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Domain 5: Regulatory

 

SUMMARY: Culture of care is the effort of continuous improvement of animal care, welfare, scientific quality, openness, transparency, and staff emotions. It is mentioned in various guidelines and the legislation and pinpointed as one of the duties of the Animal Welfare Bodies and National Committees.

The European Federation of Pharmaceutical Industries and Associations (EFPIA) Research and Animal Welfare (RAW) group has developed a framework that may serve organizations (1) to assess the current status and (2) identify areas for improvement in an effort to develop a Culture of Care.

The framework identifies 5 areas, and each area includes various indicators that are summarized and described in tables within the article.

1.  Company values: policy, accountability, dissemination, openness, 3Rs celebrations

2.  Strategic approach: establishment vision, AWB function (goals, membership, communication, events), staff involvement, outreach

3.  Implementation structures: recruitment and training processes, roles, responsibilities, accountability, empowerment, shared goals, mechanisms for raising concerns and recognizing good practice

4.  Staff support: professional attitude, continuous development, good communication, valued staff, emotional support, feedback, supporting change

5.  Animal care & procedures: supply, care, housing, husbandry, enrichment, procedures, severity, refinement, experimental design.

Overall, organizations/companies should assess their status and promote a good culture of care by setting minimum acceptable standards and inspiring related efforts having in mind this framework.

 

QUESTIONS
1.
The culture of care framework described by Robinson et al 2020, is proposed to be used as:

a. 
A reference to assess and develop culture of care within organizations and establishments

b. 
A tick-box exercise to score culture of care

c. 
A guide for inspection by the authorities

d. 
A policy document for authorities

2. 
Which of the following is NOT one of the 5 main areas of the Culture of Care framework described by Robinson et al 2020?

a. 
Animal care and procedures

b. 
Strategic approach

c. 
Procurement logistics

d. 
Staff support

3. 
True/False: Establishing a culture of care is a process requiring continuous re-assessment and improvement.

4. 
Which statement is FALSE regarding culture of care:

a. 
Each establishment shall develop a vision, articulate it to staff and leadership and actively promote it.

b. 
It is not important to empower staff to have a “bottom-up” approach, as senior level initiatives are sufficient.

c. 
Training methods that assess and develop knowledge and skills regarding animal care, use and the 3Rs shall be in place.

d. 
A no-blame culture and a mechanisms to raise concerns shall be in place.

ANSWERS
1.
a

2.
c

3.
True

4.
b

ORIGINAL ARTICLES

Ge et al. A novel arthritis model induced by wind, damp, cold and heat in female rats, pp. 433-442
 

Primary Species: Rat (Rattus norvegicus)
SUMMARY: Rheumatoid arthritis (RA) is a chronic joint inflammation, which can recur and involve the heart. It manifests clinically by warm, swollen, and painful joints, in addition to abnormal level of rheumatoid factor. It is characterized by the hyperplasia of the synovium, interstitial inflammatory cell infiltration, hyperdense micro-vascularization, pannus formation and the destruction of cartilage and bone. Chronic inflammatory animal models do not cover full RA pathogenesis (which is partially unknown). The authors aimed to develop a RA animal model inspired by yin and yang Chinese theory, a rat model of arthritis was established via wind, damp, cold and heat (WDCH) exposure. Body weight, paw swelling, spleen and thymus weight, blood phase change, serum autoantibodies and cytokine expression level and histopathology were evaluated and compared with adjuvant-induced arthritis (AIA) model and the type II collagen-induced arthritis (CIA) model. Both. The main feature of the new model is that the body catches a disease by stress, simulating a change in the natural environment. The establishment of this new model may have a great significance in the research of the pathogenesis of RA.

For AIA, rats were subcutaneously injected in the hind paw palms with 0.1mL of complete Freund’s adjuvant to induce arthritis for 21 days. For CIA, collagen was dissolved at 2 mg/mL in 0.1M acetic acid mixed with complete Freund’s adjuvant until a stiff emulsion was generated. Rats were subcutaneously injected with 0.2mL of the emulsion at the base of the tail, with a booster immunization after 21 days to induce arthritis for 28 days. For WDCH, rat’s hind paws were put into water at a constant temperature of 45ºC and 4ºC respectively for 10 minutes and then rats were blown with wind at a temperature of 20ºC for 10 minutes twice a day for 14 days. For 1W, rats were treated with WDCH twice a day for 14 days and then observed for 1W without WDCH stress. The evaluation of the established model was based on the morphological changes, hematological index, and cytokine expression level.

A decrease in rat hemoglobin and number of RBC indicated slight anemia, and the number of neutrophils was significantly increased, and the expression level of autoantibodies and inflammatory cytokines was significantly elevated, which is in accordance with the results of blood tests of patients with RA. In addition, the CD4+/CD8+ T-cell ratio in the WDCH group was elevated, probably due to the immune dysfunction caused by the environmental stimuli. In WDCH group synovial hyperplasia, inflammatory cell infiltration and pannus and bone erosion in the ankle joint indicated that joint lesions existed in rats induced by WDCH and which did not disappear, even without stress. Histopathological changes were similar between models. The TNF-a expression (indicating inflammation in the synovium) and VEGFR2 (regulating lymphangiogenesis and angiogenesis and promotes pannus formation) was extremely elevated in the synovium of WDCH group indicating the occurrence of inflammation and angiogenesis in the joint.

 

QUESTIONS
1. 
Animal models of Rheumatoid arthritis (RA) will include:

a.
Adjuvant-induced arthritis (AIA) model

b.
Type II collagen-induced arthritis (CIA) model

c.
The wind, damp, cold and heat induced arthritis (WDCH) model

d.
All of the above

2. 
In the wind, damp, cold and heat induced arthritis (WDCH), Rheumatoid arthritis (RA) model, which are the worse markers involved in the pathogenesis of the disease?

a.
TNFa and VEGFR2

b.
Histopathology changes in joint

c.
The CD4+/CD8+ T-cell ratio

d.
a and c

 

ANSWERS
1. 
d

2. 
d

Madrahimov et al. Warming and cooling device using thermoelectric Peltier elements tested on male mice, pp. 443-451

Domain 3: Research

Primary Species: Mouse (Mus musculus)

SUMMARY

Introduction: Authors recently developed a model of cardiopulmonary bypass (CPB) in mice whereby moderate hypothermia was achieved by topically cooling the animals with gauze soaked in a cold saline solution. They have described the construction of a novel device for rapid and precise control of mouse warming and cooling using thermoelectric Peltier elements.

Materials and Methods: Six male BALB/c mice weighing between 25 and 35 g were utilized for the experiments. A square aluminum plate (20 cm × 30 cm × 0.7 mm) was used as the main board for cooling and warming the animal.  A 12 V/60 W thermoelectric Peltier cooler/heater was glued to the backside of the plate, with seven copper plates adhered of equal size to the aluminum board. The copper plates were joined together using small round-shaped aluminum pads (30 mm × 1 mm) just for proper heat dissipation.  To increase heat dissipation further, plates were ventilated by three cooling fans.

Under isoflurane anesthesia, electrocardiography (ECG), rectal temperature and invasive pressure were monitored using a Multichannel Data Acquisition System. From the femoral artery, a 1 Fr polyurethane cannula was inserted and moved towards the iliac artery.  Cooling of the animal was initiated by setting the heating/cooling pad to 15℃. Under stable hemodynamic conditions, the temperature of the animal was lowered to deep hypothermia (down to 20℃).  Next, the animal was rewarmed to initial core body temperature; the difference between the plate and rectal temperature was kept <6–8℃ to avoid air micro-embolization of the animal.  With stable hemodynamic conditions, anesthesia was terminated, and the animal was allowed to wake up.

Results: The average initial animal temperature was 35.52 ± 0.51℃ and fell to 20.35 ± 1.05℃ within 40 minutes of the initiation of cooling (0.4℃/min). The rewarming of the animal lasted more than 65 minutes till reaching 35.05 ± 0.18℃.

At the start of the experiment, the average heart rate was 612.83 ± 89.24 bpm and dropped during deep hypothermia to 232.33 ± 33.69 bpm; recovering the initial heart rate after the rewarming. No myocardial ischemia was seen on ECG. Invasive blood-pressure measurements showed a stable mean arterial pressure (MAP) throughout the whole experiment (averaged 85.3 ± 2.87).

Histological investigation of H&E sections revealed no detectable changes to the heart, lung, liver, or kidney. There were no signs of organ oedema, necrosis, micro-thrombosis, or cellular infiltration which would be expected upon organ damage.

Discussion: All cooling devices used in clinical practice are based on standard refrigerating systems connected to a water bath. Powerful pumps maintain circulation of the toxic, volatile liquids through a cooling bed with the help of a tubing system. Such devices are big, consume a lot of energy and have the problem of excessive heat production. Thermoelectric elements are common in laboratory polymerase chain reaction thermocyclers where quick changes in temperature are required. Thermoelectric Peltier elements are cost and energy efficient, versatile, reliable, durable and of minimal size. Having non-moving parts, they require minimal maintenance, are completely noise and vibration-free and contain no flammable materials.

The construction of our murine heating/cooling plate used minimal resources, with all required parts easily available and inexpensive; and it seems to be a successful device to be applied in heat shock models.

QUESTIONS
1.
Hypothermia has notable effects on platelets, platelet function, fibrinogen, and coagulation factors but which is the critical temperature where you can observe clotting activity deficiency?

a.
34ºC- 93.2 ºF

b.
33ºC- 91.4 ºF

c.
32ºC- 89.6 ºF

d.
Below 31ºC- 87.8 ºF

2.
Several studies have shown gas emboli formation during rewarming from hypothermia when the temperature gradient exceeded a critical threshold (for example on cardiopulmonary bypass gradient must not exceed 10ºC) , but what is the reason?

a.
Blood cooling increase the concentration of N2 air bubbles

b.
Rewarming induces an increase of CO2 cell production and it is needed prevent a massive release

c.
Gas embolisms can occur due to mixing of cooled oxygenated blood with excessively warm blood  

d.
Gas embolisms appears because cooled blood has different liquid pressure than warmed blood

ANSWERS
1.
a

2.
c

Rix et al. Performance of severity parameters to detect chemotherapy-induced pain and distress in mice, pp. 452-460

Domain 2: Management of Pain and Distress

  

SUMMARY:  A rating system should describe parameters assessing pain and distress in animals to evaluate severity of behavioral or physiological alterations. A modification with experiment-specific parameters is necessary to prevent the risk of scoring insignificant parameters or missing essential symptoms that could result in a false evaluation of animals’ health state. Mice received either

cisplatin, doxorubicin or busulfan, and longitudinal non-invasive imaging studies (PET-CT).

 

Alterations in body weight, general state, spontaneous behavior, and treatment specific parameters were documented on a scale of 0-20 wherein 0 is no change in physiological state and ≥20 indicates highest severity and humane endpoint. The points in each category are summed up to a total score serving as a basis for further interventions defined in the score sheet.

 

This study was conducted, in part, because the EU directive 2010/63/EU mandates a prospective and an actual severity classification of procedures applied on animals. In the present study, the prospective evaluation classified the procedures as moderate severity resulting from a longer-lasting impairment of welfare after injection of chemotherapy and repeated anesthesia during imaging. Although imaging procedures are classified as mild severity, it is assumed that repeated anesthesia, a necessity for immobilization of animals during imaging, could lead to a higher severity. In the current study, body weight was the most sensitive parameter for detecting alterations in animals’ well-being. All other parameters rather failed to detect changes, especially in the mice that died spontaneously.

 

QUESTIONS
1.
Alterations in locomotion can be a result of nausea or fatigue. What are some parameters measured in locomotion behavioral tests?

2.
In designing a score sheet for chemotherapeutic studies, list some valuable parameters and indicators of wellbeing.

 

ANSWERS
1.
Time spent on a running wheel, distance travelled, anxiety by proxy of time spent in a certain area

2.
Body weight, general state (character of fur, eyes, muscle tone, ambulation), spontaneous behaviors (reaction to touch, social contacts, exploratory behaviors, lethargy), treatment specific (neurotoxicity, anemia, bleeding, enlarged organs, stool character, infection)

Martina et al. Efficiency of timed pregnancies in C57BL/6 and BALB/c mice by mating one male with up to four females, pp. 461-468

Domain 4: Animal Care

Primary Species: Mouse (Mus musculus)

 

SUMMARY: The authors conducted this study to evaluate which mating scheme is most reliable and economic to use for studies requiring timed pregnant mice. B6 mice, BALB/c mice, and their F1 hybrids were mated in this study. Mating schemes evaluated used the following combinations of female and male mice: 1:1 (177 cages), 2:1 (145 cages), 3:1 (141 cages), 4:1 (50 cages).  The following characteristics were evaluated for each mating scheme: proportion of females with a vaginal plug (VPR), proportion of females with a plug that gave birth (PPR), proportion of all females in a cage that gave birth (PR), proportion of cages that produced at least one litter (PC), litter size for each female, litter size at weaning, and the number of pups produced/weaned per breeding cage.

 

The VPR, PPR and PR declined as the number of females in the cage increased, however this was only significant for the VPR and PR. The PC increased as the number of females in the cage increased. The number of pups produced per breeding cage was highest in the 3:1 cages. The litter size of an individual female and weaning weight did not vary by breeding scheme. F1 hybrids produced larger litters compared to inbred strains.

 

The authors of this study recommend using the 3:1 mating scheme when space is limited or using the 1:1 mating scheme when a high number of timed embryos or pups per female are needed.

 

QUESTIONS
1. F1 hybrids produced larger litters than inbred strains. This can be explained by:

a. Inbreeding

b. Hybrid vigor

c. Larger ovaries

d. Outbreeding

2. The Whitten- effect can be used for what purpose?

a. Superovulating female mice

b. Synchronizing estrus in mice

c. Aborting pregnancies in mice

d. Measuring plugs in mice 

3. Which of the following is not a sign of estrus in mice?

a. Vulva is less pink and swollen

b. Cornification on vaginal swab

c. Open vulva

d. Leukocytes on vaginal swab

 

ANSWERS
1.
b
2.
b
3.
d
Rydén et al. Nursing and training of pigs used in renal transplantation studies, pp. 469-478
Domain 3: Research

Primary Species: Pig (Sus scrofa domestica) 

  

SUMMARY: Primary aim: to systematically socialize, train, and handle pigs during the pre-operative acclimatization period to enable post-operative objectives. Objectives included frequent auricular blood sampling (via indwelling catheter through auricular vein into the jugular), urine sampling, and ultrasound of the urinary bladder and the transplanted kidney without using physical or chemical restraint. Secondary aim: to investigate whether plasma concentrations of cystatin C can be used for estimation of GFR in recently transplanted pigs.

 

Results (primary aim): The use of a standardized protocol makes it possible for all pigs to gradually accept petting, brushing, hand feeding, and voluntary interaction with people during all examinations post-operatively without any need physical or chemical restraint. Important to note that preoperative training is best performed by the same people who will also perform the postoperative objectives. This paper notes that the pigs were more easily handled by trainers that had spent more time with them. Therefore, the training schedule was designed so that all trainers spent the same amount of time with all the animals.

 

Results (secondary aim): Plasma cystatin C concentrations were below detectable levels at all sampling time points despite having markedly increased plasma creatinine concentrations. This ﬁnding suggests that cystatin C is not a reliable estimation of GFR in pigs. Plasma creatinine concentrations were measured to estimate the functions of kidney transplanted pigs. The true GFR was actually not calculated but increased creatinine levels indicate a gradual decrease of GFR. 

 

QUESTIONS

1. 
How does plasma cystatin C work to measure GFR?

a. Cystatin C is produced by muscle cells and is freely filtered by the glomerulus

b. Cystatin C is produced by nucleated cells and freely filtered by the glomerulus 

c. Cystatin C is produced by nucleated cells and not freely filtered by the glomerulus

2. 
What major pig xenoantigen has been identified against which humans and Old World NHP’s (baboons) have natural preformed antibodies? 

a. Sla

b. SPF

c. Gal

ANSWERS

1. 
b. Cystatin C is produced by nucleated cells and freely filtered by the glomerulus and then reabsorbed by the proximal tubules, where it is catabolized and not recycled to the blood. As GFR decreases, cystatin C level begins to rise proportionately

2. 
c. The 3 pig xenoantigens are: Galactose-α1,3-galactose (Gal), N-glycolylneuraminic acid (Neu5Gc), and Sda

 

Cui, Yehua et al. “Evidence for GTKO/β4GalNT2KO Pigs as the Preferred Organ-source for Old World Nonhuman Primates as a Preclinical Model of Xenotransplantation.” Transplantation direct vol. 6,8 e590. 24 Jul. 2020. 

Zhang et al. Endorsement of Animal Research: Incorporation of In Vivo Experiments (ARRIVE) Guidelines/Golf Standard Publication Checklist (GSPC) by Chinese journals: A survey of journals’ instructions for authors and editors, pp. 479-486 
 

Domain 5

SUMMARY: Guidelines for the standardized reporting of animal studies have been introduced to preclinical work in 2010 with the publication of the ARRIVE (Animal Research: Reporting of In Vivo Experiments) Guideline and the GSPC (Gold Standard Publication Checklist). Previously it has shown that the quality of reporting clinical studies was greatly improved when standardizes report methods (PRISMA, CONSORT, STARD) were introduced into journals “Instruction for authors”. The ARRIVE guidelines were translated into Chinese and introduced five year ago, but there are no studies investigating the present-day effects of the introduction of the ARRIVE Guideline/GSPC into the instructions for authors of Chinese journals. The current study was conducted to investigate the effect of the ARRIVE Guidelines/GSPC to Chinese journals. Questionnaires were used to understand how the editors of selected journals recognized the ARRIVE Guidelines/GSPC and put them into practice in editing and peer review process.

The authors obtained the most recent versions of the instructions for authors from a total of 238 Chinese journals. Two authors then separately read every version of the instruction for authors and extracted the relevant information. Disagreements between the two authors were discussed to resolve the discrepancy or the decision was made by a third investigator. Questionnaires were sent to the editors of the journals with questions covering 1) basic information about the participants 2) awareness of the ARRIVE Guideline 3) awareness of the GSPC 4) application status of the guidelines during the process of manuscript submission and review process 5) practical obstacles blocking the introduction of the guidelines.

The results were that none of the 238 Chinese journals referred to the ARRIVE Guidelines/GSPC in their instructions for authors. The survey response rate was 83.3% (198/238 responses). Only 26 out of 198 participants were aware of the ARRIVE Guidelines/GSPC. The majority (73.1%) of these had only heard of them and had no specific knowledge. More than half of these 26 participants believed it necessary to add the ARRIVE Guidelines/GSPC to the instruction or authors of their journals (16/26, 61.5%). The majority believed it necessary to ask that authors follow the guidelines in their manuscript preparation and submission (23/26, 88.5%). Fewer than one third of 198 participants believed it necessary to add the ARRIVE Guidelines/GSPC to the instructions for authors, but they did not have any plan to do so. The three main obstacles to adding the guidelines to the instructions for authors were named as 1) lack of awareness 2) lack of formal approval by the supervisory departments in charge 3) concerns that the majority of submissions would not get published if required to follow the guidelines.

To summarize, currently no Chinese Journal has introduced the ARRIVE Guidelines/GSPC to their instructions for authors and awareness of these guidelines was low among journal editors. Chines authors are not yet being asked to follow the guidelines, editors have not started to use them in their editing and process of submissions and reviewers don’t use them in their peer review process. Therefore the authors strongly suggest that appropriate policies should be developed through the national societies for journal publications to promote inclusion for the ARRIVE Guideline/GSPC to the instructions for authors. Researchers and journal editors should be educated to increase awareness and understanding, so that the reporting quality can be improved.

 

QUESTIONS

1. 
What does the acronym ARRIVE stand for?

2. 
How many Chinese journals refer to the ARRIVE guideline in their instructions for authors?

3. 
What is the aim of the ARRIVE guideline?

4. 
Name a few guidelines that were developed to improve the quality of the reporting of clinical studies

ANSWERS 

1. Animal Research: Reporting of In Vivo Experiments

2. None

3. Standardisation of reporting of in-vivo experiments. Ensuring that the information generated from animal studies can be fully evaluated and utilised.

4. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analyses), CONSORT (Consolidation Standards of Reporting Trials), STARD (Standards for Reporting Diagnostic Accuracy)

 

Costa et al. Students’ acceptance of e-learning approaches in Laboratory Animal Science Training, pp. 487-497

Domain 6: Education

 

SUMMARY
· Terminology:

o   
e-learning: delivering instructional material through telecommunication technology (internet, audio, video etc.)

o   Blended learning: combination of e-learning and traditional lectures

· o   Flipped learning: e-learning for theory and classroom for problem-solving and discussions

· e-learning has advantages with the potential to overcome challenges in laboratory animal science education as it can be offered asynchronously, long-distance and on-demand, and gives opportunity for self-directed learning. The legal obligation for education and training of personnel and researchers results in large audience and high demand of frequent delivery of LAS Courses. Teachers and students have busy professional schedules and face difficulties devoting 2-weeks for face-to-face Courses. The flipped learning mode is ideal, as basic concepts are delivered online and practical training, discussions and interactive activities are delivered on-site.
· Participant satisfaction following flipped learning on introductory (FELASA Category B – Directive function AD) and advanced (FELASA Category C – Directive function ABD) courses was evaluated by assessing 3 questionnaires:

o   Sociodemographic and professional questionnaire (SDPQ) à gender, age, education, professional position, previous experience, fear of lab animals did not influence acceptance of e-learning approach.

o   Students’ expectations of e-learning in LAS (SEELAS)

o   Questionnaire of e-learning acceptance (QELA)

· General acceptance of the e-learning resources was 62.1% “satisfactory” and 30.4% “very satisfactory”, at a 94.2% for Cat.C and 89.9% for Cat.B participants. Participants were 31.1% satisfied and 67.4% very satisfied. E-learning approach was considered 28.2% useful and 66.1% very useful. Previous experience of 1+ years with laboratory animals was associated with less acceptance of e-learning. PIs were more satisfied by content than technicians; biomedical scientists noted a more positive influence than biologists. Expectations and novelty of the content may explain the last observations.

 

QUESTIONS
1.
Which is considered one of the most valuable advantage of e-learning for professionals such as LAS-professionals:

a. 
Time-management

b. 
Lower cost

c. 
Ease of cheating

d. 
Content availability

2. 
What is flipped learning?

a. Teaching practicals before theory

b. Teaching theory with e-learning before meeting in class for activities

c. Teaching theory in class before e-learning activities

d. Teaching theory before practicals

3. 
True/False: E-learning is unacceptable for laboratory animal science education because of the practical training involved.

4. 
Which is TRUE for findings of Costa et al. 2020. regarding students’ acceptance of e-learning approaches in laboratory animal science:

a. 
e-learning was assessed as not useful by participants

b. 
Majority of participants found courses involving e-learning as unsatisfactory

c. 
Previous experience of 1+ years with laboratory animals was associated with less acceptance of e-learning

d. 
PIs were less satisfied than technicians by the content

ANSWERS
1.
a

2.
b

3.
False

4.
c
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