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OVERVIEWS
Turner et al. Administration of Substances to Laboratory Animals: Routes of Administration and Factors to Consider, pp. 600-613
Domain 3  

SUMMARY:  This article summarizes the routes of administration for various laboratory animals, the choices to consider when deciding on the route of administration and how solutions can affect animals after administration.  There is a great table on pg. 603 that summarizes the routes, species and optimal volumes.

QUESTIONS:

1. What is the optimal oral dosage to avoid gastric distention?

2. What is the most efficient method for administering compounds and why?

3. Name four routes of administration that go through the skin.

4. What is the advantage of epidural and intrathecal administration?

5. What are the risks of improper training for intraperitoneal injections?

6. What are the three methods for pulmonary administration of solutions?

7. T/F.  Training or habituation is of no benefit when preparing for dosing of animals.

8. T/F.  The temperature of a solution is not relevant when the volumes are small.

ANSWERS: 

1. 5 mL/kg regardless of the species.

2. Intravenous administration because it bypasses the need for solute absorption.

3. Intramuscular, intravenous, subcutaneous and intradermal.

4. Avoids absorptive problems associated with the blood-brain barrier.

5. Intracecal or intracystic injections.

6. Intranasal, intratracheal and inhalation.

7. False.  Animals have a stress response when they are not used to being handled, so handling and restraint is helpful prior to substance administration.

8. False.  Larger volumes of a cold or hot substance would be more detrimental, but even small volumes could have different absorption if at extreme temperatures.

Turner et al. Administration of Substances to Laboratory Animals: Equipment Considerations, Vehicle Selection, and Solute Preparation, pp. 614-627

Domain 3  

SUMMARY:  This article summarizes the appropriate restraint techniques for various laboratory animals, the choices to consider when deciding on the types of equipment used to deliver substances to animals and appropriate ways to prepare solutions for dosing.  

QUESTIONS:

1. A homogeneous fluid mixture of 2 or more substances that cannot be readily separated is a ___________________.

2. A final mixture that is prepared for dosing is termed: 
a.
Formulation  
b.
Solution  
c.
Suspension  
d.
Vehicle

3. List at least 3 devices that can be used as rodent restraint devices.

4. How often should ports be flushed?  
a.
Once a day  
b.
Every 4 hours  
c.
Every 3-4 days  
d.
Every 7 days if actively using

5. All of the following are acceptable nonhuman primate restraint devices except: 
a.
Restrain tubes  
b.
Chairs  
c.
Pole and collar restraint  
d.
Squeeze back caging  
e.
Panepinto sling

6. When should bags of open sterile intravenous fluids be discarded?

7. List commonly used cosolvents

8. True or False.  Cosolvents should be given as a slow injection or infusion due to the potential for the drug to precipitate once administered.

ANSWERS: 

9. Solution

10. a
11. Broome tube, plastic cone shaped bags, towels, slings

12. c. Every 3-4 days for the first 2 weeks after implantation; thereafter every 7-14 days if port is not actively used.

13. e
14. Within one week of first use or opened

15. Ethanol, propylene glycol, polyethylene glycol and glycerine

16. True

ORIGINAL RESEARCH

Lopes-Berkas and Jorgenson. Measurement of Peripheral Arterial Vasculature in Domestic Yorkshire Swine by Using a Quantitative Vascular Angiography, pp. 628-634
Primary Species: Pig (Sus scrofa)

Domain 3: Research; Task 1
SUMMARY: In order to be able to select the appropriately sized animal for a study it is important to have anatomic knowledge of the cardiovascular system, including the diameters and arterial segment lengths. This study set out to correlate the diameter and segment lengths of the femoroiliac artery with the weight of the animal. Yorkshire swine were used in this study. 

 

The animals were anesthetized, heparinized and administered an antispasmodic for the procedure. A catheter was placed in the carotid using either a percutaneous approach or via a cut-down. A guide wire and catheter were then advanced from the carotid artery through the aortic arch and placed into either the abdominal aorta or external iliac. Angiographic images were obtained using C-arm angiography. The following imaged vasculature was measured: right internal iliac, right external iliac, right external femoral, right internal femoral and right circumflex arteries. The contralateral vessels were not measured. The animals were divided into five groups based on weight (30 to 39kg, 40 to 49kg, 50 to 59kg, 60 to 69kg, and 110 to 150kg). The data was analyzed and the mean and SD were calculated for each parameter.

 

The group found that swine weight appeared to have a positive, but moderate, correlation with the arterial diameter. According to the data presented the internal iliac artery showed the strongest correlation between weight and arterial diameter, followed by the internal femoral, external femoral arterial segment proximal to the circumflex iliac branch, external femoral arterial segment proximal to the circumflex femoral branch and circumflex femoral artery. The weakest diameter-weight correlation was that for the external femoral arterial segment located distal to the circumflex femoral branch. Femoroiliac arterial segment length showed low, sometimes negative, correlation with swine weight.

 

QUESTIONS:
1. 
T or F. The femoral arteries branch off of the iliac artery proximal to the branching of the circumflex iliac. 

2. 
What is the mechanism of action of heparin?

 

ANSWERS:
1. 
False - The femoral arteries (external and internal) branch off of the iliac artery distal the branching the circumflex iliac.

2. 
Heparin facilitates the endogenous serine protease inhibitor ATIII by bind the aminolysyl residues and heparin cofactor II. These anticoagulants form stable complexes and subsequently inhibit clotting factors (thrombin being the most important).

 

Wilson et al. Serum Clinical Biochemical and Hematologic Reference Ranges of Laboratory-Reared and Wild-Caught Xenopus laevis, pp. 635-640

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

Secondary Species:  African Clawed Frog (Xenopus spp.)
SUMMARY: Xenopus laevis is a well-established animal model.  Genetically engineered laboratory Xenopus are now being produced.  Establishment of normal reference ranges for hematologic and serum biochemical parameters are essential for phenotyping and as a diagnostic aide for clinicians and researchers.  
The authors used 3 populations of X. laevis, commercial sources (A: n=166; B: n=109) and a wild-caught population (C: n=43).  Normal reference ranges for hematologic values of the three populations were determined.   Significant differences (t test, P<0.01) across the 3 populations were found in WBC and RBC counts, hemoglobin, hematocrit, mean corpuscular hemoglobin concentration, and mean corpuscular volume.

Normal serum biochemical reference ranges were established for populations A and C, divided by sex and season.  Significant differences (t test, P<0.01) among serum biochemical analytes were found across albumin, globulin, albumin:globulin ratio, total protein, lipase, alanine transaminase, (-glutamyl transpeptidase, creatine phosphokinase, indirect bilirubin, direct bilirubin, total bilirubin, cholesterol, low-density lipoprotein lipase, carbon dioxide, glucose, lactate dehydrogenase, calcium, chloride, sodium, and anion gap values.  

The researchers hypothesized that differences in water quality, habitat, ambient temperature, diet, sex, recent transport or shipment, and genetic background could have contributed to the significant differences found between populations.  

Species comparisons were made with published reference intervals for other amphibians (Eastern hellbender: Cryptbranchus alleganiensis; American Bullfrog: Rana catesbeiana) and selected species representing other familiar animal classes (dogs: Canis familiaris; mice: Mus musculus; birds: chickens; boney fish: Oreochromis hybrids).  Normalized values for each of these species were plotted to allow for a rough comparison to be made with the X. laevis values.  The researchers specifically noted that normalized values are not an appropriate clinical tool.  

The clinical chemistry and hematologic reference range values of Xenopus laevis are most consistent with another fully aquatic amphibian, the Eastern hellbender, and quite distinct from those of other selected species.  

QUESTIONS:
1. Establishment of reference ranges of for hematology and serum biochemical analytes may be affected by which one of the following?

a. Water temperature or other environmental factors

b. Source of animals

c. Health of the animals

d. All of the above

e. None of the above

2. Significant differences were found between 3 X. laevis populations for all hematological values measured except one.  Which value was not significantly different?

a. Mean corpuscular hemoglobin

b. WBC count

c. Hematocrit

d. Mean corpuscular volume

e. RBC count

3. Significant differences were not found between 2 X. laevis populations for all of the following serum biochemical analytes except one.  Which value was significantly different?

a. BUN

b. Alkaline phosphatase

c. Phosphorus

d. Glucose

e. Uric acid

ANSWERS:
1. D

2. A

3. D

Hickman and Swan. Effects of Age of Pups and Removal of Existing Litter on Pup Survival during Cross-Fostering between Multiparous Outbred Mice, pp. 641-646

Domain 4: Animal Care

Primary Species: Mouse (Mus musculus)

SUMMARY: Fostering and Caesarian section are frequently used to eradicate pathogens, but are often overlooked for use in rescue of poorly breeding strains of mice.  The authors characterized weaning success rates after fostering variably aged (younger than 24h; 5-7d; 10-12d) outbred pups with full or partial replacement of litters and multiparous dams.  There were no significant differences between most groups when analyzed; however, significant differences were associated with fostering of 10-12d old pups in combination with younger pups.  The findings suggest it may be unnecessary to limit fostering to pups that are within 48 h of age and to age-match litters when fostering.
QUESTIONS:
1. Fostering alone or as part of Caesarian rederivation procedures has been used to eradicate all of the following diseases EXCEPT?

a.
Norovirus

b. Lymphocytic Choriomeningitis Virus

c. Helicobacter spp.

d. Mouse Coronavirus

2. Current laboratory animal medicine practice recommends fostering pups within ____ h of birth to recipient dams with age-matched litters.

a. 48

b. 72

c. 96

d. 120

ANSWERS:
1. C. This technique is not useful for the eradication of pathogens that are passed in utero

2. a
Allison et al. Cage Change Intervals for Opossums (Monodelphis domestica) in Individually Ventilated Cages, pp. 647-652

Domain 4: Animal Care; Task 1: Develop animal husbandry programs  

 

Tertiary Species: Other Mammals
 

SUMMARY: Monodelphis domestica, also known as the gray, short-tailed opossum or laboratory opossum, is the most widely used marsupial in biomedical research. M. domestica is used in the study of the growth of xenogeneic neoplasms, DNA repair mechanisms, gene mapping, dietary influences and genetic control of hypercholesterolemia, and ontogeny of the immune system. M. domestica is one of the few mammalian models that develops cutaneous, malignant melanoma as a result of UV radiation only. Because M. domestica are born at an early stage of development, they are useful in genetic studies of the cellular and humoral immune response and spinal cord transection.

 
M. domestica are members of the Didelphidae family (American opossums) and are native to South America, including areas of Brazil, Paraguay, and Bolivia. In the wild, M. domestica is nocturnal, living in terrestrial or semiarboreal environments. They live a solitary, nomadic existence near water and build nests in rocks and hollow logs. They have a short, slightly prehensile tail that they use for carrying nesting material. They are omnivorous, consuming insects, small vertebrates and fruit

 

Opossums are housed in polycarbonate (35.6 X 25.4 X 25.4 cm) individually ventilated cages at the institution in which this study was carried out. 

 

This group sought to determine whether the cage change frequency for opossums housed in individually ventilated cages could be extended to 14 d. Opossums were placed into 3 experimental groups: singly housed males, singly housed females, and females housed with litters. The 14-d testing period was repeated twice, with temperature, relative humidity, and ammonia levels tested on days 0, 7, and 14. Acceptable ranges for the cage microenvironment were based on standards followed by our institution for housing rodents: temperature between 22 to 26 °C, relative humidity between 30% to 70%, and ammonia less than 25 ppm. Throughout both 14-d testing periods, temperature, relative humidity, and ammonia levels for singly housed male and singly housed female opossums were within acceptable ranges. However, ammonia levels exceeded the recommended 25 ppm on day 7 of both testing periods for female opossums housed with litters. In summary, the cage-change frequency for a singly housed opossum in an individually ventilated cage can be extended to 14 d.

 

QUESTIONS:

1. 
According to this study individually ventilated cages housing female opossums with litters should be changed once every 7 days. True or false?

2. 
What was the average weight of male opossums used in study?
a. 
500 g

b.  
400 g

c. 
300 g

d.  
127 g          

3. 
The dimensions of the Individually ventilated caging used for this study are usually used to house rats. True or False

4. 
In this study the cages were ventilated at 60 air changes per hour. True or False

 

ANSWERS:
1.
True

2. 
d

3.  
True

4. 
True

Norton et al. Comparative Vibration Levels Perceived Among Species in a Laboratory Animal Facility, pp. 653-659

SUMMARY: Study performed to determine the vibration levels in cages on a ventilated rack by vibration generated from the ventilation rack blower and various items of construction (i.e. large jackhammer, small jackhammer, vacuum, grinder, shot blaster) at different distances from the cage.

Vibrations are an oscillary or wave-like form and the extent of the oscillations determines the amplitude of the vibrations.  The harmful effects of vibration exposure in humans include headache, insomnia, fatigue, gastric disturbance and musculoskeletal problems.  The exposure limit in humans is 1.15m/s2 with an action level for an 8-h reference period of 0.5m/s2.  The effects of vibration depend not only on the amplitude but the frequency.  Resonance frequency is frequency of a vibration that causes an object to vibrate more readily.  Every object and body part has a resonance frequency.  Vibration near these frequencies (RFR) will induce more adverse effects.  The RFR have been determined for rats as 27-29Hz for the abdomen, 225-230Hz for the thorax and 75-80Hz for the head.  Vibration outside the RFR which can still be perceived is the sensitivity frequency range (SFR).  The human perception threshold for vibration is 0.01m/s2.

The resonance frequencies for mice were calculated by extrapolating from those determined for rats.  They were determined to be 88-92Hz for the abdomen, 712-724Hz for the thorax and 240-252Hz for the head (RFR increases as mass decreases).  No actual animals were used in this study.

Results:  The human perception threshold was exceeded by all of the equipment except the vacuum.  Vibration from the large jackhammer exceeded the human perception threshold regardless of distances used in this study.  The authors state that "adaptation to any perceived vibration likely occurs and may not be a factor in ventilated caging".  The vibration levels inside the cage exceeded the human exposure limit for the large jackhammer at 3Ft from the cage.  Sound analysis suggest that the mice actually hear less of the construction noise than humans, but that the vibration associated would be of greater concern.

QUESTIONS:

1.  
Acceleration is measured with the use of:

a.  
A traffic-cop speedometer

b.  
An accerometer

c.  
A velometer

2. 
The noise and the vibration associated with construction surrounding an animal facility are equally concerning, T or F?

ANSWERS:

1.  
A

2.  
F - vibration is likely of greater concern

Bente et al. A Computerized Data-Capture System for Animal Biosafety Level 4 Laboratories, pp. 660-664

SUMMARY: The authors describe a new computerized animal data-tracking system (CADT) designed to comply with biocontainment requirements in an Animal Biosafety Level 4 (ABSL4) laboratory.

Objective was to establish a CADT in format of a small footprint touch-screen tablet PC that complies with biosafety standards. The system was set up with a flexible web-based interface, data capture sheets that are customizable by users, has backup features and ensures data integrity by auditing all data passing through the system. Captured data are accessible on a Web-based portal outside of ABSL4 facilities to enable users to generate data reports and perform statistical analyses. In addition other technologies as bar coding, radiofrequency identification tags (RFID), scales, and other telemetry equipment can be integrated into the data-capture process or the underlying database of the CADT.

The CADT system contains 3 main components; a web based interface for planning and reporting animal data (Microsoft Internet Explorer & Web Server), a Microsoft SQL server database engine with a central data repository for the system, and a tablet-PC-based capture interface (Microsoft .NET) to gather data within the ABSL4. Workflow within the system is divided in a planning, capturing and reporting phase.

A multidisciplinary team with skills in containment laboratory animal science, database design, and software engineering worked on the development of this system and tested it in a mockup ABSL2-setting using an ABSL4 workflow.

Testing results indicated the system being efficient by providing the above listed features, and as a result simplifying the process of data capture, enhancing the time spent on data reporting, reviewing and analysis, while reducing the necessary time spent in an ABSL4 environment. The ultimate goal was to use these advantages to improve quality assurance of animal care and advance the use and refinement of humane endpoints.

QUESTIONS

1.
Resources for Vertebrate Animal Biosafety Level Criteria for Vivarium Research Facilities

2.
Advantages of having a computerized documentation system in a ABSL4 setting versus on paper documentation

ANSWERS

1.
BLMB or http://www.cdc.gov/biosafety/publications/bmbl5/BMBL5_sect_V.pdf
2.
Ability to disinfect all surfaces, direct data capture and avoidance of recording data on paper during procedures (and having to fax them out of the ABSL4), avoidance of transcriptional errors (no manually entered data beyond ABSL4), customizable data capture sheets provide flexibility with accommodating experimental designs and animal species requirements, no storage of data on paper, safety features.

Kiermayer et al. Musculoskeletal Load in and Highly Repetitive Actions of Animal Facility Washroom Employees, pp. 665-674

SUMMARY: This article used a mechanical-electronic, computer-assisted recording and long-term analysis system called CUELA to determine to examine the musculoskeletal load on the shoulders, elbows, and wrists of washroom employees in an animal facility.  This was done because the upper limbs are generally used more than the lower limbs and to examine if it is more likely to be involved in musculoskeletal disorders.  The resulting data indicated that there is no increase in likelihood due to the actions that involve the upper limbs are usually performed in alternating fashion and are of short duration during daily shifts.

Materials and Methods: The workflow was broken down into following  8 categories with the proportion of workflow in parenthesis:  cages fill in bedding (46.3%), cages empty and wash (42.5%), bottles transport (3.5%), bottles tunnel washer (3.5%), bedding bags handling (3.1%), chow bags handling (0.9%), bottles rack washer (0.2%), and trolley maneuvers (not determined).
The study group consisted of 8 employees with an average of 18.1 (2.5 to 33) years of service.  The CUELA system was worn for 30 minutes by two healthy men (38 and 48 y/o) with 5 to 10 minute breaks between recording sessions.

The CUELA system consists of inclinometers, gyroscopes, and potentiometers attached to sensors on the shoulders and elbows with a miniature computer attached at the belt system.

Results and Discussions: Quantitative analysis revealed increased workload was greatest on the shoulders and elbows during all operations mainly due to repetitiveness and range of movements.  On a scale of 1 to 4 of increasing risk, the risk of developing an injury from pull and push, and lift, carry, and hold was calculated at 2 to 3.  The load resulting from adverse trunk postures was negligible because they occurred only briefly.  This study did not take into account of years of service in which increased musculoskeletal disorders were reported upon senior personnel.

Managerial intervention could decrease the likelihood of workplace injuries of personnel in the washroom by rotating and alternating work assignments; extension of cage change intervals; work height adjustments; and reduction of overall weights of bags and materials.  Although this research yielded some useful data, it was performed only at one facility and one should be careful when extrapolating this data to other facilities.

QUESTIONS:
1. 
T/F. This study proves that there is an increased likelihood for the risk for the development of musculoskeletal disorders of the upper limbs for personnel that work in an animal facility washroom.

2. 
T/F. Work in the animal facility washroom tend to be more repetitive and monotonous as compared to working with dogs and fish.

3. 
T/F. Rotating and alternating work assignments can be used to reduce the likelihood of workplace injuries for personnel working in the washroom.

4. 
T/F. It is fair to say that the information obtained from this study can be duplicated if performed at a different animal care facility.

5.  
T/F. The CUELA system indicated elevated burden on the shoulders, the elbows, and the wrists.

ANSWERS:
1. 
F

2.  
T

3. 
T

4.
F

5.  
T

Murray et al. Characterization and Management of Asymptomatic Mycobacterium Infections at the Zebrafish International Resource Center, pp. 675-679

Domain 4: Animal Care; Task 2: Manage or provide indirect management/oversight of animal husbandry programs

 

Secondary Species: Zebrafish (Danio Rerio)

 

SUMMARY: The authors experienced an increase in asymptomatic Mycobacterium chelonae infection in a high proportion of the adult Tübingen zebrafish(TU) stock at the Zebrafish International Resource Center. Mycobacterium chelonae is a low-virulence environmental pathogen in aquatic systems but present a zoonotic risk to fish handlers. Shipments to the research community were halted and the stock was depopulated and replaced by a new import of TU with the intent of reducing disease prevalence. In the current study, the authors sampled the new population of TU and fish of the AB, Tupfel long-fin(TL), TAB5 and TAB14 (2 AB X TU hybrid lines), and wildtype-in-Kalkutta (WIK) lines for histological evaluation and acid-fast staining, and compared the prevalence of subclinical mycobacteriosis between these lines. The authors also evaluated husbandry adjustments such as tank size(1gal vs. 20gal tanks), population density(low vs. high), and cleaning methods (scrubbing followed by removing debris by siphon, scrubbing followed by increasing the flow of water to push debris out the drain, or transferring entire population to clean tank) to prevalence of infections in the TU stock. 

 

When the new TU stock was sampled for histological sectioning and acid-fast staining, the authors determined that the prevalence of mycobacterium was still increased although much lower than the in the original TU stock. Also, the TU X AB hybrid lines differed significantly from each other in the prevalence of disease leading the authors to believe based on the data that a heritable component to Mycobacterium susceptibility/resistance exist. Among the three cleaning methods evaluated, comparing tank density with each method, TU zebrafish at low density (250 fish or less) in 20gal tanks cleaned by scrubbing and increasing water flow to flush debris out the drain was chosen as the superior method. This method may reduce exposure to mycobacterial biofilms or to protozoa living in biofilms, both of which have been shown to increase transmissibility and survivability of Mycobacterium species. 

 

QUESTIONS: 
1.
True or False: Mycobacterium chelonae is a low-virulence environmental pathogen in aquatic systems but present a zoonotic risk to fish handlers. 

2. True or False: Tanks size, population density and cleaning methods are factors to consider when evaluating disease prevalence in aquatic species.

3. True or False: Zebrafish susceptibility to Mycobacterium infection has previously been shown to be influenced by the rag1 gene and lta4h locus.

 

ANSWERS:
1. True

2. True

3. True

 

Raabe et al. Effects of Weekly Blood Collection in C57BL/6 Mice, pp. 680-685

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

 

Primary Species: Mouse (Mus musculus)
SUMMARY: Blood withdrawal in laboratory animals has the potential to cause adverse effects, which depend on the volume and frequency of blood collection. The widely accepted recommendation of 7.5% total blood volume (TVB) with one-week recovery period or 10% TVB with two-weeks recovery period as maximum blood volume to be drawn is a general recommendation for all animals and does not take in to account species differences. The authors with this study want to demonstrate that a greater percentage of blood volume can be withdrawn from mice in comparison to larger animals without an anemic effect. Male and female 10- to 14-wk-old C57BL/6 mice were used for this study. 23 to 35 mice for study group were used with a pilot study conducted initially with 5 to 11 mice. Either 15% TBV, 20% TBV, or 25% TBV was withdrawn every 7 d for 6 wk for male and female mice. Weights recovered or increased for all mice from one collection to the other except for the 25% TVB male pilot group. Erythrogram value changes from baseline were also analyzed for each blood collection. Hemoglobin was chosen to be the most important value on erythrogram because is the most direct and sensitive to detect anemia. Recovery was defined as the return of mean hemoglobin values to within 2 SD of mean baseline values (baseline hemoglobin value in male and female mice were 15.0 and 14.9 g/dL respectively, with lower range of normal hemoglobin concentration been 13.6 g/dL). According to the authors other studies on blood collection in laboratory species failed to define recovery. The authors also compared the data from this study to human anemia categories to assess clinical relevance of the mouse hemoglobin values. All but the 20% and 25% TBV male mice groups had above 84% of hemoglobin values falling in the normal category.

Mice in the 15% TVB male group and 15%, 20% and 25% TVB female group recovered hematologically. These data also support the notion that blood regeneration may be correlated to body mass along an allometric scale, with mice having a faster blood regeneration rate than that of larger species. The authors conclude that as much as 15% TVB can be collected weekly from male C57BL/6 mice for 6 weeks and as much as 25% TVB can be collected weekly from female C57BL/6 mice for 6 weeks without compromising animal welfare. 

QUESTIONS:
1.
What is the widely accepted recommendation for maximum blood volume to be drawn without causing ill effects or compromising animal welfare?

a.
3 to 4% TVB with one week recovery period

b.
7.5% TVB with one week recovery period

c.
10% TVB with two week recovery period

d.
35% TVB with three week recovery period

e.
B and C

2.
What are the normal hemoglobin concentration (g/dL) ranges in C57BL/6 mice?
a.
13.6 to 16.4

b.
7.3 to 9.0

c.
6.5 to 7.9

d.
8.0 to 9.4

e.
9.3 to 10.9

3.
What is the most direct and sensitive method to detect anemia in mice?
a. 
RBC count

b. 
Hemoglobin concentration

c. 
WBC count

d. 
RDW

4.
What is the approximate percentage of body weight that is blood volume in a mouse?
a. 
1 to 2 %

b. 
20 to 30 %

c. 
5 to 9 %

d. 
60 to 65%

ANSWERS:
1.
e
2.
a
3.
b
4.
c
Hankenson et al. Behavioral and Activity Assessment of Laboratory Mice (Mus musculus) after Tail Biopsy under Isoflurane Anesthesia, pp. 686-694

Domain 3: Research: K1. biomethodology techniques (e.g., collection of blood and other body fluids and tissues; handling and restraint; administration of compounds and treatments)

Primary Species: Mouse (Mus musculus)

SUMMARY: The authors studied several variables that could affect a mouse’s response to tail biopsies such as age, strain, and the use of isoflurane anesthesia. This same group of authors had published results on a similar topic from 2008 regarding the time when bone first ossifies or matures in mice and this appears to be a more in depth follow-up to that paper regarding the specific behaviors seen following tail biopsy collection. Two strains of mice commonly used in research were chosen—BALB/c and C57BL/6 mice and 3 cohorts of ages were identified—weaning (21 to 24 d), delayed weaning (28 to 31 d), and adult (42 to 45 d) that made up the experimental groups. 

Mice were observed both at the time of the procedure and twice within the first hour after either a sham biopsy (pressure only) or biopsy (actual tissue transection). These observations were used to create an acute observation score and included criteria such as grooming, licking at the tail, and whether they were subdued. Anxiety–like responses were assessed by using an elevated plus-maze (EPM) and mice were remotely evaluated for 2 hours. Surprisingly, isoflurane anesthesia did not enhance well-being of mice that were biopsied when compared to mice that had the procedure with no anesthesia, regardless of age or strain. 

QUESTIONS:

1. 
What other tissues can be used for genotyping methodology?

2. 
What type of behavior is indicative of anxiety in mice?

3. 
Other than being commonly used strains in contemporary laboratory animal practice, what other reason did the authors cite for their choose of strains?

ANSWERS:

1. 
Hair, blood, mucosa, ear, and digits

2. 
A higher level of activity and in regards to an EPM, movement toward the open arm

3. Their previous paper (2008) documented differences in tail development and responses to tail biopsy, precisely that B6 mice undergo more rapid vertebral development of the tail than do BALB/c mice

Hickman and Johnson. Evaluation of the Aesthetics of Physical Methods of Euthanasia of Anesthetized Rats, pp. 695-701

Domain 2; T3 Euthanize

Primary Species: Rat (Rattus norvegicus)
SUMMARY: The purposes of the current study were to assess the aesthetics of 6 euthanasia methods, measure the procedure duration, and evaluate brain for pathology after each procedure.  Researchers were shown recordings and asked to rank of each of the following methods of euthanasia:  anesthetic overdose (isoflurane and pentobarbital), cardiac exsanguination, decapitation, closed intrathoracic transaction of the great vessels and heart, thoracic percussion, and thoracotomy with rupture of great vessels.  All of the euthanasia methods were performed on fully anesthetized rats.  While anesthetic overdose and cardiac exsanguinations were rated most aesthetically pleasing, these procedures took the longest to complete.  In contrast, decapitation and thoracic percussion were the least aesthetically pleasing, but were the quickest.  Each method of euthanasia was objectionable to at least one participant.  However, assuming the rat was fully anesthetized and the personnel completing the procedure were fully trained, the majority of the respondents would not refuse to perform any of these methods of euthanasia (27/42, 64%).  

QUESTIONS:
1. What is thoracic percussion?

a. An unacceptable method of euthanasia

b. A method of euthanasia that results in rapid exsanguination into the thoracic cavity after a single blow to the chest with a 1 kg bar.

2. What does the AVMA Guidelines on Euthanasia consider an ideal euthanasia?

a. Results in a rapid loss of consciousness followed by cardiac or respiratory depression

b. Ultimate loss of brain function

c. Minimizes distress and anxiety experienced by the animal

d. All of the above

3. Which of the following methods of euthanasia of rodents are conditionally acceptable?

a. Microwave irradiation

b. Anesthetic overdose

c. Cervical dislocation

d. Potassium chloride while under surgical plane of anesthesia

ANSWERS:
1. b. Not to be confused with Thoracic compression which is unacceptable in rodents.

2. d
3. c. The others are acceptable.

Michigoshi et al. Using a Single Blood Sample and Inulin to Estimate Glomerular Filtration Rate in Rabbits, pp. 702-706

Domain 3: Research; K1: Biomethodology techniques
Primary Species: Rabbit (Oryctolagus cuniculus)
SUMMARY: Determining glomerular filtration rate classically has been performed in rabbits by urinary bladder catheterization and precisely timed urine sample collection to determine inulin clearance.  The authors of the current study have validated a method by which glomerular filtration rate may be determined by obtaining a single blood sample, thus reducing stress related to handling and multi sample collection and facilitating the determination by eliminating the need for urinary bladder catheterization, and collection of multiple samples by precise time points.   In the current study,   serum inulin, urea nitrogen and creatinine concentrations were measured in normal healthy male New Zealand White rabbits and male New Zealand White rabbits whose renal function had been impaired by intravenous injection of the anti-neoplastic chemotherapeutic agent cisplatin at 30, 60 and 90 minutes post bolus injection. Glomerular filtration rate was calculated using the Jacobson formula and cumulative data collected at various time points was closely correlated with glomerular filtration rate estimated by the single sample value and distribution volume calculated for each animal.   Distribution volume is determined by both the size of the animal and the elimination kinetics of the tracer in the animal, and is therefore species specific. Further studies to determine rabbit strain, sex and age effects are warranted. 
QUESTIONS:
1. 
Glomerular filtration rate may be estimated by measuring 
a. 
Inulin clearance 
b. 
Endogenous creatinine clearance 
c. 
Clearance of radiolabeled markers 
d. 
Clearance of iohexal 
e. 
All of the above 
2.
T/F. Endogenous creatinine clearance overestimates glomerular filtration rate because creatinine is secreted by renal tubules. 
3.  
T/F. Use of iohexal may cause renal deterioration. 
4.  
T/F. Cisplatin may cause necrosis of proximal tubular epithelium with cast formation in a dose dependent manner. 
5. 
The advantage of the currently described technique for measuring glomerular filtration in rabbits is that 
a. 
The need for anesthesia and urinary catheterization is eliminated 
b. 
Animal stress is reduced because handling time is reduced 
c. 
A single blood sample rather than multiple samples is required 
d. 
All of the above 
ANSWERS:
1. 
e 
2. 
T 
3. 
T 
4. 
T 
5. 
d 
Matthews and Taylor. Assessment of Sterility in Fluid Bags Maintained for Chronic Use, pp. 708-712

SUMMARY: Fluid therapy is an integral component of standard supportive care in veterinary medicine and is often given subcutaneously for ease of administration. Multiple animals may be treated by using the same bag. These bags often are used repeatedly until they are empty or until a time specified by an IACUC or similar advisory group. This practice introduces the risk of contamination. Here we assessed the sterility of multiple-use fluid bags in the laboratory setting for a maximum of 60 d. Bags were manipulated to mimic infrequent and frequent use. Bacterial cultures of fluid and bag wall and assays for endotoxin and ATP activity were negative at all time points through 30 d. Two fluid samples yielded bacterial growth at 60 d, although all other tests were negative. These results suggest that fluid bags used chronically can be maintained in a sterile condition for a maximum of 30 d.

Many compounds are available in multi-dose vials and are used in human and veterinary medicine because they are convenient and cost-effective. However, the use of multi-dose vials has been linked to a variety of hospital acquired infections.

The transmission of nonviable bacteria and their components, particularly endotoxin and LPS, is likewise of concern.

Accordingly, the Food and Drug Administration has strict guidelines for allowable limits to endotoxin in parenteral and medical device products. Sterile water for injection and sterile water for irrigation have an allowable limit of 0.25 endotoxin units per milliliter, whereas bacteriostatic water for injection and sterile water for inhalation have a higher limit of 0.5 endotoxin units per milliliter.

The present study was designed to determine the length of time sterility could be maintained in intravenous fluid bags if used for chronic fluid administration under conditions we felt represented a typical laboratory animal facility. Bacterial contamination of fluid was assessed by culturing free fluid and the fluid-bag wall. LPS and ATP assays were used to determine the presence of any nonviable bacteria or their components. We hypothesized that intravenous fluid bags, if used with appropriate aseptic technique after opening, would remain free of bacterial contamination for at least 30 d at room temperature. We also hypothesized that the frequency of use is an important factor in maintaining sterility in the fluid bags, because increased use would create greater opportunity to introduce bacteria into the bags.

QUESTIONS:
1. Culture of the fluids from bags punctured once daily for 30 days were?

a. Negative all the time points

b. Positive after 7 days of puncture

c. Positive after 15 days of puncture

d. Positive after 21 days of puncture

2.
Culture of fluids from bags at 60 days after it has been punctured only once was?

a. Negative

b. Positive

3.
ATP bioluminescence assays and endotoxin testing from bags punctured once daily for 30 days were?

a. Negative

b. Positive

4. ATP bioluminescence assays and endotoxin testing from bags punctured only once at 60 days were?

a. Negative 

b. Positive

5. Cultures, ATP, and endotoxin testing from bags punctured 10 times daily for 30 days were?

a. Negative for culture and positive for ATP and endotoxin

b. Positive for culture and negative for ATP and endotoxin

c. Negative for all

6. Culture of fluids from bags punctured 10 times daily for 60 days were?

a. Positive (Acinetobacter lwoffii) and Staphylococcus spp) same bag

b. Negative

c. Positive (Staphylococcus spp) in bag A

d. Positive (Acinetobacter lwoffii) in bag B

e. c and d

7. Culture from the inner wall of fluid bags punctured 10 times daily for 60 days were?

a. Positive (Acinetobacter lwoffii) and Staphylococcus spp) same bag

b. Negative

c. Positive (Staphylococcus spp) in bag A

d. Positive (Acinetobacter lwoffii) in bag B

e. c and d

ANSWERS:
1. a

2. a

3. a

4. a

5. c

6. e 
7. b

Gonzalez et al. Failure and Life Cycle Evaluation of Watering Valves, pp. 713-718

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Automated watering systems have simplified operations greatly by removing time-consuming and labor-intensive handling of water bottles in mice. However, variable water flow from malfunctioning valves often results in clinical signs and animal welfare issues due to flooding or dehydration. Therefore, the study aimed to describe the etiologies and changes to system management to correct function of and restore confidence in water delivery system. In 2007 at Salk Animal facility, the authors referred problems in water valves which were evaluated by the manufacturer; resulting in the presence of macroscopic materials on silicone sealing surfaces that explained the failure of 42.3% of the valves. Some contaminants such as silicone flash (residual silicone material from the mold process); stainless steel fragments from the thread cutting process, bedding and fur were seen. These materials could rest on the surface of the O-ring and break the seal between the O-ring and the stem head allowing water to leak past, but these findings could not explain the cases of no water flow. So, 17,000 valves were screened over 4-mo period. Valve flow rate was assessed for leaky, low-flow, and no-flow conditions. Leaky valves began dripping water as soon as they were placed on the rack. Low-flow valves provided less than 30 water drops within 10s; and no-flow valves did not provide any water when toggled. Valves that were outside of the 25 to 50 mL/min range were returned to the vendor for assessment. In 40% of valves failure cases, foreign debris were found (metal shavings, silicone flash, bedding, and fur) and resulted in leaky valves. The cause of the other 60% was that the internal chamber of the valve was still filled with water and the silicone components were still wet, also; the internal diaphragm lost the originally designed shape. 79% of theses “wet valves” showed swelling in 2 or 3 internal silicone components, the diaphragm and O-ring. Valve refurbishment every 3 to 5y is recommended by the manufacturer, so production changes were made in order to track valve age. They were able to determine the year of the refurbishment with a glance at the front of the valve because of a unique color for each production year. They targeted a refurbishment number of 4000 valves and flood rates decreased from 12.9% monthly to 0.2% in 2009. Authors suggest a program to monitor assessment of valve water-flow performance, calibration and recertification of autoclaves used in the sanitizing of valves, and good communication with animal husbandry staff and vendors to support the process.
 

QUESTIONS:
1. 
T/F. Foreign materials such as metal shavings, silicone flash, bedding in valves result in leaky valves.

2
T/F. Valves with good water flow are within the 25 to 50mL/min range.

3. 
What considerations should be considered for the proper function of a watering system?

 

ANSWERS:
1.
T

2.
T

3.
The authors suggest monitoring valve water-flow performance, calibration and recertification of autoclaves used in the sanitizing of valves; and a proper communication with the animal husbandry staff, colleagues and vendors to highlight and monitor issues in animal equipment. 

