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Henare et al.  An appraisal of the strengths and weaknesses of newborn and juvenile rat models for researching gastrointestinal development, pp. 231-245
SUMMARY: The role of bioactive elements in the early postnatal development of the gastrointestinal tract has been studied with various animal models, including rat and mouse. These models can be categorized in two classes: maintenance and substitution models. This review summarizes the principal characteristics of these models and provides a discussion of the strengths and weakness of each one.

In the maintenance models, preweanling young individuals are kept with and reared by the dam, and therefore cannot be used for studies of factor deficiency, present in the milk. They are intermittently detached from the dam and supplemented with bioactive substances, using different supplementation techniques (oral, oesophageal or gastric delivery). 

The principal advantages of this model are the avoidance of invasive surgical procedures and the continuation of maternal care (nutritional requirements, thermal regulation, tactile stimulation for urination and defecation, somatosensory stimulation for normal neurological development), reducing pathological sequelaes and welfare problems. The principal disadvantage is the saturation effects in the dose-response curves of bioactive agents and the difficulty of distinguishing pharmacological from physiological effects.

In the substitution models, the young individuals are permanent detached from the dam and reared artificially either as a litter or individually.  In the absence of the dam, we must provide nutrients, warm environmental temperature, adequate humidity and appropriate substitutes for maternal activity to maintain cleanliness, urinary and faecal stimulation and somatosensorial stimulation. In spite of these efforts, prolonged separation of pups from the mother in this models is associated to unavoidable physiological changes: decrease in the rate of synthesis of ornithine decarboxylase (involved in bioamine biosynthesis), DNA, increases in plasma corticosterone concentration, enhancement of the responsiveness of hypothalamic-pituitary-adrenal axis to stressors and decreases in cellular responsiveness to growth hormone, insulin and prolactin. These changes may persist in the adulthood if repeated periods of separation during the preweanling period happen. As in maintenance models, milk substitutes can be administrated with different delivery methods, into the buccal cavity, oesophagus or stomach. The special composition of rat milk facilitates the digestion and absorption, provides immune protection and promotes growth in rat pups. The composition of this milk substitute based on constituents of bovine milk is different and presents adverse effects in neonatal digestive processes, such as abdominal distension and slowing of brain growth of young rats. Therefore the strength of substitution models depends on the extent to which they replicate the neonatal environment and diet in absence of maternal influences. The main disadvantages of this model are the high mortality rates, injury infection, abnormal organ growth, abdominal distension and behavioural problems. Refinement of procedures may decrease these problems, i.e. selecting the appropriate cannula size for nourishment, using aseptic technique, and providing effective anaesthesia and analgesia for the surgical procedure.

QUESTIONS:

1.
The digestive system in mammals...

a) 
Begins to develop in utero and continues during early postnatal period, cued by bioactive elements in the colostrum and milk
b) 
Is completely functional at birth and can manage any kind of nutrient
c) 
Begins to develop at birth, such that pre-emptive development of its form and function prepares the neonate for the subsequent adulthood
2.
True or false?


Currently maintenance models are ruled out in the research of impact of bioactive compound in the development and functional maturation of gastrointestinal tract, only substitution models are accepted.

3.
Administration of milk and/or bioactive elements to rat pups in these models is performed:

a) 
By intravenous administration
b) 
Only with gastric delivery
c) 
Oral, oesophageal or gastric delivery
4.
Unavoidable physiological alterations in substitution models, associated to prolonged separation of pups from the dam include:

a) 
Decrease in the rate of synthesis of ornithine decarboxylase
b)
Decrease in the rate of synthesis of DNA
c) 
Increases in plasma corticosterone concentration
d) 
Decreases in cellular responsiveness to growth hormone, insulin and prolactin
e) 
Decrease of the responsiveness of hypothalamic-pituitary-adrenal axis to stressors

5.
True or false?


Collection of natural rat milk is easy to perform and can reduce the adverse effects of bovine milk formulations in the substitution models.

6.
Bovine milk differs from rat milk in:

a) 
Lipid content.

b) 
Carbohydrate content

c) 
Protein content

d) 
Osmolarity.

e) 
Beta-lactoglobulin content

ANSWERS:

1.
a)

2.
False

3.
c)

4.
a), b), c) and d)

5.
False

6.
b), c), d) and e)

Wang.  In vivo magnetic resonance imaging of animal models of knee osteoarthritis, pp. 246-264

SUMMARY: Osteoarthritis (OA) is a highly prevalent disease in Western society characterized by morphological changes of the joints, including destruction of the cartilage, formation of bone cysts, sclerosis of subchondral bone and presence of osteophytes at the joint margin, with no effective medical treatment available to date. Animal models of OA can be divided in two categories: spontaneous joint degeneration and experimentally-induced OA models. Although many species have been used, small rodent knees are the ideal model to induce experimental OA, and, in particular for testing potential treatments. Small animals allow for large groups to be tested, using relatively small amounts of compound. The knee, on the other hand, is easily accessible to intervention and assessment, compared with other joints.  

 

Magnetic resonance (MR) imaging can provide detailed images of joints and its components in a non-invasive way. Importantly, allows in-vivo longitudinal studies to be carried out, which can provide information on disease progression and response to potential treatments without the need for histological assessment at different time points. Use of MR imaging methods in this context will lead to a significant reduction on the number of animals used. 

 

MR techniques for imaging knees of small animals require good signal-to-noise ratio (SNR), good spatial resolution and good tissue contrast. Images can be optimized depending on the MR-imaging derived measurements we are interested in, by the use of different magnetic fields, RF coils, pulse sequences. MR relaxation time, magnetic transfer imaging and administration of contrast agents (such as gadolinium). 

For small animals, small bore research scanners with a magnetic field of 4.7Tesla or above are preferred while the most commonly used RF coil is the single-turn solenoid. The most commonly used pulse sequences included fat-suppressed (FS) T1-weighed 3D gradient-echo sequence and FS T2-weighed fast spin-echo (FSE) sequence. 3D sequences allow identification of focal cartilage defects, while FSE images allow measurement of cartilage thickness.

 

For an accurate interpretation of MR images of rodent knee, it is important to understand the cross-sectional anatomy in the different species, and compared to human and the relation between MR signal and the underlying tissue histology and pathology. MR imaging allows for different features of knee OA to be studied and used as study read out. The choice will depend on the particular objective of the study and the MR techniques available. Amongst the various features of knee OA that can be imaged with MR are cartilage thickness and volume changes. cartilage regeneration, cartilage biophysical property changes, subchondral bone abnormalities (better seen with CT), subarticular bone marrow abnormalities, osteophytes, meniscal pathologies, sonovitis and joint effusions or ligament insuffiency. 

 

QUESTIONS:
True or False:

1. MR imaging lead to a reduction in the number of animals used

2. MR imaging techniques does not allow longitudinal studies to be carried out

3. Small rodent knees require higher-field MR scanners to obtain good quality images (good signal-to-noise ratio, good spatial resolution and good tissue contrast)

4. Cartilage thickness is the only read out that can be obtained with MR imaging

 

ANSWERS : 
1. T

2. F
3. T
4. F
Papadimitriou et al.  The use of mice and rats as animal models for cardiopulmonary resuscitation research, pp. 265-276

SUMMARY: Cardiopulmonary resuscitation (CPR) after the induction of cardiac arrest (CA) has been studied in mice and rats. The anatomical and physiological parameters of the cardiopulmonary system of these two species have been defined during experimental studies and are comparable with those of humans. Moreover, these animal models are more ethical to establish and are easier to manipulate, when compared with large experimental animals. Accordingly, the effects of successful CPR on the function of vital organs, such as the brain, have been investigated because damage to these vital organs is of concern in CA survivors. Furthermore, the efficacy of several drugs, such as adrenaline (epinephrine), vasopressin and nitroglycerin, has been evaluated for use in CA in these small animal models. The purpose of these studies is not only to increase the rate of survival of CA victims, but also to improve their quality of life by reducing damage to their vital organs after CA and during CPR
 
QUESTIONS:
1. What is the heart rate of a mouse, a rat and an adult human?
2. True or false: Global cerebral ischaemia following cardiac arrest is a mayor concern for human cardiac arrest victims.
3. True or false: Adrenaline increases the severity of post-resuscitation myocardial dysfunction, with a consequent reduction in the duration of post-resuscitation survival.
4. True or false: Vasopressin can be used to bring about the return of spontaneous circulation, but can also provide vital organ protection.
5. True or false: Nitroglycerin can cause hypoxic pulmonary vasoconstriction and impair pulmonary oxygenation of the blood.
 
ANSWERS:
1. 500-600 beats/min for a mouse, 260-400 beats/min in a rat and 60-70 beats/min in an adult human.
2. True
3. True
4. True
5. True
PAPERS

Olsson et al.  Animal welfare and the refinement of neuroscience research methods – a case study of Huntington’s disease models, pp. 277-283

SUMMARY: This case study article looks at reports in peer-reviewed published journals between 2003 and 2004 where animal models were used to study Huntington’s disease. The purpose of the study was to look at techniques of refinement used when using animal models. In the study, 51 references were examined where animals were expected to develop severe motor deficits that would lead to difficulty in eating and drinking. Out of these 51 references only 3 made reference to housing adaptations to aid animals with food and water intake. Fourteen papers reported animals at the end stage of disease but only six articles referred to euthanasia of moribund animals. The authors accept that researchers may apply the 3 Rs- especially refinement without referring to it in their publication but suggest that there may be a greater role that journal editors/reviewers can play in encouraging the 3Rs. They suggest that journals should ensure referees fully consider whether experiments were carried out to achieve the smallest negative impact on the animal and that space should be allowed for authors to describe fully refinements used. Positive findings of the study were that some papers had good descriptions of humane endpoints applied. However, overall it was concluded that measures of refinement were rarely reported. This supports a suggestion made by Wurbel (2007) that journals should require a 3Rs section for animal based research. 

QUESTIONS:
1. T/F- the authors found that refinements were reported in the majority of cases in the studies reviewed. 

2. T/F – a conclusion of the paper was that more space should be given to authors for describing refinements. 

ANSWERS:
1. F

2. T

Lloyd et al.  Refinement: promoting the three Rs in practice, pp. 284-293

Domain 3 - Research

K12. Replacement, Reduction and Refinement techniques

Introduction: Refinement is a legal and ethical requirement under the Animals (Scientific Procedures) Act 1986, the Animal Welfare Act of 2006, and the Animal Health and Welfare Strategy for Great Britain.  There are numerous reasons why refinements may not always be implemented.  The drivers for refinement are always the same, improving scientific quality and/or improving animal welfare, but cultural and organization factors will impact how change occurs.  Culture, drivers for refinement, and the scale of academic institutions are very different compared to pharmaceutical institutions.  These differences affect how refinement can be implemented.

The refinement loop

Refinement is an iterative process.  The steps include:

1.
Critical evaluation of practices -  Researchers need to assess what they do and whether there are better ways  to do it in terms of minimizing welfare implications and/or maximizing scientific output.   This needs to be seen as an ongoing requirement.

2.  
Objective assessment of animal welfare and scientific quality - Sufficient knowledge of animal welfare and scientific quality are needed, as well as resources to provide these assessments.

3.
Selection of improvement strategies - Selection requires active and effective utilization of continuously increasing variety of sources of information and advice which may include veterinarians, animal care staff, other researchers, journals and internet-based resources.

4.  Implementation of improvement strategies - A period of inexperience is likely to follow implementation of new techniques.  This should be expected and dealt with and long-term effects should be assessed.

5.  Evaluation of improvement strategies - Evaluations should always be made of any new technique and disseminated to others working in similar areas.

Obstacles to refinement

Real obstacles (lack of money, facilities, personnel or equipment) versus perceived obstacles (those that arise from misunderstanding, misinformation) require different approaches.  Some key obstacles identified in the article include:

1. 
Lack of ownership - One responsible individual needs to take ownership of the issue and be supported and empowered to change by others at the institution.

2.  
Lack of support for the development of a culture of care - Veterinarians and animal care technicians need institutional support to give them authority and support to deliver change when needed.

3.  
Lack of academic credibility for refinement research - Laboratory animal science, animal welfare and ethology are not perceived as "real" science undermining their credibility and impact.  

4. 
 Lack of resources - Again need support of senior management/IO.

5.  
Lack of knowledge on the part of the investigator about available techniques and inability to utilize information sources appropriately.

Making refinement work

LASA Winter Meeting 2006 Workshop attendees explored overcoming obstacles to refinement where the main issues where attitudinal.  They considered 4 key areas.
1.  
How can we provide education and support for new researchers to stop perpetuation of poor techniques?


Key issues identified were inexperience and lack of confidence to try new techniques or challenge their supervisors.  These issues should be addressed by training, mentoring and providing culture of support (IO responsibility).  Induction and refresher training, best practice SOPs that are frequently updated and available to all, and mentorship should all be available.  It is necessary to promote a culture of advice-seeking and support.
2.  How can we improve the attitudes of senior researchers and supervisors and encourage them to move forward?


Main issues is that it is difficult to get people to accept that what they are doing and have always done may no longer be best practice.  Strategies will vary in different situations.  Persuasion and diplomacy are needed, with legal and ethical requirements, as well as funding agency mandates, available for leverage.  
3.  How do we improve the perceived credibility of animal welfare science?


Welfare scientists should be encouraged to publish in more mainstream journals where scientists are more likely to come across their findings.  Scientists should be encouraged to include details of refinements in their papers.  Editors of journals and funding organizations have a significant part to play in this area.  Changing from scientists needing to prove no negative effect of the refinement on research before adopting a technique to scientists needing proof that a refinement does negatively impact their research before rejecting it.
4.  How do we enhance the dissemination of information about welfare-based refinements, to get refinement onto the main agenda among the scientific community?


Having an information scientist as a resource, as well as encouraging interaction among scientists is key.

QUESTIONS:
1.  
What are the 5 steps of the refinement loop?

2.  
What legislation requires refinement of procedures involving laboratory animals?
ANSWERS:
1.  
Critical evaluation of practice, objective assessment of animal welfare and scientific quality, selection of improvement strategies, implementation of improvement strategies, evaluation of improvement strategies.

2.  
Animal Welfare Act of 2006, Animals Act (Scientific Procedures) 1986.

Yu et al.  Oral instillation with surfactant phospholipid: a reliable alternative to intratracheal injection in mouse studies, pp. 294-304

SUMMARY: Intratracheal injection (IT) of an infectious, toxic or therapeutic agent has been widely used procedure in different models (cystis and pulmonary fibrosis, asthma, inflammatory and lung diseases, etc.) where infection or dosage of therapeutic agents via airway administration was required. In this procedure the trachea is exposed by surgical intrusion under anesthesia, therapeutic vector or bacterial dose injected in the trachea and sutured. This procedure ensures the amount and the place of vector or bacteria administered, but have a lot of side effects related to the surgical procedure (inflammation, infection, discomfort, body weight lose, mortality, etc. ). In 1999 an oral instillation method with 30-50 ul was described using mice anesthetized, placed in the supine position on a 60º incline board, and tongue extended using forceps. This technique was never compared with IT. The authors compared both techniques using a vector and bacteria. They measured pattern of distribution and quantity of the vector in both techniques, and weight loss, different immunological levels (cytokines, TNF, neutrophils, macrophagues, etc...) histology/pathology and bacterial loads with P. aeruginosa delivered. They concluded that oral instillation method can replace IT procedure and it has the benefits of eliminating inflammation, discomfort, and mortality of the IT procedure.

QUESTIONS:
1. 
Intratracheal injection (IT) procedure has been used in:

a) 
Cystis and pulmonary fibrosis models T/F

b)
Lung disease models T/F

c) 
Inflammatory bowel disease models T/F

2. 
Sides effects of IT procedure are:

a) 
Body weight lose T/F

b) 
Mortality T/F

c) 
Alterations of immunological levels T/F

3. 
Oral instillation:

a)
Can replace IT method T/F

b)
Do not require anesthesia T/F

c)
Improve discomfort and mortality of IT method T/F

ANSWERS:
1. 
Intratracheal injection (IT) procedure has been used in:

a) 
T

b) 
T

c) 
F

2. 
Sides effects of IT procedure are:

a) 
T

b) 
T

c) 
T

3. 
Oral instillation:

a) 
T

b) 
F

c) 
T

Hackenbroich et al.  Continual measurement of intramedullary blood perfusion with laser Doppler flowmetery in intact and ostectomized tibiae of rabbits, pp. 305-319

SUMMARY: Blood flow is important for the healing of bone fractures. Until now, however, there have been no publications on the daily, continual measurement of intramedullary blood perfusion using laser Doppler flowmetry (LDF) in the conscious animal. In this study, a model for the daily, continual measurement of intramedullary blood perfusion by LDF and the temperature near the cortex both in intact and ostectomized tibiae in the conscious rabbit is described. The probes for blood perfusion and temperature measurement were implanted permanently at three different localizations into the right tibia of 10 adult New Zealand White rabbits. The probes were held in place by a bilateral, single-plane external fixator. In five of these animals, a midshaft tibial ostectomy was created in order to simulate a fracture. Intramedullary blood perfusion and temperature were measured daily over 49 days. 

Blood perfusion readings at the centre probe were elevated compared with those at the proximal and distal probes.

Thus, a revascularization in the ostectomy gap during the fracture healing was proven by

means of the LDF. No influence of the blood perfusion on the temperature in the ostectomy area could be determined during healing of the ostectomy. The described model seems suitable for the continual measurement of intramedullary blood perfusion both in intact and ostectomized tibiae in the conscious rabbit.

The objective of this study was to first develop an in vivo model for the daily measurement of intramedullary blood perfusion using LDF on unsedated rabbits at the intact bone and then to study the influence of a diaphyseal ostectomy on intramedullary blood perfusion and on temperature near the bone.

QUESTIONS:
1. How could you explain the high variability of the blood perfusion´s measures in this study?

2. Which is the main advantageous of the LDF comparing it with the tracer microsphere method?

3. Which is the advantage of the method for blood perfusion measurement described in this study compared with other studies?

4. The results of this study show that with the temperature sensors used in this experiment, no influence could be shown of elevated perfusion during the healing of the ostectomy on the temperature in the area of the ostectomy in comparison with the intact tibia, but a low temperature near the cortex directly following surgery in both groups, in all animals and at all probe sites. Why do you think this is due to?
5. What does the similarity between the temperature curves and the approximately same temperatures values indicate?

6. Which are the main advantages over previously published LDF measurements?

ANSWERS:
1. Because depending on the placing of the probes in the tibia, the readings in the different subject animals can vary greatly due to individual differences in the blood supply.

2. With LDF the blood perfusion was recorded over a longer period, whereas with the tracer microsphere method the blood flow was only measured at a particular point in time, so, with the LDF they could have the continual assessment of the changes in blood perfusion over the period of the ostectomy healing.
3. The possibility of protocolling blood perfusion changes daily without sedating the animal.

4. The influence of anaesthesia.

5. That the ostectomy did not have any influence on the temperature near the cortex during healing.

6. That any influence on blood perfusion caused by repeated anaesthesia and/or surgery could be avoided, and the daily measurement of blood perfusion and temperature near the cortex could take place in the conscious animal.

Stieve et al.  Normative data of multifrequency tympanometry in rabbits, pp. 320-325

SUMMARY: Rabbit's middle ear is used as experimental model in otology research, and in particular it has become the standard model for the development of new prostheses replacing the ossicular chain. For this and other experimental studies it is important to have the normal values of acoustic immittance (resonance behaviour of the middle ear) in this species. This paper describes the evaluation of both conventional 226Hz and multifrequency tympanometry (MTF) in anaesthetized rabbits, using the GSI 33 Version 2 tympanometer.  Results obtained showed a resonance frequency of 1368±205 SD for the right side and 1413±216 SD for the left side.

 

QUESTIONS:
1. Multifrequency timpanometry can only be used in experimental settings due to its invasiveness- T/F

2. Compliance of rabbit middle ear is similar to that of humans- T/F

3. Middle ear pathology can affect the results obtained with MTF- T/F

 

ANSWERS:
1. F 
2. F

3. T

Jonker et al.  Persistent changes in arterial blood gases in fetal sheep, pp. 326-330

SUMMARY: A comparison was made of two anaesthetic protocols for anaesthetising pregnant sheep. Induction was with IV diazepam and ketamine. Ewes were intubated and Intermittent Positive Pressure ventilation carried out. Anaesthesia was maintained with halothane at 1.1-1.8%. If the ewe showed signs of wakening either halothane was increased to 2-3 % or IV diazepam and ketamine was given at (0.1mg/kg and 1mg/kg respectively) until the plane of anaesthesia deepened. 

Recovery of the animals was rapid and similar between both groups. However, 5 days after surgery fetal arterial po2 and oxygen content of the fetuses receiving additional halothane was depressed compared to those receiving diazepam/ketamine. Therefore, when choosing anaesthetic regimes in pregnant animals, consideration should not only be given to maternal recovery but to potential later effects on the fetus as well. 
QUESTIONS:
1. T/F- Ketamine/Diazepam is a suitable anaesthetic combination for induction of anaesthesia in sheep. 

2. T/F – Ketamine/Diazepam has a depressant effect on foetal oxygen levels post surgery. 

3. T/F- Maternal recovery was quicker with halothane top up anaesthesia compared to Ketamine/Diazepam. 

ANSWERS:
1. T

2. F

3. F 

Birck et al.  A novel method for transuterine identification of piglets, pp. 331-337

SUMMARY: This paper is about developing a safe and reliable method of marking piglets in-utero such that they can be reliable identified after birth.

Such a method can be of great value in fetal intervention studies, especially because it allows for test and control groups within the same uterus, thus reducing experimental variability and overall numbers of animals used. The method chosen by the authors was the implantable microchip, an identification system that has proved safe and easy to use in many laboratory animal species. For the study, two SPF Danish Landrace/Danish Large White sows at day 100 of gestation were used. A 12mm by 2mm inert chip was placed in each of the fetuses using a 12G needle. Insertion was carried out in the anaesthetized sows by exteriorizing the uterus through a laparotomy incision, firmly holding the rump of the fetus against the wall of the uterus and then injecting the microchip in the lateral hind leg (thigh muscle), through the uterine wall. The uterus was returned to the abdomen and the incision closed.

Two weeks later, the sows delivered 24 live piglets and one stillborn.

The piglets did not show lameness or any visible or palpable lesions at birth or up to the time of euthanasia (5-8 days after birth). The microchips were easily found in all but one piglet with the appropriate electronic reader. At necropsy, the location of the microchips was found to be fairly consistent and, in the vast majority of cases, at the intended anatomical site. Histology revealed a chronic, mild granulomatous reaction around the implant, which was expected. The authors concluded that transuterine identification of piglets by means of a microchip implant is an effective, safe and reliable method of identification of individuals after birth.

QUESTIONS

1. 
What kind of inflammatory reaction do microchips cause?

2. List five possible disadvantages associated with the use of microchips for identification purposes.

3. 
T/F: Fetal intervention studies carry a high risk of bacterial infections and abortions.

4. 
T/F: In fetal intervention studies prophylactic antibiosis is generally not necessary.

5. 
T/F: Azaperone IM followed by propofol IV is a suitable induction regime in pigs.
ANSWERS

1. 
A foreign-body type inflammatory reaction. Characterized by focal accumulation of macrophages and foreign-body multinucleated giant cells (FBGCs), with eosinophil infiltration in subjacent connective tissue.

2. 
Infection, migration, neoplastic growth reaction, failure to work, loss from the body.

3. 
T

4. 
F

5. 
T      

Francis et al.  The haemodynamic and catecholamine response to xenon/remifentanil anaesthesia in Beagle dogs, pp. 338-349

SUMMARY: This group investigated the effects of the noble gas xenon as an anaesthetic agent on haemodynamic and hormonal effects in Beagles. Xenon was chosen as it appears to have minimal cardiovascular side effects so may be an ideal anaesthetic agent, especially for cardiovascular studies.  Anaesthesia was induced with propofol and maintained with either: isoflurane/nitrous oxide, isoflurane/ remifentanil or xenon/remifentanil. Heamodynamics were recorded and blood samples taken before and 60 mins after induction. Mean arterial blood pressure was higher in conscious dogs than during iso/nitrous and iso/remifentanil anaesthesia but did not significantly decrease in response to the xenon combination. Bradycardia was seen in the isoflurane/reminfentanil and xenon combinations but not in the Iso/nitrous combination. The xenon combination also caused the highest reduction in cardiac output, and the highest increase in systemic vascular resistance. An increase in adrenaline/noradrenaline was observed in the xenon group whereas angiotensin II and vasopressin increased in all groups. 

It was concluded that xenon anaesthesia maintained blood pressure but causes decreases in heart rate and cardiac output and stimulates vasopressor hormones. It may not therefore be an anaesthetic agent of choice for cardiovascular studies. 

QUESTIONS:
1. T/F- Xenon causes a decrease in mean arterial pressure compared to that recorded in the conscious animal. 

2. T/F – Xenon caused a greater reduction in cardiac output than the other anaesthetics tested. 

3. T/F- Xenon is highly suitable as an anaesthetic agent for use in studies of the cardiovascular system. 

ANSWERS:
1. F

2. T

3. F

Wu et al.  Experimental model of membranous nephropathy in mice: sequence of histological and biochemical events, pp. 350-359

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions 
Domain 2: Management of Pain and Distress 
Domain 3: Research

SUMMARY:  The authors characterized the time course of membranous nephropathy (MN) in a murine model.  Human MN is a slowly progressive disease which involves changes and inflammation of the kidney, causing thickening of part of the glomerular basement membrane. 85% of cases are idiopathic, the remainder are secondary due to autoimmune disease (e.g., SLE), infections (malaria, hep B), drugs, tumors, etc.  MN is caused by circulating immune complexes.  The authors evaluated metabolic profiles, renal histopathology, lymphocyte subsets, serum immunoglobulins, antibody subclasses and circulating immune complexes to study the severity and mechanisms of disease initiation and progression in BALB/c mice. The authors found that this murine model resembles the clinical and pathological features of human MN and will be useful for investigating the pathogenesis of MN that may lead to preventative and therapeutic strategies.

QUESTIONS:

1.
Membranous nephropathy (MN) is characterized by which clinical symptoms in humans?

a.
Overt proteinuria

b.
Edema

c.
May have/may not have renal failure

d.
Poor appetite

e.
High blood pressure

f.
No symptoms at all

2.
What other animal model is most frequently used to study MN?

3.
What clinical symptoms were seen in the mice?

4.
True or false: Some of the mice developed ascites during the experimental period.

5.
Which USDA-APHIS/AC policy lists complete Freud's adjuvant?

ANSWERS:

1.
a-f.

2.
Heymann nephritis in the rat.

3.
Overt proteinuria, hypoalbuminemia, and hypercholesterolemia

4.
True, some mice developed ascites after 6 weeks.

5.
APHIS/AC Policy 11 lists the use of FCA under "examples of procedures that can be expected to cause more than momentary or slight pain."

Rojas-Castaneda et al.  Immunoreactive vasoactive intestinal polypeptide and vasopressin cells after a protein malnutrition diet in the suprachiasmatic nucleus of the rat, pp. 360-368

Introduction: The effects of chronic malnutrition in central nervous system (SNC) during development include morphological (decrease in cellular, synaptic, branching and spines density) and functional alterations (neural metabolism, spatial memory, learning, behaviour and circadian rhythms). Circadian rhythms in mammals are generated in the suprachiasmatic nucleus (SCN), subdivided in a ventrolateral core (containing vasoactive intestinal polypeptide immunoreactive neurons, VIP) and dorsomedial layer (arginine-vasopressin immunoreactive neurons, VP). The objective is to evaluate the effect of pre and postnatal malnutrition in these two neuronal populations of the SCN.
Material and method: Two groups of female rats were fed with isocaloric controlled diet during 5 weeks until mating and during pregnancy and lactation: malnourish group, 6% casein and control group, 25% casein. Litters from each diet group were randomly fostered to increase the homogeneity of the population. After weaning, pups were maintained with the same diet as their mothers. Finally, pups were sacrificed on postnatal day 30 to morphological evaluation.

Results: Malnourished pups weighed significantly less than control pups at birth and on postnatal day 30, and also the brain weight at sacrifice was lower. SCN of malnourished rats presents a decrease in the area but cytoarchitectural distribution of characteristic neurons were similar between groups. The density of VIP and VP immunoreactive neurons was lower in the malnourished rats compared to control mates, but they present an increase in the axes and somatic area in the VIP and VP neurons.

These data show that the effects of chronic malnutrition are not uniform throughout the SNC and it can be explained by the existing neural heterochrony. It alters the normal development pattern of the SCN and in the development of VIP and VP neurons, and this fact is associated to alteration in the sleep-wake cycle.

QUESTIONS:

1.
True or false? Structural and functional changes produced by chronic malnutrition in young individuals are completely reversible after a period of correct nutrition longer than the previous deficient period.

2.
The molecular mechanism underlying rhythm generation in the suprachiasmatic nucleus has been described as:

a) 
Positive feed back associated with the retina, therefore the higher light levels, the higher the activity of the SCN.

b) 
Interlocked positive and negative transcription-translation-based feedback loops.

c) 
This mechanism is not completely understood.

3.
Neuronal populations of the suprachiasmatic nucleus include:

a) 
Only VP and VIP immunoreactive neurons.

b) 
VP, VIP and gastrin-releasing peptide immnoreactive neurons.

c) 
VP, VIP, and neurons producing calretinin, gastrin releasing peptide, neurotensin and enkephalin.

4.
VP and VIP immunolabelling were localized...
a) 
To the perikaryon of the neurons.

b) 
To the nucleus of the neurons.

c) 
To the cytoplasm of the neurons.

d) 
To the Golgi apparatus of the neurons.

5.
True or false? Alterations in the SCN area were proportional to the reduction in the brain weight of the malnourished rats.

ANSWERS:

1.
False.

2.
b)

3.
c)

4.
a)

5.
True.

Bleich et al.  Klebsiella oxytoca: opportunistic infections in laboratory rodents, pp. 369-375

Domain:

Task 1- Prevent spontaneous or unintended disease or condition

Task 3- Diagnose disease or condition as appropriate

Species- Ellobus lutescens (Tertiary-Mole Vole)

              Mus musculus- (Primary-mouse)

              Rattus norvegicus- (Primary-rat)

SUMMARY: Opportunistic pathogens have become increasingly relevant as the causative agents of clinical disease and pathological lesion in laboratory animals.  This study was conducted to evaluate the role of Klebsiella oxytoca as an opportunistic pathogen in laboratory rodents.  Therefore, K. oxytoca-induced lesions were studied from 2004 to early 2006 in naturally infected rodent colonies maintained at The Jackson Laboratory, Bar Harbor, USA, the animal research centre (Tierforschungszentrum, TFZ) of the University Of Ulm, Germany and the Central Animal Facility (ZTM) of the Hannover Medical School, Germany. K. oxytoca infections were observed in substrains of C3H/HeJ mice, which carry the TLr4LPS-d allele; in LEW.1AR1iddm rats, the latter being prone to diabetes mellitus; in immunodeficient NMRI-Foxn1nu mice; and in mole voles, Ellobius lutescens.  The main lesions observed were severe suppurative otitis media, urogenital tract infections and pneumonia.

 Bacteriological examination revealed K. oxytoca as monocultures in all cases.  Clonality analysis performed on strains isolated at the ZTM and TFZ (serotyping, pulse field gel electrophoresis (PFGE), enterobacterial repetitive intergenic consensus (ERIC), polymerase chain reaction, sequencing of 16S rRNA and rpoB genes, revealed that the majority of bacteria belonged to two clones, one in each facility, expressing the capsule type K55 (ZTM) or K72 (TFZ).  Two strains, one isolated at the ZTM and one at the TFZ, showed different PFGE and ERIC pattern than all other isolates and both expressed capsule type K35.  In conclusion, K. oxytoca is an opportunistic pathogen capable of inducing pathological lesions in different rodent species.

QUESTIONS:

1.
List the Genus and Species of the Mole Vole?

2.
 What are the main lesions observed with Klebsiella oxytoca infection in rodents?

3.
Which strain of mice lacks both functional T-cells and eyelids?

ANSWERS:

1.
Ellobius lutescens

2.
Otitis media, Urinary tract infections, and pneumonia

3.
NMRI-Foxn1 nude mice lack a thymus (T-lymphocytes) and are therefore immunodeficient.  In addition, these mice lack functional eyelashes due to severe follicular dystrophy and are more susceptible to keratoconjunctivitis.

Amao et al.  Detection of Corynebacterium kutscheri in the faeces of subclinically infected mice, pp. 376-382

SUMMARY: Corynebacterium kutscheri may occur in conventionally reared mice and rats, and may result in pseudotuberculosis after severe immunodepression of the host. In this study, mice were experimentally infected with C. kutscheri in an attempt to recover the organism from the faeces of subclinically infected animals. The faeces were cultured using selective furazolidone-nalidixic acid-colimycin agar. The authors showed that there was mouse to mouse variation in the number of C. kutscheri per gram of fresh faeces, but once established in the intestine, the organism was excreted in the faeces for at least five months. Viable bacteria were detected in most of the faecal samples, including those stored in the animal room for five days. The number of organisms in the stored faeces decreased gradually but did not differ significantly from those in the fresh faeces until they had been stored for more than three days. Another interesting finding of this study was that the number of C. kutscheri in daily faecal samples remained stable in the animals, and it was suggested that any variation in the stability might be an indicator of stress including shipment, nutritional deficiencies, immunosuppressive drugs, irradiation and experimental manipulation. In summary, this study showed that subclinically infected mice discharged C. kutscheri continuously and persistently in their faeces for several months. It was concluded that faecal samples would be a non-stressful and useful method for monitoring infection with C. kutscheri in living mice.

QUESTIONS: TRUE or FALSE:

1.
Infection with Corynebacterium kutscheri results in colonic hyperplasia in young and immunosuppressed mice.

2.
The respiratory route is the primary means of transmission of C. kutscheri among mice.

3.
There is C. kutscheri susceptibility to infection among sexes and various mouse strains.

4.
A quantitative study of faeces may be an indicator of stress because C. kutscheri in animal intestines decreases in immunosuppressed hosts.

ANSWERS:

1.
F (pseudotuberculosis)
2.
F (faecal-oral route)
3.
T
4.
F (increases)
Negishi et al.  Unilateral optical nerve hypoplasia in a Beagle dog, pp. 383-388

SUMMARY: Optic nerve hypoplasia (ONH) is an uncommon congenital abnormality in all animals, but it has been reported in several dog breeds.  The incidence in dogs has been estimated to be 0.1%.  Ophthalmological exams performed on Beagles in a lab (2000-2006) revealed that the incidence was 0.47% and 0.16% in males and females, respectively. A six month old male Beagle was used for the experiment. Analyses included: behavioral vision test, pupillary light reflex and ophthalmic exam, electroretinography (ERG), and oscillatory potential (OP).The vision test suggested that left eye had poor functional vision and pupillary light reflex to the left eye did not induce pupillary responses in either eye.  A small optic disc, tortuous retinal arterioles, and dilated retinal vasculature were noted in the left globe.  ERG and OP were normal in both eyes.  Upon necropsy, the left optic nerve appeared hypoplastic.  Histologically the left retina had thin nerve fiber and ganglion cell layers.  The pupillary light reflex suggests that the efferent pathway was normal, but the afferent pathway was absent in the left eye.  The left optic nerve had sparse neuronal elements and moderate connective and glial tissues.  Investigation of ONH in Beagles may be valuable for providing more details of human ONH because there are many similarities between the condition in both dogs and humans.

QUESTIONS:

1.
T or F: Most reported cases of ONH in animals have been unilateral.

2.
T or F: The affected dog also had an abnormal brain.

3.
There was ___________ (abnormal, normal) sized optic nerve like tissue near the left globe.

ANSWERS:

1.
False- most have been bilateral

2.
False- the brain appeared normal, but there is a report of unilateral ONH with hydrocephalus in a Pekingese

3.
Normal (but the optic nerve remnant near the optic chiasm was barely discernible)

