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Bonaparte (Convenor) et al. FELASA guidelines for the refinement of methods for genotyping genetically-modified rodents: A report of the Federation of European Laboratory Animal Science Associations Working Group, pp. 134-145

Domain 5: Regulatory responsibilities
SUMMARY: These guidelines report a survey performed among different institutions from different countries in order to collect information about genotyping genetically-altered rodents and try to identify problems and pitfalls to improve refinement in the methodologies involved. It also aimed to a better harmonization of the methodology implemented in genotyping.

These guidelines report that whenever possible identification of the animals should be performed by a technique that also allows obtaining a sample for genotyping. According to the survey not all the researchers follow this principle: Tail biopsy was the most used method (74% of users) as a DNA sample in animals older than 17 days, but it does not provide animal identification so most of the researchers used to invasive methods for identification and genotyping instead of one. The second method (43%) was ear biopsy which allows both DNA sampling and identification. Interestingly, the authors point at phalanx removal as a method of choice for sampling/identification at a pre-weaning age (7 days).

Genotyping protocols are also important to optimize in order to obtain reliable results DNA purification is mainly performed among the responders with the method of proteinase K digestion. Only 18% of them used commercial kits. PCR and Southern blot are the main techniques involved in genotyping protocols. Southern blot should be left for cases in which it is necessary to determine the number of sites of integration of the transgene or the transgenic copy number. Genome-wide genotyping allows the scanning of the genome. Polymorphic markers are used for this purpose. The applications of genome sequencing are genetic mapping for mutated genes, the evaluation of purity of inbred genetic background or the development of full speed congenic strains.

The guidelines state that is also important for genetically-modified rodents to record information about the model and genetic modification. Nomenclature of the strain has to follow the rules stated by the international committee on standardized genetic nomenclature and the rat genome and nomenclature committee. Transgene structure, gene regulatory and protein coding regions or positions of introns, exons and loxP sequences used in targeted insertions among others should be properly addressed.  The link between the individual and its genotype has to be also properly recorded as well as the protocol for genotyping so that it could be reproduced with no difficulty. As the genetic background can originate changes in the phenotype, all the information with respect to that should be also recorded: embryo donors, ES line, number of intercrosses or backcrosses. And last but not least, housing, reproductive performance and health conditions need also to be recorded.

 

QUESTIONS

1. 
Which is the most recommended method for DNA sampling in 17 days-old animals that need to be permanent identified?
a.  
Distal phalanx biopsy

b.  
Ear biopsy

c.  
Tail biopsy

d. 
Ear biopsy for identification and tail biopsy for DNA sampling

2.  
Which of the following statements is false with respect to genotyping methods?
a.  
Southern blot requires less quantity of DNA than PCR

b.  
PCR was the most genotyping technique used by the responders

c.  
Southern blot is the standard gold for the identification of homologous recombination events in embryonic stem cells and properties of transgene integration
d. 
Microsatelites and Single nucleotide polymorphism are the most polymorphic markers used for genome-wide genotyping
3.   Which of the following is not true?
a.  
The code for the laboratory where the strain was originated from has to be stated in the nomenclature of the strain and can be requested by the Institute for Laboratory Animal Research
b. 
These guidelines strongly recommend macroscopic evaluation as a tool to discriminate between mutant and wild-type individuals

c.  
It is not necessary to record the polymorphisms markers used for development of speed congenics
d.  
Gut microflora and microbiologic status should also be monitored and recorded as it can influence the phenotype
ANSWERS

1.
b

2.
a

3.
c

Rose et al. ICLAS Working Group on Harmonization: International guidance concerning the production care and use of genetically-altered animals, pp. 146-152
SUMMARY: ICLAS (International Council for Laboratory Animal Science) harmonization committee reviews national guidelines relating to the care and use of animals and it was decided by them that it was important to make an International Guidance concerning the production, care and use of genetically-altered animals. Recently it has been a big development in genetically-altered animal models, being mice the most often used. This involves generating significant numbers of animals and many strains or lines with differing phenotypes, leading to ethical and welfare challenges. 
The appropriateness of an animal model may be taken into account, thinking before generating genetically modified animals if their use is scientifically and ethically justified.  Unpredictable phenotypes leading to pain or distress, large number of animals needed to be produced to achieve the genetic modification and impact of population robustness should be revised. 
A new animal line should not be generated if similar suitable animal lines are available or there are relevant in vitro methods available. The most effective genetic engineering method which follows the Refinement and Reduction goals should be employed when generating a new line. The techniques chosen should aim to minimize the impact of the modification on the animal, for example by the use of conditional or inducible mutations. The least invasive methods of tissue collection for genotyping should be used, for example oral or faecal samples for DNA or using the tissue from ear clipping. 
For the performance of a good care and maintenance program of genetically-engineered animal lines it is important a good communication between the scientific team, the animal care team and the veterinarian. Appropriate housing and environmental complexity should be taken into account. Breeding heterozygotes unless the wild-type animals and heterozygotes are required for comparison with the mutants leads to an excess of animals. Cryopreservation should be used when possible as a backup, to overcome fertility loss problems, to archive animal lines not currently used and to prevent genetic drift. 
Welfare assessment and humane endpoints should be planned in advance. The description of the phenotype of the animal should be complemented with welfare indicators, being specific for the generated line. Appropriate endpoints should be established before the generation of genetically-altered animals. 
Rigorous identification of genetically-engineered rodent lines is indispensable to interpret findings in the animals and to obtain good quality data. The phenotypic and welfare characteristics of the genetically-engineered animal line should be properly documented. Quality information related to the line should accompany animals if transferred to another institution, including phenotype, welfare concerns, behavioral needs, etc. The animal line should be archived and made available to other investigators and the generation protocols of a new line should include a resource sharing plan, explaining how the line will be made available to others. 
 

QUESTIONS (True or False)
1.  
Maintaining a genetically-engineered animal line by breeding heterozygotes allows reduction of the number of surplus animals generated compared with homozygous breeding.
2. 
The conditional modification of genes allows the location and deletion or activation of a gene to a particular developmental stage or a particular tissue. 
3.  
Tail tipping is the most recommended technique of tissue collection for the obtaining of DNA sample for genotyping.
4. 
Cryopreservation is recommended for preserving a line and solves possible fertility problems when breeders become old. 
5.  
Appropriate endpoints should be established once the genetically altered animal line is generated and the phenotype is fully described.
6
Generation protocols should include a resource sharing plan for other investigators being able to use the new line.
 
ANSWERS
1. 
False
2. 
True
3. 
False
4. 
True
5. 
False
6. 
True
ORIGINAL ARTICLES

Jirkof et al. Assessment of postsurgical distress and pain in laboratory mice by nest complexity scoring, pp. 153-161
Primary Species: Mouse (Mus musculus)
SUMMARY: The construction of nests is a physiologic behavior in rodents. Nest building has been shown to be sensitive to several diseases and neurological impairments. From this background, these authors describe a scoring tool in order to standardize nesting behavior to detect post-surgical pain in laboratory mice.  They determined the latency to nest building, the circadian rhythm of nest building and changes of nest building in post-surgical pain (6 groups: i) surgery + anesthesia, ii) surgery + anesthesia + 5mg/kg carprofen, iii) surgery + anesthesia + 50mg/kg carprofen, iv) anesthesia, v) anesthesia + 5mg/kg carprofen and vi) anesthesia + 50mg/kg carprofen ) in mice (C57BL/6J, DBA/2J, B6D2-Tg(Pr-mSMalphaActin)V5rCLR-25). They scored 9 hour after providing the nests materials. Healthy mice exhibited complex nest building behavior and constructed nests regardless of the strain, sex or the environmental conditions with no differences in latency to nest building. They spent approximately 1 hour per day building the nests and they started with nest building within the first 2 h after nest material was provided. In the locomotor activity periods of the dark phase the nest was usually destroyed or flattened out in the bedding. From the middle to the end of the dark phase mice started to rebuild their nests with the maximum activity towards the end of the dark phase. Baseline nesting measurements of all mice were between 75-88%, after the experiments manipulated nests decreased to 63%, while mice without or with low dose analgesia had less than 10% of nestlet manipulation. Just anesthesia alters the nest behavior but did not affect the animals as strongly as surgery. Nest complexity scoring can be implemented easily in animal facilities, and might be a useful indicator of reduced wellbeing after surgery, but cannot be used to assess the efficacy of pain treatment.

QUESTIONS
1.
Healthy mice show different nest behavior depending on: 

a. Sex
b. Strain
c. Environmental conditions
d. No differences in nest behavior are seen due to any of the above conditions
2.
Scoring nest behavior in mice can be a good tool to detect:

a. Wellbeing and general condition in females
b. Wellbeing and general condition in males and females
c. Post-surgical pain only in females
d. Post-surgical pain only in males
ANSWERS
1. d
2. b
Ritchie and Clapcote. Disc1 deletion is present in Swiss-derived inbred mouse strains: implications for transgenic studies of learning and memory, pp. 162-167
Domain 3
Primary Species: Mouse (Mus musculus)
SUMMARY
Introduction: Disrupted in schizophrenia 1 (DISC1) was directly implicated as a candidate gene for psychiatric illness. Ultra-rare heterozygous missense mutations in DISC1 are associated with 2% schizophrenia and 0.5% in bipolar disorder. Mouse Disc1 and human Disc1 genes show 60% homology at DNA, 56% identity, 14% similarity at the protein level and several protein motifs are conserved between the orthologues. When manipulating Disc1 in 129S6/SvEvTac-derived embryonic stem (ES) cells, a 25-bp deletion was discovered in exon 6 of the gene (Disc1del). Deletion induces premature termination codon in exon 7, which confers impairment in working memory. It is unclear what happens at the protein level although it is suggested that the deletion affects an isoform of Disc1 that is not expressed in adulthood. After backcrossing of the Disc1 allele onto C57BL/6J inbred strain, behavioural analysis showed that the deletion has a dominant effect.
Initial screening of several inbred strains showed that Disc1 is absent within 5 of the 'Castle's mice' and the 'C57-related mice' (C57BL/6J and C57BL/6NTac) categories meanwhile it is harbored by 16 inbred strains within 'Castle's mice' including 129 substrains among them. Most ES cell lines for gene targeting are derived from 129 strain therefore it may have adverse effects on behavioural studies. 

The objective of this study is to establish whether the Disc1del allele is present in strains of the categories of 'Swiss mice' and in colonies from 'China and Japan'.
Material and Methods: DNA sample from FVB/NJ, ICR/HaJ, SJL/J and SWR/J strains in the 'Swiss mice' category, DDY/JclSidSeyFrkJ strain in the 'China and Japan' category, the C57BL/6NJ strain and the 129P3/J strain were obtained. 
PCR assays that anneal to parts of the Disc1 gene common to both the deletion and wild-type alleles, flanking exon 6, were used in PCRs. B6N and 129P3 strains were used as Disc1 wild-type and Disc1del controls. Two further PCR-based assays were used: the deletion specific assay and the wild-type specific assay. 
Results: PCR assay that anneal to parts of the gene common to both the deletion and wild-type allele amplified fragments of 171 bp from the 129P3 (deletion control), DDY, FVB, SJL and 129S9 strains and 196 bp from the B6N (wild-type control) and ICR strains. 
Specific PCR primers for Disc1del amplified from 129P3, 129S9, DDY, FVB, SJL, SWR strains, but no from the B6N and ICR strains. Specific PCR primers for Disc1 wild-type amplified from B6N and ICR strains, but no from 129P3, 129S9, DDY, FVB, SJL, SWR strains. 
FVB, SJL and SWR strains in the 'Swiss mice' category and DDY in the 'China and Japan' category are homozygous for the Disc1del allele, while ICR in the 'Swiss mice' category is homozygous for wild-type Disc1. 
Discussion: The authors conclude that Disc1del is fixed in FVB, SJL and SWR inbred strains, while wild-type Disc1 is fixed in ICR strain. Furthermore, they confirmed fixation of Disc1del allele throughout the 129 family. These results indicate the Disc1del allele is more widespread than was previously thought. It is reasonable to postulate that 25-bp deletion in the Disc1 gene arose in progenitor stock that contributed to the genetics of these inbred strains.
On the other hand, the finding that the ICR inbred strain is Disc1 wild-type was unexpected and with this result it is reasonable to postulate that this allele was present in the common progenitor. 
FVB and SJL are commonly used for the generation of transgenic mice such as mouse models of Alzheimer's disease and Huntington's disease. Scientist using these two strains for studies of brain function would be advised to genotype for the transgenic lines. 
QUESTIONS
1. 
Disc1 deletion induces an impairment in brain function.
2. 
Disc1 is absent within all of the 'Castle's mice' category.
3. 
Disc1 deletion is expressed throughout adulthood.
4. 
Behavioural analysis showed that t Disc1del has a dominant effect.
5. 
The article fixation of Disc1del allele in some 129 substrains.
6. 
Disc1del is fixed in FVB, ICR, SJL and SWR inbred strains
7. 
Scientist using FVB and SJL for studies of brain function should genotype the transgenic lines. 
ANSWERS
1. 
T
2. 
F
3. 
F
4. 
T
5. 
F
6. 
F
7. 
T
Moreno Del Val and Muñoz Robledano. In vivo serial sampling of epididymal sperm in mice, pp. 168-174
Primary Species: Mouse (Mus musculus) 
 
SUMMARY: The aim of this study was to refine the technique to enable in vivo sperm collection in the mouse through minor surgery, so it could be repeated as required, and with fertility remaining intact.

The authors performed a pilot experiment on 4 C57BL/6J males to test for various surgical accesses, needle sizes for puncturing, diameter of the collection capillary and whether there was a need to preload the capillary with preincubated medium for the collection.

For the in vivo serial sampling of epididymal sperm experiment, they used 6 C57BL/6J males in which they collected sperm from the right side epididymis and vasectomized the left side. The sample collected was used for IVF, and the males after 10 days of recovery were mated naturally with two C57BL/6J females until a litter was obtained. The experiment was repeated with the same males to assess the possibility of making serial collection.

In order to take samples the authors had to first anaesthetized the animals with ketamine/Medetomidine mixture (0.38 ml of Ketamine, 0.25 ml of Medetomidine and 4.37 ml of a sterile physiological saline solution) administered intraperitoneally at 10 µL/g body weight.

They used analgesia as well by means of a subcutaneous injection of Meloxicam (2µL/g body weight) before the starting of surgery. They made scrotal access to the testis so it could be taken outside, avoiding pinching the epididymis, the ductus deferens or any other structure that could be damaged. They positioned the tail of the epididymis so that, when making the puncture, the sample could rest on the organ without sliding off. They next prepared an oral pipette with 0.58 mm internal diameter capillary to collect the sample, and placed it in the mouth, and a 32G hypodermic needle ready to make the puncture. After the puncture a drop of the  epididymal sperm arose due to the pressure to which it was subjected inside and it was collected through the capillary applying slight suction. The incisions were afterwards sutured and the sedative cancelled by subcutaneous injection of 2 µL/g of Atipamezole. The animals were allowed to recover. The six males that were subjected to the full procedure of experiments, with two sperm samples taken from each one, survived and were fertile following the surgery, with litters obtained from all in the first month of mating. The samples obtained from epididymal sperm collection were used in 12 different IVF experiments, with a fertilization rate of 56.7%.

Furthermore the experiments prove that there were no significant differences between fertilization percentages obtained after the use of the first and second epididymal sperm samples in IVF.

 

QUESTIONS (True or False)
1. The sperm obtained through electroejaculation has poor viability, a low sperm count and low motility.

2. For obtaining sperm by directed mating you require a large number of animals, meticulous programming and laborious works.

3. The ejaculated sperm is of lower quality than epididymal sperm, and also cannot be used directly, as the seminal plasma and urine must be removed first.

4. The described technique requires complicated machinery and highly specialized staff. 

5. Up to 21% of animals subjected to injecting drugs to cause ejaculation die.

 

ANSWERS
1. True

2. True

3. True

4. False. This technique doesn’t require any complicated machinery or highly specialized staff.

5. True

Thaete et al. Impact of anaesthetics and analgesics on fetal growth in the mouse, pp. 175-183
Domain 2; Tasks T1 and T2
Primary Species: Mouse (Mus musculus) 
SUMMARY: In this study, the effect of therapeutic doses of three anesthetics (ketamine/xylazine, Isoflurane, and tribromoethanol) and two analgesics (buprenorphine and meloxicam) on fetal and placental growth were investigated. Pregnant mice were treated with one of these agents at fertilization (E0), attachment (E4), beginning of organogenesis (E6), end of organogenesis (E12), or during the logarithmic growth phase (E15). Neither of these agents affected the placental growth nor litter size.  All these agents had detrimental effect on fetal growth at one or more tested gestational age.  Based on the data, authors recommend use of tribromoethanol at fertilization, isoflurane or tribromoethanol during attachment, ketamine/xylazine at the beginning of organogenesis but isoflurane at the end of organogenesis, and isoflurane or tribromoethanol during growth phase. The analgesics of choice for various stages of pregnancy in the mouse appear to be buprenorphine fertilization, end of organogenesis, and during growth phase; and meloxicam throughout pregnancy except during the time surrounding fertilization. The occurrence of microphthalmia was nearly eight-fold higher in response to Buprenorphine administration at E6 compared with controls.

QUESTIONS

1. Which of the following statements about embryo maturation is UNTRUE?

a. Attachment (E6), beginning of organogenesis (E8), end of organogenesis (E10), or during the logarithmic growth phase (E15)
b. Attachment (E4), beginning of organogenesis (E6), end of organogenesis (E12), or during the logarithmic growth phase (E15)
c. Attachment (E5), beginning of organogenesis (E9), end of organogenesis (E14), or during the logarithmic growth phase (E16)
d. Attachment (E4), beginning of organogenesis (E9), end of organogenesis (E12), or during the logarithmic growth phase (E15)
2. Which of the following is the anesthetic choice for beginning of organogenesis?

a. Avertin

b. Isoflurane

c. Ketamine/xylazine

d. a and b

3. Which of the following is the anesthetic choice at fertilization?

a. Avertin

b. Isoflurane

c. Ketamine/xylazine

d. a and c

4. Which of the following is the anesthetic choice at the end of organogenesis?

a. Avertin

b. Isoflurane

c. Ketamine/xylazine

d. a and b

5. Which of the following is the analgesic choice for all stages except during the time surrounding fertilization?

a. Buprernorphine

b. Meloxicam

c. Morphine

d. Both  a and b

6. The occurrence of which of the following condition was nearly eight-fold higher in response to Buprenorphine administration at E6 compared with controls?

a. Malocclusion

b. Cataract

c. Hydrocephalus

d. Microphthalmia

ANSWERS

1. b
2. c
3. a
4. b
5. b
6. d
Ronisz et al. Measurement of right ventricular pressure by telemetry in conscious moving rabbits, pp. 184-193
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T3. Diagnose disease or condition as appropriate; K2. Surgical techniques associated with diagnostic

Primary Species:  Rabbit (Oryctolagus cuniculus)
SUMMARY: This article describes an improvement of the surgical technique to implant radiotelemetry equipment for measuring right ventricle pressure. Researcher explains the beneficial points of the protocol to obtain data from conscious and free moving rabbits. 
The surgical technique consisted on making a sub-xyphoid apophysis trans-diaphragm approach to reach the heart apex. Later, they opened the pericardium leaving a string purse suture within the right ventricle wall. To place the telemetry device catheter, they punctured the right ventricle towards the pulmonary artery and the previous suture was close to tightly fix the catheter tip.

Before finishing the surgery, authors checked the accurate acquisition of right ventricle pressure just to determine and normalized the correct position of the telemetry equipment in each 44 animals (experimental size divided in three different 15 animal-groups by three different surgery periods). 

The results that they had found were a refinement of the previous described telemetry-techniques which allowed them to determine the right ventricle pressure for a long-term survival: from 63 to 121 days. However, it still requirement a bit methodological improvements to increase the survival of the experimental size (around of 50% of bias data). 

As a conclusion, the described technique could be useful in experimental models of pulmonary hypertension due to the precise data obtained for a long time in conscious animals, avoiding the effect of sedation as it is required in other described models.

QUESTIONS
1.
Which is pulmonary hypertension?
2.
T/F. The main advantage of telemetry is the confident data acquisition of conscious and free moving laboratory animals.

3.
According to experimental results, which are the normal values of: Right Systolic pressure, Right Diastolic Pressure and Heart rate, on New Zealand Rabbits?

ANSWERS
1.
Pulmonary hypertension is a medical condition where the resistance of lung vasculature increases complicating the oxygen support and deriving to a right heart failure.

2.
True

3.
Right Systolic Pressure 16.5 mmHg (range 8.4 to 24.8); Right Diastolic Pressure 4.2 mmHg (range -6.6 to 9.9); Heart rate 165 beats/min (range 116 to 246),

Poser et al. Two-dimensional, M-mode and Doppler-derived echocardiographic parameters in sedated healthy growing female sheep, pp. 194-202
Secondary Species: Sheep (Ovis aries)
SUMMARY

Introduction: Sheep are considered animal models of cardiovascular diseases because of their similarity with the human heart in dimensional and functional parameters and their limited capacity to develop collateral circulation after myocardial ischemic diseases although there are few studies providing functional parameters. 

Materials and Methods: Eight healthy female lambs of 100 days of age underwent Doppler echocardiographic every three months for a period over 12-month under sedation with midazolam, butorphanol and constant rate infusion of intravenous propofol. Arterial pressure was measured through the auricular artery. 

M-Mode Measurements: Left ventricle diastolic dimension (LVIDd), left ventricle systolic dimension (LVIDs), interventricular septum in diastole (IVSd), interventricular septum in systole (IVSs) and left ventricular posterior wall diastolic and systolic thickness (LVPWd and LVPWs) were obtained. Mitral valve E-point to septal separation distance (EPSS) and fractional shortening (FS) were measured. Aortic root, left atrium dimensions and their ratio were determined. Flow through pulmonary artery, pulmonary artery peak flow, left ventricular diastolic flow were measured. Early diastolic and late diastolic peak velocities and their ratio were determined. Pre-ejection period (PEP) was measured from the beginning of the Q wave on the EKG trace to the beginning of the systolic flow while ejection time (ET) was measured from the beginning to the end of the systolic flow, and PEP/ET was calculated. 

Correlations were calculated to detect associations between predictive variables (body weight (BW), age, body surface area (BSA), heart rate (HR) and echocardiographic measurements).

Results: The normality test revealed a normal distribution for all the variables. Age class was revealed to be a significant factor for almost all the 2D and M-mode echocardiographic parameters, except for LVIDd, LVIDs and FS. However, no significant age effect was found for Doppler-derived parameters. 

Correlation coefficients showed a very significant relation among age, BW and BSA. There were significant correlation between BW and all the variables except for LVIDd and LVIDs which were negatively correlated with HR.

Discussion: Many variables considered in the study showed a growth pattern in agreement to the average daily gain. IVSd was thicker than LVPWd at the beginning of the study and the difference progressively decreased. Compared to other species, there was no correlation when associating LDIDd and LVIDs with BW. Although an earlier rapid development of the left ventricle can not be ruled out. EPSS was significantly correlated with age, BW and HR: functional systolic parameter which increases in case of myocardial failure. To the contrary, FS was not correlated. It is a useful parameter as a global function index. ET strongly correlated with heart rate and this value is useful as a systolic functional index. It can not be ruled out that some functional parameters may be affected by the sedatives used.

QUESTIONS (True or False)
1. Sheep are used as an animal model for cardiovascular research because there are many normal reference values available.

2. The dimensional and functional parameters of the ovine heart are within human reference values. 

3. The lack of significant correlation between LVIDd and LVIDs with BW was unexpected.

4. Fractional shortening was considered a useful parameter as a global function index because it does not correlate with age, BW and HR.

5. Because of the correlation between ejection time and heart rate, ET is considered a useful value as a systolic functional index.

6. Any functional index correlates with body weight.

ANSWERS
1. False

2. True

3. True

4. True

5. True

6. False

Lange et al. Multiple versus single injections of fluorescent microspheres for the determination of regional organ blood flow in septic sheep, pp. 203-209
Domain 3: Research; TT3.1: Biomethodology techniques

Secondary Species: Sheep (Ovis aries)

 

SUMMARY: An accepted method for evaluation of blood flow alteration is the injection of fluorescent microspheres into the bloodstream.  The article studies the effect of single vs. multiple administrations of microspheres and its impact on organ perfusion determination in a sheep septic model: Microspheres were administered to adults Merino sheep for basal measurement of blood flow.  After that, Pneumonia/sepsis was induced by means of instillation of Pseudomonas aeruginosa into the lungs and smoke inhalation. Sheep were divided in five groups in which, administration (microspheres) and euthanasia were performed at different times (4, 8, 12, 18 and 24h after induction). Organ blood flow was measured after euthanasia. For another group of sheep, microspheres were administered at 4, 8, 12, 18 and 24 hours (euthanasia) for the assessment of multiple injections. With respect to basal values, sepsis increased blood flow to trachea, decreased blood flow to spleen and pancreas and induced no changes for ileum, skin and renal cortex in both types of administration. Differences between single and multiple administrations were detected only at 12h and 18h in blood flow to the trachea, skin and ileum. All in all, there was no major effect on blood flow after single or multiple administrations of fluorescent microspheres. As single administration involves a large number of animals used and as there were no differences between both types of administrations, multiple injections could serve as a measure to reduce the number of large animals used in biomedicine.

 

QUESTIONS (T/F)

1. 
Microsphere size of 30 micrometers are preferred over 15 micrometer because the former are easily detected on the flow cytometer in large animals

2. 
Number of microspheres does not affect blood flow measurement

3. 
Sepsis decreased blood flow to the pancreas and spleen with respect to basal values.

4. 
Sepsis increased blood flow to the trachea with respect to basal values and no differences were detected between single and multiple administrations at any time point.

5. 
No differences in ileum blood flow were detected with respect to basal values neither with single nor with multiple administrations.

ANSWERS

1.
F

2.
F

3.
T

4.
F

5.
T
van Luijk et al. Assessing the application of the 3Rs: a survey among animal welfare officers in The Netherlands, pp. 210-219
Domain 5 

 

SUMMARY: In many countries the implementation of the 3Rs is a legal requirement. This means that experimental studies have to be performed without animals (Replacement), with fewer animals (Reduction) and/or with less pain/distress for the animals (Refinement). In the Netherlands the AWOs (animal welfare officers) are the ones who give advice to researchers to implement correctly the 3Rs in their studies. AWOs (FELASA category D officer) task is to monitor animal welfare before, during and after experiments. They made a national survey to obtain general information of how 3Rs are implemented in their country. They found that the main task of AWOs is advice in Refinement methods and the main sources for 3Rs information are colleagues and researchers. 3Rs databases are rarely used and not effective. They suggest that there is a need to better exchange knowledge in order to facilitate the implementation of the 3Rs.
 

QUESTIONS
1. 
Animal welfare officers (AWOs) or FELASA category D’s should give advice researchers to: 

a.
Implement 3Rs before and after experiments
b.
Implement Refinement, Replacement and Reduction during experiments
c.
Implement Refinement and Reduction before, during and after experiments
d.
None of the above
2. 
T/F. Nowadays, 3Rs databases are more useful that the exchange of information between colleagues and researchers.

 

ANSWERS
1.  
d
2.  
False

SHORT REPORT
Õkva et al. The effect of cage shelf on the behaviour of male C57BL/6 and BALB/c mice in the elevated plus maze test, pp. 220-222
Domain 4: Animal Care; TT4.2. Environmental Enrichment
Primary Species: Mouse (Mus Musculus)
SUMMARY: The effect of environmental enrichment in the form of a cage shelf on the behaviour of male C57BL/6 and BALB/c mice was compared. The mice were kept in control conditions or exposed to a cage shelf for two, four, six or eight weeks, and thereafter assessed with the elevated plus maze (EPM). C57BL/6 mice displayed a trend of being less anxious than the BALB/c mice. A cage shelf increased the number of entries made into the open arms and the total number of entries only in the case of the C57BL/6 mice, but had no effect on the behaviour of the BALB/c mice. 
QUESTIONS
1.
What is the aim of using the Elevated plus maze test?  

2.
Give a definition of “Environmental enrichment”

3.
T or F: The effect of environmental enrichment could vary across time

4.
T or F: the authors found that the enrichment had an anxiolytic effect on mice?

5.
T or F: Physical Enrichment provoked changes in the results of EPM test 
ANSWERS
1.
A tool in neurobiological anxiety research and potential anxiolytic/anxiogenic compounds screening 

2.
Any modification in the environment of animals that seeks to enhance their well-being by providing stimuli meeting the specific needs of the species

3.
T

4.
T for C57BL/6 mice
5.
F It’s more complex than that, it depends on the strain and on the type of enrichment
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