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Balansard et al. Revised recommendations for health monitoring of non-human primate colonies (2018): FELASA Working Group Report, pp. 429-446

Domain 1: Management of Spontaneous and experimentally Induced Diseases and Conditions
Domain 3: Research
Domain 4: Animal Care

SUMMARY: This paper, a FELASA working group report, provides an extensive description of the new recommendations developed for the health screening of non-humane primates with some revisions, if compared to the previously published recommendations (Weber et al, 1999). Differences between the 2 reports are due to the changes that came into effects with the EU directive, 2010/63/EU.

Such recommendations are written and published to meet the needs of users and breeders of commonly used non-humane primates in biomedical research, mainly Macaca mulatta, Macaca fascicularis, Callithrix jacchus, Saimiri sciureus, Chlorocebus aethiops and Papio spp.

The most important aspects of health monitoring programs for non-human primates are discussed with different health screening strategies and protocols, with details on frequency of monitoring.

The authors also provide a comprehensive list of infectious agents that should be monitored and for each include test available today, limitations associate to such test, purpose and action to be taken in case the pathogen is detected.

The need for a standardization of health monitoring reports and certification is also discussed.

Reports should be readily available and clearly give information on the infectious agents of interest, laboratory performing the testing ad methods of testing as well as sample size and frequency of testing.

 

QUESTIONS
1. Name the tests that are available today for the screening of Simian Foamy Viruses (SFV), their limitations and purposes.

2. Should Echinococcus multilocularis be considered a risk for non-humane primates used in biomedical research? How is the parasite diagnosed?

 

ANSWERS
1. Serology: does not detect latent virus; performed as a quarantine screening


Multiplex Flurorometric Immunoessay; does not detect early disease and it is used in the prescreening for research involving maintenance of cell cultures and transplant studies.


ELISA, Western Blotting and PCR may not be widely available; when available they are used to confirm a positive serology result.

2. Echinococcus multilocularis should be considered a risk if primates have access to outdoor enclosures when a possible contact with infected foxes can occur, in areas in which this parasite is endemic. It should be considered that Echinococcosis can occur after a long period of time after importation from an endemic area.  Serology and PCR can be used; however a post mortem examination gives the most useful information.

ORIGINAL ARTICLES

De Biase et al. Characterization of inflammatory infiltrate of ulcerative dermatitis in C57BL/6NCrl-Tg(HMGA1P6)1Pg mice, pp. 447-458

Domain 3: Research

Primary Species: Mouse (Mus musculus)
 

SUMMARY: The authors investigated a potential pathogenic mechanism for ulcerative dermatitis through characterization of inflammatory infiltrates and cytokine expression of C57BL/6NCrlTg[HMGA1P6]1Pg mice that spontaneously developed itchy and ulcerative skin lesions.  The results revealed several similarities to the features of a cutaneous type I hypersensitivity reaction, suggesting a possible allergic etiology for UD in mice. 

 

The study evaluated ante- and post-mortem UD lesions. Clinical data collected included sex, age, a detailed description of the skin lesions, and a visual examination of pruritis.  UD lesions were scored with a clinical system that considered scratching number, type of lesion, length of lesion, and region affected, a system recently developed by Hampton et al.  The severity of dermal lesions was assessed histologically and scored as mild, moderate, severe, or marked based on inflammatory infiltrate observed. 

 

The study results found 41.6% of 60 mice affected with UD.  There was no significant sex predilection, and the mean age of onset was 16 months.  A predominance of disease occurred during the late spring and summer months.  Immunohistochemical analysis revealed a predominant CD3+CD4+ leukocyte population.  Immunofluorescence revealed numerous IgE-bound mast cells among the infiltrates.

 

QUESTIONS
1. 
Which of the following stains would be correctly used for the purpose listed? Select all that are correct.

a.  
Hematoxylin and eosin for morphology

b.  
Toluidine glue for mast cells

c.  
Methenamine silver for fungi

d. 
Gram for bacteria

2. 
TGF-β and its signaling pathways have:

a.  
Inhibitory effects on B cells and mast cell proliferation and stimulatory effects on T cells and IgE production.

b. 
Stimulatory effects on B and T cells, IgE production, and mast cell proliferation.

c. 
Stimulatory effects on B cells and mast cell proliferation and inhibitory effects on T cells and IgE production.

d. 
Inhibitory effects on B and T cells, IgE production, and mast cell proliferation.

3. 
T/F: Th2 cells play a key role in hypersensitivity reaction by producing cytokines IL-4, IL-5, and IL-13, which are responsible for the class switching of B lymphocytes to IgE production.

4. 
T/F: Elevated serum IL-6 and TNF-α indicates a systemic inflammatory reaction.

 

ANSWERS
1. 
All are correct

2.  
d
3. 
T

4.  
F

 

Bauer et al. Comparison of pre-emptive butorphanol or metamizole with ketamine +medetomidine and s-ketamine + medetomidine anaesthesia in improving intraoperative analgesia in mice, pp. 459-469

Domain 2: Management of Pain and Distress

Primary Species: Mouse (Mus musculus)
 
SUMMARY
Problem: Mice are difficult to anesthetize for three primary reasons: high incidence of hypothermia, high incidence of hypoglycemia, and strain-differences in the effectiveness of anesthetic drugs. In addition to inhalant anesthetics, a ketamine + alpha-2 agonist is the most common protocol but there can be large variations in depth and duration making standardization challenging.

 

The purpose of the study was to compare protocols in terms of the effectiveness of analgesia and quality of recovery.

 

Two primary protocols were compared: ketamine + medetomidine and s-ketamine + medetomidine in C57BL/6J mice. The two protocols were also evaluated with butorphanol – a kappa-opioid agonist and partial agonist or antagonist at mu-opioid receptors and metamizole – a nonsteroidal antipyretic analgesia that inhibits NDMA receptors, inhibits cyclooxygenase and is an antagonist of TRPA1 channels. S-ketamine has been demonstrated to be effective at 50% reduced dose than racemic ketamine in hamsters, cats, and humans. The researchers also reversed medetomidine at an earlier time point than that of racemic ketamine to find the earliest time point that would not result in ketamine-induced catalepsy. Finally, comparisons between sexes were made since sex differences in drug metabolism have been reported.

 

Study Design: 8 males, 8 female 15-20-week-old mice housed in an SPF facility. Each mouse was randomly assigned to two treatment groups with a 2-week washout period. Mice were injected IP with one of the general anesthetic drug protocols then the pedal withdrawal reaction (PWR) was used to assess anesthesia and analgesia during induction and recovery. They also measured respiratory frequency (RF), heart rate (HR), SpO2 and body temperature.

 

Protocols: Ketamine + medetomidine (KM) with either butorphanol or metamizole given 30 min prior to induction. And S-ketamine + medetomidine (SKM) with either butorphanol or metamizole given 30 min prior to induction.

 

 Results:

1. PWR was lost in only 9/16 mice in the SKM group, 15/16 in the KM group, 16/16 in the KM + metamizole group, 11/16 in the SKM + metamizole group, 16/16 in both the KM + butorphanol and SKM + butorphanol groups.

2. Butorphanol also lengthened the duration that the PWR was absent.

3. Butorphanol shortened the induction time and decreased K catalepsy but increased the excitation rate during induction for KM protocols.

4. Butorphanol resulted in insufficient respiration and “massive bronchial secretions” in the male mice.

5. Butorphanol with KM resulted in longer recovery time and more ataxia compared with metamizole

6. Ataxia after recovery of PWR noted in all treatment groups

7. Sex differences in response to drugs noted possibly due to differences in lean body mass, body-fat composition, and/or hepatic enzyme differences (males took longer than females in some groups).

8. Sex differences also noted for HR and RR (males higher than females for both parameters).

 

Conclusions:

1. More dose studies needed for s-ketamine in mice; current protocol of a 50% reduction in dose compared with regular ketamine was not sufficient.

2. Butorphanol and metamizole improved analgesic quality in KM and SKM protocols.

3. KM + butorphanol resulted in the best analgesia but also the most side effects so dose reduction for butorphanol should be considered in this strain, especially males.

4. Early antagonism of medetomidine with atipamezole in the SKM group improved the quality and time for recovery.

5. No disadvantages for metamizole use

6. Recommend pre-medication with metamizole for KM or SKM protocols.

 

QUESTIONS
1. (T/F) Butorphanol is a DEA category III drug.

2. Which of the following is NOT one of the effects of alpha-2 agonists?

a. Hypertension

b. Tachycardia

c. Analgesia

d. Bradycardia

3. What are two common detrimental effects of general anesthesia in mice?

a. Hyperthermia and tachycardia

b. Hypothermia and hyperglycemia

c. Hypothermia and bradycardia

d. Hypothermia and hypoglycemia

4. All of the following are effects of ketamine EXCEPT:

a. Provides no analgesia

b. Muscle rigidity

c. Cardiovascular depression

d. Anti-inflammatory effects in some species

 

ANSWERS
1. False, it is a category IV drug

2. b
3. d
4. a
Benga et al. Acinetobacter species in laboratory mice: species survey and antimicrobial resistance, pp. 470-477

Primary Species: Mouse (Mus musculus)
 

SUMMARY

· In recent years the prevalence of animal multidrug-resistant Acinetobacter infections has increased considerably.

· The aim of this study was to specify Acinetobacter species isolated from laboratory mice and to test them for their antimicrobial susceptibility.

· Acinetobacter spp. were isolated during routine health monitoring

· By 16S rRNA and rpoB gene sequencing, seven of the isolates were identified as Acinetobacter radioresistens, three isolates belonged to Acinetobacter genomospecies 14BJ, one isolate was classified as Acinetobacter pitii and one as Acinetobacter sp. ANC 4051.

· The distribution of the minimal inhibitory concentration (MIC) values was uniform for 21 of the 23 antimicrobial agents tested, whereas a broad MIC distribution was recorded for tulathromycin and streptomycin.

· The MIC values recorded were low for the majority of the antibiotics tested.

· Very high MIC values, which will probably render a therapeutic approach using these substances unsuccessful, were recorded for florfenicol, tiamulin, tilmicosin and cephalothin in most of the isolates.

· In conclusion, in this study the colonization of laboratory mice with different Acinetobacter species was demonstrated, displaying similar antibiotic susceptibility profiles, with possible implications in the Acinetobacter epidemiology as well as in the husbandry and experimentation of the colonized animals.

· -The laboratory mouse can be involved in the extra-hospital epidemiology of Acinetobacter infections.

· The colonization or infection of laboratory rodents with Acinetobacter species can be problematic, especially for immunocompromised animals.

 

QUESTIONS

1. 
Which of the following statements is FALSE regarding Acinetobacter species?

a. Regarded as a major infectious problem in human medicine, particularly in immunocompromised patients.

b. Strains involved in nosocomial infections are frequently multidrug-resistant.

c. Able to survive in the environment for short periods of time only.

d. Ubiquitous within the environment and can be found in soil, water, on surfaces or in food products.

2. 
Which of the following statements is FALSE regarding Acinetobacter species in animals?

a. During recent years, the prevalence of animal multidrug-resistant Acinetobacter infections has decreased

b. considerably.

c. Isolates been collected from mice, guinea pigs, rabbits, dogs, cats, horses, donkeys, cattle, goats and birds.

d. Animal isolates not present concerns regarding infections of humans that are in contact with animal carriers.

e. Animal isolates may produce serious animal diseases ranging from localized infections to septicemia.

3. 
Which of the following statements is FALSE regarding Acinetobacter species in laboratory rodents?

a. The FELASA recommendations for health monitoring imply examination for infectious agents other than

b. those listed in the recommendations, whenever considered relevant for a microbiological unit, thus granting

c. flexibility in the design of the microbiological surveillance programs of a facility.

d. Concerns for animal welfare or pathology, as well as for experimentation and the husbandry of Acinetobacter spp. infected groups of animals are aspects could be taken into consideration in certain circumstances.

e. It may be isolated from several parts of the bodies of the animals, including skin, upper respiratory tract, cecum and feces.

f. Therapy using antimicrobial agents such as florfenicol, tiamulin, tilmicosin and cephalothin is recommended over rederivation.

 

ANSWERS

1. 
c. They seem to persist for long periods of time in the environment.

2. 
a

3. 
d

 

Yu et al. Reliability of behavioral tests in the middle cerebral artery occlusion model of rat, pp. 478-490

Domain 3: Research; K2 - Research methods and equipment (including behavioral assessment methods); K3 - Animal models (spontaneous and induced)

Primary Species: Rat (Rattus norvegicus)
 

SUMMARY:  Stroke is a top 5 leading cause of death both in the US and in the world.  The middle cerebral artery occlusion (MCAO) in rodents is an important model for focal ischemic stroke. In the rat, stroke can result in paralysis, which mimics the human condition.  In order to test different treatments and interventions for neurological impairment, various strength and behavioral tests are used.  Inter-observer reliability (consistency and stability of scoring an assessment between raters) may be an issue for data collection and interpretation for behavioral testing.  Although guidelines have been presented regarding training programs for new behavioral testers, the need for training has not been explored in the MCAO rat model.  Relative reliability expresses agreement in order of scores and the value used to classify this is the intraclass correlation coefficient (ICC).  The absolute reliability is derived by calculating the difference among the scores from the raters using standard error of the mean and the smallest real difference.  This study evaluated whether training had an impact on the absolute and relative reliability scores of 6 observers who were blinded to the assessments and who had various levels of experience with behavior testing.  The assessments used included the modified neurological severity score, the cylinder test, and the grid-walking test.  Training involved independently viewing behavioral videos and then meeting weekly for 6 weeks to discuss results and identify causes of error and disagreement among raters.  Published criteria for the neurological severity score were sufficient and the NSS was not a point of focus.  There was initial disagreement for results of the cylinder test and grid-walking test. After the initial set of behavioral observations, there was unacceptable relative reliability such that the ICC was less than 0.8 and the SEM values for the absolute reliability were greater than 10%.  ICCs for the tests reached target levels (0.9) by the 4th week of training, but indicators of absolute reliability reached the target from 3rd to 5th week of training.  This study indicates that pre-evaluation training for raters is necessary for behavioral testing assessments and that the length of training should be 4-6 weeks until a target level of reliability is reached. Training for assessment in rats may be similar and as important to training for clinicians who evaluate motor behavior for children with cerebral palsy or adults with Parkinson’s disease.

 

QUESTIONS
1. Which of the following behavior tests is NOT listed as a possible assessment for rat stroke models from the Yu et al., 2019 paper entitled “Reliability of behavioral tests in the middle cerebral artery occlusion model of rat.”  Lab Animals, 2019.
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Yu et al., 2019 





Livingston-Thomas and Tasker, 2013.
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https://www.youtube.com/watch?v
=v56MtrmWAs0
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 https://mousespecifics.com/
2.  
Which of the following animal models has not been used as a model for stroke?

a.  
Swine

b.  
Dog

c. 
Baboon

d. 
Chicken

e.
Gerbil

 
ANSWERS
1.  
e. DigiGait; Other answers are mentioned in article and include a. The grid-walking test; b. Cylinder test; c. Accelerating rotarod; d. Grip strength test

2.  
d. Chicken

Bellini and De Benedictis. Effect of three opioid-based analgesic protocols on the perioperative autonomic-mediated cardiovascular response in sheep, pp. 491-499

Domain 2: Management of Pain and Distress; Task 2 - Minimize or eliminate pain and/or distress; TT2.8. Pharmacological interventions for pain and distress and their effects on physiology, including age and species differences for such interventions, and depth and duration of analgesia provided by such interventions.

 

Secondary Species: Sheep (Ovis aries)

 
SUMMARY
Introduction: Small ruminants (e.g. sheep) are commonly used as in vivo model for experimental orthopedic procedures involving spinal or long-bone surgeries. Hypothesis: The ability of different opioid-based protocols to minimize cardiovascular changes due to surgical stimulation in sheep has not been evaluated therefore, the hypothesis was that different opioid treatments within protocols might prevent a 20% increase in heart rate (HR) and/or invasive mean arterial pressure (MAP), considered as indirect clinical signs of sympathetic activation induced by surgical stimulation. Objective: To test the hypothesis with three different opioid-based analgesic protocols in isoflurane-anaesthetized sheep undergoing experimental spinal surgery.

Materials and Methods. 
Animals - Adult (3 years old) female Brogna sheep (n=18) underwent spinal surgery were anesthetized with propofol and maintained with isoflurane (etAA 1.5 %). 
Study - Prospective controlled study. 
Groups - One of three groups (n=6 / group): methadone 0.3 mg/kg (group M); fentanyl 2 µg/kg followed by 10 µg/kg/h (group F); or buprenorphine 10 mg/kg + ketamine 1 mg/kg followed by 5 mg/kg/h (30 minutes later; group BK). 
Statistical Analysis - Percentage change in HR and MAP was expressed as median (min-max) and calculated every 5 minutes as:100x(Xt-Xt-5)/Xt-5. Normally distributed data were tested. Variations of HR and MAP over time were evaluated with ANOVA one-way and Tukey’s multiple comparisons test was used to detect statistical differences between Tpre and the other time points considered.

Results: The opioid-based protocols evaluated in this study, maintained HR and/or MAP percentage change inferior to 20% (percentage change between -4 and 7% for both variables).

Conclusions: Buprenorphine, methadone and fentanyl were able to minimize the cardiovascular response to noxious surgical stimulation in isoflurane-anaesthetized sheep. HR and MAP do not change by over 20% during the surgical stimulation.

 

QUESTIONS
1. 
True or False. Buprenorphine is considered a partial agonist of µ-opioid receptor and, when compared to the full agonist fentanyl, it is less adequate for the management of postoperative orthopedic pain in sheep.

2. 
The opioid-based protocols evaluated in this study, maintained heart rate and/or median arterial pressure percentage change inferior to:
a. 
15%

b. 
20 %

c. 
25 %

d. 
30 %

e. 
35 %

f. 
None of them are true

3. 
Fentanyl (dose 10 µg/kg/h) in orthopedic model in sheep, was shown to decrease end-tidal isoflurane requirement by 22.6%
a. 
15.6 %

b. 
22.6 %

c. 
35.6 %

d. 
All of them are true

 

ANSWERS
1. 
True

2. 
b

3. 
b

 

Carvajal et al. A REDCap application that links researchers, animal facility staff and members of the IACUC in animal health monitoring, pp. 500-507

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

Primary Species: Rat (Rattus norvegicus)

SUMMARY: The article describes the creation and use of a web-based monitoring system (REDCap) which allows animal care technicians, scientists, veterinarians and IACUC members to access animal health data in real time which facilitates better communication. REDCap is currently commonly used to manage data of clinical studies, and users can collect data online through any mobile device with Internet access and a web-browser (e.g. smartphone, tablet, laptop) recording data efficiently and flexibly in a structured format. The system collects and favors logical storage of data which is important at the time of publishing. So far it has not been commonly used in preclinical research and the paper describes its use to collect and manage general animal health data during breeding and experimentation at the authors facility. REDCap is a secure web application for building and managing online surveys and databases developed at Vanderbild University and is available without cost for REDCap Consortium partners. Other colony management applications have been created in recent years for example MouSeek, JCMS and LAMA but these systems function offline. Commercial web-based systems such as PyRAT and Tick@lab software are an excellent solution, but do not necessarily focus on facilitating the collaboration between researchers, animal care staff and IACUC. The authors describe how the REDCap application is flexible and can be adapted to meet the specific requirements of institutions and research projects and is helping to analyse data, promoting good animal welfare practicing and ensuring easy access to data by all parties involved in animal research

QUESTIONS
1. 
Name a few benefits of using a web-based system to capture animal health data

2. 
Which of the following animal health care monitoring systems are web-based?

a. 
MouSeek

b. 
PyRat

c. 
LAMA

d. 
tick@lab

ANSWERS
1.  
Multi-site access, data accessible to various users, improved communication, quicker decision making, data can be exported to other file formats for further analysis

2.  
b and d

SHORT REPORT
Azkona and Caballero. Implementing strategies to reduce singly housed male mice, pp. 508-510

Domain 2: Research 

Primary Species: Mouse (Mus musculus)
 

SUMMARY:  This article looked at using a "companion mouse" sibling or male mice within a week of age of each other as methods of social housing and to reduce singly housed males.  Results of the study showed a reduction (42%) of individually housed mice from 2016 to 2018.  There was an equal decrease in singly housed mice across strains as well as a reduction in fighting observed during the same time frame.  

QUESTIONS
1. 
According to the Guide, how much floor area/animal in2 for weanlings that weigh 10g? 

2. 
True/False - According to the Guide, the primary aim of environmental enrichment is to enhance animal well-being by providing animals with sensory and motor stimulation. 

3. 
True/False - According to the Guide, singly housed animals may require more space per animal than recommended for pair-or group-housed animals.

4. 
True/False - According to the Guide, investigators do not need to try to justify the need to singly house animals. 

ANSWERS
1. 
12 inches squared

2. 
True

3. 
True

4. 
False
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