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WORKING GROUP REPORT

Wells et al.  Assessing the welfare of genetically altered mice, pp. 111-114

ACLAM TASK 4 - Develop and Manage Animal Husbandry Programs 

ACLAM SPECIES DESIGNATION - Primary species

SUMMARY: In 2003 a working group was established to review welfare issues for genetically altered (GA) mice, to summarize current practice, and to recommend contemporary best practice for welfare assessments.  Its membership covered a broad range of expertise including mouse geneticists, animal technicians, veterinary surgeons and animal welfare and behavior experts.  The working group has produced a report which outlines practical indicators of GA mouse welfare.  The group concluded that being GA does not necessarily affect the welfare of an animal.  Genetic alteration does, however, have the potential to compromise animal health and welfare by causing or predisposing the animal to pain, suffering, distress or lasting harm and the key issue it to be able to rapidly identify such animals.  

Some recommendations; At the neonatal state, the number of pups should be recorded and observed for appearance and activity.  At weaning and during adulthood, it is recommended that a series of non-invasive assessment criteria be used to assess welfare.  This includes recording numbers and assessment of general appearance and clinical signs.  For adult mice the most appropriate time to carry out the assessment is at cage cleaning.  Welfare assessment should complement the daily observations.  

The report also describes and recommends a mouse "passport" system when GA mice are transferred nationally and internationally between establishments.  Using the passport will facilitate the transfer of husbandry, care and welfare information to receiving establishments and will thus improve access to information and will inform animal care staff of any requirements for specialist care.  

QUESTIONS: 

1.
The working group concluded that;

a.
Being GA does not necessarily affect the welfare of an animal

b.
Many GA mice show adverse effects

c.
GA has the potential to compromise animal health and welfare by causing or predisposing the animal to pain, suffering, distress or lasting harm.

d.
b and c

e.
All of the above

2.
When should the number of pups be recorded?

a.
At the neonatal state

b.
At weaning

c.
During adulthood

3.
For adult mice when is the most appropriate time to carry out the assessment?   _____________

ANSWERS 

1.
d

2.
a

3.
At cage cleaning

PAPERS

Kerton and Warden.  Review of successful treatment for Helicobacter species in laboratory mice, pp. 115-122

TASK: 1- Prevent, Diagnose, Control, and Treat Disease

SUMMARY: Mice were treated with three different variations of triple antibiotic therapy (amoxicillin, metronidazole and bismuth). These variations included oral gavage, in diet, and in diet with cross-fostering to Helicobacter-free foster mothers. The treatments were 50%, 57% and 100% effective respectively. The colony is PCR-verified Helicobacter-free and has been since 2002. 
QUESTIONS:

1. 
The strains of mice which had the most difficult eradication of Helicobacter were of what background strain?

2. 
T/F: Once a strain was found to be Helicobacter-positive, all other strains of mice in that room also tested positive.

3. 
What post-partum period was most effective for cross-fostering mice to Helicobacter-free fosters?

ANSWERS:

1.
BALB/c

2. 
False. Using good husbandry practices and IVCs, it was possible to keep "clean" animals Helicobacter-free.

3. 
Less than 24h post-partum.

>
The electrocardiogram of the beagle dog: reference values and effect of sex, genetic strain, body position, and heart rate, pp. 123-136

Summary: Peripheral ECG leads were recorded from 934 female and 946 male Beagles from Marshall Farms and 27 female and 30 male Beagles from Harlan to establish a database for electrocardiograph parameters. Variables such as vendor, gender, heart rate, and body position (standing on a table or unrestrained in a hammock) were evaluated to help establish reference values for the duration and/or amplitude of ECG waves both in terms of means over the recording period and beat-to-beat variability. Measurements were taken of HR, RR, PQ and QT intervals, P and QRS duration and P wave amplitude and there were no major differences between sexes for ECG parameters. Body position did have an effect-whereas the axis of the heart was shifted to the left when the animals were restrained in a hammock compared to when they were standing on a table-probably from compression of the animal's chest and subsequent displacement of the heart. The PQ interval was about 9% higher in Harlan than in Marshall dogs. HR was negatively correlated with QT and this emphasizes the need for a formula for correcting QT interval for HR when interpreting changes in QT interval. Negative correlation was also seen between HR and PQ intervals, but a positive correlation was found between HR and the amplitude of the P wave. The level of the respiratory sinus arrhythmia was quantified by calculating the ratio of maximum to minimum RR interval measured over a 10 s period and this ration was negatively correlated with HR. Therefore, at high HRs, sinus arrhythmias were less marked than at low HRs, but it did not disappear completely. Analysis of beat-to-beat variation indicated that QT and PQ intervals and the amplitude of P wave fluctuated over time and the degree of this variability was positively correlated with the level of sinus arrhythmia. The data collected by these authors can be used as baseline information for the interpretation of the ECG in Beagles when evaluating the effects of a test compound on cardiac rhythmcity, conduction, depolarization, and repolarization. 

Questions:

1.
What are the regulatory guidelines for evaluating drug effects on QT in dogs and who are they issued by?

2.
What is associated with drug-induced QT prolongation?

3.
Why does the position of dogs cause a variability during ECG recordings

4.
Is the lack of a gender bias with ECG recordings consistent with previously published reports?

5.
Marked variability of the amplitude of the P wave corresponds with what?

Answers:

1.
'Point to Consider'; issued by the Committee for Proprietary Medicinal Products and S7B guideline issued by the International Conference for Harmonization
2.
Fatal arrhythmias in man

3.
Because of mobility of the heart in chest of dogs

4.
Yes ( Eckenfels & Trieb-1979)

5.
Wandering pacemaker, a physiological phenomenon associated with sinus arrhythmia in dogs that is considered to be due to periodic vagal stimulations that move the pacemaker location in the sinoatrial node

>>>>>>>>>
Schoonermark-van de Ven et al.  Prevalence of naturally occurring viral infections, Mycoplasma pulmonis and Clostridium piliforme in laboratory rodents in Western Europe screened from 2000 to 2003, pp. 137-143

Task 1- Prevent, Diagnose, Control, and Treat Disease

Primary Species - Rats, mice 
Secondary Species – Guinea pigs
Summary: The authors presented a cross-sectional study in the prevalence rate of rodent virus in laboratory animals in different European institutions during 2000 to 2003 done in QE diagnostics lab. Generally ELISA and IFA were used to test the sera and later positives were confirmed by immunoblot and HAI. During 2000 to 2003 mouse hepatitis virus and parvoviruses and minute virus of mice were the most prevalent. For rats, Rat parvovirus (Kilham rat virus), Toolan's H-1 virus and rat parvovirus were most prevalent. Among all the samples tested the prevalence of M. pulmonis decreased from 11% in 1981-84 to 2% in 2000-03 and there were overall reduction in the prevalence of rodent pathogens from 1981-84 to 2000-03. Antibodies to C. piliforme were found in 65% of the rat and only 4% in mouse. In guinea pig most prevalent were cytomegalovirus and parainfluenza virus.
Questions
1.
Name the study design used by the authors

a.
Cross-sectional study

b.
Cohort study

c.
Case-control study

d.
Ecological study

2.
Name the most prevalent disease in guineapig in Europe according to the study

a.
Cytomegalovirus

b.
Parainfluenza virus

c.
Reo-3

d.
PVM

3.
Name the novel virus isolated by Simmons et al in 2002 from laboratory guinea pigs
a.
Caviid parainfluenza virus 3

b.
Cytomegalovirus

c.
Parainfluenza virus

d.
Reo-3

e.
PVM

Answers

1.
a

2.
a

3.
a

Bauer and Riley.  Antemortem detection of mouse parvovirus and mice minute virus by polymerase chain reaction (PCR) of faecal samples, pp. 144-152

· Parvoviruses remain one of the most common viral infections seen in lab mouse colonies  

· Lab mouse (Mus musculus) is the natural host for mouse parvovirus-1 (MPV) and mice minute virus (MMV)  

· Experimental infections produce runting in neonatal mice, and in some instances, a lethal disease with renal papillary necrosis, myeloid depression, and cerebellar lesions  

· Complications to research projects can result from the use of parvovirus-infected mice or tissues  

· Both MMV and MPV have predilection for lymphoid tissue and have been shown to alter T cell function in vitro as well as potentiating rejection of tumor allografts in vivo 

· Serological assays are commonly used as indirect screens to detect MPV and MMV infection in mice  

· PCR assays can be used to directly detect DNA of parvoviruses in mouse tissue and cell lines  

· PCR assays can detect parvoviruses in early infections prior to serological conversion or in immunocompromised mice that are not capable of developing a serological response  

· Current murine parvovirus PCR assays necessitate euthanasia of mice prior to testing  

· Purpose of this study: to develop an antemortem PCR assay to detect mice infected with MPV and MMV using faecal samples  

· Advantages: (1) easy sample collection, (2) antemortem testing, (3) fecal samples do not require any special handling during shipping  

· Main limitation: sample will only be positive while the animal is shedding virus therefore it cannot be used to screen animals for the detection of parvovirus during the active phase of the infection  

· Parvovirus DNA is stable in farces for at least 7 days when held at room temperature  

· Faecal-based PCR assays may be the preferred confirmatory test for the individual valuable animal  

· Most challenging aspect: selection of the animals for fecal collection 

Questions
1. 
Experimental infections with MPV produce what in mice?

2. 
What test are commonly used now to indirectly detect MMV or MPV?

3. 
What are some advantageous of an antemortem PCR assay to detect mice infected with  MMR or MPV?

4. 
What is the main limitation of antemortem PCR assay?

Answers
1. 
Runting in neonatal mice, and a lethal disease with renal papillary necrosis, myeloid  depression, and cerebellar lesions

2. 
Serology

3. 
Easy sample collection, antemortem testing, fecal samples do not require any special handling during shipping

4. 
Sample will only be positive while the animal is shedding the virus

  >>>>>>>>>
O’Brien et al.  Cardiac troponin I is a sensitive, specific biomarker of cardiac injury in laboratory animals, pp. 153-171

Task 1 -Prevent, Diagnose, Control, and Treat Disease

SUMMARY:  Troponins are contractile proteins that form a regulatory complex of myofibrillar proteins in striated muscle.  The Tn complex binds to the thin actin myofilament in striated muscle via tropomyosin (TnT) and mediates both calcium activation (TnC) and inhibition (TnI) of thick and thin myofilament sliding to produce contraction.  There are cardiac and skeletal muscle specific forms of TnI and TnT, and because these cardiac-specific contractile proteins are released from myocardium in proportion to the degree of tissue injury and disruption of myocyte membranes, cardiac troponins (cTnI and cTnT) have become well established as gold-standard, blood biomarkers with high sensitivity and specificity for myocardial degeneration in man.  Because the structure and function of troponins are highly conserved across species, it would seem that one or more of the 6 immunoassays used to detect human cardiac troponins (Life Diagnostics ELISA assay, TriChem Resources ELISA assay, Immulite ELISA assay, Centaur cTnI assay, Elecsys cTnT assay, M8 cTnT assay) should be effective in a wide range of animals species.  The authors demonstrated that the 3 ELISA assays had low sensitivity and less than 1% of the dynamic range of the 3 cTn assays in rodents, and the Centaur cTnI assay was best at detecting cTnI in rats and dogs; the Centaur assay also detected cTnI in the myocardium of marmosets, swine, cattle, and guinea pigs, indicating it may be a candidate cardiac biomarker for these species as well.

QUESTIONS:

1. 
Which of the following contractile proteins appears to be an effective blood biomarker of cardiac injury across a wide range of mammalian species and animal models of cardiac injury?

a. 
TnT

b. 
TnC

c. 
TnI

d. 
cTnT

e. 
cTnI

2. 
Which of the following human cTn immunoassays did the authors demonstrate to be most effective in detecting cTn rats, dogs, marmosets, swine, cattle, and guinea pigs?

a.
 Life Diagnostics ELISA assay

b. 
TriChem Resources ELISA assay

c. 
Immulite ELISA assay

d. 
Centaur cTnI assay

e. 
Elecsys cTnT assay

f. 
M8 cTnT assay

ANSWERS:

1. 
e. cTnI

2. 
d. Centaur cTnI assay

Kumar et al.  Role of TNF-( in prenatal alterations in dams of mice under thermal stress, pp. 172-179

No summary was provided.

Questions

1.  
True or False: Cytokines are chemical signals that play a role in the immune system and in embryogenesis.

2.  
The cytokines Interleukin-1B, tumor necrosis factor-alpha, and interferon are suspected of causing pregnancy loss and miscarriage.  These cytokines are of what origin:

A) 
Neurons

B) 
Uterine

C) 
Macrophage

3.  According to a recent article, one cytokine in particular was associated with negative reproductive outcomes in Swiss mice subject to thermal stress during different phases of pregnancy.  This cytokine is:

A) 
Interleukin-1B (IL-1B)

B) 
Tumor necrosis factor-alpha (TNF-a)

C) 
Interferon

4. 
In male rats, treatment with these compounds can reduce testicular damage caused by radiation and/or cytotoxic drugs:

A) 
GnRh agonist and an antiandrogen compound

B) 
Androgen compounds and GnRh

C) 
Antiandrogen compounds and GnRh antagonists

Answers:

1. 
True

2. 
C

3. 
B

4. 
A>>>>>>>>>
Pietersen et al.  Fear conditioning and shock intensity: the choice between minimizing the stress induced and reducing the number of animals used, pp. 180-185

ACLAM TASK - 2 
ACLAM SPECIES DESIGNATION - Primary species (rat)

SUMMARY: Classic fear conditioning is used throughout the literature to study fear and reward circuits in the brain. It typically involves pairing a neutral conditioned stimulus with an aversive unconditioned stimulus. After a few trials, the conditioned stimulus elicits the same response as the aversive stimulus. By measuring the freezing behavior of the animals in response to the conditioned stimulus, one can then determine whether fear conditioning was acquired or not. The aim of this study was to investigate the effects of classic pavlovian fear conditioning on various stress parameters in order to quantify the stress experienced by the rat as well as the relation between the variance of the behavior shown to the shock intensity delivered. The investigators approached this aim by aversively conditioning rats to a sound for 2 days, with no shock being given on the third day in order to evaluate only the psychological effects of the conditioning on freezing, defecation behavior and corticosteroid levels.  
The behavioral data indicated that those animals that received a shock exhibited more stress-related behaviors, including an increase in the total amount of time spent freezing and in defecation. Statistical differences were noted in the corticosteroid levels between controls and those groups receiving a shock. No differences were found between the two groups receiving different shock intensities. 
QUESTIONS: 
1.
The most reliable output measure of fear conditioning is____________.
2. The Hypothalamic-Pituitary-Adrenal axis is the pathway through which activation of a stressor ultimately leads to the release of cortisol (in humans) or _______________ (in animals).
3. Freezing and defecation are also commonly used as indicators of ___________.

   

ANSWERS 
1. Freezing behavior
2. Corticosterone
3. Stress

Dallmann et al.  Stress-induced hyperthermia in the rat: comparison of classical and novel recording methods, pp. 186-193

Summary: Stress causes a rise in body temperature in laboratory animals (stress-induced hyperthermia). In the present study, we investigated stress-related changes in body temperature of F344/Hw rats after (1) moving the cage within the holding room, (2) moving the cage from the holding room to another test room and (3) social deprivation (isolation). A combination of two different body temperature recording methods was used to clarify their accuracy and stress-inductive character: rectal temperature recording and peritoneal implanted  temperature sensors (Thermochron iButtons). The results demonstrate that (1) different stressors induce a significant rise in body temperature, (2) which is detectable for more than 60 min and (3) it is of importance to standardize temperature recording methods in order to avoid confounding effects of the recording method itself. Furthermore, Thermochron iButtons are more accurate and reliable for body temperature studies than rectal recordings.


Questions:

1. 
Stress-induced hyperthermia (SIH) is a  reproducible, long-lasting and stable phenomenon, which can be suppressed by

a) Prior treatment with diazepam and flesinoxan

b) Transport of the animals under temperature control environment
c) Prior treatment with Acetaminophen or Ibuprofen
d) Gently animal handling

2. 
Stress-induced hyperthermia (SIH) is accompanied by elevation in plasma of some physiological metabolites such as glucose, corticoesterone and:

a) 
TH

b) 
ACTH 

c) 
STH

d) 
GH

3. 
Which of the following body systems is direct and immediately affected by stress-induced hyperthermia (SIH)?
a) 
Respiratory 

b) 
Urinary

c) 
Cardiovascular

d) 
Inmmunology
4. 
Body temperature during stress-induced hyperthermia (SIH) is the direct result of ______________ mobilization

a) Corticoesterone
b) ACTH

c) Pituitary opioids

d) Adrenal cortex hormones
5. 
The increase of body temperature resulting from disturbance or stress is referred as:

a) 
Pyrogenic fever

b) 
Psychogenic fever

c) 
Physiologic hyperthermia

d) 
Stress fever


Answers:

1. a), 2. b), 3. c), 4. c), 5. b)

Boot and van de Berg.  Evaluation of antigen panels for ELISA monitoring of mouse colonies for antibodies to Pasteurellaceae, pp. 194-199

Task 1. Prevent, Diagnose, Control, and Treat Disease

ACLAM species designation =96 Primary species =96 Mouse

SUMMARY: Pasteurellaceae infection in mice may be monitored by the detection of serum antibody using enzyme-linked immunosorbent assay (ELISA).  We re-evaluated our standard antigen panel comprising Pasteurella pneumotropica and a V-factor requiring Haemophilus species (strain H21) by studying their serological relationship with Actinobacillus muris and 'Haemophilus influenzae-murium'.  Serologically, A. muris and 'H. influenzae-murium ' were found to be unrelated and to differ from P. pneumotropica and Haemophilus strain H21.  These four antigens were used for monitoring breeding and experimental mouse colonies for a period of four years. The addition of 'H. influenzae-murium' antigen to the standard panel of antigens significantly increased the proportion of sera and serum panels showing anti-Pasteurellaceae antibody activity, but the addition of A. muris antigen did not.

Questions:

1.  
What are the three diagnostic methods used to monitor rat and mouse colonies for Pasteurellaceae infection?

2.  
What does ELISA stand for?

3. 
True or false:  The experimental outcome supports the view that Pasteurellaceae infections are still widespread in the mouse colonies tested.

4. 
The authors were not able to define which Pasteurellaceae species were actually present in the various mouse colonies.  The reactivity of individual sera might be due to:

a. 
Infection by multiple strains of the organism
b.
Mono-infection by a cross reacting Pasteurellaceae strain

c. 
a and b

d. 
a or b

5. 
True or False:  Positive ELISA results obtained by Pasteurellaceae ELISAs do not need to be confirmed by culture or PCR.

Answers:

1. 
Culture, PCR, and serology

2. 
Enzyme-linked immunosorbent assay

3. 
True

4. 
c. a and b

5. 
False; positive ELISAs should be confirmed by culture or PCR.

>>>>>>>>>
Smith and Bolon.  Isoflurane leakage from non-rebreathing rodent anaesthesia circuits: comparison of emissions from conventional and modified ports, pp. 200-209

Summary: Chronic exposure to low levels of fluorocarbon-based waste anaesthetic gas (WAG) has been linked to a multitude of human health problems. We have shown that isoflurane exhaust from passive gas-scavenging canisters is often quite high when using conventional rodent anaesthesia protocols and equipment. Another likely source of  WAG build-up in rodent procedure rooms is leakage at the interface between the breathing circuit and the animal’s face. We evaluated this possibility using three non-rebreathing circuits: traditional Bain, modified Bain, and Mapleson (type E). For the Mapleson E  circuit, a conical rodent facemask was attached and used in one of two configurations: normal aperture, or aperture modified with a latex diaphragm (cut from an unpowdered surgical glove) to reduce the orifice diameter and tighten the seal. Adult female Sprague–Dawley rats were anaesthetized with isoflurane (5% for induction, 2% or 3.5% for maintenance) in oxygen (2 L/min for induction, 1 L/min for maintenance). Isoflurane leakage was assessed by real-time spectrophotometry. In 94% of the trials, three configurations –  traditional Bain, modified Bain, and Mapleson E with unmodified mask – permitted isoflurane leakage approaching or exceeding 100 ppm at the face/port interface. In contrast, the Mapleson circuit with diaphragm-modified mask emitted significantly (Pp0.0003) less isoflurane (peak of 9.571.7 ppm [mean7standard error]). These data indicate that (1) WAG leakage from standard rodent non-rebreathing circuits is substantial, and that (2) a simple, rapid, and economical modification to a conventional rodent facemask can significantly  reduce WAG exposure to workers performing many rodent anaesthesia procedures in one session.

Questions:

1. 
What is the maximum human exposure level to isoflurane?

2. 
What are isoflurane anaesthesia characteristics in rodents?

3. 
How can people monitor the isoflurane concentration in room?

Answers:

1. 
Recommendation for halogenated anaesthesics (including isoflurane) exposure level is below 2 ppm

2.
Isoflurane is commonly used for rodents anaesthesia since it is cheap and efficient (induction 5% than <2%). Isoflurane metabolic clearance is quick and MAC is 1.28. isoflurane is well tolerated: breathe depression exists, but hepatic, cardiac and renal adverse effects are moderated.

3. 
Atmospheric isoflurane concentration is measured by an air analyzer containing an infrared spectrophotometer

>>>>>>>>>
Gonenc et al.  Efficacy of selamectin against mites (Myobia musculi, Mycoptes musculinus and Radfordia ensifera) and nematodes (Aspiculuris tetraptera and Syphacia obvelata) in mice, pp. 210-213)

ACLAM Task Designation:   Task 1, K3.  Prevent, Diagnose, Control, and Treat Disease, Parasitology.  K6.  Pharmacology.

ACLAM Species Designation - Primary Species - Mouse

Summary: The authors describe a study where the efficacy of selamectin for treatment of mites M musculi, M musculinus, and R ensifera, and oxyurid nematodes, A tetraptera, and S obvelata.  Selamectin was delivered as a single drop on the skin on the dorsal surface of the neck just cranial to the scapulae.  The dose was calculated as at least 10mg/kg. Animals were necropsied on days 4, 7, and 21.  Efficacy was determined to be 100% on days 7 and 21 for M musculi, M musculinus, and R ensifera.  Worm counts were decreased for A tetraptera and S obvelata, but only partially.   Based on these results, the conclusions of the study were 1) selamectin is effective for treatment of M musculi, M musculinus, and R ensifera infestations, and 2) selamectin is not effective for treatment of oxyurid parasites such as A tetraptera and S obvelata.  The authors cautioned that while no toxic side effects were observed in the study mice, further work is necessary to rule-out any effects of the treatment on sensitive behaviors. 
Questions:

1.  
List the genus species of the most common mouse fur mites.

2.
Selamectin successfully eradicated the following mouse parasites:

a.
M. musculi, S. obvelata, and R. ensifera

b.
A. tetraptera and S obvelata

c.
A. tetraptera, M  musculi, and R ensifera
d.
M musculi, M. M musculinus, and R ensifera

e.
None of the above.
3.
A tetraptera and S obvelata are:

a.
The most common oxyurid nematodes of mice   
b.
Are found in the mouse cecum and colon

c.
Are easily eradicated

d.
a. and b.

e.
All of the above.

Answers:

1.
Myobia musculi, Mycoptes musculinus, and Radfordia ensifera
2.
d.
3.
d.>>>>>>>>>
