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Campillo et al. Anatomic and histological study of the rabbit mandible as an experimental model for wound healing and surgical therapies, pp. 273-277
Primary Species: Rabbit (Oryctolagus cuniculus)
SUMMARY: The rabbit is one of the most widely used models for studying bone remodelling or dental implant osseointegration but very few data are available about the rabbit’s mandible. The aim of this work was to describe the anatomy of the rabbit mandible and to estimate the available bone volume for experimental studies. First, with a dissection, the morphology of the mandible was described and the mental foramen, the position of the main salivary glands and muscular insertions were located. Then, by X-ray imaging, the position of the inferior alveolar canal, the dental root courses and volume and bone density were described. Finally, with frontal sections of the mandible body, the rabbit’s dental and alveolar bone histological structure were assessed. Thus, the relevance of the rabbit mandible as an experimental model for wound healing or surgical therapies was discussed.
QUESTIONS (True or False)
1. According with some authors the rabbit as animal model is used for approximately 35% of musculoskeletal studies
2. Rabbit teeth consist of a heterodont dentition with incisors, premolars, molars and canines
3. Rabbit teeth have a continuous mode of growth
4. One of the rabbit’s main advantages is that it reaches its skeletal maturity shortly after reaching its sexual maturity, which is at 6 months
5. Histologically, the distinction between alveolar and basal bones, described in the human mandible seems to be the same for the rabbit
  
ANSWERS  
1. True
2. False: Rabbit teeth consist of a heterodont dentition with incisors, premolars and molars, but no canines
3. True
4. True
5. False: Histologically, the distinction between alveolar and basal bones, described in the human mandible, does not seem appropriate for the rabbit
 

ORIGINAL ARTICLES

Teilmann et al. Manual versus automated blood sampling: impact of repeated blood sampling on stress parameters and behavior in male NMRI mice, pp. 278-291
Domain 2

Primary Species: Mouse (Mus musculus)
SUMMARY
Introduction: In the mouse, serial blood sampling is complicated by the limited blood volume of the animal as well as by the animal welfare concerns and practical difficulties related to puncturing available venous access sites repeatedly. Puncturing of the orbital venous plexus is controversial and it has to be performed under general anesthesia. Facial vein phlebotomy is a popular blood sampling method in mice due to its simplicity and short duration, although it has a risk of inner ear penetration. Regardless of the sampling method, manual blood sampling will inevitably cause a stress response from the vascular puncture as well as from the handling and restraint of the animal. A new technique is automated blood sampling (ABS) through a vascular catheter. 

Animals, Materials And Methods: 60 singled-housed male BomTac:NMRI mice were used. An increase of >40% of plasma corticosterone was considered biologically relevant. One control group, one group sampled by ABS, one group sampled by facial vein phlebotomy, and one group sampled by caudal vein phlebotomy. Eight time points of blood sampling.

Results: Overall, DFI and DWI differed significantly between groups. Plasma corticosterone concentrations of mice sampled by facial vein phlebotomy were significantly higher than those of control group. Mice sampled by caudal vein phlebotomy excreted significantly less fecal corticosterone metabolites compared with mice sampled by facial vein phlebotomy. Regarding the behavior, when merging the time spent on the aversive zones and on the safe zones no significant differences between groups were found.

Discussion: Body weight and daily food intake of mice sampled by ABS decreased as a consequence of surgery. Blood sampling did not provoke a significant BW and DFI decrease in ABS mice. A significant decrease in BW was evident in mice sampled by facial vein phlebotomy. Mice subjected to manual blood sampling had significantly higher plasma corticosterone levels than did the control mice. Cheek blood sampling appears to result in higher stress levels than does tail blood sampling. Possible explanations for these findings are the different type of restraint between the two manual types of sampling or the pain inflicted. Blood sampling methods will inevitably cause an acute stress response. The ABS method may reduce the number of animals, but is negative in terms of refinement since requires surgery. The choice should be made on study requirements and refinement should always be applied. 

QUESTIONS
1. Blood sampling by puncturing the orbital venous plexus is forbidden, unless it is used in toxicology or pharmacokinetic studies.

2. The jugular vein and common carotid artery are commonly used for the automated blood sampling. 

3. The automated blood sampling has been validated for the use in rats and mice.

4. Blood sampling from facial vein phlebotomy has the lower body weight loss and higher daily food intake when compared with ABS and tail vein sampling. 

5. The blood sampling from the check has a higher impact on body weight than sampling from the tail.

6. Tail sampling is the method indicated for repeated blood sampling studies.

ANSWERS
1. False
2. True
3. False
4. False
5. True
6. False
Hecht et al. A simple cage-autonomous method for the maintenance of the barrier status of germ-free mice during experimentation, pp. 292-297
Primary Species: Mouse (Mus musculus)
SUMMARY: In this study, the authors evaluate the use of positive pressure Isocages as a solution for short period studies (days to 2–3 weeks) of experimentation with GF mice at multiple simultaneous conditions. The use of germ-free (GF) isolators for microbiome-related research is exponentially increasing, yet limited by its cost, isolator size and potential for trans-contamination. As such, current isolator technology is highly limiting to researchers engaged in short period experiments involving multiple mouse strains and employing a variety of mono-inoculated microorganisms. They demonstrate that this new Isocage technology is cost-effective and room-sparing, and enables maintenance of multiple simultaneous groups of GF mice. Using this technology, transferring GF mice from isolators to Isocage racks for experimentation, where they are kept under fully germ-free conditions, enables parallel inoculation with different bacterial strains and simultaneous experimentation with multiple research conditions. Altogether, the new GF Isocage technology enables the expansion of GF capabilities in a safe and cost-effective manner that can facilitate the growth, elaboration and flexibility of microbiome research.
QUESTIONS (True or False)
1. The concept of the ‘superorganism’ or ‘metaorganism’ alludes to a functional entity encompassing the host and its symbiotic microbiota.

2. Gnotobiotics animal are demonstrated to be free of a specific list of pathogens by routine testing but a long list of unknown non-pathogenic bacteria can be present.

3. Germ Free mice (GF) can be modified by mono- or poly- inoculation with known microbial organisms (gnotobiote) for the study of inter-microbiota relationships within the host.

4. Gnotobiotic animals are usually reared and continuously maintained using GF techniques under isolator conditions to prevent microbial contamination.

5. The use of conventional GF isolators has great advantages when research necessitates the simultaneous use of multiple mouse strains or parallel inoculation of GF mice with a variety of microorganisms.

ANSWERS
1. True

2. False: A gnotobiotic animal (from Greek roots gnostos 'known' and bios 'life') is an animal in which only certain known strains of bacteria and other microorganisms are present.

3. True

4. True

5. False: The use of conventional GF isolators has great disadvantages when research needs these procedures.
Moody et al. The effect of carbon dioxide flow rate on the euthanasia of laboratory mice, pp. 298-304
Primary Species: Mouse (Mus musculus)
SUMMARY: The aim of the current study was to assess the effect of CO2 flow rates on time between the onset of dyspnea and various measures of insensibility (recumbency, loss of the righting reflex and loss of the pedal withdrawal reflex) to identify flow rates that minimize the potential experience of dyspnea. On the basis of human evidence and the rodent research on aversion and fear responses, labored breathing is accompanied by a negative affective experience in mice, so minimizing the duration of dyspnea should be considered more humane euthanasia. Current recommended flow rates range between 10 and 30% chamber vol/min. They hypothesized that of the flow rates tested in this study (20, 30, 40 and 50%); the higher flow rates would minimize the experience of dyspnea. Throughout the study, cage concentration was not allowed to exceed painful levels (>40%) via a gas holding technique, until all three measures of insensibility had been satisfied. The results of this study indicate that the time until recumbency and loss of the righting reflex in mice can be reduced using higher flow rates of gradual-fill CO2 (e.g. 50% versus 20% chamber vol/min). Even when using this refinement, mice likely experience more than 30 s of dyspnea before insensibility occurs.
 
QUESTIONS
1. 
Which of the following CO2 concentrations have been used in mice as an unconditioned fear stimulus?
a.
20%
b.
40%
c.
30%
d.
10%
e.
All of the above
2. 
True/False. Use of flow rates lower than 30% chamber vol/min are thought to reduce the likelihood that CO2 concentration in the chamber will exceed painful levels (>40%) before insensibility is reached
3. 
True/False. Loss of the pedal withdrawal reflex in commonly used to determine a surgical plane of anesthesia, when an animal cannot experience pain and a surgery may be performed.
4. 
Which of the following CO2 concentrations are considered to be painful for mice?
a.
≤20%
b.
˃40%
c.
≤30%
d.
≤10%
e.
None of the above
5. 
True/False. When euthanizing mice with gradual-fill CO2, an uneven distribution of CO2 occurs within the euthanasia chamber due to flow rate turbulence and CO2 heaviness in comparison to air.
 
ANSWERS
1. 
d
2. 
True
3. 
True
4.  
b
5. 
True
Benga et al. 16S ribosomal DNA sequence-based identification of bacteria in laboratory rodents: a practical approach in laboratory animal bacteriology diagnostics, pp. 305-312
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
Task T3. Diagnose disease or condition as appropriate
 

SUMMARY: Bacterial isolates are difficult to identify in the laboratory and usually phenotypic identification is used, which is time consuming and interpretation can be subjective. Different strains of bacteria can also vary in the phenotype and the phenotypic identification of laboratory rodent bacterial isolates can be difficult as they may not be on commercial databases which in turn may be out of date in their taxonomy. Partial sequencing of the gene encoding the 16S ribosomal RNA, a component prokaryotic ribosome, is considered more accurate in identifying bacteria as it is conserved between bacterial species. In addition the results are not dependent on individual interpretation. The aim of the experiment was to study and implement the usefulness of partial sequencing of the 16S rDNA in identifying bacterial isolates from laboratory rodents. The diversity and relevance of the bacteria isolated was also noted.
 
The authors found that the 16srDNA sequencing allowed a more accurate identification of selected laboratory isolates compared to the phenotypic method of identification. The implementation of the sequencing method was easy and not more costly compared to the biochemical method. Furthermore some bacterial species usually isolated in humans were identified in mice using this method of identification. 
 
QUESTIONS
1.
What is the usual method of identifying bacteria isolated from laboratory animals?
2. 
Which of the following are advantages of using a genetic method of identifying bacteria?
a.
Quick
b.
Easy
c.
Not subject to interpretation
d.
All of the above
3.
Which gene is partially sequenced to help identify bacterial isolates?
 
ANSWERS
1.
Phenotypic identification 
2.
d
3.
16S rDNA which encodes the 16S ribosomal RNA gene 
Giral et al. Anaesthetic effects in the ferret of alfaxalone alone and in combination with medetomidine or tramadol: a pilot study, pp. 313-320
Secondary Species: Ferret (Mustela putorius furo)
 

SUMMARY: Alfaxalone is an anaesthetic used in several species, including dog and cat. There is no data of its efficacy and safety in ferret, which is a laboratory animal species used in medical research and in which anaesthesia is required for some procedures. Alfaxalone alone at different doses (20, 10 and 5 mg/Kg iv), or in combination with other drugs: alfaxalone 2.5 mg/Kg iv and medetomidine 20 µg/Kg im; alfaxalone 5 mg/Kg iv and tramadol 5 mg/Kg im were tested for anesthetic and analgesic effects. Medetomidine was tested also alone (20 µg /kg im). Animals treated at 10 and 20 mg/Kg Alfaxalone died, Alfaxalone at 5 mg/kg allowed 20 min. duration anaesthesia. Alfaxalone in combination with medetomidine gave a longer anaesthesia and analgesia duration. Under this anaesthetic regimen, pulse rate decreased progressively the first 30 min. before stabilization, while respiratory parameters were maintained. Tramadol induced a strong excitation reaction with no loss of the toe-pinch reflex. 
 
QUESTIONS
1.
True/False. Alfaxalone in combination with alphadolone can produce peripheral oedema and urticarial in cats. 
2.
Concerning alfaxalone: 
a. 
Cremophor EL is the most suitable solubilizing agent for intravenous administration.
b.
When administered intravenously it can induce hypoventilation and apnea.
c. 
Toe –pinch reflex is assessed to discern the duration of sedation.
d.
All of the above are True. 

3.
True/False. Alfaxalone administered intravenously at 20 mg/Kg to the ferret can have lethal effect.
4. 
True/False. Tramadol is a good anesthetic and analgesic in ferrets which allows a short anesthetic period.
 

ANSWERS
1. 
True
2. 
b
3. 
True
4.
False
Davis and Musk. Pressure and volume controlled mechanical ventilation in anaesthetized pregnant sheep, pp. 321-327
Domain 2: Management of Pain and Distress; T3. Administration of anesthesia

Secondary Species: Sheep (Ovis aries)

SUMMARY: Pregnant ewes are commonly used as models for studying human pregnancy and fetal development.  Most modern anesthetic workstations allow for two types of mechanical ventilation: volume-control ventilation (VCV) and pressure controlled ventilation (PCV). VCV is a predetermined volume of gas delivered by a ventilator, and PCV is gas delivered by a ventilator until the system reaches a preset pressure. Peak inspiratory pressure (PIP) may vary from breath to breath during VCV and tidal volume may to vary from breath to breath during PCV. Currently, there have been several clinical studies investigating the benefits of either using VCV or PCV to avoid unintended consequences of mechanical ventilation, like reduced cardiac output, acute lung injury and volutrauma. Reduced cardiac output is especially concerning in pregnant animals because this would reduce utero-placental blood flow and could potentially jeopardize the fetus’s viability.  The aim of this study was to compare PIP, arterial oxygen tension (PaO2) and arterial blood pressure between VCV and PCV in pregnant sheep during general anesthesia. 

Twenty ewes at 110 days of gestation underwent general anesthesia in dorsal recumbency. All of the ewes were mechanically ventilated to maintain normocapnia: one group using VCV (n=3D10) and the other group using PCV (n=3D10). The following parameters were recorded every 20 minutes: direct arterial blood pressure, heart rate, arterial pH and arterial oxygen tension.  Both VCV and PCV provided adequate oxygenation to pregnant sheep in dorsal recumbency. However, the results of the study suggested PCV was associated with lower PIP, lower mean and diastolic pressure and higher arterial oxygenation. PIP increased in the VCV group over time, which is concerning for pregnant ewes because high inspiratory pressure may reduce venous return and therefore cardiac output. As previously stated, reduced cardiac output would reduce utero-placental blood flow and could potentially jeopardize the viability of the fetus. Therefore, the results of this study suggest that PCV is more suitable for pregnant ewes than VCV.

 

QUESTIONS
1.
What are two types of mechanical ventilation that a= re allowed on most modern anesthetic workstations? 

2.
True or False. During VCV, the tidal volume varies = from breath to breath.

3.
What is the gestation length of sheep? 

a. 
279-292 days

b. 
114 days (3 months, 3 weeks, & 3 days)

c.
~150 days 

4.      According to the results of the study, what type of= mechanical ventilation is more suitable for pregnant ewes? PCV or VCV= 

ANSWERS
1. 
Volume-Control Ventilation (VCV) & Pressure-Con= trolled Ventilation (PCV) 

2. 
False, During VCV, PIP may vary from breath to breath and during PCV, the tidal volume may vary from breath to breath
3. 
c. 147-150 days  

4. 
PCV

Schroeder et al. What do zebrafish want? Impact of social grouping, dominance and gender on preference for enrichment, pp. 328-337

Secondary Species: Zebrafish (Danio rerio)


SUMMARY: In UK, the use of fish for scientific purposes has increased a 15% compared with the previous year, and fish are now the second most popular experimental model with more than 560,000 procedures carried out in 2011. Zebrafish (Danio rerio) have emerged as a popular model in a variety of scientific studies, and most of them are housed in barren tanks with no added complexity such as refuge, plants or substrate. While in rodents environmental enrichment is known to improve their wellbeing and enhance scientific data collection, in zebrafish relatively little is known about it. The study presented by the authors explored if zebrafish displayed preferences for a range of enrichments, including substrates, artificial plants, combinations and airstones. They divided tanks into two compartments containing different enrichment cues to determine the preferences of zebrafish housed in pairs and groups of eight. When comparing time spent in enriched versus barren compartments, dominant individuals in a pair displayed a preference for substrate and behaviorally excluded the subordinate (p<0.05). In groups there was a preference for all substrate (p<0.01) and plant (p<0.05) enrichments over barren conditions. The strongest preference was for gravel substrate and images of gravel attached to the bottom of the tank. When preferences were compared for different enrichments, gravel (both sexes, p<0.01) again emerged as the cue attracting the most significant preferences, with any combination featuring gravel substrate preferred over any combination featuring sand (p<0.05). The study showed that zebrafish reared in barren conditions preferred structural enrichment over standard conditions; however, when fish were held in pairs this was influenced by dominance status and in groups this was influenced by gender.
QUESTIONS (True or False)

1. 
The European convention no. 123 for the protection of vertebrates used in research (2005) has proposed that enrichment should be applied to all captive animals, except fish.

2. 
Zebrafish in groups exhibit much more aggression than fish held in male–female pairs.

3. 
Zebrafish make choices with regard to their physical environment, preferring structural complexity over barren standard conditions.

ANSWERS
1. 
False. All animals including fish

2. 
False. Less aggression in groups

3. 
True
SHORT REPORTS
Wedel et al. Simultaneous subcutaneous implantation of two osmotic minipumps connected to a jugular vein catheter in the rat, pp. 338-341

Secondary Species: Rat (Rattus norvegicus)
 
SUMMARY: The authors propose in this article a refinement on the prolonged delivery of compounds intravenously through the use of two reduced flow rate subcutaneous osmotic pumps in rats.
There are two methods in experimental animal research for the intravenous administration of therapeutic agents for prolonged durations, especially fast-degradable compounds with low bioavailability: intravenous catheter systems connected to an external pump or to a subcutaneously implanted osmotic minipump. The first method requires either restraint of the animal or the use of long tubes to allow relative freedom of movement, but as complications the tubes may be bitten or twisted causing blockade or fatal bleeding.
On the other hand, osmotic minipumps with a fixed reservoir volume can have different duration rates of infusion, implying that increasing delivery duration can only be established by lowering the flow rate or increasing the concentration of the compound. In the first case, reduced flow rate results in unwanted reduced bioavailability of the compound and in the second, some compounds do not dissolve at higher concentrations. So prolonged infusion can be only achieved by replacement of fast-flow rate pumps during the experiment.
The authors developed a method of simultaneously implanting two long-lasting, low-flow rate pumps (2.5 µL/h for 28 days) combined with another major surgical intervention (i.e. aortic transplantation). For comparison, they used conventional single pump implantation (5 µL/h for 14 days). Double pump implantation appeared to be associated with a higher risk of pump-related complications leading to delivery failure or earlier termination of the animal, most likely related to the five-fold higher number of connections in double pump-implanted rats.
  
QUESTIONS (True or False)
1. Implantation of osmotic minipumps is generally considered to be a mild surgical procedure.
2. Tight restraint in rats is unwanted as it causes stress and harms the animal, making it unethical.
 
ANSWERS
1. True. Although implantation of osmotic minipumps is generally considered to be a mild surgical procedure, it definitely impacts on animal welfare 
2. True
Scudamore et al. A simplified necropsy technique for mice: making the most of unscheduled deaths, pp. 342-344

Primary Species: Mouse (Mus musculus)

SUMMARY: This paper describes a simplified necropsy technique for mice that can be easily learnt and quickly performed. It is intended as a tool that can be applied when time is short and a full mouse necropsy is not possible; when faced with unscheduled mortalities or moribund mice and a lack of time, rather than wasting potentially valuable diagnostic material, the technique described can be used by previously-trained staff. It requires a minimum of equipment: pots of buffered formalin (at least 250ml), blunt-tooth forceps, a pair of small sharp dissection scissors and a pair of strong surgical scissors. After taking a basic history, the person carrying out the necropsy should take note of any external abnormalities, sample any fluids (if present) using sterile swabs and possibly take some digital images. Dissection should start by placing the animal on its back and cutting the skin and abdominal muscles from the xyphoid cartilage to the pelvic rim in one piece, which is left to dry for 2 minutes and then fixed. Next, a cut should be made either side of the sternum to open up the thoracic cavity and allow formalin inside it. Then, holding unto the diaphragm with forceps, cutting it away from the ribcage and cutting the oesophagus and associated tissue connections to the thorax, releasing the liver from the diaphragm and thoracic organs. The abdominal viscera are then pushed over to one side in order to access the blood vessels and tissue which secure the liver to the dorsal body wall. By sliding the scissors underneath the liver/stomach/spleen and over the top of the kidneys, the upper portion of the viscera can be cut free. Intestines and associated organs can then be removed from the carcass and fixed. In male mice, the testes can be removed from the scrotal sacs by gently pulling the associated fat pad, and then fixed. The brain can be fixed by making a snip through the skull between the orbits using strong scissors. The major disadvantage of this technique is that once the tissues are fixed, it takes longer to dissect them in preparation for wax embedding than if they were harvested systematically at the time of necropsy.
QUESTIONS

1.  
Which organs tend to be affected first by autolysis?

a. 
heart and lungs

b. 
liver and intestines

c. 
intestines and kidneys

d. 
brain

e. 
kidneys and gonads

2. 
For how long should tissues be left in buffered formalin as a minimum for complete fixation to take place?

a. 
12 hours

b. 
24 hours

c. 
36 hours

d. 
48 hours

3. 
What is normally the concentration of formaldehyde used as a fixative when carrying out necropsies of animals?

a. 
25%

b. 
15%

c. 
5%

d. 
10%
ANSWERS

1. 
c. Intestines and kidneys

2.
b. 24 hours
3. 
d. 10%    

Romagnoli et al. Access to cerebrospinal fluid in piglets via the cisterna magna: optimization and description of the technique, pp. 345-348

Primary Species: Pig (Sus scrofa)

Domain 3: Research

T1. Facilitate or provide research support

K1. Biomethodology techniques (e.g., collection of blood and other body fluids and tissues; handling and restraint; administration of compounds and treatments)

SUMMARY: The intrathecal delivery of drugs into the CSF is a convenient method for targeting the CNS. Authors describe an optimized technique for performing safe centesis in piglets for CSF collection and its injection through the cisterna magna. The technique was developed in three phases:

I) 
Definition of the anatomical approach with the use of cadavers 

II) 
In vivo application 

III) 
Observation of recovery time

Animals were placed in right lateral recumbency without any head flexion, at any time of the procedure.

After hand palpation of the crista occipitalis, a line was drawn caudally along the spine. A second line was traced between the right and left wings of the atlas. A 22G spinal needle was introduced along the median line to a depth of 4mm, 5mm posteriorly to the intersection of the two lines. The tip of the needle was directed cranioventrally using the cranial margin of the wings as and external landmark. 

The centesis was performed with a C-arm X-ray to confirm the correct position. During the in vivo phase, minor complications were observed: blood contamination in centesis, but in each animal the approach was correct, confirm by radiopaque medium. There is no problem in the recovery time, just a little case of ataxia of one piglet. 

Performing the procedure without flexing the head allowed the piglet to breathe normally; being a technique easy to carry out and optimized for CSF acquisition and widespread diffusion of the radiopaque contrast medium.

QUESTIONS 

1.
List the main side-effects of the cisterna magna centesis 

2.
T/F. CSF puncture is indicated for intrathecal drug delivery to avoid crossing of blood brain barrier and unwanted exposure of the visceral organs and renal-hepatic metabolisms.

ANSWERS
1.
Plegia, lasting ataxia, deficit of the cranial nerves and states of impaired sensorial.

2.
True 
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