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Mahler et al. FELASA working group on revision of guidelines for health monitoring of rodents and rabbits, pp. 178-192
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 1-3: Prevent, control, and diagnosis disease. 
SUMMARY: This is a revision of previously published Federation of European Laboratory Animal Science Associations (FELASA) recommendations for health monitoring (HM) programs.  This version emphasizes the importance of the person developing and maintaining an HM program having complete knowledge of the principles of HM, the use of sentinel animals, and the reporting and interpretation of results.  Specifically, an HM report should consist of conclusions about the microbiological status of the unit based on the laboratory report and not the lab report only.

An HM program should be adapted to individual needs and research objectives while considering facility microbiological units, type of housing, animal numbers, species, immune status, frequency of sample collection, types of samples collected, agents monitored, and health history of the unit.  Immune competent animals of varying ages and both sexes should be used as sentinel animals, exposed to the same unit of resident animals for at least 6 weeks, and replaced with new sentinels at least quarterly.  Direct and indirect sentinel animals are used, keeping in mind that not all infectious agents are easily transferred via soiled bedding so indirect sentinels are unreliable for detection of certain diseases.  Other testing modalities such as PCR, bacterial cultures, and histopathology can be used to supplement in areas where serologic testing falls short.  Biologic materials should also be monitored since they also pose a risk for agent transmission.
The choice of infectious agents monitored should be based on effects on animal health, effects on research, species specificity, zoonotic potential, prevalence, host factors, desired unit microbiological status, and historical results.  Recommendations for agents and testing frequencies for mice, rats, guinea pigs, hamsters, and rabbits are included with the caveat that these lists are neither exhaustive nor permanent. 
QUESTIONS
1. True or False: Once an HM program is established, it can be maintained by anyone employed at the facility.

2. True or False: An HM report and laboratory report from a FELASA certified lab are synonymous.

3. 
Serologic testing of dirty bedding sentinels may be effective in detecting all of the following except:

a. 
Sendai virus

b. 
Mouse parvovirus

c. 
Mycoplasma pulmonis

d. 
Mouse hepatitis virus

ANSWERS
1. 
False

2. 
False

3. 
a
ORIGINAL ARTICLES

Spangenburg et al. Housing breeding mice in three different IVC systems: maternal performance and pup development, pp. 193-206

SUMMARY: IVCs (Individually Ventilated Cages) are nowadays a common housing type for laboratory mice. A proper cage environment is essential for welfare of laboratory mice, especially during breeding, including lactation period, which require high energy demand. IVC’s allow specific ventilation with air changes per hour (ACH) and levels of CO2, NH3 and RH can be reduced. Even though, mice have shown avoidance to high ACH and draughts, preferring a conventional cage instead of ventilated ones. In this study three different commercial brands of IVC’s are studied in terms of maternal performance of females during breeding, pup development and growth in C57BL/6NCrl and Crl:NMRI Foxn1nu mice. There were differences in in-cage climate, female body weight, pup growth, feed and water consumption, and nest quality between cage types. There was an effect of the genotype in the differences found, with main effects in NMRI NU mice. IVC systems might need to be managed differently for mice of different types and different physiological status. Location of feed hopper and location of air inlet and outlet might be of importance.

 

QUESTIONS
1. 
Which of the following might NOT lead to higher levels of CO2, relative humidity and ammonia in a mice cage?
a. 
High number of air changes per hour in the IVC settings.

b. 
High animal density

c. 
Temperature above 23 ºC

d. 
Twice per month cage changing interval

2. 
True/False: Mice prefer positive-pressure ventilated cages instead of non-ventilated open-cages.

3. 
True/False: Lactation peak leads to an increase in temperature within the cage.

4. 
True/False: High air changes per hour in a breeding cage might lead to lower weaning body weights of pups.

 

ANSWERS
1. 
a

2. 
False

3. 
True

4. 
True

Paigen et al. The effect of culling on health and physiology of mouse litters, pp. 207-215

SUMMARY: Culling of large mouse litters is a common practice in both research and production settings.  This is due to the idea that smaller litters will have improved survival and growth.  It also done to avoid possible adverse effects associated with overcrowded cages.  The authors sought to determine if culling of mouse litters improved survival and growth of the remaining pups.  468 litters of B6129SF1/J mice were unculled or culled to 4 or 6 per litter.  Mortality, organ weights, bone mineral density, percent fat, 12 of the 17 blood parameters, and 3 of the 7 EKG parameters did not differ among cull groups.  Although the latter two parameters (blood and EKG parameters) showed statistical differences, all of the values were physiologically normal.  Unculled weanling showed reduced weight, but this difference was no longer observed by 3 months.  This paper suggests that pups from unculled litters do not exhibit adverse effects and that culling may be an unnecessary husbandry practice.

 

QUESTIONS
1. 
What type of mouse strain is designated as B6129SF1/J?

a. 
Consomic

b. 
Conplastic

c. 
Hybrid

d. 
Congenic

2. 
Increased weight of which of the following suggests chronic excess corticosterol production?

a. 
Spleen

b. 
Adrenal

c. 
Liver

d. 
Kidney

 

ANSWERS
1. 
c. Consomic would have Chr in nomenclature; conplastic would have mt, and congenic would have a period in between the host strain and donor strain

2. 
b

Molina-Cimadevila et al. Oral self-administration of buprenorphine in the diet for analgesia in mice, pp. 216-224

SUMMARY: Pain is difficult to measure in mice as they are a prey species and attempts have been made to assess pain in rodents using analgesiometric tests such as tail flick and hot plate tests to measure antinociceptive effects but the neurological methods involved may not be equivalent to those responsible for clinical pain. Other indirect methods for measuring pain are for example food intake, weight or locomotion but these have been criticized for not being validated sufficiently. The aim of this study was to see whether buprenorphine (a partial μ-receptor agonist) can be given to mice for analgesia when mixed with an extruded diet rather than administering it subcutaneously 2-3 times a day to maintain therapeutic levels. The authors used both an analgesiometric test and indirect measures of pain. Previous reports have indicated that post-surgical analgesics can be self-administered to mice using the oral route by giving it in Nutella, gelatin or water. However, the mice needed prior habituation to any new food to ensure the intake of the analgesia was adequate. In this study buprenorphine was administered to mice in the extruded diet by dissolving the buprenorphine in glucose saline and then mixing this with the diet pellets. Adequate intake of the diet was measured by using 1) spontaneous intake in healthy animals, 2) using a standard pain assessment tool - the hot plate test (thermal analgesiometry) and 3) provision of post-operative analgesia by the drug after a surgical intervention of moderate severity.
The authors found there was no neophobia observed with the medicated diet at the lower and higher buprenorphine concentrations. Buprenorphine diet was made up by first dissolving 0.03 mg or 0.25mg buprenorphine /mL of glucose saline. And then one milliliter of the solution was mixed with each pellet. Buprenorphine did significantly increase the percentage of maximal possible effect (calculated from the paw withdrawal latency) in the hot plate test when compared to the placebo group but the there was no difference between groups given buprenorphine subcutaneously or orally. Of the animals that had surgery, mice treated with buprenorphine had less weight loss and ate more compared to the control group.
The authors conclude that buprenorphine mixed with diet pellets can be a way of providing analgesia to mice. Only the medicated diet was presented to the animals. The mice did not need to be habituated to the medicated diet.

QUESTIONS
1. 
Which of these is an analgesiometric test?
a. 
Hot plate test

b. 
Tail flick test

c. 
Weight loss

d. 
a and b above

e. 
a and c above

2. 
Neophobia is observed when buprenorphine is administered to mice in extruded pelleted diet. True or False

3. 
When buprenorphine is administered to mice in the water, Nutella or gelatin the mice do not need to be habituated to the new food. True or False

4. 
Which of these are true?
a. 
Buprenorphine is a partial agonist at the μ-opioid receptor

b. 
Fentanyl is a full μ-opioid receptor agonist

c. 
Naloxone is a μ-opioid receptor antagonist

d. 
All of the above

 

ANSWERS
1. 
d
2. 
False

3. 
False

4. 
d
Groth et al. Buprenorphine does not impact the inflammatory response in haemophilia A mice with experimentally-induced haemarthrosis, pp. 225-236

SUMMARY: Haemarthrosis is the most common clinical manifestation of haemophilia and is responsible for significant morbidity in haemophilic human patients. After an intra-articular bleeding episode, blood is removed by absorption to the synovial tissue and with recurrent bleeding episodes degradation products of red blood cells accumulate in the tissue, triggering an inflammatory response. This inflammatory response is an important part of the immune response, and secreted cytokines provide signals between immune cells to coordinate the inflammatory response. Cytokines have been shown to be involved in a number of arthritic disorders such as haemarthrosis, osteoarthritis, rheumatoid arthritis, inflammatory arthritis and acute joint trauma. In the work with animal models evaluating inflammatory response as a scientific goal, the impact of analgesia is always a challenge and must be considered and evaluated to ensure there is little or no impact. The murine experimentally-induced knee bleeding model is an important model in haemophilia research but it is currently unknown if the use of analgesia in this model might impact on the inflammatory response.  The aim of this study was to investigate the inflammatory response after a needle induced knee bleed (by inserting a 30 G needle into the right knee joint) in haemophilia A mice treated with buprenorphine or saline. One hundred and sixty mice were used in the study, and were randomly divided in two groups (receiving buprenorphine or saline). The following parameters were assessed: change in body weight and joint diameter, visual bleeding score (VBS), white blood counts, haematocrit, platelet concentrations, haemoglobin, plasma haptoglobin and plasma and synovial fluid levels of 23 cytokines. Twenty-one cytokines in plasma and 22 cytokines in synovial fluid, joint diameter change, VBS and blood parameters were not significantly altered by the administration of buprenorphine. Although slight alterations of plasma haptoglobin, body weight, plasma and synovial eotaxin and plasma G-CSF were found in buprenorphine-treated mice, the authors concluded that buprenorphine does not overall impact on the inflammatory response, and the use of buprenorphine in the knee bleeding model in haemophilic mice should be continued.

QUESTIONS
1. 
Although the murine experimentally-induced knee bleeding model causes excruciating pain in affected animals, this is a very important model in haemophilia research and morphine is the drug of choice for analgesia in this model.

2. 
Most published research on morphine, heroin and buprenorphine on their effect on the inflammatory response describe an increased production of pro-inflammatory cytokines.

3. 
Mice suffering from haemarthrosis are expected to experience the same kind of acute pain as humans suffering from intra-articular bleedings, and thus mice should be treated accordingly with:

a. 
Non-steroidal anti-inflammatory drugs (NSAIDs) only
b. 
Opioids only
c. 
NSAIDs and/or opioids
d. 
Morphine
e. 
Morphine and buprenorphine
ANSWERS
1. 
FALSE. Acute pain is caused but buprenorphine is the drug of choice for analgesia in this model.

2. 
FALSE. Morphine and heroin, yes. Buprenorphine however, has been found not to modify cytokine release in several models but results are inconsistent.

3. 
c. NSAIDs and/or opioids (buprenorphine).

da Cunha et al. Acute and chronic observations of complete atrioventricular block in rats, pp. 237-249

SUMMARY: Complete Heart Block (CHB) results when the wave of excitation is not conducted from the atria to the ventricles, leading to severe bradychardia and acute heart failure. It may be inherited but it’s usually acquired as a result of myocardial infarction, cardiac surgery, drug toxicity or degenerative, infectious or idiopathic diseases. Animal models of CHB have been used in order to test alternative therapies to the standard one of fitting electronic pacemakers and also to develop greater understanding of the haemodynamics, electrophysiology, metabolic adaptations, volume overload and atrioventricular (AV) desynchronization that usually accompany severe bradychardia. The authors describe a reproducible model of CHB in rats consisting of a median sternotomy, identification of the epicardial fat pad at the aortic root as the landmark for localization of the AV node and ablation of the AV node using electrocautery. Electrocardiographic readings were used to ascertain that the AV node had been successfully located and later ablated. Their method was able to reliably produce CHB in all animals (n=60) and the survival rate was 70% (n=42). The best survival rate was observed in 8-week old animals weighing approximately 220g. Heart rate before AV ablation was 387 ± 55 bpm and after ablation was 126 ± 40 bpm. The most common conduction disturbance in surviving animals was a third degree AV block. At 30 days following CHB induction animals displayed elevated left ventricular end-diastolic pressure and there were other changes (e.g., greater wet-to-dry weight lung ratios, heart dimensions, heart volume) which indicated that dilated cardiomyopathy was present, leading to chronic heart failure. The authors suggest ways of further refining their model and stress that the most important limitation is the requirement for previous training since complications resulting in death are encountered at the initial phase of development.

 

QUESTIONS
1. 
In rodents, what is the most characteristic feature associated with ventricular dysfunction?

a. 
Marked reduction of the systolic pressure and discrete increase of left ventricular end-diastolic pressure

b. 
Discrete reduction of the systolic pressure and marked increase of left ventricular end-diastolic pressure

c. 
Marked increase of the systolic pressure and marked decrease of left ventricular end-diastolic pressure

d. 
Discrete increase of the systolic pressure and marked increase of left ventricular end-diastolic pressure

2. 
An animal model of Complete Heart Block (CHB) can also serve as a model that reproduces the clinical features of which other cardiac condition?

a. 
Torsades de pointes

b. 
Myocardial infarction

c. 
Tetralogy of Fallot

d. 
Ventricular septal defect

3. 
What is the fundamental mechanism leading to Complete Heart Block (CHB)?

a. 
Cardiac arrhythmia

b. 
Valvular dysfunction

c. 
Failure of conduction from atria to ventricles

d. 
Torsades de pointes

 

ANSWERS
1. 
b. Discrete reduction of the systolic pressure and marked increase of left ventricular end-diastolic pressure

2. 
a. Torsades de pointes

3. 
c. Failure of conduction from atria to ventricles
Bussey et al. Dual implantation of a radio-telemeter and vascular access port allows repeated hemodynamic and pharmacological measures in conscious lean and obese rats, pp. 250-260

Primary Species: Rat (Rattus norvegicus)  

Domain 3 Research; TT3.2

 

SUMMARY
Background And Methodology: Chronic monitoring of functional parameters requires the implementation of techniques that allow measurements in conscious and freely-moving animals avoiding confounding effects of anesthetics or handling-associated stress. Serial drug administration also requires a non-stressful, accurate and long-lasting method. The aim of this report is to validate surgical implantation of radio-telemeter (abdominal aorta) and vascular access port (VAP, femoral vein) in 16-week-old lean rats and obese Zucker rats. Blood pressure and heart rate was measured twice weekly during 4 weeks, via telemetry, at baseline and after VAP administration of different drugs. 
Results: 67% of lean and 44% of obese rats completed the 4-week study. Surgical complications were more common in obese animals and normal behavior was observed after 1 day (lean) and 3 days (obese) after surgery. At baseline, Zucker rats presented hypertension but response to nitric oxide donors was similar between groups.  Dobutamide increased heart rate and decreased blood pressure. There were no differences in measurements at different time-points in the same animal. Administration of repeated volumes or manipulation of the VAP did not alter reliability of the measurements indicating no signs of stress owing to administration itself. 
Conclusions: Dual implantation of radio-telemeters and VAP allows to consistent data collection across time and reduces methodology-related stress and resulting confounding factors.

QUESTIONS (True or False)
1. 
During the experiment, animals were housed individually to avoid injury of the surgical wounds

2. 
Incidence of abdominal wound infections was similar between Lean and Zucker rats.

3. 
Food intake was markedly reduced in obese rats during the first 10 days after surgery.

4. 
Nitric oxide donor was used to validate the patency of VAP causing an increase in blood pressure.

5. 
Reliability and repeatability over time on baseline blood pressure was considered optimal

6. 
Dual implantation promotes reduction of animals and refinement.

 

ANSWERS
1. 
T

2. 
F

3. 
F

4. 
F

5. 
T

6. 
T
Manell et al. Insulin treatment of streptozotocin-induced diabetes re-establishes the patterns in carbohydrate, fat and amino acid metabolisms in growing pigs, pp. 261-269

SUMMARY: Reliable and reproducible animal models of diabetes mellitus (DM) which truly mimic the human condition are necessary in order to gain more information about the disease and develop better treatments. The authors set out to try and increase confidence on the translational value of a porcine model of Type 1 DM by establishing a reliable protocol to induce the condition and, once established, examine if its associated metabolic consequences can be successfully reversed. They induce DM in eight Yorkshire x Swedish Landrace pigs by means of a single intravenous dose of 150mg/kg streptozotocin (STZ). After one week, they initiated treatment with short-acting porcine insulin given subcutaneously twice a day for a further 4 weeks. Streptozotocin successfully resulted in hyperglycaemia, hypertriglyceridaemia, high blood levels of non-esterified fatty acids, increased levels of branched-chain amino acids, decreased levels of alanine and taurine and decreased weight gain. Within 3 weeks of insulin treatment, all these metabolic changes produced by STZ were successfully reversed. The authors conclude that this porcine model is a valuable translational model of Type 1 DM in humans.

 

QUESTIONS
1. 
What is the usual dose of STZ that reliably produces a diabetic state in pigs?

a. 
80-100 mg/k

b. 
100-150 mg/kg

c. 
150-250 mg/kg

d. 
30-50 mg/kg

2. 
Which of the following is NOT a common consequence of DM in both humans and pigs?
a. 
Hyperglycaemia

b. 
Hypertriglyceridaemia

c. 
Low levels of non-esterified fatty acids

d. 
Low levels of alanine and taurine

3. 
Which of the following clinical signs is NOT usually associated with STZ-induced DM in pigs?
a. 
Polyuria

b. 
Polydipsia

c. 
Emaciation

d. 
Anorexia

4. 
Diabetic ketoacidosis develops as a result of which enzyme becoming activated?

a. 
Hormone-sensitive lipase

b. 
Alanine aminopeptidase

c. 
Carbonic anhydrase

d. 
Superoxide dismutase

 

ANSWERS
1. 
b. 100-150 mg/kg

2. 
c. Low levels of non-esterified fatty acids

3. 
d. Anorexia

4. 
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