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Cervantes et al. In vivo imaging in the rabbit as a model for the study of ovulation-inducing factors, pp. 1-9
Domain 3:  Research; K1: Biomethodology techniques

Primary Species: Rabbit (Oryctolagus Cuniculus)

SUMMARY: The study of factors responsible for eliciting ovulation in rabbits has been hampered by the lack of a suitable method of monitoring the ovaries in vivo. Ovarian imaging by ultrasound biomicroscopy was used in two experiments designed to determine the effects of seminal plasma on the ovulatory response in rabbits. 

Experiment 1 

· Female rabbits were group-housed and treated intramuscularly with saline, gonadotropin releasing hormone (GnRH), or seminal plasma of llamas or rabbits (n¼4 to 6 per group). 
· Rabbits were euthanized eight days later to evaluate the ovarian response by ultrasound biomicroscopy ex situ. 
· No differences among groups were detected in the proportion of rabbits that ovulated or in the number and size of corpora lutea. 
· The high incidence of ovulation in the negative control group was unexpected and confounded determination of an ovulation-inducing effect of seminal plasma. 

Experiment 2
· Female rabbits were caged individually, and treated as in Experiment 1 (n¼5 to 7 per group). 
· The ovarian response was evaluated in vivo by transcutaneous ultrasound biomicroscopy. 
· Ovulation and formation of corpora lutea were detected only in rabbits given GnRH. 
· A preovulatory surge in plasma luteinizing hormone concentration and a post-ovulatory rise in plasma progesterone concentration were detected only in rabbits treated with GnRH. 
· Surgical translocation of the ovaries to a subcutaneous position enabled longitudinal assessment of the ovulatory response by ultrasound biomicroscopy. 

Results: Clearly documented the effect of physical/social interaction on ovulation in rabbits, and did not support the hypothesis that seminal plasma elicits ovulation in rabbits.   

QUESTIONS

1.  
T/F. Data from the present study do not support the hypothesis that llama or rabbit seminal plasma, given intramuscularly, induces a preovulatory surge of LH and ovulation in rabbits.

2.  
T/F. Differences in results between Experiments 1 and 2 clearly demonstrate the influence of direct rabbit-to-rabbit contact in group-housed females on ovulation.

ANSWERS
1.  
T

2.  
T

Wheeler et al. Effect of multilevel laboratory rat caging system on the well-being of the singly-housed Sprague Dawley rat, pp. 10-19
Primary Species: Rat (Rattus norvegicus)

SUMMARY: This study evaluated the well-being of rats housed in a commercially available multilevel rat caging system, with or without access to the upper level of the caging. The evaluation methodologies included assessment of behavioral observations in the cage, physiological assessment of metabolism and immune function, and determination of the affective state: positive affective state (“optimistic”) and negative affective state (“pessimistic”) using a spatial cognitive bias assay.
The study determined that rats that were provided access to the full multilevel cage during testing after initial restriction to the lower level of the cage demonstrated behavioral changes consistent with a positive affective state, while those with no changes to their housing situation had no significant differences in their affective states. The immune function was measured by neutrophil/lymphocyte ratio. Rats that were consistently housed with access restricted to the lower level of the cage exhibited a tendency to increase the ratios as compared with those provided with access to all levels of the multilevel cage. There were no differences in body weight demonstrated between the experimental groups. The majority of the active behaviors were noted in the bottom level of the cage. Rats with access to both levels of the cage were significantly more active during the light cycle. The results of this study suggest that the use of a multilevel caging system that provides rats with more space and complexity is structure may improve the well-being of rats that are used in research.

 

QUESTIONS (True or False)
1.   The rats in the ((FR): full access to the multilevel caging system initially, but then had their access restricted to the lower level of the cage during testing) demonstrated significantly decreased latency times to approach the rewarded location reference.

2.   The rats in the ((RF): access restricted to the lower levels of the multilevel caging system during training, but were then allowed full access during testing) demonstrated significantly decreased latency times to approach the rewarded location reference, and overall decreased latency times to approach the other locations.

3.   The two groups of rats that had no change in their housing environment ((FF): multilevel cage full access during entire study; (RR): multilevel cage restrict low level access during the entire study) showed no significant differences in their latency times to approach the rewarded location reference.

4.   Rats that were chronically housed with full access to this multilevel caging system (FF) also demonstrated a reduction in their neutrophil/ lymphocyte ratio, suggesting an improvement in their overall well-being compared with rats housed with (FR) and (RR). An increase in neutrophil/lymphocyte ratio has been described a consistent with distress.

 

ANSWERS
1.    F. (significantly increased latency times to approach the rewarded location reference)
2.    T
3.    T
4.    T
De Vleeschauweret al. Post-operative echocardiographic evaluation of bioprosthetic mitral valve implantation in sheep, pp. 20-29
Secondary Species: Sheep (Ovis aries)

SUMMARY: The ovine model is generally considered to be the model of choice for testing bioprosthetic heart valve durability. According to the ISO guidelines for cardiovascular implants and cardiac valve prostheses (ISO 5840:2005), these animals should survive for a minimum of 20 weeks. Echocardiography is the method of choice for the interim evaluation of implanted heart valves; however literature on sheep echocardiography, especially after bioprosthetic mitral valve implantation, is limited. The study was designed to collect echocardiographic values six days after mitral implantation of two bioprosthetic valves. Nineteen female less than 10 months old Swifter sheep were divided in two groups (nine sheep received Pericarbon More valves - Sorin Group, Saluggia, Italy - and 10 animals received Mitroflow valves - Sorin Group, all 23 mm in size). All images were obtained under mild anesthesia by the same person using a Vivid 7 (GE Medical Systems, Chalfont St Giles, UK) and a 5.0MHz phased array probe with color Doppler placed between the third and fifth intercostal space. According to the results, four images were obtained: right parasternal long axis four and five chamber views, right parasternal long axis view with left ventricular outflow, and right parasternal short axis view through the mitral valve. The authors also measured parameters such as aortic annulus and velocity time integral over the aortic valve to determine stroke volume, cardiac output and cardiac index. Although the aim of this study was not to compare Mitroflow and Pericarbon More bioprostheses, significant differences between both types of valves were observed.
QUESTIONS

1. 
Swifter sheep is a good model to test:

a. 
Bioprosthetic heart valve durability

b. 
Wool production in the winter

c. 
Alzheimer’s disease

d. 
None of the above 
2. 
According to the ISO guidelines for cardiovascular implants and cardiac valve prostheses (ISO 5840:2005), Swifter sheep should survive for a minimum of …………… 

3. 
The method of choice for the interim evaluation of implanted heart valves is: 

a. 
Radiograph

b. 
MRI

c. 
Echocardiogram

d. 
None of above

ANSWERS
1.
a 

2. 
20 weeks

3. 
c
Whittaker et al. The assessment of general well-being using spontaneous burrowing behaviour in a short-term model of chemotherapy-induced mucositis in the rat, pp. 30-39
Primary Species: Rat (Rattus norvegicus)

SUMMARY: The present paper investigate whether burrowing behavior can be a reliable method of monitoring progression of pain or distress in rodent models of chemotherapy-induced mucositis. The authors evaluated the burrowing behavior at three occasions at baseline and at three more occasions after an intraperitoneal injection of a chemotherapeutic agent (5-fluorouracil; n=16). Moreover, standard measures of disease progression including body weight loss and clinical score were also studied by the investigators. They used a control group receiving saline (n=6). The authors confirmed at necropsy the presence of mucositis (decreased duodenal and colon lengths, reduced liver, spleen and thymus weights) in all 5-fluorouracil group comparing with the control group.  They described a progressive decrease in mean levels of burrowing behavior following mucositis induction, as evidenced by reduced gravel displacement; however this result did not achieve statistical significance. They indicated that habituation phase to burrowing is critical to improve burrowing propensity and to diminish variability between animals. The authors conclude that burrowing may be a useful indicator of inflammation in the mucositis model, although this requires further characterization.

 

QUESTIONS

1. 
In relation of reliable methods of monitoring progression of pain or distress, mark the correct answer:

a. 
Are well determined in all species
b. 
The most consistent and widely-used indicator of well-being in mucositis model is body weight change
c. 
There are few and needed to be determined as prey species as rats tend to mask signs of pain to avoid predator interest, doing pain diagnosis challenging  in that species

d. 
b and c are correct
2. 
T/F. Does administration of 5-fluorouracil via the intraperitoneal route induced mucositis in rats?  

ANSWERS
1.
d 

2.
T

 
Hovard et al. The applicability of a gel delivery system for self-administration of buprenorphine to laboratory mice, pp. 40-45
Domain 2: Management of Pain and Distress; Task 2: T2. Minimize or eliminate pain and/or distress; TT2.8. Pharmacological interventions for pain and distress and their effects on physiology, including age and species differences for such interventions, and depth and duration of analgesia provided by such interventions.

Primary Species: Mouse (Mus musculus).

SUMMARY 
Introduction: Analgesic drugs can be administered to animals in numerous ways. Oral administration allows animals to voluntarily ingest these drugs should thus be beneficial in comparison. 
Problem – Interest: Oral administration of buprenorphine by voluntary ingestion requires a vehicle that is well-liked by the animals and is thus readily ingested when presented. Routes of oral administration of analgesics such as sticky nut, chocolate paste, flavoured jelly and drinking water have been shown to provide analgesia, with some limitations such as undesirable effects in some experimental models, reduced willingness of the animals to ingest the jelly or a reduction of water intake. 
Hypothesis:  Mice would be reluctant to ingest the gel first but then willingness would increase over time. Furthermore, pre-emptive administration of buprenorphine via gel a day before procedures would result the following morning in serum levels of buprenorphine corresponding to those obtained after SC injection.
Aim: First, to investigate the willingness of laboratory mice to ingest MediGel measuring first time and amount ingested. Second, to investigate whether the gel would be suitable for oral administration of pre-emptive buprenorphine (measuring serum buprenorphine concentration morning of day after).

Material and Methods: Animals — Fifty male BomTac:NMRI mice singly-housed in Makrolon type III individually ventilated cages (IVCs). Study Design- The study was divided into three experiments: first experiment (11 mice), a limited amount (0.5 mL) of unmedicated MediGel was placed in a plastic petri dish in the afternoon and the mice filmed approximately 6–7 h). Second experiment (15 mice) and repeated for 3 consecutive days, a MediGel container with 20mL of unmedicated MediGel was placed in the cage in the afternoon, and amount of ingested by the following morning was recorded.  Thirty-nine mice were used in the last experiment. Buprenorphine was mixed in the gel in concentrations of 15 mg/mL (Group A) and 5 mg/mL (Group B). A third group was injected subcutaneously 0.1 mg/kg of buprenorphine injected (Group C). Blood samples were collected at four different points. The serum concentration of buprenorphine was quantified in duplicate by using DRG–Diagnostics Corticosterone ELISA.

Results, Discussion and Conclusion:  MediGel was ingested by the mice, but general willingness was low and did not increase over a three-day period of time. Serum concentrations of buprenorphine 15 h after presentation of the buprenorphine– Medigel mix were similar to or higher than those after SC injection (Group A, 7.18±2.29 ng/mL; Group B, 2.9±80.93 ng/mL; Group C, 1.53±0.23 ng/mL), but the variations were considerably larger. MediGel may thus be considered as an option for the oral administration of analgesics, but further studies are needed in order to improve the willingness of mice to ingest the gel and to control the amount of gel ingested before the vehicle is implemented for supplying perioperative analgesia.

QUESTIONS

1. 
True or False. A lack of efficient analgesia during a painful procedure will induce a physiological stress response. This stress response has a major effect on physiological and endocrine functions, which impairs the recovery of the animals and alters allostatic mechanisms being a significant confounder of experimental data, and furthermore leading to inaccurate results as well as increased inter- and intra-animal variations.

2. 
Studies have demonstrated that serum concentrations of buprenorphine above are sufficient to give analgesia to mice

a. 
0.5 or 1.0 ng/mL
b. 
0.1 or 0.4 ng/mL
c. 
0.01 or 0.05 ng/mL
d. 
0.06 or 0.09 ng/mL
e. 
All of them are true
3. 
True or False.  Applicability of oral administration of analgesic drugs through flavored jelly and drinking water have been shown to provide analgesia, without limitations such as reduced willingness of the animals to ingest or a reduction of water intake.

4. 
Which range of dose has been demonstrated to have serum concentrations in a range considered to provide analgesia 17 h after in mice presented with Nutella containing buprenorphine?
a. 
Doses of 4-7 mg / kg
b. 
Doses of 1-3 mg / kg
c. 
Doses of 0.1–0.3 mg / kg
d. 
Doses of 0.5 – 0.8 mg / kg
e. 
All of them are true
 

ANSWERS
1. 
True
2. 
a
3. 
False. Applicability of oral administration through flavored jelly and drinking water have been shown to provide analgesia, with some limitations such as reduced willingness of the animals to ingest the jelly or a reduction of water intake.

4. 
b
Jackson et al. Aspen shaving versus chip bedding: effects on breeding and behavior, pp. 46-56
Domain 4: Animal Care

Task T2. Manage or provide indirect management/oversight of laboratory animal husbandry programs

 

SUMMARY: Laboratory rodent bedding varies between institutions and is usually selected on the basis of storage, reliability of source, cost, absorbency, potential for contamination or toxicity, resistance to microbial growth, provision of warmth and insulation. The aim of this study was to compare shaving and chip beddings using behavioural end points such as nesting behaviour, anxiety-like behaviour, helplessness-like behaviour, depressive-like behaviour and social behaviours. Aspen bedding is a hardwood bedding shown to have a low rate of contamination from tars and resins and also does not alter liver enzymes and has not been linked to any physiological or behavioural changes and has shown to lead to lower ammonia concentrations compared to pine, paper, pulp and corncob beddings. Beta chip bedding made from maple, birch and beech, has been shown to enhance mucosal immune responses and cedar together with pine chip bedding has been shown to affect liver enzymes. Corncob bedding has good absorptive properties but does have oestrogenic properties and can reduce the social withdrawal behaviour in female mice that have been raised on this bedding.

 

Male and female mice of 4 different strains were used and the animals were housed in individually ventilated cages. The authors found the breeding parameters were better on shaving bedding compared to chip bedding across all 4 strains of mice and the greatest difference was in the post birth survival suggesting that the bedding affects maternal care and/or nest quality. The nest building seemed to be more robust in the shavings bedding compared to the chip bedding, i.e. nests were taller; made primarily of shavings’ with cotton nestlet incorporated; were sturdier and appeared cleaner and drier. The behaviours examined and hence well-being of the mice was not affected by the bedding type but the breeding efficiency was better on the shavings bedding

QUESTIONS
1. 
Name three factors that may be used in order to select bedding for laboratory rodents.

2. 
Which of the following beddings has a low rate of contamination from tars and resins, does not alter liver enzymes, and is not linked to physiological or behavioural changes?
a. 
Aspen

b. 
Pine

c. 
Corncob

d. 
All of the above

3. 
In this study which of the following parameters were better for the shaving bedding compared to the chip bedding?
a. 
Post birth survival

b. 
Nest building

c. 
Breeding efficiency

d. 
All of the above

ANSWERS
1. 
Any of these 3: storage, reliability of source, cost, absorbency, potential for contamination or toxicity, resistance to microbial growth, provision of warmth and insulation.

2. 
a
3. 
d
 
Bickelhaupt et al. Quantitative in vivo analysis of small bowel motility using MRI examinations in mice – proof of concept study, pp. 57-64
Domain 3:  Research; K12: 3Rs

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Mice are widely used as animal models. To date common techniques to evaluate their gastrointestinal motility are very invasive. The authors of this study describe that magnetic resonance imaging (MRI), which provide high soft tissues resolution with a minimum invasion, is a useful technique to evaluate small bowel motility.
C57BL/6 mice were anesthetized with isoflurane (1-1.5%) and placed in a prone position on the scanner bed and kept warm with a water pad. Prone position was chosen to reduce potential dislocation out of the plane of the small bowel. Imaging was performed with a Bruker 4.7 T PharmaScan 47/16 US with a maximum gradient strength of 375mT/m, a maximum slew rate of 3375 T/(ms), and a linear polarized hydrogen whole-body mouse radiofrequency coil.  Small bowel motility was assessed with balanced steady-state free precision sequence in coronal orientation using TE 2ms, TR 4ms, flip angle 60º, field of view 30x30mm2, matrix size 128x128, slices 5, slice thickness 1 mm, spacing 0 mm, 1 average. The stack of slices covered the abdomen caudal to the liver reaching to the pelvic floor and covering the abdomen ventrally to dorsally. Total scan time was 4 min/mouse.
Small bowel motility was evaluated in 2 different bowel segments covering ileum and jejunum. Small bowel diameter was measured in orthogonally images. Breathing-related movements were corrected manually. Intestines were good delineated thanks to peritoneal fat.
Small bowel contractions were 10.76 cpm (mean) and the contractions has a maximal amplitude of 1.29mm with a luminal diameter of 1.37mm. The mean of contractions were lower than that described in the literature (30-40/min), that could be due to isoflurane or because the results are taken from ex vivo analysis. Overall, this technique seems to be trustable when assessing small bowel motility which is less invasive and therefore could help in the accomplishment of the “three Rs”.

 

QUESTIONS
1.  
T/F: To evaluate small bowel motility the only trustable techniques are the invasive and the 3Rs cannot be accomplished. 
2.  
Name one of the main difference when evaluating small bowel motility between microCT and MRI. 
3.  
T/F: Isoflurane can modify or influence gastrointestinal motility.

4. 
T/F: When evaluating small bowel motility with MRI one of the main problems is that you cannot discriminate bowel movement from breathing movement.

 

ANSWERS
1. 
False, you can use microCT or MRI
2.  
MRI is better as it have higher soft tissue resolution

3. 
True 
4. 
False, you can discriminate breathing movement using a Fourier analysis
Takasu et al. Body and major organ sizes of young mature microminipigs determined by computed tomography, pp. 65-70
Primary Species: Pig (Sus scrofa)

 

Domain 3; T3. Design and conduct research; TT3.3. animal models (spontaneous and induced) including normative biology relevant to the research (e.g., background lesions of common strains)

 

SUMMARY
Background: The use of pigs for experiments in biomedical research is increasing, and 60,000 pigs are used annually in the European Union. This is because in addition to their similarities with humans, pigs are recognized as ‘food’ animals, and the emotional hurdles for their experimental use are not very great. Therefore, pigs are highly suitable as an experimental animal which bridges the physiological gap between humans and rodents which then enables findings to be extrapolated to humans. Compared with domestic pigs, miniature pigs require low maintenance costs and small quantities of test reagents, and can be handled with relatively little effort, making them very attractive as laboratory animals. Thus, miniature pigs, including NIH (MGH), Gottingen, Yucatan, Sinclair, Hanford, and Clawn, have been developed at various research institutions. However, just as domestic pigs weigh over 200 kg, miniature pigs are also sometimes just too big for experimental use. However the microminipig developed by Fuji Micra Inc (Fujinomiya, Shizuoka, Japan) is one of the smallest miniature pigs, with an adult weight of 20 kg. Their size is about the same as a medium-sized dog and they are of a suitable size for laboratory use as a large animal model. Thus, the use of microminipigs in experiments is expected to increase.

 

Methods: The authors measured the body and organ sizes of four-, five-, six-, and seven-month-old microminipigs (n=4, females) using computed tomography (CT). In addition, the results were compared with those of young mature beagles (10 months old, two males and three females), which have been widely used as a large animal model.

 

Results: The microminipigs at 4–6 months of age were much smaller than the beagles. However, when the microminipigs reached seven months of age, their overall size was similar to that of the beagles. The thoracic cavity volume of the seven-month-old microminipigs was less than half that of the beagles, and the cavity was largely filled by the heart. The liver size of the seven-month-old microminipigs was approximately half of that of the beagles. Moreover, the spleen of the seven-month-old microminipigs was different in morphology, but not different in size from that of the beagles. In addition, although their volumes were the same, the kidneys of the seven-month-old microminipigs, unlike those of the beagles, were flattened in shape. The major abdominal organs of the seven-month-old microminipigs were either the same size or smaller than those of the beagles, but the abdominal cavity volume of the seven-month-old microminipigs were larger than that of the beagles. Thus, the abdominal cavity of microminipigs is assumed to be filled with the gastrointestinal tract.  See Figures 1-3.

 

Conclusion: The authors concluded that due to the similarity of microminipigs in physical size to young mature beagles, which are widely used for biomedical research, young mature microminipigs are considered good candidates as a substitution for dogs as a large animal model.
 

QUESTION
Give the names for the following abbreviations:

a. 
MRI

b.  
CT

c. 
PET

d.  
SPECT
 

ANSWERs
a. 
MRI-magnetic resonance imaging

b.  
CT-computed tomography: a technology that uses computer-processed X-rays to produce tomographic images (virtual 'slices') of specific areas of a scanned object, allowing the user to see inside the object without cutting
c. 
Pet-position emission tomography

d. 
SPECT-single photon emission computed tomography radionuclides
  

Yang et al. A comparison of two common bile duct ligation methods to establish hepatopulmonary syndrome animal models, pp. 71-79
Domain 3: Research; Task: 3. Design and conduct research; Knowledge: Animal Models

Primary Species: Rat (Rattus norvegicus)
 

SUMMARY: The investigation has the goal to compared two different techniques for experimentally inducing hepatopulmonary syndrome using animal models (rat). They compared middle common bile duct ligation (MCBDL) against upper common bile duct ligation (UCBDL) technique. The variables used to determine if HPS was achieved were hypoxemia with increased alveolar-arterial oxygen partial pressure difference, increased intrapulmonary shunts and chronic liver disease. The determination of these variables was made through pulse oximeter, arterial blood gas analysis, histopathology and cerebral uptake of intravenous technetium-99m-labeled albumin aggregates. The results suggest UCBDL provides a better method in inducing HPS because of high success rate and decrease complication rate.

 

QUESTIONS

1. 
What are the three important components of the hepatopulmonary syndrome (HPS)?

a.  
Hypoxemia with decreased alveolar-arterial oxygen partial pressure difference, increased intrapulmonary shunts and chronic liver disease

b.   Hypoxemia with increased alveolar-arterial oxygen partial pressure difference, increased intrapulmonary shunts and chronic liver disease

c.  
Hypercapnia with decreased alveolar-arterial CO2 partial pressure difference, increased intrapulmonary shunts and chronic liver disease

d. 
Hypoxemia with decreased alveolar-arterial oxygen partial pressure difference, decreased intrapulmonary shunts and chronic liver disease

e. 
Hypoxemia with decreased alveolar-arterial oxygen partial pressure difference, increased intrapulmonary shunts and bile acids increased

2. 
Please indicate the correct answer. On animal model development for Hepatopulmonary syndrome (HPS):

a. 
The middle common bile duct ligation (MCBDL) technique is the most appropriate for creating HPS

b. 
The best technique for HPS is upper common bile duct ligation (UCBDL) technique which presents a lower mortality rate compared to MCBDL technique

c. 
Most deaths will occur after weeks of duct ligation in the MCDL technique

d. 
b and c
e. 
None of the above

 

ANSWERS
1. 
b
2. 
c
SHORT REPORTS

Cameron et al. Assessing stability of body weight in the brushtail possum (Trichosurus vulpecula), pp. 80-84
SUMMARY: An important consideration when keeping laboratory animals is the control of physiological variables, such as body weight. However, there is no universally agreed standard on how to assess when body weight stability during periods of free-feeding or food restriction. And this is especially important in the case of non-traditional laboratory animals, where there can be large individual differences in any given period of time. The authors compared three different methods of establishing the stability of free-feeding body weight in brushtail possums, namely visual inspection of weight graphs, a mathematical model and percentage change in body weight. These three methods were used on a small (n=6) population of wild-caught possums that had been kept in captivity for 3-8 years. The animals were given a minimum daily ration of food (200g) at the same time each day. The next morning the leftover food was weighed and the new day ration was calculated depending on the amount leftover (increased if less than 50g had been leftover and decreased if the leftover was more than 100g). The study was carried over 60 days. The authors found that visual inspection of weight graphs can reveal trends over long periods of time even when those changes are relatively small, and consecutive gains and losses near 0% indicate stable body weight. But reliance cannot be placed solely on the percentage change in body weight to assess stability because minimal percentage changes between weighing sessions may hide continually increasing body weights. The mathematical model used by the authors underestimated the number of weighing sessions required to reach stability as determined by either of the two other methods. The authors recommend using more than one method to determine the stability of an animal’s body weight. They found that a combination of visual inspection and percentage change analysis provided a robust method of determining body weight stability in brushtail possums.

 

QUESTIONS

1.
The brushtail possum (Trichosurus vulpecula) is a native species of which country?

a.
New Zealand

b. 
Australia

c.  
Papua New Guinea

d. 
North America

2.   Which of the following is TRUE with respect of the brushtail possum (Trichosurus vulpecula)?

a. 
It is an arboreal omnivore

b.
It is a terrestrial carnivore

c. 
It is an arboreal carnivore

d. 
It is predominantly a terrestrial omnivore

3.
Which of the following is the most important reason for wishing to know how to accurately measure body weight stability in non-traditional laboratory animals?

a. 
Because their weights are particularly unstable

b. 
Because we don’t have historical data on their weights

c. 
Because they have large individual differences in contrast with animals bred specifically for laboratory use

d. 
Because there are no weight graphs available for these species

 

ANSWERS
1. 
b. Australia

2. 
a.  It is an arboreal omnivore

3.  
c.  Because they have large individual differences in contrast with animals bred specifically for laboratory use   
Wilson and Barrell. Modification of a method for cannulation of the cisterna magna in sheep to enable chronic collection of cerebrospinal fluid, pp. 85-87
Domain 1 - Management of Spontaneous and Experimentally Induced Diseases and Conditions; K2. Surgical techniques associated with diagnostic and therapeutic surgeries

Secondary Species: Sheep (Ovis aries) 
SUMMARY: Colleagues at Lincoln University (New Zealand) refine a method of cerebral spinal fluid (CSF) sampling from the cisterna magna in sheep by using a flexible vinyl tube.
 
Previously, repeated sampling of CSF from the cisterna magna of sheep involved a fairly invasive surgical procedure to remove a good portion of the parietal bone as well as using a metal cannula.  This report describes how the authors utilize 6 Coopworth sheep, made a 2.5mm hole through the parietal bone with a hand drill, expanded that hole to 5mm, pierced the dura mater, placed a polyvinyl chloride tubing (1.5mm inner diameter, 2.5mm outer diameter, with a 45degree cut end and two smaller holes 15mm cut from the tip), sutured the tube via Chinese-finger trap method and sutured and secured the skin (used buprenorphine, topical antibiotics, cleaned the skin around the tube, saline to flush the tube, etc).  The cannula stayed patent for 9-19 days (mean 13.5d) and 25-46 (1-1.2ml) samples of CSF were collected for each sheep.  The authors noticed that CSF sampling flow became reduced about 1-2 days before patency failed.  Once the cannula failed, the cannula was removed and the sheep were returned to the farm in good health. 
 
QUESTIONS 
1. 
What are the take home points of this report?


a.
Using an implanted flexible vinyl tube for CSF sampling in sheep is possible

b.
Using an implanted flexible vinyl tube for CSF sampling in sheep allows for a less invasive surgical procedure

c.
Using an implanted flexible vinyl tube for CSF sampling in sheep can allow researchers to sample about 10-20 days


d.
a through c
e.
None of the above

2. 
True/False. The authors noted that the cannula failed in patency 1-2 days after seeing a reduced sampling flow.

    

ANSWERS
1. 
d. a through c
2. 
True[image: image1][image: image2][image: image3][image: image4][image: image5][image: image6][image: image7][image: image8][image: image9][image: image10][image: image11][image: image12][image: image13][image: image14]
