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OVERVIEW
Pritt and Mackta.  Transnational Organizational Considerations for Sociocultural Differences in Ethics and Virtual Team Functioning in Laboratory Animal Science, pp. 270-273
Domain 5: Regulatory Responsibilities (international laws, policies, and standards)

SUMMARY: As an increasing number of organizations with biomedical research programs become global, a trend toward the formation of global policies has arisen to address the need for these organizations to monitor animal welfare during the conduct of studies outsourced to contract research organizations. These companies may often see the need for transnational business models, which link different geographies through common codes of conduct, policy, and virtual teams. The purpose of this article is to discuss the various components of a business model for transnational organizations and the various sociocultural differences in ethics and virtual team functioning that may come into play. 

Sociocultural differences in ethics:

· Factors to consider when looking to increase communication flow, policy adaptation, and interdependence:

· Value and attitude differences among groups of employees

· Differences in ethical reasoning processes – what is considered “ethical” differs from country to country as well as culture to culture

· Business ethics

· Ethical behaviors are considered crucial for good business, and a strong sense of ethics is needed when it comes to appropriate animal care and use.

· Values, norms, and general organizational procedures constitute the core of ethics for an organization. 

· Other examples of sociocultural differences related to animal research:

· Variable interpretations of the same SOPs

· Disparate use of equipment (i.e., cost-savings over quality of cleaning)

· Assumptions that all parties are following applicable regulations and guidelines (some cultures do not make such assumptions 

· Identification of ethical dilemmas

· Views of norms and structures

· Decision-making processes and outcomes

· Willingness to take on responsibility for actions

· Consistency of ethical actions 

· Transnational organizations can develop global codes of ethics that would transcend the bounds of any singular cultural reference point and request agreement to the moral principles of such codes. 

· Examples of areas for harmonized or global standards:

· Need for ethical review of the use of animals before study initiation

· Need for veterinary involvement in study design and oversight

· Requirements for facility AAALAC accreditation

· Guidelines for study endpoints

· Procedures for animal vendor selection

· Requirements for training, licensure, and certification of investigators, veterinarians, animal care of research technicians, and others

· Procedures for reporting animal care and use concerns

· Requirements for caging, environmental enrichment, animal observations, and sanitation practices

· Procedures for post approval study monitoring

· Requirements to follow Good Laboratory Practice or other agency regulations depending on where study data is to be submitted

· Procedures for anesthesia and analgesia use and selection

Virtual teams: 

· Virtual teams have become a natural way for transnational organizations to address the needs of their global reach.

· Mechanism used to coordinate work throughout different functions, operational divisions, physical locations, and time zones.

· Technologies used include videoconferencing, teleconferencing, Internet and intranet postings and communication, facsimile, instant messaging, telephones, and electronic mail. 

· Advantages:

· Potential cost savings

· Promotion of an environment that fosters knowledge transfer and innovation

· Provision of mechanisms by which expertise can be concentrated regardless of the geographic location 

· Disadvantages:

· Loss of close interpersonal experience 

· Inability to decipher body language

QUESTIONS:

1. Which of the following is NOT an essential component, according to this paper, for the effective facilitation of transnational organizations:

a. Awareness of sociocultural differences

b. Assumption that all parties involved will follow applicable regulations and guidelines

c. Strong sense of ethics 

d. Formation of virtual teams

e. Develop standard values, norms, and general organizational procedures

2. Benefits of using virtual teams include(s):

a. Provision of mechanisms by which expertise can be concentrated

b. Promotion of an environment that fosters knowledge transfer and innovation

c. Elimination of the necessity to interpret body language

d. A & B

e. All of the above

ANSWERS:

1. B

2. D

ORIGINAL RESEARCH

Biology

Keckler et al.  Physiologic Reference Ranges for Captive Black-Tailed Prairie Dogs (Cynomys ludovicianus), pp. 274-281
Domain 1
Tertiary Species:  Other rodents - prairie dog

 
SUMMARY: In this article, the authors provide a concise overview of the uses of prairie dogs in research as well as normative values for CBC and chemistry.  In addition, they mention infectious diseases to which prairie dogs are susceptible in the wild (and should be tested for when entering a research setting from the wild).  Figure 1 is a table summarizing this information.  Animals were wild-caught, housed in standard rat shoebox caging, and provided a high fiber prairie dog diet ad libitum.  Telemeters were implanted IP for monitoring of body temperature and circadian rhythm.  Blood was collected from each animal 9 times over a course of 30 days, and the hematologic values used to calculate physiologic reference ranges for this species.  Tables 1 and 2 summarize the reference values and compare them with published data for pet and wild prairie dogs.
QUESTIONS

1.  
The diet of prairie dogs in the wild consists of mostly:

a. 
Fruit

b. 
Fat

c. 
Fiber

d. 
Protein 

2. 
According to this article, which of the following pathogenic/infectious diseases has not been reported to affect prairie dogs?

a. 
Francisella tularensis
b. 
Demodex mites

c. 
Orthopoxviruses

d. 
Rickettsia spp.

e. 
Streptococcus pneumoniae
3. 
Which of the following is true regarding the results of this article?

a. 
The authors' WBC reference value was lower than published values

b. 
The mean body temperature of a prairie dog does not differ much from that of humans

c. 
The acrophase of the body temperature circadian rhythm occurred in the evening

4. 
Define "acrophase"

 

ANSWERS

1.  
c: Fiber
2.  
e: S. pneumonia

3.  
a: The authors' WBC reference value was lower than published values
4. 
Acrophase: the time at which the peak of the circadian rhythm occurs

 

Ray et al.  Identification of Markers for Imminent Death in Mice used in Longevity and Aging Research, pp. 282-288

Domain 1 – Management of Spontaneous Conditions, Task 3– diagnose condition, K1 – diagnostic procedure

Primary Species – Mice

SUMMARY:  In this study the authors tried to determine early indicators of impending mortality in aged mice.  Eight month old mice (male and female) were implanted with microchips to measure body temperature and body weights were monitored regularly until spontaneous death or euthanasia for humane reasons.  Results of these studies showed that there was a significant decrease in body temperature and weight in aged mice when death was imminent.  The product of weight X body temperature was an accurate and somewhat reliable parameter used to predict impending death.  If this product was decreased by 90% of the average stable values (10-13 weeks prior to death) than it could predict with a high degree of accuracy that death was imminent. 

In addition, another subset of aged mice (around 22 months old) that were euthanized for humane reasons was compared to young mice (2-3 months of age) for several cytokine parameters.  There was a high variability in cytokine measurements but they were able to collect data and do comparisons of several serum parameters to see what changes were occurring prior to health deterioration.  Some consistent measures were an increase in chemoattractant protein 1, total plasminogen activator inhibitor 1, IL6 and TNFα and a decrease in resistin, leptin, IL3, IL12p40 and p70, IL17 and RANTES.

This study was able to document some standard levels of body weight and temperature in Hsd:ICR (CD1) mice and could be used as a reference point for these mice.  The authors suggest further studies might be useful in other strains and specific models to get early indicators of illness in other strains of mice.

QUESTIONS
1. T/F.  An increase in body temperature is a reliable indicator of impending mortality in aged CD1 mice?

2. T/F.  One can easily collect blood from a mouse that has died spontaneously as long as it is within 2 hours of death?

3. T/F.  These published data for body weight and temperature are reliable indicators of imminent mortality in multiple strains and mouse models of disease?

ANSWERS
1. False – a decrease in body temperature is more common.

2. False – Tissues undergo rapid autolysis and it is unreliable to collect blood for analysis after death has occurred.

3. False – this data set is useful for this particular strain of mice but further datasets need to be established for other strains and the various mouse models of disease.

Reproduction

Du et al.  Seasonal Changes in the Reproductive Physiology of Female Rhesus Macaques (Macaca mulatta), pp. 289-293
Domain 1. TT1.5. Physiology with emphasis on normative data and characteristics, metabolic differences or metabolism of induced disease, reproductive physiology, and clinically significant physiological features

Primary Species: Rhesus macaques (Macaca mulatta) 

SUMMARY: Seasonal changes in menstrual cycle patterns and internal reproductive organs were studied in 16 female rhesus macaques in indoor/outdoor housing in China. Uterine size and shape and endometrial thickening were evaluated during the early-secretory phase (the 15th-20th day of the macaque’s menstrual cycle) by using ultrasonography and MRI. They found that the normal menstrual cycle is 28 +/- 8 days. Ultrasound assessed the uterus, endometrial lining, myometrium, and uterine length, width, and thickness.  The same structures were measured and compared using contrast enhanced MRI. During the reproductive cycle (October to February), the macaques’ menstrual cycles were short and regular, and the endometrial lining was easily visible by ultrasonography and MRI. However, during the non-reproductive season (March to September), menstrual cycles became irregular, endometrial lining was unclear, and the endometrium did not change markedly during the early estrus. The uterus and cervix appear similar in shape between reproductive and non-reproductive season, but the endometrium became increasing hyperplastic near ovulation. Also, the uterus and cervix were thicker and had increased volume during estrus. MRI showed a characteristic hollow between the body of the cervix and uterus during the reproductive cycle. The menstrual cycle patterns and reproductive organs of the macaques showed marked seasonal variation throughout the 12 month period. MRI and ultrasound are equally effective methods to evaluate estrus. This study showed that the rhesus could be a good animal model for human menstrual issues.

QUESTIONS

1.
What is the significance of this study?

2. 
What are the signs of estrus as evaluated by ultrasound and MRI?

3. 
What is the normal menstrual cycle of a rhesus macaque?

ANSWERS

1. 
Sex hormone levels vary seasonally, animal model for human menstrual issues  

2. 
Hyperplastic endometrium, thickened cervix and uterus, “hollow” between cervix and uterus

3. 
28 +/- 8 days

Health Surveillance
del Carmen Martino-Cardona et al.  Eradication of Helicobacter spp. by Using Medicated Diet in Mice Deficient in Functional Natural Killer Cells and Complement Factor D, pp. 294-299

Primary Species: Mouse
SUMMARY: Helicobacter spp. are still widespread rodent pathogens in academic institutions. Conditions associated with Helicobacter are vast and include hepatitis, hepatic tumors, altered GI uptake of target products and altered immune parameters all of which will affect animal based research. Immunodeficient mice are also prone to typhlitis, proctitis and even altered reproductive parameters associated with Helicobacter infections.  Although rederivation of mouse strains is the ideal method of eradication, oral treatments are sometimes appropriate but have varying success, particularly for immunocompromised animals. The authors in the present study attempt eradication of H. hepaticus, H. bilus, and H. rodentium from 2 strains of immunocompromised mice using a 4-drug in feed therapy.
The investigators used 32 X B6.129-Cdt1m1Gru (Cd1-/-) mice (deficient in NK cell activity) naturally infected with H. hepaticus with or without H. rodentium divided equally between treated and control groups with both 8-12 wks of age and over 24 wks of age represented. Eighteen C129-Cfdtm1Yxu (Df-/-) (deficient in factor D for complement activation) were also examined in both treated and control groups. All animals were individually housed and each confirmed to be positive for Helicobacter spp via PCR prior to treatment regimen. The drug combination used for treatment was 3 mg amoxicillin, 1mg Metronidazole, 0.02 mg omeprazole and 0.5 mg clarithromycin all added to 5mg commercially available tablet.  The control group was fed the diet tablet alone.  The animals were fed the treatment and control diets for 8 weeks with fecal samples collected for PCR every 2 weeks for a total of 12 weeks from the initiation of treatment. 
After treatment, all 8-12 wk Cd1 and all Df in the treatment group tested negative for Helicobacter spp at the 2 week time point to the end of the study.  The group of older Cd1-/- tested positive through treatment phase but had negative tests after treatment likely due to the entrenched Helicobacter infection making eradication more difficult. All controls remained positive throughout the study.  Control Cd1 -/- males gained significantly more weight than the treated males. Treated mice from both groups had enlarged cecae and the treated Cd1 group had diffusely distended intestines all likely due to dysbiosis. In the male Cd1-/- there was a significantly greater weight gain in the control animals over the treatment group possibly due to a reduction in appetite. On histopathology the control mice had significantly higher incidence of hepatic inflammation and treated males had a greater prevalence of portal fibrosis than control males. 
 
QUESTIONS
1.
T/F. Helicobacter organisms are readily detected histopathologically in hepatic inflammatory lesions caused by Helicobacter species when using an appropriate silver stain.
2. 
The components of the 4-drug dietary treatment of Helicobacter in mice include all of the following except:
a. 
Omeprazole
b. 
Clindamycin
c.  
Amoxicillin
d. 
Metronidazole
e. 
Clarithromycin
3. 
T/F. The 4 drug combination resulted in less weight gain in male immunocompromised mice possibly due to decreased appetite.
ANSWERS
1.
F
2. 
B
3.
T 
Jensen et al.  Vacuum-Cleaner Noise and Acute Stress Responses in Female C57BL/6 Mice (Mus musculus), pp. 300-306
Domain 1 
Primary Species: Mouse

SUMMARY:
Materials and Methods: This manuscript describes a study on audiogenic stress in mice.  In the 1st experiment, ACTH stimulation tests were performed to measure fecal corticosterone metabolites (FCM).  The second experiment measures FCM in noise exposure and non-exposure groups.  A vacuum-cleaner was used to produce noise for 1 hr.  The third group assessed stress through tests of behavior.  Like the 2nd experiment, there were noise and non-noise groups.  Open-field and light/dark testing was used.  

Results:  Ambient noise was 53 dB.  Noise-exposure was measured at 85.6 dB.  As expected, higher FCM were measured after the ACTH stimulation test.  In the noise experiments, FCM was higher at 8 hrs post-exposure in noise-exposed animals.  However at 10 hrs, FCM was higher in the non-exposed group.  There was no significant difference in performance in the behavioral testing.  

Conclusions:   FCM can be used to measure cortical in mice.  No acute-stress response was noted in any experiment.  However, the pattern FCM was different between groups. The authors suggest that diurnal variation in corticosterone may have been affected.

QUESTIONS
1.
How is an ACTH-test performed?

2.
How is open-field testing performed?  How will a “normal” mouse behave?

ANSWERS
1.
Synthetic ACTH is administered IP (mouse dose 60μg/100g, reconstituted in sterile saline).  FCM or serum cortisol is measured hourly.  The peak is usually 6-12 hrs post injection.

2.
Mice are placed in a square acrylic arena.  The inner zone is marked.  Time spent in the inner zone is recorded.  A “normal” mouse will retreat to the side wall.

Management

Baran et al.  Development and Implementation of Multimedia Content for an Electronic Learning Course on Rodent Surgery, pp. 307-311
Domain 3: Research
Task 1.  Facilitate or provide research support.
Task 3.  Design and conduct research.
                          TT3.8 Experimental surgical techniques and instrumentation.

                          TT3.10. Replacement, reduction, refinement techniques.

                          TT3.11. Aseptic requirements for performing surgery
SUMMARY: In the introduction, the authors state that the increased need for expertise in rodent surgery can provide a need to streamline a training program while maintaining its effectiveness and one way to achieve this is to develop an electronic or on-line course for rodent surgery.  They identify advantages for use of e-courses including the ability to use different modalities to accommodate different learning styles, the flexibility of on-line scheduling, and the opportunity for participants to work at their own pace and repeat concepts/modules of their own choice, to name a few.  They discuss the educational theory for how surgical skills are learned and how e-learning can be incorporated to improve the surgical training program.  Finally they express concern that to date there have been a lack of objective means to evaluate whether e-courses are as effective in presenting information as traditional lecture-based presentations.  

In this study the authors developed a rodent surgery course in two different formats, traditional classroom lectures and e-learning modules with the intention of comparing the effectiveness of the two teaching formats.  STUDY I:  Two different groups of undergraduate students were presented the course material in either the lecture or the online format, and then the course was evaluated based on the students' responses to a survey evaluating accessibility, usability, relevance, and content.  The ability of the method to actually present material and teach students was evaluated based on students scores on multiple choice tests on the material covered.  STUDY II:  Graduate students were presented the same material in the on-line method only.  The on-line course was evaluated by the same methods described under STUDY I.  STUDY III:  Post-graduate students and university personnel were presented specific modules of the e-learning course, then the course was evaluated as described in STUDY I.

Overall few differences were observed between the two methods of course presentation.  Mean exam grades were not significantly different.  Responses to the group surveys were not significantly different except for responses to 2 questions, 1 dealing with "Ease of Accessing the e-learning Course Website" and "Ease of navigating the e-learning Website".  All groups appeared positively to the videos, and 24 hour availability of the course material.  Videos with voice-overs were preferred over silent videos by 65% of the students.

In summary, the authors concluded that it was possible to develop an on-line rodent surgery course.  Further, through their testing they demonstrated that the knowledge was transmitted and retained at a level comparable to a traditional didactic setting.

QUESTIONS
1.  According to the article surgical skills are acquired in three stages, cognitive, associative and autonomous.  Which stages can be successfully taught with an e-leaning curriculum?    

A.  
Cognitive.

B.  
Associative

C.  
Autonomous

D.  
A and B

E.  
All of the above.

ANSWERS
1.  D.  
A and B

Freebersyser et al.  Evaluation of a Commercial Colorimetric Fecal Dipstik Assay for the Detection of Helicobacter hepaticus Infections in Laboratory Mice, pp. 312-315
	Domain 1 - Management of spontaneous and experimentally induced diseases and conditions; Task 3 - Diagnose disease or condition as appropriate  

 

Primary species - Mouse

 

SUMMARY: At least 8 Helicobacter spp. naturally infect mice used in biomedical research. Of these, Helicobacter hepaticus has been reported to be the most prevalent pathogenic species of Helicobacter detected in laboratory mouse colonies. Consequences of infection with H. hepaticus range from subclinical disease to overt morbidity in susceptible mouse strains. In addition, hepatic and colonic neoplasia, hepatitis, and typhlocolitis have been associated with H. hepaticus infection in multiple strains of mice. Two such strains, A/JCr and C57BL/6, differ in their response to H. hepaticus infections, with A/JCr mice susceptible and C57BL/6 mice resistant to hepatic and large intestinal pathology.

 
This study compared the specificity and sensitivity of the Helicobacter colorimetric dipstick assay with that of the generic Helicobacter PCR assay in detecting H. hepaticus in faeces of mice experimentally or naturally infected with H. hepaticus. 

 

The % sensitivity {[true positives/(true positives + false negatives)] X 100} and the % specificity {[true negatives/(true negatives + false positives)] X 100} were calculated. The colorimetric Helicobacter dipstick assay had a diagnostic sensitivity of 13% and diagnostic specificity of 94%. The colorimetric dipstick assay had high specificity but lacked sensitivity for detecting H. hepaticus, thereby limiting its utility as a diagnostic screening test for H. hepaticus infections in research mice.

 
QUESTIONS
1.  The pathological responses induced in A/jCr and C57BL/6 mice infected with H. hepaticus differ. True or false?
2.   Accurate detection of Helicobacter spp. is crucial to maintain Helicobacter-free mouse colonies and minimize the potential for these pathogens to confound research studies, especially those involving enterohepatic disease models. True or False?
3.   A/JCr mice were inoculated by oral gavage with 108 H. hepaticus strain MU94 and fresh fecal pellets collected for testing after

a.    3 weeks

b.    1 month

c.    2 months

d.    6 months

e.    None of the above
4.   Diagnostic approaches to detect Helicobacter infections in mice include;

a.    Microbiologic culture of intestinal contents or feces 

b.    Serologic assays for the detection of Helicobacter-specific antibodies in serum

c.    Histopathologic evaluation of liver or large bowel 

d.    PCR testing of feces or tissues

e.    All of the above

 

ANSWERS
1.    True

2.    True

3.    c

4.    e


	

	

	

	

	


Experimental Use
Traslavina et al. Euthanasia by CO2 Inhalation Affects Potassium Levels in Mice, pp. 316-322

Task 1: Prevent, Diagnose, Control, and Treat Disease

Primary Species: Mouse

SUMMARY: High levels of serum potassium are attributed to acidemia, sex associated differences, artifacts related to collection, handling, or technique of blood collection. 
This article discusses why there may be variations in serum potassium levels.  The following techniques were assessed using adult C57BL (female ) mice: blood delivery – leaving needle attached to syringe versus removing needle before transferring to serum separator tubes, clot time –centrifugation of sample before clotting of blood versus allowing blood to set for 15 or  30  minutes before centrifuging, separation of serum – using a  gel separator tube or separating manually, whether potassium could diffuse from the clot into the serum if stored for prolonged periods, collection of blood intracardiac versus caudal vena cava, method of euthanasia – CO2 or ketamine-xylazine mixture.    Sixty to 100 normal healthy mice were used as reference ranges for serum potassium.  The following variables did not show a significant effect on serum potassium concentrations: site of collection, delivery method, use of serum separators,  clot time before serum separation and time between collection and analysis of samples in separator tubes.  Deep anesthesia or euthanasia of mice had the greatest effect on serum potassium levels.  CO2 euthanized mice had a significantly higher mean pCO2, sodium, calcium, serum potassium and plasma potassium than did the ketamine-xylazine euthanized mice.  The authors noted an absence of hyperkalemia without CO2 administration and its presence when CO2 was used.

QUESTIONS 
1. Which knockout strain has an expected phenotype of hyperkalemia?

2. Define respiratory acidosis

3. Which species express artifactual hyperkalemia due to increased intraerythrocyte potassium concentrations?

4. What  is the reason for the  hyperkalemia in mice used for this paper?
ANSWERS
1. ENaC knockout mouse

2. An increase in pCO2 greater than 45 mmHg.

3. Equine and Canine (Akitas and other cold weather breeds)

4. The antemortem respiratory acidosis produced by CO2 administration

Moccia et al.  Evaluation of Hydration and Nutritional Gels as Supportive Care after Total-Body Irradiation in Mice (Mus musculus), pp. 323-328

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

Primary Species: Mouse (Mus musculus)

SUMMARY: These authors tested the hypothesis of whether additional supportive care such as hydration and nutritional gels could decrease the mortality associated with mice receiving irradiation. In vitro assays lack the robustness needed to predict which radioprotectancts may work against lethal radiation, as in the case of a radiation exposure from accidents, or nuclear and radiologic terrorism. The authors used male CD2F1 mice and divided these mice into 3 groups that would receive different doses of radiation. One of the groups was a control group and received no radiation. The dose rate used was 0.6 Gy/min. Of these groups, the mice were further divided into treatment groups, again using a control group that received no additional hydration or nutritional gel support. Mortality rates among groups showed no statistical difference and the authors concluded that hydration and nutritional gels are not effective methods of supportive care for increasing survival of irradiated mice.

QUESTIONS
1. What other treatment did the authors mention that could be added to the nutritional or hydration gel packs that could reduce mortality?

a. Cyclosporine

b. Antimicrobial agent

c. Cyproheptadine

d. Cisplatin

2. What system is affected with a 10 to 100 Gy dose?

a. Cerebrovascular

b. Hematopoietic 

c. Gastrointestinal

3. In mice with the hematopoietic syndrome (destruction of the bone marrow)—when is mortality expected?

a. Day 10

b. Day 15

c. Day 20

d. Day 30

4. Other than survival, what other parameter was measured in this study to determine if the supplemental hydration or nutritional packs had any measureable effect on the mice?

a. WBC

b. Water consumed

c. RBC

d. Body weight

ANSWERS
1. Antimicrobial agent
2. Gastrointestinal
3. Day 30
4. Body weight

Hoggatt et al.  A Spoonful of Sugar Helps the Medicine Go Down: A Novel Technique to Improve Oral Gavage in Mice, pp. 329-334

D1, T4:  Treat disease or condition as appropriate.

Primary Species: mouse
 

SUMMARY: The object of this study was to determine whether precoating gavage needles with sucrose would facilitate oral gavage in mice, as measured by decreases in procedural time, observable animal stress, and animal glucocorticoid stress response.

 

Materials and Methods: Mice were restrained and gavaged.  The procedure was scored as stressful or non-stressful based on the animals’ responses both during and after the procedure.  Time to passage of the gavage needle was recorded.  36 mice were gavaged twice daily with needles pre-coated with either sucrose or water for a total of seven trials.  Both stress and time to passage were recorded.

 

40 mice were then gavaged with a needle pre-coated with one of five different solutions:  ultrapure water, 1 g/mL sucrose, 27 mg/mL citrate, 1 g/mL sucrose plus 27 mg/mL citrate, or 0.5 M NaCl.  Time to passage was recorded.

 

Plasma corticosterone levels were measured for mice gavaged with the various solutions.

 

Chi square analysis was used to determine statistical significance of stressful to nonstressful events and instantaneous passages to non-instantaneous passages in mice gavaged with water- or sucrose-coated needles.  Two-tailed t test was used to compare plasma corticosterone levels following a 10-second gavage of water-coated needles with that of sucrose-coated needles.

 

Results: Mice treated with water-coated gavage needles demonstrated significantly more stressful reactions than did those treated by using sucrose-coated needles.  The average time to passage was significantly lower in mice gavaged with sucrose-coated needles compared with those coated with water.  Time to passage of the gavage needle decreased significantly with increasing trial number.  Mice that received sucrose-coated gavage needles had a significantly higher frequency of instantaneous passages.  Sodium chloride decreased time to passage.  Gavage needles coated with sucrose resulted in the fastest average time to passage.  Mice that experienced gavage with sucrose-coated needles had significantly lower plasma corticosterone levels after gavage compared with those that had gavage with water-coated needles and did not differ significantly with those of nongavaged control mice.

 

Discussion: These results suggest that investigators using oral gavage in mouse studies should explore sucrose precoating of gavage needles to improve animal welfare and reduce confounding variables associated with procedure stress.

 
QUESTIONS
1. 
True or false:  Citrate-coated gavage needles decrease time to passage during the procedure.

2. 
True or false:  Water is not as effective as sucrose in alleviating the stress associated with oral gavage in adult mice.

 

ANSWERS
1.     False
2.     True
Atcha et al.  Alternative Method of Oral Dosing for Rats, pp. 335-343

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 - Rat

SUMMARY: The authors describe a study to investigate the suitability of syringe dosing with a 10% sucrose mixture as an alternate to a gavage technique, an example of refinement.  Oral dosing via gavage involves removing an animal from its cage and manual restraint both of which can cause distress.  Oral gavage is associated with morbidity and mortality due to accidental entering of the trachea and damage to the esophagus or stomach.  The authors examined the palatability, pharmacokinetic profile, and enhancement of cognitive performance in the novel object recognition test of two Alzheimer drugs (donepezil and galantamine) comparing to traditional gavage techniques and syringe feeding in 10% sucrose solution.  They also investigated dosing nicotine via both methods.

All animals (male Lister hooded rats) voluntarily and readily learned to drink from the syringes the sucrose vehicle as well as the two Alzheimer drugs.  Rats had a conditioned taste aversion to the nicotine due to side effects of the drug leading to its rejection on the second day of dosing.  Blood and brain drug concentrations of galantamine, as well as pharmacokinetic data, did not differ between syringe and gavage dosed animals.  However, these parameters did differ for donepezil (much higher blood and brain concentrations in syringe-fed animals).  The authors attribute the difference to the extensive first pass hepatic metabolism of the drug and possible lingual or buccal absorption in syringe fed animals.   Both drugs significantly improved rodent object recognition memory and there were no differences between syringe fed and gavage dosed groups.  Authors found that 5 mL/kg of solution was too large a volume for rats to voluntarily drink and recommend no more than 2 mL/

 kg.  Other caveats of technique 

QUESTIONS
1.  
What is the novel object recognition test particularly sensitive to?

a.  
Animal handling

b.  
Drug administration

c.  
Both a and c

d.  
None of the above

2.
What was the duration of the learning period for the syringe technique for the rats in this study?

a.  
No learning period

b.  
2 days

c.  
3 days

d.  
5 days

3.  
Which of the techniques (gavage vs. syringe) required more time to perform?

a.  
Gavage

b.  
Syringe

4. 
The authors caution the need for further study of long-term dosing with the sucrose solution due to what?


a.  
Alterations in renal structure and function 

b.  
Alterations in hepatic structure and function 

c.  
Alteration in pancreatic structure and function

ANSWERS
1. 
c

2. 
c

3. 
b

4. 
b

Linkenhoker et al.  Effective and Safe Anesthesia for Yorkshire and Yucatan Swine with and without Cardiovascular Injury and Intervention, pp. 344-351

Domain 3 - Research  Task  3  -  Design and conduct research

SUMMARY: This study evaluated the effect of different anesthetic combinations in Yucatan and Yorkshire pigs with and without cardiovascular injury and intervention (CI). during catheterization, intubation and transport. Of the anesthetics evaluated  midazolam-ketamine was the anesthetic of choice. Although the dose may be different between the two breeds- Yucatan needing a higher dose- midazolam-ketamine was safely used for catheterization and intubation of both healthy and CI pigs.

QUESTIONS
1. 
Name the genus and species of the pig 
2. 
What animal is used as a common model of cardiovascular injury and intervention 

A. 
Canis familiaris 

B. 
Sus scrofa 

C. 
Rattus norvegicus 

D. 
Mustela putorius furo 
3.  
Some advantages of pigs as models of cardiovascular injury and interventions are 

A. 
Anatomic and physiologic characteristics similar to humans 

B. 
Similar coronary artery distribution 

C. 
Effective collateral blood flow to myocardium after coronary artery  blockage 

E. 
Ease of restraint and ability to anesthetize 

F. 
All of the above 

G. 
A, B, C 

ANSWERS

1. 
Sus scrofa 

2. 
B 

3. 
G 

Taylor and Gleason.  Effect of Body Position on Limb Lead Electrocardiographic Findings in Sedated Cynomolgus Macaques (Macaca fascicularis), pp. 352-356

Domain 1. K2 Research methods and equipment

Primary Species: Cynomologus Macaques (Macaca fascicularis)

SUMMARY: Changing body position, location of subdermal pins, and supplemental sedation are common methods used for improving signal quality for collection of ECG measurements. It has been demonstrated that in dogs, differences in position can change lead II ECG parameters (R wave amplitude and mean electrical axis) leading to recommendations that tracings obtained from different positions should not be compared. The study was designed to demonstrate that body position and the use of multiple technicians for ECG collection had no effect on ECG parameters during limb-lead-only evaluation of ketamine sedated Cynomologus macaques.  Multiple ECGs were collected by different technicians with the macaque in one of four body positions (Left Lateral, Right Lateral, Dorsal, and Ventral). There were no significant differences among positions for QRS and QT intervals. Small biologically irrelevant but statistically significant changes for heart rate, PR, P wave width, and RR interval were noted. Changes in technicians resulted in little variation in ECG readings.  The authors propose that in contrast to the dog, that comparison across positions is more appropriate in the Cynomologus macaque.

QUESTIONS
1. True or False. Ketamine has been shown to have little effect on ECG parameters, with the exception of heart rate.

2. In has been demonstrated that during Lead II ECG collection in dogs, positional changes can result in significant variation in which parameters?
ANSWERS
1. True   (causes increase in heart rate during the first 20 minutes after administration)

2. R wave amplitude and Mean Electrical Axis.

CASE REPORT

Goldschmidt et al.  Cleft Lip and Palate Associated with Other Malformations in a Neotropical Primate (Saimiri ustus), pp. 357-360

Domain 1, Task 3-Diagnose diseases or conditions as appropriate.

Tertiary species – Other NHPs [Bare-eared squirrel monkey (Saimiri ustus)]
SUMMARY:  This is a case report of a male bare-eared squirrel monkey from a breeding colony in Brazil who was born with multiple malformations including bilateral cleft lip and palate, bilateral radial aplasia, L3 vertebral  malformation,  and absence of thumbs on both hands.  Hands were contracted toward the forearms due to lack of radius and the ears were set in a lower than normal position.  This is the first report of this condition in this species.  The authors noted that this condition bears resemblance to human trisomy 18 defects and that 28% of human cases of bilateral cleft lip and palate were also associated with other malformations-33% of which were limb and vertebral malformations-as seen in this animal.  In S. sciureus, a high incidence of cleft lip or palate is associated with consanguineous mating, but this colony has a strictly controlled breeding program and records showed that this animal’s parents were not related and had normal karyotypes.  Authors pointed out the importance of further cytogenetic analyses, genetic variability quantification, and detection of environmental teratogens in order to further characterize and/or prevent these conditions in colonies.  They also pointed out the importance of being able to quantify the background incidence of this and other congenital anomalies so as to not confound safety and teratology experiments in which non human primates are often used.

QUESTIONS
1.
Which sex shows predominance for cleft lip and palate in non human primates and humans?

2. 
What is the chromosome number of this Saimiri species?

3.  
What family, superfamily, infraorder and suborder do Saimiri belong to? (According to the blue book)

ANSWERS
1. 
Male

2. 
2N=44.  The number of chromosomal arms differs among different species-giving them different karyotype numbers.

3. 
Family - Cebidae;  Superfamily - Ceboidea; Infraorder - Platyrrhini; Suborder - Anthropoidea

