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Beck et al. Evaluation of a new side-stream, low dead space, end-tidal carbon dioxide monitoring system in rats, pp. 1-5

Domain: TT3.1 

Primary Species: Rat (Rattus norvegicus)
 

SUMMARY: Controlled mechanical ventilation is essential. An ideal monitoring setting would consist of pressure-controlled ventilation, transcutaneous measurement of hemoglobin oxygenation and assessment of end-expiratory carbon dioxide concentration (etCO2). Unfortunately, the low tidal volumes of small animals (rats) exceed just a few milliliters and restrict the controlled mechanical ventilation of rodents. This study evaluates a new infrared side-stream capnograph with minimal sample volume for the continuous measurement of end-tidal CO2 concentration in healthy and septic conditions to cover from normocapnic to hypercapnic ventilation. Septic animals have alterations in pulmonary gas exchange. Rat’s tidal volume is about 2 mL per breath, and this capnograph is able to measure with 300 µL plus the dead space (58 µL).  Wistar rats were used, with controlled body temperature (37-38ºC), 70breath/min, pO2 of 90 mmHg and pCO2 of 35-45 mmHg. The technique enabled the tight control of pCO2 and reliably induced hypercapnia and respiratory acidosis in all animals. They found more useful the use of the capnograph to measure the etCO2 instead of CO2 arterial measurements in both healthy and septic animals. 

 

QUESTIONS
1.  
Which of the following are important tips to be controlled under mechanical ventilation? 

a.  
Pressure-controlled ventilation.

b.  
Transcutaneous measurement of hemoglobin oxygenation.

c. 
End-expiratory carbon dioxide concentration (etCO2). 

d. 
All of the above.

2. 
Which is the tidal volume of a rat?

a.  
2 L

b. 
2 mL

c. 
0.2 mL

d. 
1 L

3.
To measure the end-expiratory carbon dioxide concentration (etCO2) which is the best technique?

ANSWERS
1. 
d

2. 
b

3. 
A capnograph specific for rodents that use 300 µL of sample plus 58 µL of dead space because is less invasive than arterial CO2 measurements and show reliable results.

Redfors et al. Influence of anesthetic agent, depth of anesthesia and body temperature on cardiovascular functional parameters in the rat, pp. 6-14

Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: This paper compares the influence of four of the most common anesthetic agents on cardiovascular parameters in rats (Isofluorane, pentobarbital, ketamine/xylazine or tiletamine/zolazepam). Body temperature is also studied. Continuous arterial pressure was measured by a pressure-sensing catheter placed in the right carotid artery, and echocardiography was performed too. Indices of cardiac function were significantly higher in the tiletamine/zolazepam rats and heart rate was highest with pentobarbital, thought stroke volume was the lowest. Left ventricular diastolic dimension was lower in the pentobarbital and tiletamine/zolazepam rat. Intraventricular diastolic pressure was similar in all groups. Tiletamine/zolazepam rats showed the highest intraventricular systolic pressure, as well as both systolic and diastolic aortic pressures. No hemodynamic indices differed among the isoflurane, pentobarbital and ketamine/xylazine rats. Low body temperature reduced significantly heart rate and cardiac output but had no apparent effect on hemodynamic parameters. In conclusion, it type of anesthetic regime should be kept in mind when interpreting data obtained in sedated rats. 

 

QUESTIONS (True or False)
1.
Pentobarbital anesthesia gave the lowest heart rate compared with isoflurane and combinations of Tiletamine/zolzepam or Ketamine/Xylazine.

2.
Increasing concentrations of Isofluorane were associated with deterioration of cardiac function.

3.
Pentobarbital showed the lower indices of cardiac function compared with the other anesthetics.

4.
Rats anesthetized with pentobarbital displayed the lowest heart rates

 

ANSWERS

1.
False

2.
True

3.
True

4.
False

Kongara et al. Electroencephalographic evaluation of decapitation of the anaesthetized rat, pp. 15-19

 
Domain 1: Management of Pain and Distress; Task 3: Euthanatize (Euthanize); TT2.10. Euthanasia.
Primary Species: Rat (Rattus norvegicus)

SUMMARY
Introduction: Studies utilizing electroencephalographic (EEG) recordings have been used to map the brain following decapitation. 
Problem- Interest: Interpretation of these post-decapitation EEG changes in terms of conscious arousal and potential pain perception, and as a response to noxious stimulation, has not been simple. Recent studies have demonstrated that the EEG can provide a reliable response to noxious stimuli under minimal anaesthesia. This neurophysiological method has the advantages that it minimizes the effects on the EEG of extraneous cerebrocortical electrical activity and that it is less detrimental to the welfare of experimental animals which are anaesthetized and therefore unconscious throughout the study.
 
Aim: The aim of the present study was to evaluate the changes in the EEG power spectrum of rats in response to decapitation under minimal halothane anaesthesia in order to assess the possibility that this method of euthanasia is perceived as noxious by animals subjected to it.
 

Material and Methods
Animals— Ten young adult male Sprague-Dawley rats. Anaesthesia- Induced by halothane in oxygen and maintained at 1.20% and 1.25% of halothane. The rat’s head and neck were placed through the opening of a small animal guillotine so that the blade of the guillotine was positioned over the atlanto-occipial joint of the rat’s neck. 
Assessments, EEG recordings- The EEG was recorded in a five-electrode montage, bilaterally, using five subcutaneous, 27-gauge stainless-steel needle electrodes. 
Analysis of EEG data- After recording a 15 min baseline the rat was decapitated by swiftly pressing the guillotine blade and the EEG recording was continued until the signal was isoelectric on both channels. 
Design and Statistical analysis— The distribution of the EEG data was tested for normality (Shapiro-Wilk, Kolmogorov-Smirnov, Anderson-Darling and Crame´r-von Mises tests). A repeated measures analysis of variance was carried out to compare 5 s blocks of EEG recorded post-decapitation with that recorded during baseline for F50, F95 and Ptot. Changes in the median frequency (F50), 95% spectral edge frequency (F95) and total power of the EEG (Ptot) were used to investigate the effects of decapitation.

 

Results: Results suggested that during the first 15 s following decapitation, there were significant increases in the F50 and F95, and a decrease in the Ptot compared with baseline values of the EEG were found under minimal anaesthesia. There was a clear window of time immediately following decapitation where changes in the EEG frequency spectrum were obvious; 

 
Discussion and Conclusion: This is the first study in rats that has examined quantitative changes in EEG frequency spectrum in response to decapitation. Changes found in the EEG indices of nociception could be attributed as responses generated by the rat’s cerebral cortex following decapitation. Similar changes in the EEG power spectrum in response to noxious stimulation have been demonstrated previously in a number of animal studies using the minimal halothane anaesthesia model. In the present study, decapitation of rats generated responses in EEG indices that have been linked to nociception across a number of different species of animals, including rats. However, further studies should be conducted to determine the mechanism by which changes in the EEG power spectrum are generated in response to decapitation in rats.

QUESTIONS
1. 
True or False. Decapitation has the advantage that it has no effect on subsequent analytical procedures. Despite its common use, the humaneness of decapitation of conscious animals is debatable.

2. 
The most common EEG responses reported following the decapitation of conscious animals include: 
a. 
Hypoventilation and hypotension. Conversion from high voltage slow activity to low voltage fast activity (LVFA)
b. 
Conversion from high voltage slow activity to desynchronization
c. 
A shift in EEG activity toward high frequency
d. 
All of them are true
3. 
True or False. Changes in EEG activity following decapitation persist between 1 and 5 min in all species and, are followed by the onset of isoelectric EEG.

4. 
EEG responses of calves to slaughter by ventral neck incision without prior stunning have demonstrated a time frame of: 
a. 
Nearly 10 s
b. 
Nearly 1 min
c. 
Nearly 5 min
d. 
Nearly 60 s
e. 
Nearly 10 min
f. 
Nearly 34 s
ANSWERS
1. 
True
2. 
d
3. 
False. Changes in EEG activity following decapitation persist between 8 and 29 s in all species and, are followed by the onset of isoelectric EEG.

4. 
f. EEG responses of calves to slaughter by ventral neck incision without prior stunning have demonstrated a time frame of nearly 34 s post-cut prior to the onset of insensibility.

Grecu et al. Comparative assessment of effectiveness of ketoprofen and ketoprofen/beta-cyclodextrin complex in two experimental models of inflammation in rats, pp. 20-26

Domain 3: Research; TT3.2. research methods and equipment (e.g., antibody production; adjuvants; tumor induction; imaging; data collection techniques such as telemetry; observation; behavioral assessment methods) 

 

SUMMARY: Ketoprofen is a non-steroidal anti-inflammatory drug with antipyretic, analgesic and anti-inflammatory properties widely used in veterinary practice. Β-Cyclodextrins (βC) are oligosaccharides use in pharmaceutical industry to form complexes with drugs to improve its bio-availability. The aim of this study was testing ketoprofen/B-cyclodextrins complex vs. ketoprofen in 1) plantar inflammation induced by injection of kaolin suspension and 2) acute peritoneal inflammation induced by administration of sodium thioglycolate. Ketoprofen/ βC and ketoprofen were given by oral gavage 1 hour before the induction of the model. Ketoprofen/ βC complex was formed, and dissolution in water was improved from 60% (ketoprofen) to 100%. Plantar inflammation occurred after the injection of kaolin suspension in control group. Ketoprofen/ βC complex group reduced plantar inflammation faster than ketoprofen. Peritoneal inflammation was evident at necropsy 24h after injection of sodium thioglycolate in non-treated group. Peritoneal inflammation was almost absent when Ketoprofen/ βC was administered and moderate in ketoprofen group. Complex formation of Ketoprofen/ βC increases therapeutic effect of ketoprofen and could be used as a new formulation in veterinary practice.

QUESTIONS
1.
The use of cylcodextrins in industry:

a.
Avoids use of organic solvents

b.
Increases absorption rates of drugs

c.
 Allows using a lower dose and reduce side effects

d.
All of them

2.
Which parameter was monitored for plantar inflammation?
a.
 Plantar diameter (edema)

b.
 Infiltration of neutrophils in plantar tissue

c.
 Myelo-peroxidase activity in plantar tissue

d.
 Activity of ciclooxygenasa-2

3.
 Which dose of ketoprofen/ βC reduced plantar inflammation faster?

a.
30mg/m2 of body surface

b.
15mg/m2 of body surface

c.
5mg/m2 of body surface

d.
 There were no differences in speed of anti-inflammatory properties between different doses of ketoprofen/ βC

4.
T/F: There were no differences in the inhibition of plantar inflammation between ketoprofen ketoprofen/βC groups.

5.
Which method was used to monitor peritoneal inflammation?

a.
 Absorbance, number nucleated cells and macroscopic findings

b.
 Myelo-peroxidase ELISA

c.
 Number of peritoneal mast cells, macrophages and neutrophils
d.
Macroscopic findings.

 

ANSWERS

1.
d

2.
a

3.
d

4.
F

5.
a
Clutton et al. The perioperative care of lambs and ewes when the former undergo major experimental (scoliotic) surgery, pp. 27-35

Secondary Species: Sheep (Ovis aries)
SUMMARY: The present study describes how to optimize the postoperative comfort in lambs anaesthetized for the surgical creation of scoliosis while maintaining the ewe–lamb relationship to minimize rejection rates by means of refinement methods The first management plan described produced six scoliotic lambs but intraoperative hypoventilation and hypovolemia followed by postoperative dyspnoea, pain, monitoring and nursing difficulties, hypothermia, hypoglycaemia and tympani were encountered. Three of eight lambs (38%) were rejected by their ewes. Perioperative management was amended which, combined with improved surgical technique, produced 16 scoliotic lambs. The lambs recovered more rapidly (mean time to standing after discontinuation of anaesthesia was reduced from 12 h to 70 min) and appeared to be more comfortable. No rejections occurred after the refinements were implemented.
QUESTIONS (True or False)
1.  
Despite the questionability of using quadrupeds to study disorders in bipeds, calves, pigs, and goats have been used to model vertebral column surgery for human beings.

2.  
Sheep vertebrae are very different to those of children not providing a valid biomechanical model for studying human spinal disorders

3.  
Preserving the postoperative ewe–lamb bond is very important for the success of the surgical technique.

4. 
Human intervention do not normally threaten the ewe–lamb bond

5. 
Ewe and lamb vaccination against clostridial disease is not recommended in this animal model.

 
ANSWERS
1.  
True

2. 
False: Sheep vertebrae are similarly sized to those of children and, it is believed, provide a more valid biomechanical model for studying human spinal disorders than other animal models.

3. 
True

4.  
False: Any human intervention, such as that required for analgesic administration, will obviously threaten the ewe–lamb bond

5.  
False: Ewe and possibly lamb vaccination against clostridial disease is strongly recommended.

Lidfors et al. Enriched cages for groups of laboratory male rats and their effects on behaviour, weight gain and adrenal glands, pp. 36-49

Domain 4.

Primary Species: Rat (Rattus norvegicus)
SUMMARY: Providing animals with larger cages and adding enrichment improves animal welfare. The authors wanted to investigate the effects of enrichment on rats housed in groups of five animals compared to paired-housed rats. Social contact is the most sought after enrichment for rats, but crowding is a king of stress that leads to increased adrenal size. The authors hypothesized that keeping rats in larger cages with social contact would stimulate them.

84 male rats Sprague Dawley and Wistar were used. They were placed in one of the three cage types for 11 weeks and filmed for further analysis. Cage types: traditional Makrolon III cage (MC) 800 cm2, 18 cm height for paired-housed rats; rebuilt rabbit cage (RRC) 4400 cm2, 41 cm height; and enriched rat cage (ERC) 4900 cm2, 44 cm height for group-housed rats.

Food intake was not affected by cage type. Water consumption had a significant interaction between cage type and strain and between age and strain. SD rats had higher food and water consumption than Wistar rats. Wistar rats stayed at a steeper angle in the inclined plane test. 

Rats housed in groups of five in enriched cages performed less lying, grooming, play fighting, and manipulating paper shreds than paired-housed rats in traditional MC. For most of the measures there were no differences between the cage types. There were mode differences between strains and at different ages with or without enrichment. In the inclined plane test, rats housed in the RRC showed more muscle strength, this could be for being housed in a larger space.

There were no differences between adrenal gland weight between groups indicating that it was not more stressful for the rats to be housed in groups than in pairs. Group-housing of five male rats in ERC and RRC did not affect their growth rate, food and water intake, adrenal gland weight and some behaviors.

QUESTIONS (True or False)
1. Enriched cages lead to better muscle strength of the animals inside due to being able to do more exercise.

2. Food intake varied between cages since rats in the ERC and RRC were more active and needed more food than rats in the MC.

3. Group-housed rats spend most time play fighting and grooming.

4. During play fighting, snout or oral contact is directed at the opponent's neck, whereas during serious fighting, male mostly direct their bites at the intruder's rump.

5. Food intake varies between ages, being the higher food consumption in the plateau in the body weight growth which is different between strains.

6. Group-housing rats in cages adjusted for group size does not affect their growth rate and does not increase stress when compared to pair-housing.
ANSWERS
1. False

2. False
3. False
4. True
5. True
6. True
Franco and Olsson. Scientists and the 3Rs: attitudes to animal use in biomedical research and the effect of mandatory training in laboratory animal science, pp. 50-60


SUMMARY: The 3Rs principle of replacement, reduction, and refinement has been increasingly used by legislators and regulatory bodies to approach the ethical dilemma presented by animal experimentation, in which the benefits for humans and costs for animals is ethically evaluated. The use of animals in research is strictly regulated and supervised, however, the individual researcher’s responsibility is still decisive in the implementation of the 3Rs. Training in laboratory animal science aims to increase researcher’s knowledge and raise their awareness on the 3R’s in animal experimentation. The aim of this study was to assess the attitudes of participants in FELASA accredited courses to the use of animals in research, and to evaluate the impact of this formal training on how the participants view and apply the 3Rs. A self-administered survey was delivered to 206 participants from eight laboratory animal science courses following FELASA recommendations for category C research institutes and universities in Portugal. Questions were related mainly to the 3Rs and their application, attitudes to animal use and the ethical review of animal experiments. One year after the course, the participants were asked to complete an online questionnaire including self-evaluation questions regarding the course and its impact on their attitudes to the 3Rs. The results of this study suggested that the course was effective in promoting awareness and increasing knowledge of the 3Rs, particularly with regard to refinement. However, participation in the course did not change perceptions on the current and future needs for animal use in research. The authors concluded that researchers favor refinement over reduction, and replacement is somewhat overlooked. In the author’s opinion, these findings were not surprising, given that the course syllabus focuses on refinement and reduction and places relatively little emphasis on replacement. In order to achieve some level of replacement of animal experiments in basic and applied science, more specific measures will be required

QUESTIONS (True or False)
1. 
The 3Rs knowledge did vary significantly between different institutions where the LAS courses were held, suggesting that institutional policies and ‘lab culture’ regarding the ethical treatment of animals may play a relevant role in researchers’ awareness of animal welfare issues.

2.  
Most researchers surveyed considered that even in the long term, even partial replacement of animal experiments is unachievable, in contradiction with the European Commission’s explicitly stated final goal of ‘full replacement of procedures’.

3. 
When asked if the LAS course had had any influence on the integration of the 3Rs into their own experiments 84% responded negatively.

4. 
Many animal rights organizations state that full replacement could readily be achieved or is imminent, while the Humane Society of the United States that have set a goal of scientifically achievable replacement of all animal experiments by 2050.

ANSWERS

1. 
True
2. 
True
3. 
False. Affirmatively
3. 
True
 

SUMMARY: Participants (n=206) in eight FELASA Category C training courses offered in Portugal through 2008 and 2010 at four different locations were asked to complete a questionnaire during and one year after the course. The questionnaire asked participants to evaluate the course and its impact on their attitudes to the 3Rs. The first questionnaire, taken at the time the course was delivered, consisted of two parts: one given before the first lecture (which introduced the concept of the 3Rs) and a second given at the end of it. The follow up questionnaire, one year later, consisted of three parts and asked very similar questions to the first one, albeit with added self-evaluation questions on the impact of training. This follow up questionnaire was returned by 57% of the original participants. Results showed that, at the start of the course,  a surprisingly high number of respondents (58%) were unaware of the 3Rs, even those who had worked with animal models for a number of years. The trend was completely reverse in the follow-up questionnaire, when 96% of respondents were able to define the 3Rs correctly. Other findings included: the attribution by participants of high importance to the use of animals in their work or field of research, with many holding that even partial replacement of animal experiments in the long term will be hard to achieve; most respondents considered that refinement should take precedence over reduction, although this attitude was less clear when it applied to some species (e.g., dogs and primates); primates and companion animals were seen as less ethically acceptable for use in research than rodents and the latter less than fish and invertebrates, and the preferred reason for this classification was the phylogenetic or behavioural proximity to humans; there was wide support for the appraisal of research projects by an institutional ethics committee, with a clear preference for its members being drawn from colleagues at the same institution rather than from lawyers, lay people, philosophers and representatives of organizations and a preference also for its decisions not to be mandatory; respondents found the training course very useful and agreed that it had helped them be more aware of animal welfare and ethics and to incorporate the 3Rs better into their work.
 

QUESTIONS

1. What is the 4th R of animal research, coined as such by RE Banks in a paper in Contemporary Topics in Lab Animal Science in 1995?

a. Responsibility

b. Reciprocity

c. Randomization

d. Recognition

e. Reasonableness

2. According to the FELASA recommendations for the education and training of persons working with laboratory animals, researchers responsible for designing or conducting animal experiments belong to which category?

a. Category A

b. Category B

c. Category C

d. Category D

3. According to the FELASA recommendations for the education and training of persons working with laboratory animals, courses for Category C personnel should have a minimum of how many hours of theoretical and practical classes?

a. 50 hours

b. 40 hours

c. 30 hours

d. 80 hours

4. What is the correct designation of the most recent European Union legislation governing the use of animals for scientific purposes?

a. Directive 2010/65/EU

b. Directive 2010/65/EC

c. Directive 2010/63/EU

d. Directive 2010/64/EU

e. Directive 2010/62/EC

 

ANSWERS

1. a. Responsibility

2. c. Category C

3. d. 80 hours

4. c. Directive 2010/63/EU

Röcklinsberg et al. case for integrity: gains from including more than animal welfare in animal ethics committee deliberations, pp. 61-71

Domain 5: Regulatory Responsibilities

T2. Advocate for humane care and use of animals 

K2. Role and function of the IACUC 

K3. Protocol review

K8. Responsible conduct of research

SUMMARY: This paper reports a comparative analysis about the evaluation of projects with animal experimentation by Swedish Animal Ethics Committee (AEC) and the European legislation stated with the Directive 2010/63/EU.

Authors discuss and criticize the discrepancy between the traditional AEC's assessments: animal welfare from a research interest position; and the social public expectations. In that point, they suggest that the actual processes to approve a project are quite limited to basic issues of ethics - human & environmental risk and animal welfare- regarding mainly as scientific discussion. However, new EU Directive tries to meet the growing public concerns about animal biotechnology, and authors point out that the best option to evaluate a research project with experimental animal is making an assessment taking the concept of 'animal integrity'.

After the state of the New EU Directive, the general task of project authorization is to consider whether there is a need to use animals and, if no alternatives are found, to evaluate the importance of the research. Each project must ensure: 

a.
Animals are not use if their use can be replaced by other research method;

b.
3Rs principles must be fully applied;

c.
Animals are not caused suffering;

d.
There is no unnecessary repetition of research.

AECs must take an analysis maximizing human benefits and minimizing animal suffering. This analysis requires skills in recent research, animal science, animal welfare and (ethically) an interpretation of complex factors which define the unnecessary suffering. This last involve a hard discussion because new directive state that animals have an intrinsic value which must be respected. The reality is that mostly of AEC's members are people with a high research expertise and the assessment are clearly visualized from a scientific point of view, giving more importance to knowledge than animal lives. The risk of this kind of AEC's evaluation is public mistrust in the evaluation system.

Authors believe that the concept of integrity will develop an increasing public trust about the process of project authorization. 'Integrity could be observed by scientific consideration: animal biology (its genotype); or phenomenological: everyday experience of the animal-human relationship. To the authors, AEC's assessments should be dictated under a phenomenological concept of integrity. They suggest citizens could accept a project with experimental animals if it is respected their existence, by interpreting integrity as a basic 'zone of untouchableness' resulting from the very existence of the animal and the moral concerns about the interfering in their lives can make sense and will improve the assessment process. This does not mean that the interfering must be avoided; just should be justified, to balance each ethical factor which determine the final authorization of the project. 

 

QUESTIONS
1. 
In an ethical assessment, traditionally which are the main perspectives to be considered?

2.
Define animal integrity from a scientific perspective
3.
Define animal integrity from a phenomenological perspective
 

ANSWERS
1.
Traditionally three are the main perspectives are considered in an ethical assessment: the biological approach focusing on the animal's ability to cope with its environment; the affective state approach which focuses on the animal's subjective experiences; and finally the natural living approach which stresses species-specific or natural behaviour.

2.
The integrity from a scientific perspective, the animal is defined by its genome and its specie-specific behaviour. AECs must discuss how moral concerns authorize the manipulation of animal genome or behaviour to develop the research project.

3.
The integrity from a phenomenological perspective implies the moral duties in the development of living beings and their communities; the expression of animal freedom without human intervention or designing to serve humans needs, instead of fulfilling its own specie-specific goals. 

 

Guerreschi et al. Reducing the number of animals used for microsurgery training programs by using a task-trainer simulator, pp. 72-77

 

SUMMARY: The authors propose in this article a simulation program designed to decrease the number of rats used during the final in vivo training of a microsurgery master degree.

The simulator device consists of sewing needles stuck into a polystyrene support and placed in a circle or double circle. This simulator enabled residents to perform different types of exercises. They had to maneuver the thread through all the eyes of the needle in a regular pattern. The needles were placed either on the outside or inside of a 3 cm circle. The following criteria were used to evaluate the 5 different exercises: time to complete the task, movement precision and manipulation of the surgical needle reflected by the aspect of the needle at the end of the course.

Two homogeneous groups of surgical residents, enrolled in the University Diploma of Microsurgery were compared. Group A (seven students) followed the in vivo training program consisting of performing vascular anastomoses on rats. Thirty manipulations were required to achieve seven different permeable anastomoses. Group B (seven students) benefited from the task trainer simulation program before moving on to performing their seven different permeable anastomoses on rats.

The simulation program prepared residents in group B to perform their anastomoses in vivo while reducing the number of rats used in almost a 50%.

 
QUESTIONS (True or False)
1. Routine training procedures involve three stages: in vitro training, training with tissue ex vivo followed by training in vivo on animal models

2. This very cost-efficient and easy to-implement home-made task trainer showed a high reproducibility.

3. The different difficulty levels showed a soft progression curve so that residents did not stay on the same level for more than 90 min.

4. Animal models remain essential for the ultimate training stage before performing the technical procedures in the operating room.

 
ANSWERS
1. True

2. True
3. True
4. True
SHORT REPORT
Pairis-Garcia et al. Development and refinement of a technique for short-term intravascular auricular vein catheter placement in mature sows, pp. 78-81 

Primary Species: Pig (Sus scrofa)
 
Introduction: Intravenous access is important for pharmacology research and the administration of veterinary drugs. Intravenous access in adult swine is difficult due to inaccessible superficial veins and thick subcutaneous fat. The purpose of this study was to develop and refine an effective technique for indwelling auricular vein catheter placement in mature sows. Current methods include temporary catheterisation or jugular vein injection, the latter being particularly unreliable. To date, catheterisation usually requires anaesthesia that can impact pharmacokinetic data. Conscious catheterisation under prolonged restraint can cause distress to the animal.
Materials and Methods: Post ethical approval, the novel technique was piloted on six healthy mature sows already undergoing a meloxicam drug trial.

EMLA local anaesthetic cream was applied 1 hour before catheterisation. The sows were restrained in a pig snare and the ears prepared aseptically. A 22 gauge indwelling catheter was introduced aseptically to the most prominent auricular vein, capped and secured in place with Dermaclear tape. Tissue glue was then applied to the catheter hub for added security. The whole site was dressed aseptically and the catheter was flushed with heparinised saline via a 30 cm butterfly catheter through the port. 20-22 mls of Meloxicam was administered to each sow successfully over 90 seconds.

Sows were then returned to group housing and catheters were removed after 3 hours.

Results: There was a 92% success rate with the technique on 12 ears as long as the animals were restrained. The procedure took approximately 3 minutes to complete and only 1 catheter failed through patency issues. 
During the 3 hour period post catheterization, there was no sow:sow interference of the catheters observed. There was minimal bruising around the site for up to 1 week post procedure.  

 
QUESTIONS
1.   What is the risk with drug administration via a jugular injection?
2.   How does this novel technique constitute a refinement? 
 
ANSWERS
1. 
Extravascular dissemination
2. 
Less distress to the animal by reducing the catheterisation procedure time from 30 minutes to 3; removal of need for anaesthetic. Pharmacokinetic data is also more reliable supporting the statement that good welfare equates to good science. 
 
Hage et al. Ethograms indicate stable well-being during prolonged training phases in rhesus monkeys used in neurophysiological research, pp. 82-87 

Primary Species: Macaques (Macaca spp.)
Domain 3: Research

SUMMARY: Non-human primates and rhesus monkeys (Macaca mulatta) in particular are widely used in neuroscience research. A frequent worry in neurophysiological research with monkeys is that the number of consecutive behavioural training days under controlled water intake might constitute accumulated discomfort to the animals. The aim of this study was to understand whether prolonged training over many days might affect monkey’s behaviour. The authors measured and analyzed a broad range of species-specific behaviours over several months (ethogram) and used these ethograms as a proxy for the monkeys’ well-being. 

The behaviour of seven male rhesus monkeys aged 4-11 years was measured under two different training regimes: 12-day training period followed by a short two-day training free period and 12-day training period followed by a long nine-day training free period. During the training period animals were kept on a controlled water intake protocol, while they had ad libitum access to water during the training free period. The animals were housed in several stable, small social groups in spacious group cages. Food was provided ad libitum at all times. 

Behavioural data was collected by a combination of two sampling methods. First monkeys’ behaviour was sampled focally over 30 min in 1 min intervals immediately after the experimental animals were brought back to their home cage after training sessions (continuous sampling). Over 200 h of behavioural observations from the first five days and last five days of the 12-day training sessions were logged during focal continuous sampling. In a second approach the behaviour of all monkeys were observed at one random minute for every single hour of the day during the first five and last five days of the 12-day training session periods (instantaneous scan sampling). Behaviours that were logged had been established in earlier studies and were: feed, forage, locomotion, comfort, curiosity, vocalisation, groom/huddle, aggression, play, rest and abnormal behaviour. 

Results of the analysis showed that several behaviours like feeding, foraging and locomotion occurred quite frequently while others like curiosity, comfort and vocal behaviour were shown only occasionally. Some behaviour like aggression or play was not shown at all. Comparing the behavioural activity during observation periods preceded by two or nine day training-free periods revealed no significant differences, indicating that similar behaviour was showed independent of the preceding training-free interval. To test whether monkeys behaviour changed over time during training the authors analysed the data by splitting the data set into first five and last five days o the 12-day training sessions and again observed no differences in behaviour. 

The authors come to the conclusion that the results from both focal animal sampling and behavioural scans show that monkeys behaviour during training sessions were not affected by the duration of training-free days. Independently of whether the monkeys obtained two or nine training-free days with ad libitum food and water supply, behaviour in their home cage was the same. From these results the authors conclude that the monkeys well-being was robustly guaranteed during the training sessions and that monkeys are well habituated to and not stressed by prolonged working schedules of 12 days. 

QUESTIONS
1. Which answer best describes the term “instantaneous scan sampling”?

a. All occurrences of a behaviour are recorded as they occur

b. In this sampling technique, the observer takes free-form notes on what is happening

c. The behaviour of a group or individual is recorded at set time intervals, and what is recorded is what the animal is doing at the moment that the time interval expires
d. All of the behaviours in a sequence of behaviours are recorded, in the order in which they occur, each time that they occur

2. Which answer best describes the term “continuous sampling”?

a. The behaviour of a group or individual is recorded at set time intervals

b. All occurrences of the behaviours are recorded, together with information about the time and duration of occurrence. 

c. Observations are recorded as free-form notes on what is happening
d. The observation session is divided in short intervals, and at each sample point the recorder notes if the behaviour has occurred during the previous interval

3. T/F: According to this study animals that have only 2 days of ad libitum water between 12 days of controlled water intake compared to 9 days of ad libitum water are stressed which is reflected in altered behaviour.

ANSWERS
1. 
c

2.
 b

3. 
False
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