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Jensen et al. Guidelines for porcine models of human bacterial infections, pp. 125-136
Domain 2: Research 

Primary Species: Pig (Sus scrofa)
 

SUMMARY:  The porcine species is used in many areas of research such as toxicology, metabolism, cancer and xenotransplantation.  Pigs are also commonly used in human bacterial infectious disease. The purpose of the infectious models are to determine virulence, therapeutics, prevention, and disease development.  

This article review addresses the need for increased clarity and description of research involved in bacterial infectious disease in the porcine model and establishment of guidelines for future development and reporting of such studies. 

QUESTIONS
1. 
What guidelines were developed for the inoculum? 

2. 
What guidelines were developed for the pig?

3. 
True or False? Reporting housing conditions is an important guideline.

ANSWERS
1. 
Strain, dose and volume

2. 
Sex, age, breed, number, inoculation route, and inoculation procedure 

3. 
True

WORKING PARTY REPORT

Gyger et al. FELASA accreditation of education and training courses in laboratory animal science according to the Directive 2010/63/EU, pp. 137-147

Domain 6: Education

 

SUMMARY: This document is a working party report from the Federation of European Laboratory Animal Science Associations (FELASA) education subcommittee.

Article 23 of the Directive on the Protection of Animals Used for Scientiﬁc Purposes 2010/63/EU (the European legislation covering laboratory animals) provides specific guidance on the training of staff working with laboratory animals. This training covers 4 main areas:

· EU Function A: carrying out procedures on animals

· EU Function B: designing procedures and projects

· EU Function C: taking care of animals

· EU Function D: killing animals.

FELASA accreditation is available for courses that develop initial training leading to competency in each of the four Functions identiﬁed in the Directive. Applications are assessed on a number of factors including:
· Training materials

· The number of students

· Admission qualiﬁcations when appropriate

· Whether the use of living animals has been authorized by competent authorities

· Whether the course is recognized as part of a formal educational programme

· Course structure and topics, practical classes and how the learning outcomes are covered

· The way in which knowledge and competency are assessed and the results of those assessments

· Credentials of teaching staﬀ and feedback mechanisms from students

Applications are granted based on this assessment, and the audits are performed on a yearly basis. Accreditation may be revoked based on in-person audits

QUESTIONS (True or False)
1. FELASA supports the use of live animals for training on mild procedures.
2. FELASA accreditation is not granted until 3 courses have been audited by FELASA assessors.
3. FELASA categories of roles match with EU directive functions.
 
ANSWERS
1.  True
2.  False
3.  False
ORIGINAL ARTICLES

Stramek et al. Improved timed-mating, non-invasive method using fewer unproven female rats with pregnancy validation via early body mass increases, pp. 148-159
Domain 4; K6 - Breeding colony management  

Primary Species: Rat (Rattus norvegicus)
 

SUMMARY:  Rats are an important animal model and timed pregnancies may be used in various types of research.  Current practices of timed-mating involve pairing five proven females with proven males to achieve a 20% pregnancy rate.  This is considered time-consuming and inefficient.  The gold standard of determining estrous cycle stage is assessment of vaginal cytology.  In this study, a reverse light cycle was used to have the advantage of studying natural behavior of rats. And, observation of lordosis was used as an indicator of estrus for 3 strains (Wistar, Lister-Hooded rats, and Sprague-Dawley) in comparison with vaginal cytology (with samples taken by lavage, rather than cotton swab).  Furthermore, mated females were weighed to determine whether weight increases could be used to reliably determine pregnancy status (in Wister and SD rats).  Females that were positive for the estrus dance had an 89% (Wistar) or 88% (Lister-Hooded) conception rate. SD rats did not display behavioral signs of estrus. The body mass percentage increases of the pregnant rats were significantly higher than the non-pregnant animals.  The youngest pregnant rats had the highest body mass percentage increases by day 18 of gestation.  Conversely, older rats had smaller body mass increases with pregnancy.  Pregnancy confirmation via weight change was possible as early as day 4 of gestation when there was an average of 10% increase in body weight. It is possible that in multiparous females, that modest weight increases in pseudopregnancy may be mistaken for that in true pregnancy.  Implementation of the estrus dance to determine estrus status is a refinement and is less invasive and stressful than testing via lavage.  In addition, implementation of the combination of behavior and weight assessment allows for a reduction of females to be used in timed matings.  Therefore, the principle of the 3Rs is upheld.

 

QUESTIONS
1. 
Peri-ovulatory behaviors in female rats include increased running activity, hopping, darting, freezing, and ear quivering.  In this rat strain, these behaviors, along with lordosis, can be induced by touching the back.  This is known as the

a. 
Rat waltz

b. 
Estrus dance

c. 
Fertility hustle

d.  
Mating tango

e. 
Reproduction rhumba

2.
Which of the following images represents proestrus? (Image attached or link below)

[image: image1.png]



3.  
True/False. All laboratory rat strains have an approximately equal gestation period of 21 days.

 

ANSWERS
1.  
b

2.  
a.  Representative images of vaginal cytology of rats in (A) proestrus, (B) estrus, (C) metestrus, and (D) diestrus.  Image: 

https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.researchgate.net%2Fprofile%2FMatthew_Rosenbaum%2Fpublication%2F258426978%2Ffigure%2Ffig1%2FAS%3A392618602188809%401470618977987%2FRepresentative-images-of-vaginal-cytology-of-rats-in-A-proestrus-B-estrus-C.png&imgrefurl=https%3A%2F%2Fwww.researchgate.net%2Ffigure%2FRepresentative-images-of-vaginal-cytology-of-rats-in-A-proestrus-B-estrus-C_fig1_258426978&docid=OTpUcBTUcpwKAM&tbnid=G281_ro9MNOlfM%3A&vet=10ahUKEwiwhqeRjKzlAhUOjVkKHTevDA0QMwgxKAEwAQ..i&w=850&h=625&bih=715&biw=1294&q=vaginal%20cytology%20rat&ved=0ahUKEwiwhqeRjKzlAhUOjVkKHTevDA0QMwgxKAEwAQ&iact=mrc&uact=8
3. 
False.  There are strain differences. Wistar rats have a gestation of 21 days while Lister-Hooded rats have a gestation of 23 days.  

  

Zhang et al. A rat model of nerve stimulator-guided brachial plexus blockade. Pp. 160-168

Domain 2: Management of Pain and Distress
Primary Species: Rat (Rattus norvegicus)
  

SUMMARY: The authors described the anatomy, landmarks, and technique for performing a brachial plexus block in anesthetized rats using a nerve stimulator to provide complete anesthesia to the entire upper limb. This will serve as a model for future studies in rats to evaluate efficacy, safety, and pharmacokinetics of local anesthetics or additives.

 

They first dissected the brachial plexus of 20 cadavers to identify the nerves. The brachial plexus originated from C5-T1 which is similar to humans.  C5-C6 formed the upper trunk, C7 branched and formed the middle trunk, then C8 and T1 passed over the first rib and formed the lower trunk. The nerve branches from medial to lateral are named: Suprascapular (proximal), Musculocutaneous, Axillary, Radial, Median, and Ulnar.

 

The dissection located the optimum area for injection that would allow for complete blockage before the nerves branched and also avoided major vessels or the lungs. It was 0.5-1.0 cm below the lateral 1/3 of the clavicle at a depth of 0.7 cm.

 

Using the nerve stimulator, they were 100 % effective in blocking the nerve compared to 6/20 failures using a blind technique and methylene blue to examine post-mortem success.

 

For the recovery procedures the landmark was identified in rats under isoflurane anesthesia then a small hole was created before the nerve stimulator 22 g needle was inserted and set at a frequency of 1 Hz for 0.1 ms at a current of 0.5 mA. The needle was advanced until the forelimb and paw began twitching. Twitches should be maintained at 0.2 mA but stop at lower stimulus. This makes sure that the injection is in close proximity to the nerve but not injected into the nerve which would cause damage. The plunger was pulled back to make sure there was no air or blood then the drug (lidocaine, bupivacaine, or saline control) was injected.

 

Results:

1. BPB took 2-5 minutes in all 16 rats (32 injections, 1 treatment, 1 control).

2. Complete motor and sensory block were achieved in all forepaws for 2% lidocaine and 0.5% bupivacaine

3. Onset for lidocaine was 5.5 ± 2.07 min

4. Onset for bupivacaine was 4.89 ± 1.73 min

5. Offset (defined as return to partial blockade but not full recovery) for lidocaine varied between each nerve but was generally between 50-76 minutes from axillary-ulnar nerves

6. Offset for bupivacaine was also varied between each nerve and was generally 103-121 minutes from axillary-ulnar nerves (statistically significantly longer than lidocaine for all nerves).

7. No difference in offset time between sensation and motor recovery for either lidocaine or bupivacaine groups.

8. One unexpected finding was 2 saline-injected control limbs in the lidocaine group had complete or partial motor and/or sensory blockage for 30 minutes.

9. There were no adverse effects in any groups.

 

Discussion Points: The duration of block was shorter than what is reported in rat formularies because these authors define offset as the time to return to partial function and not total recovery. The possible reasons given for the saline control resulting in 30-minute blockade in 2 rats were physiological block or a psychological reason (social transfer of neural blockade) citing one documentation of pain transfer via olfaction in co-housed mice. Onset time was not different between lidocaine and bupivacaine because it occurred before the animals recovered from anesthesia. Performing these blocks in awake animals would further narrow the onset time. Also, grading doses may better reveal true onset time.

 

QUESTIONS
1. 
T/F: The brachial plexus nerve block is effective at only partially blocking the forelimb.

2.  
T/F: The brachial plexus nerve block using a nerve stimulator is technically difficult and should not be attempted except under the most specific of situations.

3.
The landmark for the BPB in a rat is:

a. 
0.5-1 cm above the lateral 1/3 of the clavicle

b. 
0.5-1 cm below the lateral 1/3 of the clavicle

c. 
0.5-1 cm below the proximal 1/3 of the clavicle

d. 
1-2 cm below the lateral 1/3 of the clavicle

ANSWERS
1. False
2. False
3. b

 

Stegmann et al. 4D cardiac magnetic resonance imaging, 4D and 2D transthoracic echocardiography: a comparison of in-vivo assessment of ventricular function in rats, pp. 169-179

Domain 3: Research

Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: Non-invasive techniques can be used for preclinical research for the study of the cardiovascular system. Four dimensional cardiac magnetic resonance (4D CMR) allows for 3D evaluation over time. As most institutions do not have access to 4D CMR, echocardiography is a suitable alternative as it provides images with high resolution, lower cost and shorter scan duration. 2D 3D and 4D echocardiography are now available. These methods were compared in order to see if these are suitable for cardiac imaging. 26 SD (4 weeks old) rats, under isoflurane anesthesia, were used under normal condition or under ligation of the superior and inferior cava (2 weeks prior imaging). 4D CMR and 4D echocardiography showed consistent correlation for the determination of left ventricular ejection fraction (LVEF), end-systolic volume and end-diastolic volume compared to 2D echocardiography. Likewise, the intra and inter-observer variation was lower using 4D y vs. 2D echocardiography. The results indicate that 4D CMR and 4D echocardiography are a good tool to perform cardiac imaging. Reduced intra and inter observations variations of 4D echocardiography make it useful for longitudinal studies when compared with other echocardiography techniques. In addition, it implies a lower scanner time. 4D echocardiography represents an alternative for cardiac imaging studies that should be taken into consideration.

 

QUESTIONS (True or False)
1.
2D-echocardiography represents many advantages over 4D CMR.

2.
2D-echocardiography implies lower scanner time compared vs.4D echocardiography

3.
There are no differences between different observers when using 2D-echocardiogrpahy.

4.
4D-echocardiography is useful when doing longitudinal studies

ANSWERS 
1.
False

2.
False

3.
False

4.
True
Kovalčíková et al. The effects of sucrose on urine collection in metabolic cages, pp. 180-189

Primary Species: Mouse (Mus musculus)
 

SUMMARY

· Urine collection represents an animal welfare issue in experimental nephrology.

· Metabolic cages are commonly used, and they induce stress in rodents.

· In mice, the volume of collected urine is sometimes insufficient for further analysis.

· This study analyzed the effects of time of day, temperature and different sucrose solutions (2%, 5%, 10%) on diuresis, weight change and liquid intake of adult mice placed in metabolic cages for urine collection.

· Mice were placed in metabolic cages for 12 h during the day or night at standard ambient (22 C) and thermoneutral (28 C) temperatures.

· Diuresis increased with concentrations of sucrose.

· A drastic drop in body weight was observed in mice placed in metabolic cages for four consecutive days with access to tap water and food, indicating that time spent in metabolic cages should be kept to a minimum, as prolonged confinement in metabolic cages can be harmful to mice.

· The administration of concentrated sucrose solutions can potentially aid in mouse urine collection by reducing the time spent in metabolic cages.

· Sucrose supplementation increased the albumin/creatinine ratio.

· The results of this study do not provide any conclusion about the effect of sucrose on renal function

 

 QUESTIONS

1. 
Which of the following statements is FALSE regarding urine collection from rodents in experimental nephrology?

a. The standard period for the collection of urine for the assessment of renal parameters is 24 h.

b. Collecting spot urine is relatively easy in most experimental settings, and the collected urine volume is often sufficient for further qualitative or quantitative analyses.

c. Several factors are known to influence urine production, including metabolic activity, liquid composition, temperature, and time spent in metabolic cages.

d. The urine collected from experimental animals should be of sufficient volume, free of contamination,

e. collected within the shortest time possible, and obtained without pain or distress.

2. 
Which of the following statements is FALSE regarding urine collection from rodents using metabolic cages in experimental nephrology?

a. Metabolic cages do not contain any enrichment, and the mice must move on wire mesh without any nesting material.

b. Because the use of metabolic cages is stressful in rodents, these must be appropriately enriched and must contain sufficient nesting material.

c. In mice, as well as in rats, solitary housing in a new environment introduces so-called isolation stress.

d. Stress can affect physiological variables, such as glucose metabolism, reactivity to stressors, animal behaviour, as well as the production of reactive oxygen species, leading to oxidative stress.

3. 
Which of the following statements is FALSE regarding urine output in rodents according to this study?

a. No differences in urinary output were found between mice housed in metabolic cages during the day or during the night.

b. Gender differences were noted in the rhythm above.

c. No differences in urinary output were found in mice housed at standard (22 C) or thermoneutral (28 C) temperatures.

d. Housing in metabolic cages resulted in a dramatic body weight loss in both genders even after one day.

 

ANSWERS

1. 
b. Collecting spot urine is difficult, even impossible, in some experimental settings, and/or insufficient in terms of volume for further qualitative or quantitative analyses.

2. 
b

3. 
b

 

Resch et al. Impact assessment of tail-vein injection in mice using a modified anaesthesia induction chamber versus a common restrainer without anaesthesia, pp. 190-201

Primary Species: Mouse (Mus musculus)

 

SUMMARY: In mice, intravenous administration is mainly done through tail lateral veins. This technique requires a previous training of staff that have do it.

Authors have found a supplier that provides a new anaesthesia induction chamber designed with the aim to improving to untrained staff to perform this technique in mice.  They compare the advantages and disadvantages to use this induction chamber versus traditional intravenous administration using a mice restrainer device without anaesthesia. To assess mice welfare during this comparative study the check values and its evolution of body weight, faecal corticosterone metabolites and nesting behavior.  
Authors conclude that the level of severity for intravenous administration is mild in both techniques. Also, they don’t find that the use of anaesthesia induction chamber with isoflurane provides benefits or can be considered a refinement.

 

QUESTIONS
1. 1 what is the preferred site for IV administration in mice?

a. Jugular vein

b. Tail vein

c. Cephalic vein

d. Saphenous vein

2. What are the two requirements for successful IV administration in mice 

3. T/F: Restrainer device has to be adequately sized for mice, to prevent mouse to turn around but allow it normal respiration

4. What method is not adequate to induce tail vein dilatation?

a. Infrared exposure

b. Warm water

c. Tap the tail

d. Heat the mouse

5.
What is not true about intravenous administration in mice?

a. Sudden jerking in mouse can be observed at the moment of puncture

b. Is a mild severe procedure

c. Can cause acute stress in mice

d. Anaesthesia is always contraindicated

6.
T/F: It has been demonstrated that restraining and IV  injection together have cumulative impact and cause increase of severity when done by untrained staff

7.
Name 4 reasons why inhalation anaesthesia is chosen for short term procedures

8.
T/F: Anaesthesia has no adverse effects in mice, it can be used always for procedures

 

9.
T/F: Nest building behavior, faecal corticosterone metabolites and changes in bodyweight can be used to assess impact of treatments in mice

10.
T/F: Stress hormone levels follows a nychthemeral cycle, then samples have to be collected a fixed time every day

11.
T/F: Type of restrain techniques influences animal welfare only during treatment, not after it

12.
T/F: Use of chamber anaesthesia for intravenous administration is a refinement and simplify the procedure

13.
T/F: A simple handling of mice supposes an increase in fecal corticosterone metabolites levels

14.
What is not true about isoflurane anesthesia

a. Induce a short rise in serum cortisol

b. Has rapid induction

c. Simply to use

d. Induces high blood pressure

15.
T/F: Anaesthesia have effect on bodyweight because mice reduce food intake while is anesthetized

16.
T/F: Tail warming induces vasodilatation of tail vein and improves success in intravenous administration

17.
T/F: The use of anaesthesia do not influence the experimental results

 

ANSWERS
1. b

2. Adequate training and practice of staff, adequate device for immobilization

3. True
4. d

5. d

6. False
7. Rapid onsets of induction and recovery, simply to use, slight hemodynamic effects, minimum postcare needs after use it

8. False
9. True
10. True
11. False
12. True
13. False
14. d
15. True
16. True
17. False[image: image2][image: image3][image: image4][image: image5][image: image6][image: image7][image: image8][image: image9][image: image10][image: image11][image: image12][image: image13][image: image14][image: image15][image: image16]
