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Hawkins et al. A guide to defining and implementing protocols for the welfare assessment of laboratory animals: eleventh report of the BVAAWF/FRAME/RSPCA.UFAW Joint Working Group on Refinement, pp. 1-13

Domain 2: Management of Pain and Distress; Task 1 and 2
SUMMARY: The three major components for the welfare assessment of laboratory animals are:
I. Setting up the welfare assessment system

II. Using the welfare assessment system

III. Reviewing the welfare assessment system
I.  
Setting Up The Welfare Assessment System: 

1.
A Team Approach: The team should include people with skills, knowledge, experience, motivation and authority that are prepared to work together constructively.
2.  
Appropriate Welfare Indicators:  Components of an ideal welfare state and examples of indicators associated with them are: 
a. 
Physical: Physical disabilities that either cause discomfort or pain, or those have an impact on physical function that could cause distress. Examples of indicators include body weight, state of the coat, posture, lameness and excessive attention to surgical site.
b.
Physiological/biochemical: Levels of stress and distress do not exceed those that would occur during the course of normal social interactions. Examples of indicators include heart rate, respiratory rate, levels of stress hormones such as corticosteroids
c. 
Psychological state: The animal displays an ‘appropriate’ range of behaviors. Examples of indicators include increased aggression to cage mates, withdrawal, stereotypies and changes in use of enrichment objects.

 It is preferable to use a combination of indicators from each of the categories. 

Selection Of Appropriate Welfare Indicators Include:

· Are readily and reliably recognizable

· Are effective at providing good measures of welfare

· Are relevant to the project and species

· Are practical to carry out and do not overly disturb the animal

· Take the experimental design into account

· Produce consistent measurement, interpretation and analysis

It is critical to define and monitor the right types and number of indicators – too many and the system will take too long to implement, too few and it may be inaccurate and misleading.

Indicators Specific To The Project: For example, following vasectomy surgery, mice behavioral indicators specific to the project such as lifting a hind leg or pressing the abdomen to the cage floor. 

Interactions With The Environment Indicators: Such as gnawing on chew blocks or nest building, can also provide extremely useful indicators, which is another reason for providing a structured environment. For example an untreated HsdHan:NMRI mice build well-structured nests and are defecating in a separate area.  In contrast, mice with post-laparotomy pain the cage area is unstructured without a separate area for defecation.

Sources Of Information And Guidance On Predicting Potential Adverse Effects: 

· Information from care staff and breeders

· Harm–benefit analyses that have already been carried out

· Past experience, if other, similar studies have been carried out using the same species or strain

· Results of in vitro and in silico studies, e.g. Quantitative Structure–Activity Relationship (QSAR) where chemical structure is correlated with biological activity

· Searching the literature for publications of similar studies. Papers including adverse events can be extremely valuable

· In a contract research setting, information obtained during the testing of other compounds (e.g. for agrochemicals, signs may be comparable between similar classes of compounds), chemical structure or information supplied with test compounds

· Information from pilot studies

· In pharmaceutical research and development and safety assessment, information on the ‘target’, or predicted pharmacological action, not only of the parent compound, but also of any metabolites that may be formed

· For some models of animal diseases, e.g. using the same species as the target species, clinical signs of the disease in clinical cases

· For models of human disease, clinical signs and symptoms of the disease in humans can provide pointers. This should be done with care, as clinical signs may differ in animals; research projects are usually only modeling certain aspects of a condition

· Contacting other researchers using the same or similar models, possibly using online discussion groups such as Compmed

· Published resources

Examples Of Behaviors That Can Indicate Positive Welfare States: 

· Good self-care, including grooming 

· Normal activity levels and time budget, including sleep patterns

· Seeking interactions with humans

· Curiosity and interest in exploring

· Appropriate social interactions with conspecifics, including allogrooming

· Mating

· Using enrichment items, especially for ‘luxury’ behaviors

· Interest in food treats

· Play

· Vocalizations associated with positive welfare

· Normal learning and cognitive functions

3.  A Sound Understanding Of Good Welfare And The ‘Normal’ Animal: Effective welfare assessors must be able to recognize a ‘normal’ animal, with good welfare, in order to detect early signs of adverse effects. An ideal level of welfare can be defined as the state of being in animals when their nutritional, environmental, health, behavioral and mental needs are met. Causes of deviation from the ideal welfare state may include early separation from the mother, transport, trapping, inappropriate housing, inadequate health care, scientific procedures and their after effects (expected and unexpected), husbandry procedures (such as cleaning out and identification) and euthanasia or release.
4.  Full Recognition Of All Potential Adverse Effects From All Sources: There are many potential causes of adverse effects during the animals’ lifetime, i.e. not just the scientific procedures but other factors such as husbandry, handling and transport. An effective welfare assessment scheme will consider all sources of potential harms and all the adverse effects associated with them.
5.  Consistency For All Species: Ideally, welfare assessment protocols should pay the same level of attention to all species, regardless of the numbers of animals used or perceptions about their cognitive capacity and ability to suffer.
II.  
Using the Welfare Assessment System

1.  
Consistency Between Observers: Minimizing variation between assessors’ observations is essential. Animals may also be able to tell the difference between different people (for example, on the basis of individual odors), so they may benefit from contact with familiar staff as opposed to strangers. Differences in observational skills and subjective interpretations can be reduced by effective training and teamwork, and also by ensuring that observations are adequately described and recorded in a meaningful way.
2.  
Appropriate Recording Systems: There two type of recording systems: 1) unstructured records, with a small number of objective signs and a reliance on written descriptions of adverse effects (free text), or 2) (more organized animal welfare assessment sheets with predetermined, but flexible, lists of indicators and minimal free text.  The latter may be either numerical or binary score sheets. Numerical sheets aim to quantify the severity of adverse effects; binary systems simply the binary system records either a ‘yes’ (present) or ‘no’ (absent).

3.   Animal Monitoring:  The nature of the procedures influences the timing, duration and frequency of observations. For example, a rat following abdominal surgery such as laparotomy, adrenalectomy and bladder manipulations have been found to display specific behaviors including twitching (usually observed as rapid fur movements on the back), back arching, and belly pressing and writhing. It is necessary to observe each rat for at least 5 min to ensure that they are detected.

Husbandry Practices: Following cage cleaning in the rat, exploratory behaviors, shelter use, heart rate and blood pressure all increase significantly. Behavioral and physiological parameters can take up to 2 h to return to pre-cage change levels in rodents.

The Animals’ Normal Circadian Rhythm:  It is preferable to observe animals during the time when they would usually be most active.  In the case of most rodents, this means conducting welfare assessment during the dark period, when they are predominantly active or use reversed light regimen.

Animal Observation: It includes 3 steps:  
1) 
Animals must first be observed from a distance (general appearance posture, behavior) for detecting unprovoked behavior. 
2) 
Examining the primary enclosure by opening the cage.  Most species would normally respond with increased activity followed by a settling down period.  
3) 
Terrestrial animals should be individually caught and handled to measure and score relevant core criteria such as body weight, body condition, tumor size and temperature.

Highlighting Potential Welfare Issues: Following animal observation, methods commonly used to draw attention to animals with welfare problems include message boards outside the room and colored pegs on enclosures. 

III. 
Reviewing the Welfare Assessment System
· Assessment of the welfare indicators; that is, the frequency with which they have been observed, with the aim of removing any that are redundant or adjusting the observation protocol.

· Review of observations recorded in free text boxes, to see whether any new indicators should be added.

· Review of interventions, including humane endpoints, and whether any animals were found dead; correlation of these with data from the sheets.

· Review of the timing of observations and interventions, to ensure that the frequency of assessment is appropriate throughout the project.

· Checks on consistency between observers, using external expertise where necessary. Statistical analysis can be used to confirm consistency in some circumstances.

· Comparison between the predictions of severity made at the project planning stage and the level of severity observed in practice.

Liaison With Ethics Or Animal Care And Use Committee: The topic of discussion includes: 

· What will happen to each of the animals throughout the project, from sourcing to euthanasia, reuse, release or rehoming 

· What each animal will experience and where adverse effects on welfare are possible – including, but not only as a result of, experimental procedures

· Which parameters will be monitored during the welfare assessment and how they were decided

· How frequently animals will be assessed, when and why

· How observations will be recorded and analyzed 

· Explanation of the humane endpoints, how these were set and what will happen if they are exceeded

QUESTIONS: 

1. T/F: Following vasectomy surgery, mice behavioral indicators specific to the project can be  lifting a hind leg or pressing the abdomen to the cage floor. 

2. T/F: In mice with  post-laparotomy pain  the nesting materials is unstructured with a separate area for defecation
3. A rat has undergone lapartomy: What is the appropriated duration of time for monitoring signs of pain?
a. 1 minute

b. 5 minutes

c. 30 seconds

d. 2 minutes

4. All of the followings are normally used as physiological/biochemical indicators of pain EXCEPT:
a. Heart rate

b. Respiratory rate

c. Level of corticosteroids

d. T3 hormone level

5. All of the followings behaviors can indicate positive welfare states, EXCEPT:
a. Good self-care, including grooming 

b. Curiosity and interest in exploring

c. allogrooming

d. Mating

e. Tail chasing in rats

f. Vocalizations associated with positive welfare

6. T/F. Behavioral and physiological parameters can take up to 2 h to return to pre-cage change levels in rodents.

7. Which of the following is INCORRECT regarding numerical observation system?

a. Considerable amount of data can be collected; data can be statistically analyzed

b. Potentially more objective assessments – simply ‘present’ or ‘absent

c. Accumulated scores can over- or underestimate severity

d. Consistent, provided that guidance is clear and scoring options limited

8. Advice may be needed from which of the following experts regarding normal animal behavior?

a. Ecologist

b. Behaviorist
c. Ethologists
d. Psychologist
9. Selection of appropriate welfare indicators include all EXCEPT:

a. Are used across all animal species

b. Are readily and reliably recognizable

c. Are effective at providing good measures of welfare

d. Are relevant to the project and species

10. T/F. Binary observation systems include unstructured records, with a small number of objective signs.

11. Which of the following aspects needs to be fulfilled for an ideal level of welfare? 

a. Nutritional

b. Environmental

c. Health

d. Behavioral

e. Mental

f. F.  all of the above

ANSWERS:

1. T

2. F, It should be without separate area for defecation

3. b

4. d

5. e

6. T

7. b

8. c

9. a

10. F

11. f

REVIEW ARTICLE

Gomes and Fernandes. Rodent models in bone-related research: the relevance of calvarial defects in the assessment of bone regeneration strategies, pp. 14-24
SUMMARY: Bone tissue regenerates itself following a lesion or a defect, thanks to a response caused by the stimuli. If there is a large orthopedic defect, an unfavorable microenvironment, suboptimal surgical techniques or biomechanical instability, it may be necessary to use mechanically and biologically-suited biomaterials to achieve good bone regeneration. 

The aims of regenerative medicine are to repair, augment, substitute and regenerate lost tissues. The models used should mimic the clinical and biological environment in which the experimental methodology will be assessed, allow parameters to quantify the success of the technique and identify differences between the different assayed methods. 

In vitro assays have given great comprehension of fundamental biological mechanisms, but it is necessary to apply an in vivo approach, because it provides relevant data regarding physiological and pathological conditions to establish more effective clinical interventions. Animal models and especially rodent models have contributed to the development of approaches to regenerate bone tissue, as well as to assess the biocompatibility of granular, scaffolds or bulk materials. 

In vivo Models of Bone Regeneration: The calvarial bone defect is the most used orthotopic model for evaluating bone function. It can be made by using critical size defects (the ones that are severe enough that don’t allow a spontaneous healing during the lifetime of the animal), or subcritical size defects (of less severity, and where bone regeneration is expected, without helping or added factors).

The calvarial model is adequate for evaluating complex materials and tissue engineering constructs aiming bone regeneration, especially craniofacial defects. Rats and rabbits are he most commonly used animals. It is an adequate model due to the structure of the calvarial bone, that allows a uniform, reproducible and standardized defect easily evaluated, and the anatomic locations has an adequate size for surgical access and handling, the Dura and overlaying skin gives an adequate support for implanted materials, and there is lot of information regarding this model. The limitations are that it doesn’t allow assessing the biological response of the implanted material to a physiological biomechanical loading. 

In mice, the subcritical size defects are of 0.8-1 mm, and the critical size defect is if 1.5 mm. In rat there is controversial data regarding the dimensions of the critical size defect, which is discussed between a 5 and 8 mm defect. 

Subcritical size calvarial defects are used to evaluate the biological response of the bone regeneration process following the establishment of pathological conditions. 

The surgery in rat is performed using systemic inhalational anesthesia, heating pad, local anesthesia and intraperitoneal postoperative analgesia. It consists in drilling with an 8mm (or 3mm in the case of subcritical calvarial defects) diameter trephine bur around the sagital suture, and making a standardized, round segmental defect. The defect is rinsed with physiological saline and the implanted to study is settled in the defect. 

Evaluation Methodologies of the Bone Regeneration Process: 
Histological evaluation wit light microscopy allows making histomorphometry with a semi quantitative or quantitative analysis. There is a system of standardization of nomenclature, symbols and units regarding the histomorphometric analysis. 

Bone tissue can also be evaluated labeling inn vivo with intravital markers and visualized under fluorescent light. 

Immunohistochemistry serves to identify and specifically localize peptides or proteins of interest in bone tissue section. There are quantitative methodologies relying upon pixel-counting and cumulative signal strength algorithms. 

Electron microscopy has been used to characterize trabecular and cortical bone surfaces, implant surfaces, wear debris, implant beds and implant-tissue interfaces. The limitations are the small size of the evaluated samples and the need for drying the specimen, which can induce modifications in morphology and spatial structure. 

Radiological techniques have been employed for evaluating bone repair and regeneration as a basic method. Periodic evaluation permits the monitoring of the repair process, and quantification of bone apposition and densitometric analysis can be conducted, even near an implant. X-ray computed micro tomography opens new possibilities for the analysis of bone structures and in vivo bone remodeling process. 

QUESTIONS

1. True or false. The critical size defect is the smallest wound established intraosseously in a bone, which does not report spontaneous healing.

2. The calvarial defect model as bone regeneration model: 

a. Establishes a uniform reproducible defect

b. Is easily accessed for surgical and intraoperative handling. 

c. Allows assessment of physiological biomechanical loading. 

d. The obtained defect is easily evaluated by radiography
3. True or false. For mice, the critical size defect has been established at a 5 mm defect in the calvarial bone. 

4. The most used specie as a model for bone tissue remodeling is: 

a. Non human primates

b. Rodents

c. Sheep 

d. Cat

5. 
True or false. Quantitative analysis can’t be performed while using histological evaluation of bone tissue regeneration. 

 

ANSWERS

1. 
True

2. 
c
3. 
False

4. 
b
5. 
False


ORIGINAL ARTICLES
Schmeller et al. Using amphibians in laboratory studies: precautions against the emerging infectious disease chytridiomycosis, pp. 25-30

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Domain 4: Animal Care

Secondary Species:  African Clawed Frog (Xenopus spp)
SUMMARY:

Introduction: Chytridiomycosis of amphibians is caused by the fungus, Batrachochytrium dendrobatidis (Bd).  It has been blamed for rapid amphibian species declines and extinctions on five continents and can also affect research colonies.  It infects keratinized epidermal cells of amphibian species causing a hyperkeratotic and hyperplastic response of the stratum corneum and stratum granulosum.  The exact pathogenesis is yet unknown, but it is thought to be related to disruption of osmoregulation and toxin release. 
 In the field of laboratory animal medicine, we have taken steps to exclude pathogens and establish health monitoring protocols for the protection of rodent species; however, very few institutions place a comparable emphasis on biosurveillance of amphibian colonies.  It has been estimated that one-third of Xenopus laevis specimens still are wild-caught, thus potentially harboring infectious agents.  Introduction of X. laevis to an aquatics facility can be dangerous as this species can harbor clinically asymptomatic Bd infections which can devastate a colony of the clinically-susceptible X. tropicalis species.  Mortality rates in X. tropicalis have been reported of up to 80%.  X. tropicalis requires a higher ambient temperature for optimal health and the tendency of this species to be kept at suboptimal temperatures may exacerbate these rates.  The relative resistance of the X. laevis species to lethal chytridiomycosis infection has been attributed to the antibiotic, antifungal, antiparasitic and antiviral compound called magainin which is found to coat their skin.  

Prevention and Control of Chytridiomycosis: Most commonly used laboratory disinfectants are quite effective against Bd.  The most important factor contributing to efficacy is contact time.  UV light is ineffective at killing Bd in culture, however, heat dessication caused 100% death of zoospores and sporangiae after 4 h at 37OC, 30 min at 47OC and 5 min at 60OC.   Treatment of live amphibians has been successful using Plistopur (a combination of copper phosphate, acriflavin HCl and P-chlorophenoxetol followed by griseofulvin in sharp-snouted dayfrog tadpoles.  Another study found that a 2% bleach concentration killed all tadpoles of Pana temporaria and Bufo bufo species tested; however Virkon S in a 10% solution was effective against Bd without detectable negative effect on the tadpoles.  Itraconazole has also been effectively used according to a few additional studies. 
Husbandry Recommendations: The present article recommends the use of Virkon S as a broad-spectrum disinfectant of equipment.  Caution must be taken to avoid release of the active form into water bodies and sewer systems.  All equipment should be properly sterilized before use.  Powder-free gloves should be used when handling amphibians.  Although chytridiomycosis lacks zoonotic potential, the inadvertent introduction of the agent to or from the colony can be discouraged through careful biosecurity including locks on vivarium doors.  Hands, lab coats, and laboratory equipment must be carefully disinfected prior to leaving the facility.  Whenever possible, amphibians captured in the wild should be housed individually.  A program of testing for the presence of Bd via PCR is recommended either in the general population or sentinels receiving water from specimen tanks.  If an infection is detected, animals can be treated and tanks and equipment must be properly sanitized.  Equipment can be sanitized with at least 5 minutes of contact time with 1% Virkon S solution (10g/L) which is prepared fresh daily and is at least medium pink in color.
Treatment of Affected Amphibians: Itraconazole is a triazole antifungal which is effective against all filamentous fungi, dimorphic fungi and yeasts, such as blastomycosis, histoplasmosis, aspergillosis, and cryptococcosis as well as some yeast and dermatophyte infections.  It is fungistatic at the concentrations typically used systemically and fungicidal at the topical concentrations.  It’s mechanism of action is through disruption of the oxidative enzymes of the fungal organism.  Since it is also a potent cytochrome P450 3A4 isoenzyme system inhibitor, it may increase plasma concentrations of drugs metabolized via this pathway.  Various treatment protocols exist in the literature; however, it is thought that the best protocols are those which include the least number of treatments as this minimizes stress to the animals.  A potential side-effect of the treatment is depigmentation of the skin.  The author recommends a second test for Bd two weeks after the end of the topical treatment.  
QUESTIONS:

1.  
The etiologic agent of chytridiomycosis is _______________.

2.  
The fungus which causes chytridiomycosis has a trophism for which amphibian cells?

3.  
True or False: In the wild, X. laevis is subclinically infected by Bd, whereas X. tropicalis is severely affected by the Bd fungus.  

4.  
The antiviral, antifungal, antibiotic, antiparasitic compound which forms a protective coating of the skin of some amphibian species is ______________________.

5.  
True or False: The UV treatment of waste water before release from amphibian facilities is sufficient to eliminate Bd.  

6.  
True or false: Chytridiomycosis is a zoonotic agent.

ANSWERS:

1. Batrachochytrium dendrobatidis (Bd)

2. Keratinized epidermal cells

3. True: thus X. laevis can be a source of infection in a colony of X. tropicalis
4. Magainin

5. False.  The UV treatment of waste water is customary prior to disposal from facilities housing amphibian species; however, UV treatment has been shown to be ineffective in removal of the fungal agent causing chytridiomycosis, Bd.  

6. False.  Chytridiomycosis is not known to have zoonotic potential.

Amundsen et al. A comparison of retrospectively self-gated magnetic resonance imaging and high-frequency echocardiography for characterization of left ventricular function in mice, pp. 31-37

Primary Species: Mouse (Mus musculus)

SUMMARY: This paper deals with one aspect of cardiovascular phenotyping in mice. The principal aim was to compare the one-dimensional measurements of left ventricular (LV) dimension obtained with self-gated MRI with those obtained with high-frequency (hf-echo) ultrasound. The authors' hypothesis was that the agreement between both sets of measurements would be good enough to allow direct comparisons across studies using one or the other of these methods. 

The study comprised 16 female C57BL6/JBom Tac mice, which underwent general anesthesia using isoflurane. MRI was performed on a 7T horizontal magnet using a FLASH sequence with retrospective gating, whilst echocardiography was accomplished by means of a Visualsonics Vivo 770 device with a 35 MHz transducer. Both methods were used within the same anesthetic session and their order was randomly assigned. 

The authors found that hf-echo measured lower LV diameters in end-diastole, but not in end-systole, relative to MRI, which resulted in a higher fractional shortening with the latter. Correspondingly, hf-echo tended to measure larger diastolic wall thicknesses both in the anterior and posterior walls. In end-systole, hf-echo measured lower wall thickness in the posterior wall, while there were no differences between the two methods in the anterior wall measurements. The inter-observer coefficient of repeatability (COR) was better for hf-echo than for MRI.

The authors concluded that there is only moderate agreement between hf-echo and self-gated MRI for one-dimensional quantification of LV function in mice. This means that it would be difficult to make direct comparisons of results from studies using these two methods.

QUESTIONS:

1.
What frequencies are typically used in high-frequency ultrasound transducers?

a.
10-15 MHz

b.
15-20 MHz

c.
30-60 MHz

d.
20-30 MHz

2.
Which of the following is FALSE when comparing hf-echocardiography and cardiac MRI:

a.
Hf-echo is more rapid 

b.
Hf-echo is cheaper

c.
Observer dependency is of little concern in hf-echo

d.
Hf-echo poses challenges of image artifacts and/or restricted imaging windows

3.
Which of the following does NOT apply to M-mode echocardiography:

a.
It is one-dimensional

b.
Compared with 2D echocardiography, it has superior temporal and spatial resolution

c.
It is the recommended way to quantify LV dimensions for timing of surgery in valvular heart disease 

d.
It is especially accurate in conditions with regional myocardial dysfunction

4.
Which of the following statements is FALSE:

a.
Anesthetic agents affect cardiac function 

b.
Isoflurane is more cardiodepressive than many other anesthetics

c.
Anesthetic agents affect peripheral arterial resistance

d.
Cardiovascular effects of anesthetics can be more prolonged in animals with a heart failure phenotype

ANSWERS:

1.
c. 30-60 MHz  

2.
c. Observer dependency is of little concern in hf-echo

3.
d. It is especially accurate in conditions with regional myocardial dysfunction
4.
b. Isoflurane is more cardiodepressive than many other anesthetics

Baumgartner et al. Comparison of dipyrone/propofol versus fentanyl/propofol anaesthesia during surgery in rabbits, pp. 38-44

Primary Species: Rabbit
SUMMARY: This study provided a comparative description of the physiological alterations during anesthesia associated with fentanyl/propofol versus dipyrone (metamizol)/propofol in patients undergoing pacemaker or electrocardiogram transmitter implantation procedures. The procedures were deemed to have equivalent analgesic needs. The study hoped to improve and refine the information available for dipyrone and to clarify its intraoperative analgesic efficacy in rabbits. 17 female New Zealand White rabbits were used for this study. Anesthesia was induced with propofol @ 4-8 mg/kg intravenously and maintained with a continuous rate infusion of propofol @ 1.5-1.7 mg/kg/min IV. Analgesics were injected in defined boluses with dipyrone @ 65 mg/kg and fentanyl @ 0.0053 mg/kg. Mean arterial pressure, heart rate, oxygen saturation and end tidal CO2 were measured every two minutes. Propofol is a short acting hypnotic used for short-lasting anesthesia, induction and maintenance of general anesthesia and does not provide analgesia.  It has only slight cumulative effects and has a short half life. Propofol has been shown to produce a reduction in both cardiac index and mean arterial pressure. Fentanyl is a highly potent, morphine-like analgesic. It is centrally acting with a rapid onset and short duration of effect. Analgesic effect at 0.001 mg/kg of fentanyl has been associated with a delayed decrease in blood pressure due to a reduction in total peripheral resistance and decrease in cardiac output. There may be an accumulation of the cardiodepressant action when used in combination with propofol in humans. Dipyrone is a centrally acting non-opioid analgesic and antipyretic agent, widely used in humans. Both fentanyl/propofol and dipyrone/propofol combinations provided effected analgesia and anesthesia in the rabbits. Both combinations produced significant decreases in heart rate and mean arterial pressure. Non-opioid dipyrone produces similar analgesia and better cardiovascular effects in rabbits. Dipyrone in combination with propofol could be used as an alternate to fentanyl/propofol for intraoperative analgesia in rabbits. 

QUESTIONS:
1.
Which of the following is false regarding Dipyrone (metamizol)?

a.
It is an antipyretic agent with spasmolytic effects
b.
It is not associated with respiratory depression or major side effects on the central nervous system
c.
It is available in all countries
d.
It is a potent non-opioid analgesic used in humans to provide post-operative pain relief
2.
Which of the following opioids is fentanyl, a highly potent, centrally acting opioid most similar to?

a.
Buprenorphine

b.
Butorphanol

c.
Morphine

d.
Tramadol

3.
Which of the following is false regarding propofol?

a.
It is a short-acting hypnotic

b.
It can be used for induction and maintenance of general anesthesia

c.
It produces a reduction in both cardiac index and mean arterial pressure
d.
It provides a clinically relevant degree of analgesia as well as anesthesia
ANSWERS:
1.
B

2.
C

3.
D

Roehl et al. Accidental renal injury by an external heating device during surgery in rats, pp. 45-49

Domain 1
Primary Species: Rat (Rattus norvegicus)
SUMMARY: This study looked at the use of heating pads during rat surgery associated with overheating and renal damage.  It has been found that mild hyperthermia (38-39 °C) increases cerebral infarct size and that myocardial infarct size will increase with increased temperature.  Male Sprague-Dawley rats were used for a cardiac infarct study.  The rats were broken up into three groups: operatively applied left ventricular infarction, sham-operated animals that were instrumented by did not have anterior descending artery ligated, and control animals not operated on and not placed on a heating pad.  The surgery animals were kept on a feedback-controlled heating plate maintained at 37 ± 5°C.  Rectal and oral temperatures were monitored and intermittently a temperature probe was placed between the heating pad and the animals back.  Post surgery hematuria was noted.  Blood samples were taken and the animals were euthanized.  Samples from the heart, kidneys, and liver were collected. 

The temperatures taken between the heating pad and animals’ backs showed temperatures up to 43°C while the rectal temperature was never above 38°C and the oral temperature did not go above 37.5°C.  The kidney’s showed sharply delineated pale yellow-tan zones beneath the capsule with destroyed glomerula, with the damaged area corresponding to the dorsal part of the kidneys facing the heating pad.  The troponin T concentration and L-FABP (liver injury marker) values were elevated in the infarct group.  NGAL (kidney injury marker) values were increased in both operated groups.  IL-6 was elevated in both surgery groups.  This suggested that NGAL is associated with the thermal injury to the kidneys and not the cardiac infarction.  The heart and kidneys are the source of IL-6 and Troponin I and L-FABP are triggered by cardiac injury.  The renal injury was most likely caused by the heating pad and the rectal and oral temperatures did not reflect the actual core temperature.  

QUESTIONS:
1.
What temperature range is considered hyperthermia (mild)?

2.
What organ did this study correlate heat damage to?

3.
Damage to what tissue caused an increase in the enzyme NGAL in this study?

ANSWERS:
1.
38-39 °C

2.
Kidney

3.
Kidney

SHORT REPORTS
Abi-Nader et al. Telemetric monitoring of fetal blood pressure and heart rate in the freely moving pregnant sheep: a feasibility study, pp. 50-54

Domain 3: Research; Task 3: Design and conduct research; Knowledge Topics - TT3.10. Replacement, Reduction and Refinement techniques 

Secondary Species: Sheep (Ovis aries)
SUMMARY:: The goal of this study was to develop a refinement to a commonly used technique for monitoring fetal hemodynamics in an effort to reduce stress in the animal and improve animal welfare. 
Fetal hemodynamics were being measured as part of a research study to investigate the long-term effect of adenovirus vector-mediated local over-expression of vascular endothelial growth factor (VEGF) on uterine artery blood flow (UABF) in pregnant ewes. Traditionally, chronic fetal heart rate and blood pressure monitoring required implantation of the catheters into the pregnant animals and subsequent restraint or severely restricted movement of the animals to allow measurement of the desired parameters. Restricted movement of the animals resulted in significant stress and reduced animal welfare. 
In this study, the researchers used the D70-PCTP telemetric device manufactured by Data Sciences International. The device consisted of a 49g transmitter connected to two hemodynamic catheters. When implanted surgically, the device allowed remote monitoring of fetal arterial blood pressure and amniotic fluid pressure while allowing free movement of the ewe within an 11m2 covered open air pen. Catheterization procedures were performed on four timed pregnant Romney ewes and their singleton or twin fetuses at 101 days gestation. Using a standard surgical approach, a 6PS transit time flow probe was placed around each main uterine artery to measure blood flow. Then one hemodynamic catheter was placed in the right common carotid artery of each fetus and a second catheter was placed in amniotic cavity to record background pressure. The transmitter was affixed to the inner surface of the abdominal wall of the ewe for easy accessibility when turning the transmitter on and off with a magnet. Multiple layer closures were performed to ensure a water tight seal of the uterus, and appropriate closure of the abdominal cavity of the ewe. Analgesics and antibiotics were administered post-operatively. 
Seven days after implantation of the probes, the adenovirus-VEGF vector was administered locally into the uterine artery in a second surgical event. In the first ewe, the experiment proceeded without complications for 11 days, but on the 12th day the fetus died. Post mortem examination revealed that the catheter placed in the fetal common carotid artery had migrated to the bicarotid trunk, likely causing partial obstruction of blood flow to both carotid arteries and subsequently ischemic brain damage and death. There was no evidence of infection. In the second ewe, the procedure was performed identically to the first and the fetus died 8 days after implantation. Again, the catheter was found in the bicarotid trunk on post mortem examination and there was no evidence of infection. In the third and fourth ewes the procedure was modified to advance the catheter further upstream to bypass the bicarotid trunk. In both of these ewes the lambs survived until the end of the study. The researchers were successfully able to obtain fetal heart rate and blood pressure recordings continuously and intermittently after turning the transmitters on and off in the individual animals. Initially during the monitoring phase there were intermittent periods of signal loss due to the ewes straying too far from the receivers. After adjustment of the receiver positions, researchers were able to minimize their distance from all possible locations of the ewes within the pen and reduce signal loss. 
This study demonstrated that chronic monitoring of fetal heart rate and blood pressure was feasible using an implantable telemetric device and that using this technique allowed free movement of the ewes, reducing overall animal stress and improving animal welfare.
QUESTIONS:

1. 
What are the 3 Rs that should be considered when conducting scientific experiments using animals humanely?

2. 
T/F: Restricted movement and restraint are not a source of significant stress for experimental animals.

3. 
A potential adverse event associate with implantation of hemodynamic catheters is:

a.
Occluded blood flow

b. 
Ischemia

c.  
Infection

d. 
All of the above

4.
T/F: Continuous monitoring of fetal heart rate and blood pressure in a freely moving ewe is feasible when an appropriate telemetric device is used.

ANSWERS:

1.
Reduction, Refinement, and Replacement

2.
False

3.
D

4. 
True

Chelini et al. Breeding system can affect the offspring sex ratio in Syrian hamsters, pp. 55-57

Domain 4: Animal Care; Task 2: Manage or provide indirect management/ oversight of animal husbandry programs. 

Secondary Species: Syrian hamsters (Mesocricetus auratus)

One Line:  Breeding systems can influence interparturition intervals and the sex ratio of hamster offspring; whereby the intervals were shorter and a larger percentage of male pups per litter were observed in a Harem mating system.

SUMMARY: 10 adult female and 10 male hamsters were kept in a monogamic breeding system, while 10 females and 5 adult males were housed in a harem mating system (2 females: 1 male) permanently.  Both groups were allowed to mate repeatedly 5 times and a number of breeding and offspring parameters were recorded and compared between the groups using t-test. 

There were no significant differences between the groups with respect to mean number of pups per litter, mean body weight of pups at weaning and body condition of adult females at the end of the experiment.  The only significant differences noted were a shorter interparturition interval and a consistently higher percentage of male pups in the groups housed in the harem mating systems compared to the monogamic breeding system

QUESTIONS:

1. 
Which statement about the two main breeding systems used for hamsters is FALSE?

A. In most cases, harems are formed at female weaning to avoid agonistic behavior.

B. In both monogamous and harem mating systems, the animal’s estrus cycle is monitored   daily.

C. Harem system matings result in repeated social defeat for some females leading to biased offspring sex ratios.

D. The monogamous breeding system is the closest to mimicking the species behavior in the wild.
2.
Fill in the blanks.  The first estrus in hamsters is detected by ____________________.
3. 
True/False.  Mammalian sex ratios at birth are completely controlled by the hormone levels of both parents at time of conception.

ANSWERS:

1.
B – The animal’s oestrus cycle is monitored daily only when using the monogamous mating system.

2.
First oestrus is detected by observation of the post-ovulatory discharge (POD)

3.
FALSE.  Sex ratios are only partially controlled.

Chen et al. Pinworm infection in laboratory mice in southern China, pp. 58-60

SUMMARY: This research was performed to explore the prevalence of pin worm infections at three laboratories in southern China.  The survey was performed between August 2008 to April 2009.  A total of 301 mice were used in this study and the strains used were KM, BALB/c, and C57BL/6J.   All three centers carried the KM since they are the most commonly used strain in the area while the other two centers also carried either BALB/C or C57BL/6J.  The small and large intestines of the laboratory mice were washed and examined for the presence of pin worms.  Centre A which carried only the KM strain had an infection rate of 97% (32/33) with an infection intensity of 1-35, when studying the males but an infection rate of 63.5% (40/63) with an infection intensity of 1-64, when studying  the females. Centre B carried both KM mice of both sexes and BALB/c females. When looking at the KM mice the infection rate was 45.5% (15/33) and the infection intensity was 1-12 amongst the males. In the females of that same strain the infection rate was 50% (12/24) with an infection intensity of 1-13.  The BALB/C mice were not shown to be infective in the Centre B.  Finally, Centre C was tested and of the 59 male KM mice (no females) tested no infectivity was shown.  Centre C tested  4 male and 8 female C57BL/6J mice which also showed no infectivity. The infectivity of the rate was 46.7% and the infection intensity was 1-64 for the total number of KM mice tested.  The only species of pin worm isolated was the S. obvelata.  The results are suggestive that at least S. obvelata is present in the laboratory mice in southern China.

QUESTIONS: 

1. Name the strains of mice that were tested for pinworms in southern China

2. What species of pinworm was or were isolated in this study?

3. Name the two strains of mice in which no pinworms were isolated in this study.

ANSWERS”
1. KM, BALB/c, and C57BL/6J

2. S. obvelata
3. BALB/C and C57BL/6J

