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Schwabe et al. Nest-building performance in rats: impact of vendor, experience, and sex, pp. 17-25
Primary Species: Rat (Rattus norvegicus)
SUMMARY 

· Nest building behavior has been intensely applied as a parameter for wellbeing and severity assessment in mice.

· However, this is not the case for rats, except from studies focusing on maternal behavior.

· The poor nest building performance in rats, however, raises doubt on a comparable suitability of

· nest building behavior as a generalizable severity assessment parameter. 

· A drawback of nest scoring has been the high inter-rater variability, which constitutes a general problem of “qualitative scoring systems”.

· Previous experience with the nesting material did not exert a consistent impact on nest complexity scores. 

· Findings from this study demonstrate a generally poor nest building performance in rats with a pronounced day-to-day fluctuation, and site-specific differences. 

· The authors of this study applied a newly developed scoring system that resulted in an intermediate inter-rater reliability. 

· Sex differences proved to depend on vendor and animal facility without consistent findings supporting a superior performance in female or male rats. 

· Local conditions need to be considered as influencing factors (further studies must be conducted using multicenter approaches). 

· There is day-to-day fluctuation and intermediate inter-rater reliability. 

· The authors of this study highly recommend to base nest complexity evaluation on means from several subsequent days analyzed by a group of experienced raters.

QUESTIONS

1. 
Which of these are TRUE?

a.
Alterations in nest building behavior along with specific disease markers might serve as a valuable indicator of well-being in mice

b.
Changes in burrowing behavior along with specific disease markers might serve as a valuable indicator of well-being in mice

c.
Only female mice a high level of motivation for nest building

d.
Male rats show a strong natural motivation to engage in nest building activity

2. 
Which of these are TRUE?
a.
Rats prefer cages with nesting material

b.
Rats construct complex nests when coarse paper strips are offered as enrichment

c.
Rats nest building behavior is genetically determined

d.
Rats nest building behavior needs to be learnt

e.
The older the rats at first exposure to nesting material, the poorer the nest building performance, although the nest-building performance improves over time

ANSWERS

1. 
a, b

2. 
a, d, e 

Leenaars et al. Measurement of corticosterone in mice: a protocol for a mapping review, pp. 26-32

Domain 3: Research

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Determining the level of stress and severity of experiments is an important aspect of responsible laboratory animal medicine. Severity assessments vary depending on the species of animal and while there are some objective ways to assess, most of the work is still based on subjective evaluations. There are several objective measures that can aid in severity assessment and they fall into three main categories: behavior, physiology, and biochemistry. Hormones that fluctuate with stress can be measured in vivo through minimally invasive measures and provide an indirect indication of the severity experienced by an animal. Measurement of glucocorticoids is a common method to estimate severity and evaluate animal welfare, as increased glucocorticoids reflect a persistent and concerning activation of the hypothalamic-pituitary-adrenal axis. There are many ways to measure glucocorticoids, including in blood, feces, hair, urine, and saliva. In mice (the most commonly used animal in research), corticosterone is the main glucocorticoid. Corticosterone can be measured using several different techniques, including gas chromatography, high-performance liquid chromatography, and immunoassays. The goal of this paper is to describe a mapping review of corticosterone measurements in mice, in order to provide a full overview of specimen types and analysis techniques. The results of this mapping review is to provide a systematic overview of all available work on corticosterone in mice. Here the authors describe their protocol for the mapping review; they hope to publish the results of the mapping review in a future paper. They are hoping the literature review will answer two specific questions:
1. Which specimen types and methods of detection have been used for corticosterone measurement in mice?

2. In which fields of research have these measurements been performed?

They have searched PubMed and Embase, and preliminary results show that there are 5,337 relevant publications for review. The results of this mapping review will show which techniques have been used to measure corticosterone in different specimen types over time.

 

QUESTIONS
1. Corticosterone is the main glucocorticoid in all of the following animals EXCEPT:

a. Gerbils

b. Mice

c. Guinea pigs

d. Rats

2. Glucocorticoids are commonly measured in which of the following tissues/ fluids?

a. Saliva

b. Hair

c. Blood

d. All of the above

 

ANSWERS
1. c

2. d

 

Talbot et al. Design of a joint research data platform: A use case for severity assessment, pp. 33-39

Domain 3: Research
SUMMARY: In the quest of searching for optimal indicators and variables, empirical methods are indispensable. As such, the combination of multivariate data for an unbiased assessment of well-being and severity categorisation requires advanced knowledge on statistical modelling. On a formal level, acquiring and evaluating experimental data are at the core of every empirical science. Therefore, a careful, structured, and efficient handling of data stocks is crucial to gain new findings.
Standardised data handling is realised by means of a data management plan implementing the Curation Domain Model that splits  into four phases:

1. 
Private domain. This is the phase where research groups perform their experiments, collect primary data, and decide whether it is worth further analysis at the group level.
2. 
Group domain. This domain serves as data pool to collect data and share it with groups working on similar issues.
3. 
Persistent domain: Here, a pre-selection and preparation for long-term conservation is performed.
4. 
Access domain: The final stage of long-term data curation.

The urgent task is to develop a repository structure to operate the group domain for severity assessment in animal models. Collaborative work on a common data stock offers a large variety of additional analytical capabilities Furthermore, the presence of, compared to usual scopes in animal science, large amounts of data may avoid redundant experiments and raises hopes of applying methods of computational KDD (Knowledge Discovery in Databases). Authors discuss some minor and major aspects of the development process of a repository for use in severity assessment and focus on their experiences concerning compliance and interlaboratory data harmonisation.

Repository Organisation
Collect and merge data from experiments of different design and methodology; the solution: a front-end controlled database system.
Repository framework_ the online repository FOR https://for.severity-assessment.de
General Structure: a classic blog; data access is restricted to a need-to-know basis. Experimental data are linked and displayed as individual files to the respective post and are bundled project-wise as zip files on the general ‘./repository’ site. Data organisation in the repository is 2-fold: a list of categories in the widget area and a second link connects the data with the actual project description.

Data Upload: final files are uploaded by the admin via file transfer protocol (ftp) to the server and hyperlinked to the meta-information of the respective study.

Data Collection: All project partners were required to organise their data in this MS Excel speadsheet. The file consists of several sub-tabs to organise the data-collection process further. The first tab (‘readme’) contains concise information on how to format data in the query sheets. Another tab with general information on the study (who, how, where, etc.) and was finally upgraded with a section containing an excerpt for the ARRIVE guidelines. The next tabs are reserved for data entry.

In this article authors have shown a way for a consortium of researchers to share data by using a Small Data approach, offering one step for animal sciences with the expectation of the creation of its Big Data, in terms of shared experimental data; is a first tap into this topic while offering great usability for all contributing scientists.

QUESTIONS
1.
T/F: Data conservation is a key issue of safeguarding good scientific practice to ensure reproducibility of results at any time.

2.
Which is the major pitfall in data collection for the database platform?

a.
Humans

b.
Design a tool easy to use for anyone

c.
Establish clear and concise communication protocols

d.
All of them

ANSWERS
1.
True

2.
d

Mallien et al. Systematic analysis of severity in a widely used cognitive depression model for mice, pp. 40-49

Domain 3: Research                

Primary Species: Mouse (Mus musculus)

 

One Line:  A novel approach for objective individualized severity grading using clustering of voluntary wheel running (VWR) behaviour proved to be more sensitive in detecting compromised welfare in mice.

            
SUMMARY: The authors sought to perform an evidence-based evaluation of severity in the stress-induced cognitive depression model of learned helplessness (LH).  They analysed established parameters of impaired well-being including physiological measures such as body weight loss, corticosterone release, and behavioural parameters such as nesting and burrowing.  They also used a new unsupervised k-means algorithm-based cluster analysis of body weight and voluntary wheel running (VWR) to grade level of severity. Their results indicated that the VWR-based assessment was more sensitive to compromised welfare than typical home cage observations. 

They also compared the severity of foot shocks to effects of facial vein phlebotomy and DSS-induced mild colitis in mice via the cluster analysis.  They found that there were a larger portion of subjects in severity level 2 (moderate) in the colitis model as compared to the LH depression model.  The authors suggested that colitis comprised the highest strain and stress, while the LH protocol and blood sampling comprise low levels of distress induction.  Based on these results the authors proceeded to question EU directive 2010/63, which stated that exposure to an inescapable electric shock is considered severe, while DSS-induced colitis is considered mild to moderate.

With these things in mind, the authors suggested further objective severity assessment studies needed to be done to reduce stress, distress and promote good animal welfare in psychiatric animal models.

            

QUESTIONS
1. What does the acronym ARRIVE stand for?

2. True/ False. Fecal corticosterone metabolites (FCM) are not sensitive parameters of adrenocortical activity.

3. True/ False.  Not every type of stressor will be reflected in measured glucocorticoids.

 

ANSWERS
1. Animal Research: Reporting In Vivo Experiment

2. False
3. True
 
Keubler et al. Where are we heading? Challenges in evidence-based severity assessment, pp. 50-62

Domain 5: Regulatory Responsibilities
Primary Species: Mouse (Mus musculus)

 

SUMMARY: Severity assessment in mice is challenging and susceptible to bias as there is a lack of validated methods for its assessment. Pain, distress, lasting harm, and suffering are cited in the legislation as key elements for severity assessment.  Anxiety and cognitive outputs are also important. To provide an accurate definition for these terms is challenging as well as extracting all this information from the animal therefore making the process of assessment difficult.
It is important to select robust parameters. The parameters or indices with numeral rating that are currently being used may not be correlated to pain or distress and could have not been validated for that (i.e. clinical signs or body weight). It is important to know the information we can extract for a specific parameter (i.e. nest building–wellbeing, grimace scale-pain). It would be useful to combine these parameters with invasive methods to have more accurate information and be able to integrate all this information in well-standardized context. Inter-laboratory or inter/intra observation bias must be also taken into consideration.
It is important a fully implementation of standardized experimental design and every single step when performing the procedure to avoid bias including the severity assessment technique or method. Severity assessment must be performed on a specie-specific basis and using behaviour and physical appearance parameters evaluated case by case in a multifactorial approach. It has been postulated that statistical analysis (i.e. Principal component analysis or cluster analysis) can help to select the most appropriate parameters to include in the assessment.

 

QUESTIONS
1.
Which of following represents a disadvantage when using clinical scores for severity assessment?

a.
Difficulty of implementation

b.
Needs for severe animal handling

c.
Lack of validation and sensitivity

d.
Observer independency

2.
Which indication is not recommended when designing a severity assessment index?

a.
Composite scale

b.
Validation in different laboratories

c.
Use different and arbitrary parameters

d.
Validation in different animal models

3.
Which is false, regarding the measurement of body weight as an indicator for severity?

a.
Easy to perform

b.
Limited animal handling

c.
Strong correlation to severity of the procedure

d.
Non-invasive

 

ANSWERS
1.
c
2.
c
3.
c

Weegh et al. Wheel running behaviour in group-housed female mice indicates disturbed wellbeing due to DSS colitis, pp. 63-72

Domain 2

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Voluntary wheel running (VWR) serves as an indicator of pain and nerve injury. Decreased VWR was observed during the course of dextran sodium sulphate (DSS)-induced acute colitis and allowed to assess the severity experienced by the animal. The goal was to evaluate VWR behaviour in group housed mice as a parameter for disturbed wellbeing. Radio-frequency identification (RFID) transponders were implanted in C57BL/6J female mice. A running wheel system with integrated RFID technology was used. The number of wheel rotations in total for each mouse was recorded. Acute colitis was induced in the 1% DSS group and mice were submitted to sample collection. VWR behaviour was decreased after sampling procedures and from day 4 of DSS treatment. Levels of running velocities dropped the day of less running activity. Body weight showed a similar course than VWR. Application of the cluster model based on body weight and VWR training data suggested that severity levels were within the range of no to moderate impact of experimental procedures. VWR has already been proven to indicate disturbed wellbeing, and this study has demonstrated that it is also applicable in group-housed mice. There are concerns about VWR being pathological. Interestingly, group-housed mice showed less VWR compared with single-housed mice. For this reason, it is recommended to avoid individual housing.

 

QUESTIONS – True or False
1.
A running wheel behaviour is an enrichment that can substitute group housing in mice.

2.
Enhanced wheel running behaviour is a sign of optimal wellbeing by itself and it is observed at the same rate in group- or single-housed mice.

3.
VWR is a suitable indicator of disturbed wellbeing also in group-housed mice.

4.
It is necessary to single-house mice to determine accurate individual severity assessment. 

ANSWERS
1.
False

2.
False

3.
True

4.
False

Jirkof et al. A safe bet? Inter-laboratory variability in behaviour-based severity assessment, pp. 73-82

Primary Species: Mouse (Mus musculus)
 

SUMMARY: To fulfil the EU statutory reporting of severity grades it is important that the assessment methods are robust and comparable between different institutions. To test the hypothesis that results of different severity assessment measures are comparable between 3 different laboratories and that opioid analgesia affects test results, the authors followed the same protocols using the same strain of mice (adult female C57BL/6J mice) but without using a systematic multi-centre approach and major efforts for prior standardisation and harmonisation. The project design therefore resembled a real-life scenario. The following parameters were assessed: burrowing behaviour, body weights, water intake and mouse grimace scale (MGS). The body weight following tramadol treatment decreases in all three laboratories, however the degree of body weight loss varied. In all laboratories MGS was not affected by tramadol. Burrowing behaviour was comparable in two facilities but not in one. This was probably due to the different bottle used which had a different volume. The shared SOP specified the length of the bottle and the diameter of the opening but not the volume or diameter of the bottle itself. In conclusion this study confirms that results of behavioural testing can be affected by many factors and maty differ in various laboratories. Nevertheless, the parameters evaluated in this study appeared relatively robust even when not harmonised extensively. These tests present useful tools for severity assessment. Analgesia-related side effects on parameters must be considered carefully

QUESTIONS
1. What are common side effects of opioid analgesia in rodents?

a. Body weight loss

b. Pica

c. Sedation

d. All of the above
2. Burrowing behaviour is a complex spontaneous behaviour that can be used to assess which of the following?

a. Pain 

b. Brain damage

c. Neurodegenerative disease

d. All of the above
3. What are the downsides of harmonising and standardising environmental conditions across laboratories?

ANSWERS
1. d
2. d
3. A downside of standardising is the so called “standardisation fallacy”.  highly standardised experiments represent local truths with little external validity 
Ernst et al. Improvement of the Mouse Grimace Scale set-up for implementing a semi-automated Mouse Grimace Scale scoring (Part 1), pp. 83-91

Domain 2: Management of Pain and Distress; Task 1. Recognize pain and/or distress; TT2.4. Assessment of pain and distress (e.g., behavior which is a sign of pain and/or distress; physiologic changes; pain and distress scoring systems)

 
Primary Species: Mouse (Mus musculus)
 
SUMMARY
Introduction: The Mouse Grimace Scale (MGS) was developed and finally reported in 2010 for screening distress and pain in mice. 
Interest of This Article: The challenges of this scale are the time consuming, the requested labour-intensive work and furthermore making difficult the expected objective scores by the human observers. Automation could provide a standardization and furthermore reducing the load-work. 
Objective: Automatization of the collection of MGS data for screening in order to improve objective performance by observers reducing bias and then, implementing images selection of animals with dark fur.
Materials and Methods
Ethical Statement: German laws, Guide for the Use of Laboratory Animals and approved by local IACUC. 
Animals: 7 males C57BL/6N mice out of 72 for video recording. Females were not included. 
Study Design: Data from a previous study regarding induction of liver fibrosis in order to assess severity. 
Experimental Procedure: Intraperitoneal administration of carbon tetrachloride (CCl4) to induce liver fibrosis. MGS to assess pain and stress and to comply the severity evaluation. Videotaping twice per day for 3 days per week. 
Technical Setup: Individual and simultaneous observations and video-tapings in the mice. Individual recordings for ten minutes. Simultaneous observations for 4 animals in special developed boxes and controlling lux. 
Image Collection: Videos were generated manually, and pictures selected when animals looked into the camera. Six criteria used to select pictures: 1) mouse in profile or front view; 2) one eye visible; 3) nose and cheeks visible; 4) animals static and calm without grooming or in sniffing; 5) one ear recognizable; and 6) good images quality without lack of focus, reflections, cloudiness and illumination. All pictures scored to meet the criteria as well and pictured scored less than 7 were excluded. 
Evaluation Process: Nine observers with different training experience rated 116 images of 3 animals and 2 different videos. Videos for training were different than videos to algorithm the new data. All observers had a briefing before scoring in order to the test set-up. 
Statistical Analysis: Interclass correlation calculations. Kruskal-Wallis and Fisher’s Exact tests to explore responses of raters and reliability between them.

Results 
MGS Set-Up: 288 out of 609 images were used for MGS scoring. For each animal, a mean of 22 images were selected for scoring. For image quality for each position of each MGS box in the rack- no significant differences. 
Irr Analysis: For comparisons of the distribution quality of scoring points for pictures with regard to the rater training levels - no significant differences. 
Analysis Between Irr and the Algorithm: Comparisons among scores produced by the algorithm and those by al nine raters, the average agreement was around 74%.

 
Discussion: MGS was implemented in mice however multiple approaches are currently used regarding structure of the observation boxes, length of the film recordings and timing for images selection. In this study, images could be selected according the quality however, extraction from video recordings was random, accidental behaviors were not ruled out, strong manual inclusion in image evaluation -even images selected by the algorithm, and time evaluation is not suitable for acute decisions.

CONCLUSIONS: Automated selected images under specifically criteria in this study, allowed to independently image items with better standardized selections by observers and the assessments with lower bias effects.

 

QUESTIONS
1. 
True or False. Rodent Face finder®, is a developed method for MGS consisting of the extraction of pictures of rodents with pale fur.

2. 
In the first MGS scale reported in 2010, pain and distress was measured by coding, how many different expressions?

a. 
1

b. 
4

c. 
3

d. 
2

e. 
5

f. 
None of them are true

3. 
Disadvantages of the first MGS instruments and methods developed in mice are:

a.
 Lack of automation

b. 
Time consuming

c. 
Labour-intensive

d. 
Difficult to standardize

e. 
All of them are true

 

ANSWERS
1. 
True

2. 
5

3. 
e. All of them are true

 
Ernst et al. Semi-automated generation of pictures for the Mouse Grimace Scale: A multi-laboratory analysis (Part 2), pp. 92-98

Primary Species: Mouse (Mus musculus)
  

SUMMARY: Mouse Grimace Scale (MGS) is a noninvasive method of visually recognizing pain on the basis of facial expressions of mice. It has become an established method for identifying acute pain in mice and has been repeatedly used in animal experiments. In a recent study, the group could improve the MGS set-up by video recording up to four animals simultaneously and a tool for automated image selection for blinded MGS analysis was introduced. The aim of the publication was to investigate the application of the modified and improved MGS setup and the robustness of the automated process in a multi-laboratory analysis. For this, 4 different facilities (F1-F4) participated and evaluated pain at different time point for the following experimental models:  F1) a minor laparotomy with infiltration with local anaesthetics (lidocaine–bupivacaine) in combination with systemic paracetamol administration via drinking water compared with systemic analgesia only after surgery in C57Bl/6J mice. F2) liver fibrosis induced by using CCl4 dissolved in germ oil intraperitoneally in C57Bl6/N mice. F3) intraperitoneal transmitter implantation or a corresponding SHAM in C57Bl/6J mice. And F4) telemetric surgery to implant a device (HD-X02, DSI, St Paul, USA) subcutaneously and an electrode implanted into the hippocampus in C57Bl6 background mice with and without presence of Cre.
Video recording included four animals at the same time placed in equally sized MGS boxes (9 cmx5 cmx5 cm), placed in an observation rack located within a light tent, illuminated from the side, bottom and front. Air holes were drilled into the front as well as into the lid of the boxes to reduce fogging to standardize as much as possible for 5 or 10 min.
For automated analysis, box positions in the videos were manually defined and 300 images from each box were automatically extracted. Then, the algorithm analyzed the extracted box images using a fully convolutional architecture to detect the position and size of the animals’ eyes. Eye areas in the images were automatically measured, and all the images in which the largest visible eye had an area of at least 100 pixels were considered suitable for MGS scoring (image size: approximately 500x500 pixels). Among all images, 10 images per animal were randomly selected by the algorithm for further manual scoring.
At each facility, 100 images each rated as positive or negative by the algorithm were selected for image quality evaluation. Positive images were suitable for MGS scoring.
For manual selection, a maximum score of 54 points could be achieved by fulfilling all positive criteria by evaluating six criteria: mouse in profile, eyes recognizable, ears recognizable, nose recognizable, mouse in steady position and general image quality assigning an score as follows: 1–3: poor, 4–6: moderate and 7–9:excellent.
In the selection of the pictures, we could not detect any signs for gender-specific selection criteria for MGS. The application of the algorithm shows, in principle, a positive result rate, with a sensitivity of 77% and specificity of 64%. Limitations in the specificity of the algorithm, especially because of the lack of detection of moving animals, are currently being adjusted by improving the algorithm, and this should result in a reduction in the number of images rated as false positives in future studies.

 

QUESTIONS – True or False
1.
Mouse Grimace Scale (MGS) is a noninvasive method of visually recognizing pain on the basis of facial expressions of mice in which automated image analysis methods have not proven enough quality to be used.

2.
Automated image analysis of Mouse Grimace Scale (MGS) is not reproducible between different facilities.

 

ANSWERS
1. 
False, although they need to be improved automated image analysis algorithms seems to be useful for mice pain evaluation

2. 
False, although they need to be improved it seems it will become a potent useful tool to evaluate mice pain between different centers and groups

 

Talbot et al. Defining body-weight reduction as a humane endpoint: a critical appraisal, pp. 99-110

Domain 3: Research & Domain 2: Management of pain/distress

Primary Species: Mouse (Mus musculus) and Rat (Rattus norvegicus)
 
SUMMARY: Following a 1985 publication by Morton & Griffiths, a 20% body weight reduction is a commonly accepted humane endpoint. This paper evaluates its validity in various mouse and rat studies.
Body weight as a severity assessment parameter is difficult to interpret. The following factors shall be taken in consideration:
1.  
The cause of body weight reduction,

2.  
The body weight curve course in similar experiments/models,

3.  
The association of body weight reduction with severity/impending death in similar experiments/models,

4.  
Accompanying symptoms and the overall clinical score of the animal.

Weight loss may indicate decreased appetite resulting from distress, fear or pain, disease, and/or a state of starvation, weight loss is affected also from surgical procedures, drug treatments, metabolic alterations, malabsorption, or increased energy expenditure.
Restraint Stress Mouse Model: Body weight is reduced significantly in early exposure and rises again.

Streptozocin Mouse Model: Diabetes causes a progressive weight loss over 2 months, significant compared with controls. Body weight rises again after the 3rd month.

Dextrane Sodium Sulphate (DSS)-Colitis Mouse Model: 1% DSS has no significant effect while 1.5% DSS results in pronounced weight loss which might exceed 20% and might be accompanied with low clinical score and bloody diarrhea. Animals start to recover 5 days after the DSS termination. No severe deterioration of clinical state was associated.

Chemical Status Epilepticus (SE) Rat Model: Body weight is reduced one day after onset of SE and regained during the next two days.

Intracranial Glioma Rat Model: 2 days before the endpoint the body weight reduces by 2.1% along with slight health deterioration, while a more pronounced weight loss of 5.2% compared with the previous day and a severe deterioration of clinical score signifies the endpoint.

Pancreatic Resection Rat Model: Minor transient post-surgical weight loss.

Liver Resection Rat Models: In partial resection minor transient post-surgical weight loss. In 50% liver resection, significant weight loss which was regained.

Kindling With Celastrol Administration Mouse Model: Significant weight loss which was regained during phases without drug administration – these phases were introduced with this purpose. Celastrol causes increased energy expenditure.

Caloric Restriction Feeding In Mice: No animals lost more than 20% of their starting weight – but had 20% lower weight than animals fed ad libitum. Because the animals are in a growth phase, it’s better to compare to controls fed ad libitum.

Dravet Syndrome Mouse Model: Steeper weight gain curve in knock-ins. Initial  reduced weight gain might be associated with maternal neglect.

QUESTIONS
1. 
According to Talbot et al.2019, a 20% weight loss shall be considered a humane endpoint when:

a. 
Whenever it is observed.

b. 
When accompanied with severe clinical symptoms and other indicators of disease progression.

c. 
When set by the research group.

d. 
When it is progressive over 1 month.

2. 
Which is FALSE regarding Dextrane Sodium Sulphate (DSS)-colitis mouse models?

a. 
Animals start to recover 5 days after the DSS administration termination.

b. 
Administration of 1.5% DSS results in pronounced weight loss which might exceed 20%.

c. 
Another commonly observed symptom is bloody diarrhea.

d. 
All DSS concentrations result in animal weight loss.

3. 
Usually, after a surgical procedure such as pancreatic resection, the animal’s body weight is:

a. 
Raised

b. 
Unchanged

c. 
Reduced

d. 
Lower by 20% of the weight before the surgery.

4. 
According to Talbot et al.2019, weight loss was an effective humane endpoint in:

a. 
Streptozocin mouse model

b. 
Pancreatic resection rat model

c. 
Chemical status epilepticus (SE) rat model

d. 
Intracranial glioma rat model

ANSWERS
1.
b

2.
d

3.
c

4.
d
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