing would be positive.

Rice et al. Evaluation of Diagnostic Methods for Myocoptes musculinus According to Age and Treatment Status of Mice (Mus musculus), pp. 773-781

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species:  Mouse (Mus musculus) 

 

SUMMARY: The exclusion of mouse mites, Myocoptes musculinus, Myobia musculi, and Radfordia affinis is important to research vivaria because of these mites’ ability to cause non-protocol variation to affected mice. Detection of mites can be accomplished by taking samples from mice at various age groups and by using various diagnostic techniques, including microscopic examination of fur plucks, skin scrapes, sticky paper or tape, and direct examination of pelt. PCR assay have become commercially available recently, but information regarding its efficacy compared to established techniques is limited. Mite non-infected and infected mice were tested. Infested mice (B6x129 mix background) were naturally mono-infected with M. musculinus. Uninfected mice were FVB/NCrl background. The aging study included tracking diagnostic results of infected and non-infected male and female mice aged from 4wk to 28wks using fur pluck, fur PCR, and cage PCR (same mice over time). Efficacy was also determined by comparing all three of these methods from infected and non-infected male and female mice from 4 to 16 wks of age (same mice over time). The ability of the different diagnostic methods to evaluate disappearance of mites after treatment with selamectin was determined by a separate study of infected and no-infected male and female aged (28wks old) and juvenile mice (5wks old). Two doses of selamectin (10mg/kg) was applied 4wks apart on the nape of neck. These animals were tested at first dose, second dose, and 12 and 20 wks after initial treatment. All diagnostic methods were used in this study. An additional method to detect eradication of mites included a diagnostic breeding, as mites can be detected more easily from offspring. Offspring were tested at 2-3 wks of age. 

For calculating specificity and sensitivity, true positives were considered cages that were positive initially (live mites on fur pluck) and remained positive (live mites detected at end of study on mice or offspring by fur pluck). M. musculinus mite infestations extremely high at 4wks of age and drop precipitously after 6wks of age and continues to remain low in mice 24-28 wks of age. Sensitivity for the different methods varied on age of subject. At mice 6 wks of age, fur pluck and fur PCR yield 100% sensitivity. In mice 8wks of age and older, only fur PCR approached 100% sensitivity, with fur pluck between 60 and 100% sensitivity. Cage PCR testing was less than 100%, between 60-100% at different ages. Other findings include not all mice from same infested cage testing positive by fur pluck; fur PCR was collected from all mice in a given cage, so study suggests collecting sample from all mice in a given cage. False positives were detected from PCR, suggesting confirmatory testing by another technique should be performed in surveillance programs. False-positives after treatment were detected at 8wk post-treatment for fur pluck, and 16wks post-treatment for fur PCR.        

 

QUESTIONS: 
1.    Murine ascariasis is NOT commonly caused by 

a. 
Myocoptes musculinus
b. 
Myobia musculi
c.
Dermanyssus gallinae
d. 
Radfordia affinis
2.  
Efforts are taken to exclude fur mites from murine colonies because of non-protocol variation related to fur mite infections causing _____ in mice. 

a. 
TH2 immune response

b. 
Th1 immune response

c. 
Hepatitis 

3.
The pathologic changes associated with fur mite does NOT include

a.
Lymphadenopathy,

b. 
Hypergammaglobulimemia

c.
Hepatitis and Cirrhosis

d. 
Secondary amyloidosis

e. 
Splenic hypertrophy

f. 
Lymphocytopenia

4. 
T/F – Severity of lesions is directly related to mite number on affected mouse

5. 
The life cycle of Myobia spp. and Radfordia spp. are approximately ___ days longer than Myocoptes spp. 

a. 
0

b. 
2

c. 
9

d. 
15

e. 
20

6. 
T/F - In a recent 2013 JAALAS publication, investigators suggest that testing for Myocoptes musculinus via fur pluck or fur PCR from one mouse in a multiple-mouse cage will suffice for sentinel/surveillance testing for this mite. 

7. 
T/F – Older mice tend to  have higher Myocoptes musculinus infestation than juvenile mice

8. 
T/F – A method to test for mite infestation in adult mice is to take samples from offspring from mice in question (“diagnostic breeding”) because mite infestation in older mice are lower than younger mice, making detection challenging

 

ANSWERS
1.
c
2.
a
3. 
c
4. 
F

5. 
c
6. 
F

7. 
F

8. 
T

Marx et al. Incidence Rates of Spontaneous Disease in Laboratory Mice Used at a Large Biomedical Research Institution, pp. 782-791

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 3: Diagnose disease or condition as appropriate

SUMMARY: A detailed epidemiologic survey of spontaneous diseases of mice used in biomedical research has not been performed in more than 4 decades. The current study examined all mouse disease reports for a subset of the University of Pennsylvania vivaria from October 2010 through September 2011. Mortality logs were examined over the same period of time. After eliminating protocol-related cases, the incidence rates for more than 30 diseases were calculated in terms of number of cases per 1000 cages per month. The average daily census for the facilities analyzed exceeded 29,000 cages and included more than 180 research groups. No single research group accounted for more than 4% of the total number of cases reported, indicating that this study did not simply quantify the spontaneous disease incidence in a limited number of research groups. Spontaneous mortality with unknown cause in adult and neonatal mice without prior reported illness was the most commonly reported issue, followed by dermatitis, ocular disease, and nonspecific clinical signs including lethargy, poor hair coat, and muscle wasting. These results indicate that improving the ability to identify sick mice is important in refining the care and use of mice in biomedical research. The information provided in the current study can help to provide a baseline for comparison, guide the field in directing mouse welfare research toward areas of need, and identify optimal methods of care for mice in biomedical research.

QUESTIONS
1. Which of the following is the best definition of incidence of disease?

a. The proportion of a given population with a disease at a designated time.

b. The number of new disease cases that develop in a population at risk during a given period of time.

c. A measurement of all individuals affected by the disease at a particular time

2. True or False: In populations where genetic drift has been controlled for adequately, disease rates have not change significantly since the 1960’s in genetically defined mice.  

3. What are three reasons that makes identification of ill mice difficult in a research setting?

4. Which genetic background is most commonly associated with Murine Ulcerative Dermatitis?  What is the typical presentation of this disease?

ANSWERS
1. b. The number of new disease cases that develop in a population at risk during a given period of time.; a. & c. define prevalence

2. False: Due to profound improvements in biosecurity measures, disease rates in mice have changed significantly since the 1960’s.

3. 1) Mice are nocturnal animals, but are typically checked by husbandry staff during the day.  Mice may be huddled together sleeping, thus masking clinical signs of disease such as lethargy, weight loss, and skin/eye lesions.  2) Mice are a prey species and will tend to remain alert and active to avoid predation until well advanced in disease.  3) Mice have a high metabolic rate resulting in more rapid disease progression.

4. C57BL/6; Typically, mice present with scabs and crusts on the skin of the dorsal neck and ears, and are often severely pruritic. Animals tend to scratch the lesions, causing additional trauma to the already ulcerated and inflamed skin.

Anesthesia
Christiansen et al. Underwater Anesthesia of Diamondback Terrapins (Malaclemys terrapin) for Measurement of Auditory Evoked Potentials, pp. 792-797
Domain 2: Management of Pain and Distress. T3: Administration of anesthesia.

Tertiary Species: Reptiles
SUMMARY 
Introduction: Diamondback terrapins (Malaclemys terrapin) are a brackish water species that have developed sensory specialization to the underwater environment. The authors aim to discover a technique for safely anesthetizing them during Auditory Evoked Potentials (AEP) measurements, a non-invasive procedure to assess hearing sensitivity while animals were underwater or in air. 

Materials and Methods: A total of 8 adult (6 female, 2 male) terrapins older than 10 y and ranged in weight from 237 to 1380 g were housed either individually or in pairs of the same sex in holding tanks of filtered water (19-21 °C) at brackish salinity (19 ppt). Custom endotracheal tubes were modified from 6-French Foley urinary catheters by the addition of a solid rubber cuff adhering to the exterior of the tube 2 mm proximal to the existing inflatable balloon. Animals were sedated with ketamine and dexmedetomidine for both in-air and underwater AEP procedures. IV injections were performed in either the subcarapacial sinus or the circumflex iliac vein dorsal to the hind leg. Anesthesia was reversed by using atipamezole at 10 times the dose of dexmedetomidine and given by IM injection into a thoracic limb. For underwater AEP measurements, animals were intubated with the double-cuffed endotracheal tubes and manually ventilated with room air using 60 mL catheter-tipped syringe. Terrapin heart rates were measured by using a Doppler ultrasonography unit both prior to anesthesia and at the completion of AEP testing for several of the procedures. For most in-air AEP measurements, the terrapins were not intubated or manually ventilated. However, two female terrapins were intubated and manually ventilated for in-air procedure to ensure appropriate performance of the endotracheal tubes. In-air AEP were performed with animals resting a standardized distance from the sound source on open cell foam. Underwater AEP were recorded with the animal submerged to a depth of 10 cm in an approximately 180-L plastic barrel filled with brackish water. For venous blood-gas measurements, blood samples were collected from the subcarapacial sinus in all terrapins after AEP measurements and immediately prior to reversal of anesthesia.

Results: Qualitative comparison of blood gas values for terrapins in-air AEP and underwater anesthesia revealed no marked differences in corrected pH, pCO2, or PO2 or lactate between the 2 populations.

Discussion: The study demonstrated that ketamine combined with dexmedetomidine provided sufficient sedation to prevent myogenic artifact in AEP measurements. The absence of clear differences in animals venous blood gases indicates that the intubation and ventilation protocol used provided gas exchange comparable to that of terrapins breathing spontaneously. The custom-modified endotracheal tubes used in the study appeared to provide  a sufficient seal within the trachea for safe and effective ventilation during underwater anesthesia. The authors suggest using similar techniques and endotracheal tube modifications for respiratory and diving physiology studies of aquatic and semiaquatic mammals or birds.

 

QUESTIONS
1. 
Define the acronym AEP

2. 
All Terrapins were not intubated during In-air AEP measurements. True or False? 

3.
Describe the protocol used to safely reverse anesthesia in terrapins?

4.
Describe the custom-modified endotracheal tube used in the study.

 

ANSWERS
1.
Auditory Evoked Potentials

2. 
False. Two female terrapins were intubated and manually ventilated for in-air procedure to ensure appropriate performance of the endotracheal tubes.

3. 
Anesthesia is reversed by using atipamezole at 10 times the dose of dexmedetomidine and given by IM injection into a thoracic limb.

4.  
Custom endotracheal tubes were modified from 6-French Foley urinary catheters by the addition of a solid rubber cuff adhering to the exterior of the tube 2 mm proximal to the existing inflatable balloon.
