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Martínez-Muñoz. Learning organizations and animal care programs in the absence of appropriate national legislation, pp. 399-407
Domain 5: Regulatory Responsibilities 

SUMMARY: The evolution of laboratory animal science and its corresponding regulations in Europe, Canada and the United States (specifically protection of experimental animals as well as continual management education programs ) provide an excellent reference for research groups and institutions that are located in developing countries, which have certain peculiarities in this area that affect the inclusion and recognition of experimental results worldwide. 
Taking as a standard procedure the Directive 2010/63/EU, this article proposes a domestic working method -through the application of the Senge's Five Disciplines stated- to assume international harmonized legislation for laboratory animal care and implement a management program for human resources, which could help to reach excellence in laboratory animal protection programs in developing countries from Latin America region.
Relying on published documents to have an efficient program, detailing recommendations for technical training and specific skills for staff, supplies for facilities, culture of care and so on... the author's method focused on highlighting: 

· Management of human talent; organizational behavior, intelligent organizations and working groups inside the facility

· Collaboration with quality systems existent at the institutions

· Application of the instructions described in the Animal Care and Use Program presented by AAALAC, as a tool for evaluating the measures at the domestic level and assessing the progress, prior to external inspections.

The animal protection program should include multiple systems and processes that are interrelated and must meet established standards. These standards could be classified as:  Engineering standard (a guidance that specifies in detail a method, technology or technique to achieve an expected result) or Performance standard (guidance that describes the desired result while providing flexibility in the scope of the result). 

Facilities' work are subjected to Standard Operation Processes which could be an example of interaction between an engineer and performance standards which leads to a qualitative change in animal care management. 
While strict adherence to engineering standards should lead to an expected result, consideration of a performance standard necessarily involves teamwork; and this teamwork requires: knowledge by the subject; ability to critically analyze the literature; creation of a mental model; realistic evaluation of the environment; design of performance evaluation criteria for the expected results from the implementation; and finally, a monitoring process.
For all these reasons, author recommends the method stated by Peter Senge to generate a Systemic Thinking that establishes the laboratory animal protection program and ensures its quality and excellency: 
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Having achieved the Fifth Discipline, the organization members of the animal research facility must achieve the ability to understand and handle the different activities inside the facility as a whole, and develop the ability to both recognize the interactions between the parts and implement critical points for the evaluation and improvement. 
Combining laboratory animal science as scientific platform and the Five Disciplines as methodological process to achieve excellence; the following figure would define the program design and would allow it to match the requirements that researchers in developed countries have regulated (such as Directive 2010/63/EU or AAALAC accreditation):
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QUESTIONS 
1. 
T/F: An animal protection program can be defined as ‘activities conducted in and by an institution that has a direct impact on the welfare of animal. 

2. 
Which of the following aspects must be taken into account when designing an animal protection programme?: 

a.
Personnel and program management, and its supervisory roles and functions 

b.
Veterinary care, policies and procedures, and Institutional Animal Care and Use Committee

c.
Occupational health and safety program, and design of animal facilities and their management 

d.
All of them 

ANSWERS
1.
True 

2.
d 

Thévenet et al. Pancreatic islet transplantation under the kidney capsule of mice: model of refinement for molecular and ex-vivo graft analysis, pp. 408-416
Primary Species: Mouse (Mus musculus)
SUMMARY: Cell therapy is the only strategy to restore a glycaemic balance for severe cases of type 1 diabetes mellitus (T1DM). It consists of transplanting human islets from pancreases harvested from brain-dead patients. Islet isolation liberates these pancreatic islets via an enzymatic action followed by a ficoll-gradient purification. After in-vitro explorations, to verify the microbiological environment and the viability and islet functionality through a glucose-stimulated insulin response, they can be transplanted in T1DM patients.

In-vivo transplantation of pancreatic islets in immunodeficient mice permits extended studies (up to 1 year) allowing long term studies and broader fields of research. Ethical committees consider that this technique inflicts a moderate level of pain.

Its transplantation to the subcapsular space appears to be the optimal site for pancreatic islets. It is well vascularized allowing enough oxygen to ensure the physiological dynamics of hormone secretion. It shows limited local inflammation after transplantation, promoting long-term survival. It is minimally invasive so the graft can be easily removed for histological studies. Cell leakages and fatal haemorrhages of the kidney capsule are the main risks. It’s often done using nude mice, but other strains can be used. Cells are transplanted using a Hamilton by means of a lumbar laparotomy and it can be done by double islet transplantations during the same surgery or implementing a 2–4 weeks recovery period between the two surgical procedures.

Weight and glycaemia must be monitored, by taking weekly or bi-monthly blood samples according to the volume collected (7.5% total blood volume/week). c-peptide, equimolarity secreted with insulin by beta cells, has no cross-reactivity between rodents and humans, it is used to differentiate them.

It has been used as a good predictor model of clinical transplantation in humans and for research as the environmental impact on islet grafts by using the high-fat diet model or specific knockout or knock-in mice models. Both human and mice cells can be distinguished by histological or molecular techniques.

 

QUESTION
1. 
T/F: Pancreatic cell transplantation under the kidney capsule is an effective and reproducible technique. It is considered as the gold-standard for human islet in-vivo evaluation.

 

ANSWER
1. 
True
 

ORIGINAL ARTICLES

Smith et al. Hematologic and serum biochemistry reference intervals using defined ASCVP methodology for laboratory natal multimammate mice (Mastomys natalensis), pp. 417-427
Domain 3: Research

Tertiary Species: Other Rodents

SUMMARY: Mastomys spp. are used in research as animal models for different diseases, as viral diseases, parasitic diseases, or helicobacter infections among others. But there is not much published data on physiological blood value. The authors performed a study to obtain baseline data of hematologic values in Mastomys natalensis that can be useful to researchers to improve interpretation of research results obtained in this specie, and to evaluate their health. The study was performed to obtain the hematologic and serum biochemistry reference intervals for two age groups of males and females of Mastomys natalensis born in an animal facility.  They found significative differences between sex and age groups for both hematology and biochemistry blood values. They conclude the data obtained can help the researchers with the interpretation of laboratory data research obtained using Mastomys natalensis as animal model.

QUESTIONS
1.
Where was originate Mastomys natalensis?

a.
South Europe

b.
Sub Saharan Africa

c.
North Africa

d.
South Asia

2.
What are the two most common species of Mastomys used in research?

3.
Mastomyces spp. was first introduced to laboratory research to study

a.
Yersinia pestis

b.
Helicobacter infection+

c.
Autoimmune thyroiditis

d.
All of above

4.
What type of viral diseases uses Mastomys natalensis as research model?

5.
For which of the following diseases is used Mastomys spp. as animal model?

a.
Autoimmune thyroiditis

b.
Gastric carcinoid tumor formation

c.
Helicobacter infections

d.
All of above

6.
What of the next is true about Mastomys spp.
a.
Lifespan of three years

b.
Puberty reached between 55-75 days old

c.
Can have litters of 22 pups

d.
All of above

7.
Why blood reference intervals of Mastomys natalensis will be useful?

8.
For this study, researchers choose age groups between 34-39 days old and 84-120 days old? Why they do this?

9.
T/F: It is believed that increase in blood cell parameters as rodents age is associated with maturing of hematopoietic system

10.
What variables have to keep in mind when performing studies to determine reference values?

11.
T/F: WBC counts in rat and mice give the same values whether the sample is taken in the tail vein or the hearth.

12.
T/F: WBC counts in rat and mice can give different values according to the health status of the animals

13.
T/F: SPF colonies are needed to obtain reference data, because infections can induce changes in the leukogram

14.
In Mastomyces natalensis, which of the following values are there differences according to sex?

a.
BUN

b.
AST

c.
ALB

d.
All of above

15.
T/F: ALP is higher in young animals due to elevation in the bone isoform of ALP

16.
T/F: Hyperglycemia in Mastomyces natalensis can be related to their increase escape reactions and because they get easily stressed by handling

17.
What number of samples are recommended for a partition in ASVCP guidelines to obtain a 90% confidence interval.

a.
60

b.
120

c.
180

d.
240

18.
In addition to specific language for veterinary species, ASVCP guidelines include

a.
Partition criteria

b.
Selection and exclusion criteria

c.
Pre and post analytical procedures

d.
All of above

 

ANSWERS
1.
b

2.
Mastomys natalensis, Mastomys coucha
3.
a

4.
Lassa Virus, Papillomavirus, Mopeia virus, Crimean-Congo hemorrhagic fever virus

5.
d

6.
d

7.
To interpret results of values in ill animals and better understand of research data results

8.
In basis of the animal use in research and to compare inside same sex the values before and after sexual maturity

9.
True
10.
Number of animals samples, animal age, husbandry, colony genetics, colony health, blood sample technique, collection site

11.
False
12.
False
13.
True
14.
d

15.
True
16.
True
17.
b

18.
d

 

Ramos and Ortiz-Díez. Evaluation of environmental enrichment for Xenopus laevis using a preference test, pp. 428-434

Domain 4: Animal Care; K2 - Environmental enrichment, species-appropriate behavioral and psychosocial needs including creation and maintenance of appropriate social pairs or groups)
Secondary Species:  African Clawed Frog (Xenopus laevis)
SUMMARY:  Xenopus are commonly used in research for oocyte harvest.  Oocyte production can be affected by stress; environmental enrichment is needed to reduce stress and thus potentially increase oocyte production.  Historically PVC pipes have been used for enrichment.  Though this provides shelter, it is not a structure or habitat considered ‘natural’ to Xenopus.  A preference test was done to determine what enrichment xenopus preferred (single tank divided into 6 blocks: one containing a positively buoyant plant, one containing ½ of a 200mm diameter PVC, and four containing no enrichment).  The enrichment was rotated through each of the blocks to avoid locational bias.  Comparisons were made using a Poisson regression model.  Plants were preferred 2.44 times more than no enrichment and PVC pipes were preferred 1.74 times more than no enrichment, thus plants were preferred 40% more than PVC pipes.  Though each individual leaf of the plant provides less ‘protection’, it does provide more vertical protection than the PVC pipe, possibly leading to more hiding spaces, and thus its preference.  Additionally, the buoyancy of the plant prevents the accumulation of detritus underneath the enrichment (as occurs in PVC pipes).  Plant material (10 leaves attached to a silicone tubing, anchored to the bottom with stainless steel weights) should be considered as an alternative to the more standard PVC pipe enrichment.

[image: image3.png]


        [image: image4.png]



(Plant attached to silicone tubing)                          (Xenopus in the plant enrichment)

QUESTIONS
1.
You’re called to see a Xenopus laevis that was reported for a bite wound that is now covered in what looks like tufts of cotton. Which of these would be the least appropriate treatment to initiate for this frog?

a.
Benzalkonium chloride in the water

b.
Immersion in potassium permanganate

c.
Malachite green bath

d.
Sodium chloride bath

e.
Topical ivermectin

2.
Which of the following is recommended for pre-surgical skin preparation in Xenopus laevis?

a.
Chlorhexidine

b.
Isopropyl alcohol

c.
Povidone-iodine scrub

d.
Sterile saline

3.
What is the recommended water temperature range for Xenopus laevis?

a.
12-16ºC (54-61ºF)

b.
18-22ºC (64-72ºF)

c.
24-28ºC (75-82ºF)

d.
32-36ºC (90-97ºF)

4.
True or False:  There are studies revealing the preference of other frog species, such as Xenopus tropicalis, for opaque or translucent shelters with red filters.

ANSWERS
1.
e
2.
d
3.
b
4.
True (https://doi.org/10.1177%2F0023677217737798)

Kinaci et al. Minimizing complications in a porcine survival craniotomy model, pp. 435-442

Domain 1 

Primary Species: Pig (Sus scrofa)

SUMMARY: As the porcine brain resembles the human brain, craniotomy in pigs has been performed to provide training for basic neurological techniques. This study aims to describe how to perform a large craniotomy in a pig model and ensure survival. Craniotomies were performed in 46 SPF Topigs Norsvin genetic female pigs to study medical devices. The seven major and to minor complications occurred peri- and postoperatively consisted of massive postoperative epidural hematoma and iatrogenic sagittal sinus rupture. Measures taken to minimize the risk of epidural hematoma were: intraoperative blood pressure was maintained within normal postoperative values; anesthetic protocol was adjusted to shorten recovery time; source of bleeding was detected at the end of surgery and bone wax was applied to stop it; the pigs were placed in a hammock during recovery to prevent head injuries. Sagittal sinus rupture was prevented by ensuring a complete dural detachment from the skull by designing custom elevators of the skull.  The study demonstrated that a large craniotomy is feasible in pigs. 

QUESTIONS (True or False)
1.
This study aims to improve craniotomy complications in pigs described in previous studies. 

2.
A large craniotomy in pigs is feasible if appropriate anesthetic, surgical, and postoperative measures are taken into account. 

3.
All postoperative complications were caused by increased intracranial pressure. 

ANSWERS 
1.
False 

2.
True 

3.
False 

Raisis et al. Comparison of pulmonary function in isoflurane anaesthetized ventilated sheep (Ovis aries) following administration of intravenous xylazine versus medetomidine, pp. 443-452

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

Task 1. Prevent spontaneous or unintended disease or condition. 

TT1.9. pharmacology with emphasis on drugs used to treat spontaneous or induced disease (e.g., indications, use and contraindications of drugs; adverse reactions; adverse interactions; mechanisms of action; species-specific toxicity), and drugs used to induce disease (e.g., azoxymethane to induce neoplasia, or DSS to induce colitis). 

Primary Species: Pig (Sus scrofa)

 
SUMMARY 
 
Introduction and Interest of this Study: Small ruminants as sheep are models in research. Adverse pulmonary effects of alpha2-agonists sedatives have been reported in sheep. Pulmonary alterations have been documented with xylazine, medetomidine, and dexmedetomidine administration. 
Goal: To compare the effects of xylazine versus medetomidine administered intravenously on pulmonary function in sheep under inhalant anesthesia and mechanical ventilation. 
Hypothesis: No hypothesis in this study. 

Materials and Methods

Ethical Statement - Murdoch Animal Ethics Committee according to the Australian Code for the care and use of animals for scientific purposes. 
Animals and Study Design - Finally, 34 out of 40 female ewes anaesthetized twice. Animals were premedicated with diazepam, induced with propofol, and maintained under inhalant anesthesia. Study groups – Each ewe was anaesthetized twice with an interval of 40 days and two groups were set, using xylazine 37.5 mg/kg or medetomidine 2.5 mg/kg diluted to 10 mL with 0.9% sodium chloride and administered IV over 1 min. 
Data Collection - Pulmonary and respiratory function were monitored using spirometry, volumetric capnography, arterial blood gas analysis at different time points after administration of the allocated group regarding the alpha 2 agonist drugs to administer. In addition, pulmonary anatomical structural changes were investigated by computed tomography (CT). 
Experimental Study Design - Randomized crossover study where tachypnoea episodes or hypoxaemia prompted reversal with atipamezole and exclusion of data. 
Statistical Analysis - Normality distribution was tested with a Shapiro-Wilk Test. Comparisons among groups were conducted using a fixed effect of drug and time using a mixed effect linear model that included the covariate breed, the random variance of body weight, and the post-Tukey’s test.  

 

Results: In this study, 30.3% of sheep required atipamezole after xylazine administration. None of the sheep administered medetomidine required the antagonist reversal drug. In addition, xylazine showed a poorer pulmonary function versus medetomidine administration, and these findings were supported by spirometry (higher respiratory frequency), VCap (airway pressures, airway resistance and arterial carbon dioxide (CO2), and lower dynamic compliance, tidal volume), blood gases (lower end-tidal CO2 tension and arterial oxygen tension), CT images (lower % of aerated tissue and higher % poorly and non-aerated tissue). 

 
Conclusion: This study proved the alterations in pulmonary function after intravenous administration of alpha2-agonist sedatives in the sheep. Medetomidine versus xylazine is preferred under inhalant anesthesia and control ventilation in order to achieve a better pulmonary function status. 

 

QUESTIONS
1. 
True or False. Xylazine is currently the only alpha2-agonists licensed for use in sheep. 

2. 
Adverse pulmonary effects of alpha2-agonists well documented in the sheep include: 

a. 
Increased resistance

b. 
Reduced compliance and pulmonary oedema

c. 
Hypoxaemia

d. 
All of them are right 

3. 
The acronym Vcap means:   

a. 
Volumetric capnography (VCap) 

b. 
Ventilation monitored by capnography

c. 
Pressure control ventilation

d. 
Volume control ventilation

4. 
True or False. The analgesic efficacy of opioids has been questioned in sheep. 

ANSWERS
1. 
True

2. 
d. All of them are right

3. 
a. Volumetric capnography (VCap)

4. 
True

 

Bertelsen and Øvlisen. Assessment of the Culture of Care working with laboratory animals by using a comprehensive survey tool, pp. 453-462

SUMMARY: The novel term "Culture of Care" (or "climate of care") is a legal aspiration of the EU Directive 2010/63/EU (protection of animals used for scientific purposes). This paper presents a survey tool that could be used at each establishment (animal facility) to describe what the "Culture of Care" looks like locally. This tool is not aimed at being used as stand alone. The aim is to use it together with performance indicators such as key performance indicators) in order to describe outcomes and achievements in terms of animal welfare and the 3Rs. The survey tool displays details on mindset and behavior of the employees and the different relations (collaborations) within the culture. This can promote improvement of projects involving animals, when required. 

QUESTIONS
1. Which two these statements are FALSE regarding the "Culture of Care" in laboratory animal science?

a.
It is an attitude that is based on strictly complying with the rules.

b.
Positive and proactive mindset and approach require of empowered staff within an agreed framework, so that they can have influence on matters that relate to animal welfare and have the opportunity of expressing their empathy with the animals.

c.
In low cultures of care, there is a risk that the staff experience compassion fatigue, that is they develop a reduction or absence of empathy for the animals that are in their care. Frequently being exposed to witnessing or participating in procedures causing harm to animals and not being able to moderate this harm is stressful for the employee.

d.
The concept was introduced in the belief that progress in animal welfare and the 3Rs driven by culture, on top of legislative requirements and standard operating procedures, would be a strong and efficient enabler of these goals.

e.
Having animal facilities and resources which meet the requirements of the legislation will automatically ensure that appropriate animal welfare, care and use practices will follow.

f.
Avoidance of the statement "we have always done it this way" and implementation of a Culture of Challenge, which represents an encouragement to investigate if there are better solutions instead of choosing the current solutions by default (this will automatically prompt a response to see if better alternatives are available). 

ANSWERS

1.
a) FALSE. It is an attitude that is not based on complying with the rules alone, but on an individual’s positive and proactive mindset and approach to animal welfare and humane science.


e) FALSE. Simply having animal facilities and resources which meet the requirements of the legislation will not ensure that appropriate animal welfare, care and use practices will automatically follow.

Costa et al. The assessment of researchers’ competence in experimental procedures with laboratory animals: A three-step methodology to develop a global rating scale, pp. 463-471

 

SUMMARY: Animal technicians and researchers must be competent to handle living animals and perform animal experiments. Training programs and licensing bodies need to be able to reliably ensure and certify the professional competence of researchers and technicians. This paper describes the process of developing different global rating scales measuring candidates’ competence in a performative assessment. The sequence and scale process that was developed included (a) Item Development, (b) Scale Development and (c) Piloting of the Scale. Guidance, tools and illustrations for those who need to assess proficiency in laboratory animal procedures was provided so that competence assessment strategies can be implemented.

 

QUESTIONS
1. 
Which of these are TRUE regarding professional competence as defined in the medical literature?

a.
Competence in laboratory animal science is about assessing the professional behavior of the trainee.

b.
Professional competence may be defined as the habitual use of knowledge, technical skills, emotions, values and reflection in daily practice by researchers using animals for the sake of animal welfare and scientific validity.

c.
Competence should be assessed using cognitive, psychomotor and emotional dimensions.

d.
Competence is measured by assessing the technical ability (e.g. in animal restraint or needle/syringe manipulation) of the trainee.

2. 
According to Miller's classification of clinical competence, please rank from 1 (lowest) to 4 (highest) the level of competence of the trainee?

- Shows

- Does

- Knows

- Knows how

   

ANSWERS 

1.
a) FALSE. A short acting neurosteroid anaesthetic with no cumulative effect.


b) TRUE. It is a general anaesthetic acting at the GABAa receptor, resulting in the hyperpolarization of the neuron and inhibition of action potentials.


c) FALSE. It is widely investigated in dogs and cats, and it has wide safety margins in these species with hypoventilation and apnoea as the main complications.


d) FALSE. The use of alphaxalone in combination with other anaesthetics to immobilise macaques has also been previously described, where the highest dose of 2mg/kg administered in this report was similar to those previously reported.


e) FALSE. Alphaxalone is only available for veterinary use, but a formulation was previously available for human anaesthesia known as Althesin. A new formulation of alphaxalone is currently entering Phase III clinical trials in humans.

2.
(1) Knows; (2) Knows how; (3) Shows; (4) Does

 

SHORT REPORT

La Cava et al. An ultrasound-guided injection method for a syngeneic orthotopic murine model of breast cancer, pp. 472-477
Domain 3: Research

Primary Species: Mouse (Mus musculus)
 

SUMMARY
· Contrast enhanced-magnetic resonance imaging (CE-MRI) is recommended secondary/supplementary to mammography in particular for women who carry high risk mutations (e.g. BRCA1 or BRCA2) in breast cancer genes and their first degree relatives, as well as for screening for recurrences.

· Orthotopic breast cancer mouse models are usually induced with two methods:

(a) 
Percutaneous blind injection into the nipple area to attempt the implantation of cells into the mammary fat pad – which is easier, quicker, requires less skills, but is less accurate and more confounding

(b) Orthotopic (surgical) implantation of tumor cells under direct visualisation of the mammary fat pad – which more difficult, requires direct exposure of the mammary fat pad, requires skills and expertise, is more stressful to the animal

(c) Ultrasound directed orthotopic implantation of tumor cells - to correctly identify the inoculation site and to precisely guide the needle for cell release

· In this study, two different breast cancer murine cell lines (TS/A and 4T1) were injected into the mammary fat pad (MFP) of BALB/c female mice under ultrasound guidance. With the animal under anesthesia, tweezers were used to pinch the fourth right MFP, the syringe needle (29G) was placed horizontally to the nipple, in the area of the MFP. and localisation of the needle into the MFP was performed by using a preclinical ultrasound system. Various concentrations of tumor cells in 50μl were injected.

· After tumor growth, 2 MRI scans were performed, one T1-weighted spin echo sequence to monitor tumor growth, and one with a series of 3D T1-weighted gradient echo scans before and after the iv administration of a commercial macrocyclic GBCA, Gadovist VR (Bayer SpA), to monitor the kinetics of perfusion and permeability features of the tumour.

· Mammary cancer was successfully induced in 24 out of 26 mice. Only 2 mice of the 4T1 model failed to develop a tumor. Behavior of tumor lines is described in the paper in detail.

· Localization of tumors in the MFP was also confirmed histologically.

 

QUESTIONS
1. 
Which of the following is NOT a method to create an orthotopic mouse mammary cancer model?

a. 
Percutaneous blind injection of tumor cells into the nipple area

b. 
Surgical implantation of tumor cells into the mammary fat pad under direct visualisation

c. 
Ultrasound directed orthotopic implantation of tumor cells into the mammary gland

d. 
A series of injections with 1,2-dimethylhydrazine

2. 
Which is a disadvantage of ultrasound guided orthotopic implantation of tumor cells into the mammary gland?

a. 
Requires specialized equipment

b. 
Does not confirm placement of the needle in the mammary gland

c. 
Is the most stressful method for the animals

ANSWERS
1.
d

2.
a
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