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Weiss et al.  FELASA recommendations for the education and training of laboratory animal technicians: Category A, pp. 163-169

SUMMARY: Three different levels of education have been established for laboratory animal technicians. To reach each of these levels formal theoretical and practical training and working experience is required. To reach level A0, a 30h introductory course will be required. To obtain level A1 a total of 200h theory and 200 h formal practical training and one year full-time working under supervision is required. To reach level A2, a total of 200h theory plus 200h of formal practical training plus an additional year of practical experience is required for an A1 level animal technician.
 
QUESTIONS:
1. T/F. To reach level A0, a laboratory animal assistant needs a 6-month working period in an animal facility performing basic duties.
2. T/F. Only laboratory animal technicians with A0 level can start education to obtain level A1.
3. T/F. Laboratory animal assistant A0 is allowed to cull a mouse by cervical dislocation under supervision or once competence is achieved.
4. T/F. A person that is following the A0 introductory course and is working in an animal facility is allowed to cull a mouse by cervical dislocation.
5. T/F. A laboratory animal technician A1 is expected to be able to recognize signs of pain in animals.
6. T/F. A laboratory animal technician A2 is allowed to be involved in experimental protocols.
 
ANSWERS:

1. F
2. T
3. T 
4. F
5. T
6. T
 


ORIGINAL ARTICLES
Hooijmans et al.  Enhancing search efficiency by means of a search filter for finding all studies on animal experimentation in PubMed, pp. 170-175
SUMMARY: The authors have developed a search filter for PubMed to detect all publications concerning animal studies. The paper teach to use the MeSH application and observes we can obtain 7% more records than PubMed limit. This filter finds the most recent records too. This method will help in increasing the scientific quality and thereby the ethical validity of animal experiments.

QUESTIONS:
1. Using this filter: can we contribute to the reduction of animals? Y/N

2. Is it easy to use? Y/N

3. Has this filter more advantages? Y/N

ANSWERS:

1. Y. writing such review prevents unnecessary duplication of animal studies and thus unnecessary animal use.

2. Y.

3. Y. This filter also finds the most recent records.
Casteleyn et al.  Surface area assessment of the murine intestinal tract as a prerequisite for oral dose translation from mouse to man, pp. 176-183

Primary Species: Mice

SUMMARY: Detailed knowledge about newly developed therapeutic compounds absorption is of major importance in order to calculate the appropriate dose translation from animals to humans.
A primary factor influencing the absorption of orally administered compounds is the intestinal surface area.
In this paper, the authors assessed the intestinal volume and surface area of the mouse. They made from six animals histological sections from the duodenum, jejunum, ileum and colon-rectum, according to common stereological principles. Afterwards they used these sections for estimating the volumes and surfaces areas applying stereological counting procedures. The impact of tissue shrinkage was assessed by measuring the circumferences (2rπ) of the intestinal segments before and after tissue processing.
In other six animals they determined the density and surface area of the microvilli present in each intestinal segment by means of scanning and transmission electron microscopy. To assess the increase of the intestinal surface area attributable to the presence of microvilli, the microvillus density (#/mm2), determined by SEM, was multiplied by the microvillus surface area (mm2). The microvilli in the crypts are shorter, broader and more widely spaced than those at the tip. For this reason, the microvilli dimensions and densities were determined on microvilli that were located in the middle regions of the villi, so a better mean of the microvillus characteristics was obtained.

Results: starting dose calculations in humans as extrapolated from animal studies should be expressed per kg metabolic weight, which is directly correlated to body surface area (BSA). By dividing the intestinal surface area by the BSA, the relative intestinal surface area is obtained. In this study were 119 for the mice, being quite similar to that of humans, which is 111. As a result, an equal absorptive capacity in terms of unit BSA seems to exist in mice and humans.
Although the vascularization of the intestines, transit time of the feed, gut motility and enterohepatic recirculation are parameters that determine the compound absorption, the results obtained in this study are a prerequisite for dose extrapolation from mice to humans.

QUESTIONS:
1. T/F. The human jejunum and ileum have an equal length of approximately 3m.

2. 
T/F. The murine jejunum is much shorter than the ileum.

3. 
T/F. Fasting during one day had no influence on the intestinal surface areas of the mice.

4. 
T/F. In humans, the surface area of the large intestine is approximately 400 times smaller than that of the small intestine. This is only 18 times in mice.

ANSWERS:
1. 
True

2. 
False. The murine jejunum is much longer than the ileum since the latter segment is defined as the terminal transverse part of the murine small intestine.

3. 
True.

4. 
True.

Voipio et al.  The effects of intra-cage aspen tube on cardiac morphology and gene expression, pp. 184-191

SUMMARY: As a recommendation of many international guidelines for laboratory animal care a nest box is suggested if insufficient nesting material is provided to build a complete nest.  Since rats are poor at nest building an additional nest structure is usually required. The authors wished to evaluate such enrichment to determine effects on the scientific parameters of interest to them in their particularly study area (molecular mechanisms of cardiac hypertrophy and heart failure). The aim of this study was to determine whether a wooden tube has any affect on cardiac morphology or on basal gene expression of atrial natriuretic peptide (ANP) and brain natriuretic peptide (BNP). Male SD rats were used (n=42). Following weaning they were split into two groups (enrichment and non-enrichment). Animals were housed as sibling trios so there were 7 cages in each experimental group (with ability to compare between siblings in each experimental group) i.e. 3 sibs in enrichment group and 3 of the same litter in the non-enrichment. The enrichment consisted of an aspen wooden tube with no tube in the non-enrichment group. At seven weeks (following 24 hours of individual housing ) the animals were returned to their original groups in which they remained for the rest of the study (total time 8 weeks). Following euthanasia, the heart and constituent parts were weighed and RNA was extracted from the left ventricle to determine ANP and BNP concentration (by use of cDNA probes and northern blot analysis). There was found to be no significant differences in any of the variable measured or in inter-individual variation. It was concluded therefore that the aspen tube enrichment does not affect any of the parameters important to researchers in these types of study and can therefore be recommended for similar cardiovascular studies. 

QUESTIONS:

1. T/F. Nest boxes may be more important to provide for rats than mice. 

2. T/F. Enrichment is not generally recommended for cardiovascular studies under international guidelines. 

3. T/F. ANP and BNP gene expression was measured by collecting RNA from the heart and brain. 

4. T/F. The authors found a significant difference between the measured parameters from non enriched and enriched cages. 

5. T/F. The authors concluded that enrichment does not affect the results of cardiovascular research studies. 

ANSWERS:

1. T. Rats tend not to create their own nests so well by nest building. 

2. F. Enrichment use is encouraged in most jurisdictions. 

3. F. Both were measured by collection of RNA from the heart. 

4. F. There were no significant differences. 

5. T. 

Lepschy et al.  Feacal glucocorticoid metabolites: how to express yourself – comparison of absolute amounts versus concentrations in samples from a study in laboratory rats, pp. 192-198

SUMMARY: Faecal glucocorticoid metabolites: how to express yourself- comparison of absolute amounts versus concentrations in samples from a study in laboratory rats.

QUESTIONS:
1. GCM means:

a) Glucocoticoid concentration media

b) Glucocoticoid concentration  metabolites

c) Glucocoticoid metabolites

d) Glucocoticoid capability media

2. FCM means:

a) Faecal concentration measurement

b) Faecal corticosterone metabolites

c) Faecal concentration metabolites

d) Faecal corticosteroid media

3. T/F The most important non invasive method to monitor adrenocortical activity in stressful situations is fecal GCM.

4. Faecal GCM is according to 3R’s because:

a) Improve the experimental use of animals

b) Reduce the number of animals needed

c) Eliminates unavoidable effects of blood sampling

d) All of above

5. T/F The proper measurement of  faecal GCM is straightforward and do not need any requirement

6. T/F. Although natural glucocorticoids are extensively present in faecal samples, measurement of faecal gluocorticoid metabolites is preferred.
7. The main organ were glucocorticoids are metabolized is:

a) Spleen

b) Small intestine 

c) Kidney

d) Liver

8. T/F It is mandatory for methods of GCM measurement a sound validation achieved by pharmacological stimulation and suppression of adrenocortical activity

9. Which products are used for pharmacological stimulation and suppression of adrenocortical activity to validate GCM methods?

10. GCM in faecal samples can be measured using

a) RIA

b) EIA

c) Specific antibodies

d) All of above

11. To display faecal GCM results,  ____________ or ____________     __________ can be used, but it is suggested that ____________ is more reliable.

12. Total amounts of excreted GCM can be easily performed in:

a) Domestic animals

b) Laboratory animals

c) Wild animals

d) All of above

13. GCM in faecal samples can be influenced by:

-

-

-

-

14. T/F Under normal conditions, values obtained in FCM concentration and FCM total amount were highly correlated, but when variations in defecation frequency are observed, values of FCM total amount correlated better with changes in blood corticosterone concentration.

15. T/F GCM arrives to small intestine through bile duct related to food intake and amount of faecal mass produced

16. T/F Male and female rats produce equal daily amount of faeces

17. To obtain a high resolution when performing FCM determinations, two points are important

-

-

ANSWERS:

1. c

2. b

3. T

4. d

5. F

6. F

7. d

8. T

9. ACTH for stimulation and dexamethasone for suppression
10. c

11. concentration, total amount, concentration

12. b

13. frequency of sampling, diurnal variation of corticosteroids, amount of faeces and frequency of defecation, amount of food intake

14. T

15. F

16. F

17. Frequency of sampling and homogenization of all collected faecal samples of each interval.

O’Regan et al.  Environmental disturbance confounds prenatal glucocorticoid programming experiments in Wistar rats, pp. 199-205

Primary species: rat

SUMMARY: While in humans the link mechanism between low birth weight and adult hypertension remains unknown, it has been shown in rats that prenatal dexamethasone exposure lowers birth weight and programs adult hypertension.

When the authors performed prenatal dexamethasone experiments, they found amelioration in differences between treated and control offspring groups. Both show low birth weight, hypercorticosteronemia, insulin resistance, hypertension and HPA axis dysfunction. They found that all animals have been subjected to environmental noise stress related to construction site adjacent to animal facility and also that natural gluocorticoid secreted for stressed animals prevent from glucocorticoid hyperexposure effects. The author remarks the influence of environmental characteristics, especially noise, in animal experimental results.

QUESTIONS:

1. T/F The HPA axis can be  greatly stimulated by nuisances like vibration and noise 

2. T/F auditory system is open when awake and close while sleeping 

3. Rapid and overshooting excitations due to noise signals

a. Are subcortically connected to HPA axis

b. Produce corticotropin release

c. Produce adrenocorticotropin  release

d. All of above

4. Noise induce changes in glucocorticoid receptor sensitivity by increase of ____________  ___________ and ultrastructural changes of _______    ______

5. T/F Increased cortisol levels when exposed to noise have been found only when awake, implying these effects are mainly under mental control 

6. T/F Increased glucocorticoid  and sympathetic neural secretion is a short-term stress response 

7. T/F In pregnant females exposed to stressful stimuli HPA maternal and fetal are activated 

8. T/F  While anxiety-related behavior due to postnatal stress remains until 8 weeks old, anxiety-related behavior due to dexamethasone exposure remains long life 

9. T/F Physiological profile of prenatal dexamethasone or vehicle treated offspring can be confounded by perinatal stress 

10. T/F Because dexamethasone treated animals no increase their phenotype in front of vehicle treated animals when both are under stressful noise, an “upper limit” is supposed for prenatal glucocorticoids effects 

11. Dexamethasone treatment programs
a. Heat sensitivity

b. Cochlear sensitivity

c. Light sensitivity

d. Cold sensitivity

12. T/F The one which may serve as major contributor to the biological variability can be construction work

ANSWERS:
1. T 

2. F 

3. D 

4. heat-shock proteins, adrenal gland 

5. F 

6. T 

7. T 

8. F 

9. T 

10. T 

11. B 

12. T

Agterberg et al.  A less stressful animal model: a conditioned avoidance behavior task for guineapigs, pp. 206-210

Secondary Species: Guinea Pig 
SUMMARY: In this study the authors develop an alternative in guinea pigs to the conventional shuttle box, where animals are trained to avoid electric foot-shocks. As a consequence of these stress-inducing foot-shocks the animals become anxious and are difficult to train. The aim of their study was to avoid the stress-inducing foot-shocks and to develop a fast and reliable conditioned avoidance behavior task for guinea pigs. They examined whether narrowband noises at four different sound levels above hearing threshold could be used as conditioned stimulus (CS). The unconditioned stimulus (UCS) was a stream of air, which was used instead of the conventionally used electric foot-shocks. The animals were initially trained with a CS of 78 dB sound pressure level (SPL). In this initial training, guinea pigs learned to detect a narrowband noise of 78 dB SPL. Interestingly, during the first additional training session in which three other sound levels were applied, guinea pigs did not immediately generalize the learned response at 78 dB SPL to lower sound levels of 58 and 68 dB SPL. However, in this session a noise level of 88 dB SPL led immediately to a high level of responses. The response latency decreased with increasing sound level, from ~7 s at 58 dB SPL to ~3 s at 88 dB SPL. The escape latency during the UCS was ~0.6 s. The results demonstrate that after reducing the level of stress guinea pigs can acquire a response in only a few sessions and furthermore, although the guinea pigs were less anxious, training at sound levels of 78 and 88 dB SPL was influenced by an aversive reaction by the guinea pig. The results indicate that this aversive reaction of the guinea pig is crucial for the training. 

QUESTIONS: 

1. True or False. Behavioral training in guinea pigs is easier than in other rodents and most of the experimental set-ups developed for rodents like mice and rats are suitable for them. 

2. True or False. The best method to avoid stress in a shuttle box is to use a positive instead of a negative reinforcement. 

3. True or False. Latencies of conditioned avoidance responses (CARs) at 58 dB SPL were greater than the latencies for CARs at 68 dB SPL , latencies of CARs at 68 dB SPL were greater than the latencies for CARs at 78 dB SPL and latencies of CARs at 78 dB SPL were longer compared with latencies for CARs at 88 dB SPL. 

4. True or False. After 5 training sessions (on session 6) they were tested for the first time at sound levels of 58, 68 and 88 dB SPL. Guinea pigs did immediately generalize the acquired CAR at 78 dB SPL to the sound levels of 58 and 68 dB SPL. 

5. True or False. The sound level of 78 dB SPL initially evoked an escape reaction but the presented data indicate that guinea pigs apparently habituated to this sound level during the first five training sessions. 

ANSWERS:

1. False: Training guinea pigs is more complicated than training other rodents because guinea pigs show a different behavioral pattern compared with rats and mice. When they are exposed to a novel environment, their behavior is based more on precautionary rather than on exploratory behavior and a negative reinforcement may lead to stress affecting the behavior. 

2. True 

3. True 

4. False: During session 6, guinea pigs did not immediately generalize the acquired CAR at 78 dB SPL to the sound levels of 58 and 68 dB SPL. They needed several training sessions to score 35% and 49% at 58 and 68 dB SPL, respectively. In contrast, it was found that during session 6 the CAR at 88 dB SPL was close to 100% 

5. True

Baumgartner et al.  Optimization, refinement and reduction of murine in vivo experiments to assess therapeutic approaches for haemophilia A, pp. 211-217

Primary Species: Mice.

SUMMARY: Haemophilia is an inherited disorder caused by a deficiency of plasma factor VIII that affects 1 human out of approximately 5,000-10,000. The disorder is characterized by abnormal bleeding tendency. Several animal models are used to mimic impaired haemostasis in patients, but genetically modified mice are the most frequently used to evaluate safety and efficacy of proposed drugs. The tail cut bleeding model is routinely used to assess pharmacodynamic effects of therapeutic strategies, but results from this model are highly variable and animal’s welfare may be compromised by recording survival as an endpoint. The aim of this study was to investigate whether the ferric chloride carotid occlusion model used for thrombosis can be applied to enhance data quality and animal welfare in haemophilia A research. The findings of this study clearly suggested that the ferric chloride carotid occlusion model is a valid tool for assessing haemophilia A treatment in vivo. The highly reproducible data shown in this paper means that significantly fewer animals are required and a more humane endpoint can be used by directly assessing clot stability instead of survival rate. 

QUESTIONS:

1. True or False? Naturally occurring bleeding disorders in dogs, pharmacologically-induced bleeding disorder in rabbits, rats and mice have all been used as in vivo models to mimic impaired haemostasis in humans.

2. True or False? Large animal models closely resemble haemophilia in humans with dosing of replacement and bypassing therapies more similar than in small animal models to that of humans. .

3. True or False? Genetically modified rats are available and often used to evaluate pharmacology and toxicological investigations of haemophilia. 

4. True or False? The ferric chloride carotid occlusion model offers reliable data, requires fewer animals and allows for a more humane endpoint than the commonly used tail cut model. 

ANSWERS:

1. True. 

2. True. 

3. False. GM mice are. 

4. True.

Stechman et al.  Establishing normal plasma and 24-hour urinary biochemistry ranges in C3H, BALB/c and C57BL/6J mice following acclimatization in metabolic cages, pp. 218-225

SUMMARY: Physiological studies of mice are facilitated by normal plasma and 24-hour urinary reference ranges, but variability of these parameters may increase due to stress that is induced by housing in metabolic cages. We assessed daily weight, food and water intake, urine volume and final day measurements of the following: plasma sodium, potassium, chloride, urea, creatinine, calcium, phosphate, alkaline phosphatase, albumin, cholesterol and glucose; and urinary sodium, potassium, calcium, phosphate, glucose and protein in 24- to 30-week-old C3H/HeH, BALB/cAnNCrl and C57BL/6J mice. Between 15 and 20 mice of each sex from all three strains were individually housed in metabolic cages with ad libitum feeding for up to seven days. Acclimatization was evaluated using general linear modeling for repeated measures and comparison of biochemical data was by unpaired t-test and analysis of variance (SPSS version 12.0.1). Following an initial 5–10% fall in body weight, daily dietary intake, urinary output and weight in all three strains reached stable values after 3–4 days of confinement. Significant differences in plasma glucose, cholesterol, urea, chloride, calcium and albumin, and urinary glucose, sodium, phosphate, calcium and protein were observed between strains and genders. Thus, these results provide normal reference values for plasma and urinary biochemistry in three strains housed in metabolic cages and demonstrates that 3–4 days are required to reach equilibrium in metabolic cage studies. These variations due to strain and gender have significant implications for selecting the appropriate strain upon which to breed genetically-altered models of metabolic and renal disease.

QUESTIONS: 

1. Did mice lose weight following their placement in metabolic cages? 

2. Did mice regain their weight of prestudy values?

3. True or false:  results of this study provide normal reference values for plasma and urinary biochemistry in three strains housed in metabolic cages and demonstrate that 3–4 days are required to reach equilibrium in metabolic cage studies.

True or false: The stress of confinement in metabolic cages evokes an increase in the activity of adrenal glucocorticoids; for example, solitary housing of mice is associated with elevations in faecal corticosterone concentrations for up to two weeks.

ANSWERS:

1. Yes, following placement in metabolic cages mice of both sexes from the three strains had a 5–10% decrease in body weight over the first two days, after which weight stabilized.

2. No, the mice did not regain weight to their prestudy values.

3. True.

4. True.

Singh et al.  Zinc disc implantation model of urinary bladder calculi and humane endpoints, pp. 226-230

SUMMARY: The zinc disc surgical implantation in urinary bladder of rats is one of the experimental models of urinary bladder calculi used for testing drugs with potential urolithiatic activity. However, different studies keep the implants for variable periods of time. In this study 3 different time periods were compared while rats were treated with cystone (with known antiurolithiatic activity). X-ray imaging was used to visualize urinary calculi. Ten days was concluded to be enough to find significant differences between treated and non-treated rats. This achievement represents a refinement of the model as it reduces the time the rats are exposed to the implant.

QUESTIONS: 

1. Which of the following are models of urinary bladder stones?

a. Chemical induced by oral administration of ethylene glycol

b. Zinc disc surgical implantation

c. Intravenous administration of vitamin D3

d. a and b

e. b and c

2. What of the following materials can be implanted in the urinary bladder to induce calculi formation?

a. Calcium oxalate crystals

b. Pieces of absorbable surgical threads

c. Plastic discs

d. Zinc discs

e. a, c and d

f. a, b and d

3. Which of the following is true?

a. Oral ethylene glycol induces calcium oxalate calculi

b. Zinc disc implantation induces magnesium ammonium phosphate calculi

c. None

d. Both are true

4. Increased levels of creatinine and albumin in urine can be indicative of:

a. Kidney insufficiency

b. A decrease in glomerular filtration rate

c. Urinary bladder calculi

d. a and b

e. a, b and c

ANSWERS:

1. d

2. e

3. d 

4. d

Breslin et al.  Weight gain in response to high-fat feeding in CD-1 male mice, pp. 231-238

Primary Species: Mice

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

SUMMARY: The purpose of this study was to examine experimental design factors that may affect body weight gain during high-fat feeding in CD-1 mice. They compared (for 12 weeks) mice housed in groups or singly (experiment 1), young adulthood versus adulthood mice (experiment 2) and mice which had been previously exercise-trained or not.

The finding was that previous exercise training significantly and negatively influenced food utilization efficiency in response to high-fat feeding in CD-1 mice. Conversely, housing type and biological factors had no effect on weight gain. 

QUESTIONS: 

1. Y/N. Do you think these results can be extrapolated to other strains of mice?

2. The absolute body weight was greater in the young adult group at all time points. What could be the attributed reason?

a. Stress

b. Age-related growth

c. Hanger

ANSWERS:

1. No. C57BL/6J and BALB/cA are inbred strains that have been shown to be more susceptible to diet-induced weight gain than others. Other studies should endeavor to compare and contrast weight gain patterns among different mouse strains.

2. B.

Prongay et al. Dietary soy may not confound acute experimental stroke infarct volume outcomes in ovariectomized female rats, pp. 238-246

Secondary Species: Rat

SUMMARY: In this paper the authors evaluate the potential confounding effects of dietary soy in an established model of acute transient focal cerebral ischaemia in the ovariectomized (OVX) female rat. Infarct volume, a commonly used outcome in this acute model, has previously been shown to be reduced by exogenous oestrogen administration in male and OVX female rodents. The authors hypothesized that dietary soy would alter infarct volume acutely in OVX rats and thus could be a potential confounder when evaluating acute infarct volumes in their experimental stroke model. They therefore determined whether dietary soy reduces acute infarct volumes by evaluating the effects of soy-free versus soy-rich rodent diets in OVX rats. Body weight, uterine weight and histology are also influenced by oestrogen in female rodents and served as additional oestrogen-sensitive controls independent of acute infarct volume outcomes in the brain.

Diets used in this study were the soy-rich diet which included 25.8% soybean meal, for a final total daidzein and genistein level of 500 ppm, and the soy-free diet which was a minimal phytoestrogen diet (no soybean meal) with less than 20 ppm for daidzein and genistein.

Rats were ovariectomized 17±1 days before experimental stroke to ensure relative uniformity of the animals’ endogenous hormonal background and to minimize interference from endogenous oestrogen during most of the dietary trial and experimental stroke studies.

Following the dietary trial, rats underwent 2 h of middle cerebral artery occlusion (MCAO). Mean arterial blood pressure, rectal and temporalis muscle temperatures, arterial blood gases and blood glucose were recorded peri-ischaemia. After 22 h of recovery from MCAO, animals were euthanized. Following euthanasia, brains and uteri were harvested for acute infarct volume and weight determinations subsequent to fixation, respectively.

As a result, the authors demonstrated that the presence of dietary soy at the level tested may have contributed to the attenuated weight gain seen in the OVX rats; that there were no differences in uterine weights and histology in OVX rats between the soy-free and soy-rich diet groups, and that acute infarct volumes 22 h following MCAO were similar regardless of the presence or absence of dietary soy.

QUESTIONS: 

1. True or False. Studies on cerebral vessels and cerebral blood flow would suggest that phytoestrogens may act as relaxants and vasodilators.
2. True or False. Previous studies suggest that modest to low levels of dietary phytoestrogens (350 mg total genistein equivalents/ g diet or less) do not significantly increase baseline uterine weights or reduce uterine responsiveness
3. True or False. Modest to high levels of dietary phytoestrogens increase body weight gains in rats
4. True or False. In this pilot study, serum 17b-oestradiol levels were generally lower in the soy-free diet group than in the soy-rich diet group while serum progesterone levels were similar.

ANSWERS:
1. True

2. True. 

3. False. Oestrogen is known to attenuate body weight gains in rats. Also, modest to high levels of dietary phytoestrogens can decrease body weight gains in rats

4. True. These results suggest that ovariectomy reduced progesterone levels comparably but that the presence of dietary soy at the level tested may have increased oestradiol levels. In humans, dietary phytoestrogens have variable effects on oestradiol levels, with lower doses increasing and higher doses reducing oestradiol levels.

Dixon et al.  A small, silent, low friction, linear actuator for mechanical nociceptive testing in veterinary research, pp. 247-253
Domain 2: Management of Pain and Distress; Task 2: Minimize or eliminate pain and/or distress. T2. Diagnose disease or condition as appropriate; Knowledge K5.

Primary Species: Dogs
Secondary Species: Cats
SUMMARY: 
Objectives:  This study describes the development of a novel, small, light (14 g) rolling diaphragm actuator, suitable for a range of species. This device supplies 20 N force via a constant actuation area irrespective of the pressure and position in the stroke. The aim of this investigation was not to evaluate the pharmacology of the opioids administered however the effect of recognized opioid analgesia was examined to demonstrate the potential benefit of the new system.

Material and Methods:  A novel actuator with three round-ended pins (2.5 mm diameter x 7mm diameter longer), mounted in a compact triangle on the piston previously reported for cats, provided the mechanical stimulus up to 20N. Pressure was increased manually using a syringe with the rate of rise of force controlled at 0.8 N/s by warning lights. The pressure/force relationship was calibrated using a static force transducer and mercury column. Data from 12 cats were collected with the actuator attached to the antero-medial radius and data from 4 dogs were collected with the actuator attached to the antero-medial radius. Mechanical Threshold (MT) testing was recorded when the animal withdrew the limb and/or turned towards the actuator. Safety cut-off was 20 N. 

Results: The pressure/force relationship of the actuator was linear and independent of the start point in the actuator stroke. The use of equipment was greatly facilitated by the use of the boot and cylindrical guard which allowed a consistent positioning on the limb. Baseline feline thresholds were 10.0 +/- 2.5 N (mean +/- SD), which increased significantly 30 min after butorphanol administration. For the dogs, baseline thresholds were 5.5 +/- 1.4 N and increased significantly between 15 and 45 min after administration of fentanyl or butorphanol. 

Discussion: Air pressure is commonly used to drive a mechanical stimulus for nociceptive threshold testing. This may be bulky, noisy, non-linear and suffer from friction; hence development of a better system is described. The system has considerable advantages (light, easy to apply, well tolerated and silent) over previous systems for research in analgesia and detected an opioid-induced increase in threshold. 

QUESTIONS: 

1. Research in pain and analgesia requires laboratory investigation as well as clinical studies to establish appropriate analgesic dosing protocols suited to the individual species. True or False?
2. A variety of noxious stimulus, without injury to the subject, has been used to measure nociception and drug-induced antinociceptive effects. These stimuli include:

a. Mechanical.

b. Thermal.

c. Electrical.

d. Chemical.

e. All of them are correct.
3. A rolling diaphragm actuator has two inherent advantages over a sliding seal actuator:

a. Low internal resistance and piston area does not change with the position.

b. High internal resistance and piston area does not change with the position.

c. Low internal resistance and piston area changes with the position.

d. High internal resistance and piston area changes with the position.
4. Mechanical Threshold testing is not notoriously susceptible to difficulties in comparison of data between investigations conducted by different groups. True or False?
5. Research in pain and analgesia need:

a. Objective analgesiometry.

b. Repeatable noxious stimulus

c. Stimulus to measure nociception and drug-induced antinociception effects.

d. All of them are correct.
6. A mechanical stimulus, particularly for larger animals, is commonly generated using a pneumatic actuator to drive a pin into tissue. True or False?

ANSWERS:
1. True. 

2. e. 

3. a.

4. False. 

5. d.

6. True.

Huang et al.  Intraoperative vital and haemodynamic monitoring using an integrated multiple-channel monitor in rats, pp. 254-263

SUMMARY: This study describes a monitoring procedure used successfully for extended liver resections and liver transplantations in rats. The study used male inbred Lewis rats housed as per standard husbandry practice. Animals were anaesthetised for surgery using isoflurane induction and maintenance.
Monitoring was via a powerlab system used as an integrated multiple-channel intra-operative monitor device for data acquisition. Data were transferred to a standard PC. Vital parameters (body temperature, electrocardiogram, respiratory rate and heart rate), haemodynamic parameters (mean arterial blood pressure [MAP] and central venous pressure) and liver perfusion parameters (inferior hepatic venous pressure, portal vein pressure [PVP], blood flow of portal vein and inferior hepatic cava) were monitored. For the initial part of the experiment a 70 % partial hepatectomy was performed. In the latter part of the experiment right median hepatic vein ligation was performed. Post operative analgesia was provided with buprenorphine administered subcutaneously and condition score and semi-quantitative scoring system was used to judge animal health status. Data were collected throughout the whole length of the intra- operative period. The authors outlined a number of technical errors that arose with the various monitoring procedures. They therefore, advise practicing the monitoring procedure and comparing the results to the reported normal range.
The procedure can then be used for surgical quality control once the expected normal range is observed in normal animals. They did however observe a decrease in respiratory rate and MAP after laparotomy. This concurred with previous partial hepatectomy experiments that they had performed.
Portal Vein Pressure increased slightly, postulated to be due to the inflow resistance in the area of focal hepatic outflow obstruction after ligation of RMHV. Outcomes of this work provided some reference values to use in future hepatobiliary research surgery but showed the importance of familiarity with the monitoring system used to reduce the incidence of technical errors.

QUESTIONS: 
1. T/F. Real time data capture from multiple sources can be achieved by use of a Powerlab system.

2. T/F. Laparotomy caused an increase in respiratory rate to be recorded.

3. T/F. Use of this invasive monitoring system is simple and provides error free results.

ANSWERS:
1. T

2. F

3. F. Some practice is needed at placement of probes to reduce possibility of technical errors.

Agterberg et al. Evaluation of temperature rise and bonding strength in cements used for permanent head attachments in rats and mice, pp. 264-270

Primary Species: Rats / Mice 
SUMMARY: Indwelling catheters and intracranial cannulae are often fixed on the skull of different animal models to allow sampling or injection in the freely moving animal. The most commonly used method to fixate these devices is by embedding them in a ‘helmet’ of cement which is fixed to the skull with screws. Methylmethacrylate cement is commonly used for this purpose. The disadvantages of this cement are the high polymerization temperature, poor bonding to the bone and long hardening time. The authors of this study have evaluated the use of glass ionomer cement, carboxylate cement and cyanoacrylic glue as alternative for methylmethacrylate cement. They measured the temperature increase during polymerization of methylmethacrylate cement and glass ionomer cement in the cement on the skull and in the brain of 14 rats in an acute model. In a chronic model, 52 rats and 91 mice were equipped with a ‘helmet’ of one of the cements. The glass ionomer ‘helmets’ were applied without or with pretreatment of the skull. The attachment of the cement to the skull was checked every day. After four weeks the bonding strengths of the cements were measured. The glass ionomer cement had less temperature increase during polymerization and good bonding capabilities when compared with methylmethacrylate cement. Mechanical pretreatment of the skull resulted in a significant increase in bonding strength of glass ionomer cement in mice and rats as compared with chemical pretreatment. Furthermore, glass ionomer cement had a shorter hardening time than methylmethacrylate cement, and when the glass ionomer cement was used in prepacked capsules, it was possible to apply the cement sterilely and easily. Cyanoacrylic glue had good bonding capabilities to the skull of mice and is also a good substitute for methylmethacrylate cement. 

QUESTIONS: 

1. True or False. Methylmethacrylate cement has poor bonding capacities to bioactive surfaces such as the skull. 
2. True or False. In mice methylmethacrylate cement is generally used for the permanent head attachment with the addition of screws for the bonding strength as performed in rats. 
3. True or False. The present study showed that the temperature during polymerization of cement on the skull of rats remains significantly lower when glass ionomer cement was used instead of methylmethacrylate cement. 
4. True or False. In mice the best fixation of a ‘helmet’ onto the skull without use of anchoring screws was achieved using methylmethacrylate cement. 
5. True or False. When methylmethacrylate cement is used it is important to apply the cement in layers. Although time consuming, this limits the temperature increase during the polymerization of the cement. 
ANSWERS:
1. True: Where methylmethacrylate cement is used for the permanent head attachment in rats, screws are needed for the bonding strength. 
2. False: Because of the less calcified and thinner skull of mice, screws are not commonly used in this specie. The bonding strength of the head attachment in mice thus solely depends on the bonding strength of the cement to the skull. 
3. True 
4. False: In mice the best fixation without use of anchoring screws was achieved with cyanoacrylic glue and glass ionomer cement 
5. True

SHORT REPORTS

Ramp et al.  Strain-related effects of fenbendazole treatment on murine experimental autoimmune encephalomyelitis, pp. 271-273

Domain 1: T3: Diagnose disease or condition as appropriate; T4: Treat disease or condition as appropriate

Primary Species: Mouse
SUMMARY: Parasitic infections are a concern in animal facilities, in view of their influence and physiological processes and the immune status of animals.  Pinworms are effectively controlled with the anti-helminitic Fenbendazole.  In this article, the author reported that three-month regimen of anti-helmintic fenbendazole (FBZ, [5-(phenylthio)-1H- benzamidazol-2-yl]carbamic acid methyl ester; C15H13N3O2S) medicated feed severely affected the onset and disease severity of murine experimental autoimmune encephalomyelitis (EAE), a disease that mimic multiple sclerosis.  Differences were recorded between mouse strains used.  A review of findings from toxicological, carcinogenic, immunological and metabolic investigations on FBZ suggests that the ability of B and T lymphocytes to proliferate in the secondary immune response may be suppressed with ongoing FBZ treatment, based on studies on sheep and human lymphocytes.  Variants of EAE clinical profiles result from specific antigen/mouse strain combinations.  The data show that NOD/ShiLtJ mice were more severely affected in terms of disease severity and lag time before the first appearance of clinical disease, relative to C57BL/6J mice.  The sum of the author’s observations, therefore suggests that FBZ treatment causes or contributes to an altered EAE profile, with different severity in different mouse strains.  This may explain the inconsistent reports on the effect if this drug on the murine immune system and argues in favor of full evaluation of the effect of the drug on the disease course in specific experimental models prior to data collection.   The data suggest where the use of FBZ us mandatory, its full effect should be verified on the particular EAE variant adopted by the laboratory.

QUESTIONS: 

True or False:

1. The author reported that three-month regimen of anti-helmintic Fenbendazole- medicated feed severely affected the onset and disease severity of murine experimental autoimmune encephalomyelitis (EAE).  True or False.
2. The data show that NOD/ShiLtJ mice were more severely affected in terms of disease severity and lag time before the first appearance of clinical disease, relative to C57BL/6J mice.  True of False.
3. Murine experimental autoimmune encephalomyelitis (EAE), a disease that mimic:

a. Multiple sclerosis

b. Parkinson’s disease

c. Alzheimer’s disease

d. None of the above

e. All of the above

ANSWERS:

1. True

2. True

3. A, Multiple sclerosis.

Sorensen et al.  Preference for limited versus no contact in SD rats, pp. 274-277
SUMMARY: In biomedical research, single housing of rats is used in different test paradigms and the rats are traditionally group-housed prior to testing. Intuitively this separation may have a negative impact on animal welfare. The objective of this study was to assess the importance of non-tactile contact with a social partner. The hypothesis was that rats, previously housed in pairs, prefer non-tactile contact with a partner to single housing. Moreover, it was hypothesized that females show a higher preference for non-tactile contact than males. Animals were housed for 48 h in two-compartment cages, where the animal could choose either to spend time in the compartment, where only a perforated plexiglas wall separated it from its social partner, or to spend time in the compartment with no rat behind the plexiglas barrier. The proportion of time spent in the two compartments was evaluated. We found a significant effect on gender (P ¼ 0.0368) with females spending significantly more time close to the companion animal. During their inactive period, females spent approximately half their time close to their partner, whereas males preferred to stay in the cage next to the empty compartment. Female rats also demonstrated more activity compared with males.

QUESTIONS: 

1. True or false:  Rats, previously housed in pairs, prefer single housing to non-tactile contact with a partner.

2. True or false:  Females show a lower preference for non-tactile (versus single housing) contact than males.

3. True or false: Female rats also demonstrated more activity compared with males.

ANSWERS:

1. False:  Rats, previously housed in pairs, prefer non-tactile contact with a partner to single housing.

2. False: Females show a higher preference for non-tactile contact (versus single housing) than males.

3. True.

Cheong et al.  Blind oral endotracheal intubation of rats using a ventilator to verify correct placement, pp. 278-280

SUMMARY: This is a report on a technical modification to a previously published blind oral endotracheal intubation of rats. The authors describe the use of an 18G epidural needle as a stylette, the shape of which was curved in conformity with the rat's oral airway and its tip has been blunted and made smooth. The second modification to the original method consists in connecting the intubation device (stylette plus a 45mm long, 16G intravenous catheter used as ET tube) to a rodent ventilator. The authors compared the new method to a method where the same stylette and ET tube (intubation device) was used but where it was not connected to a ventilator. They found that having the ventilator connected at the time of intubation allowed them to judge whether or not the tip of the stylette was correctly positioned beyond the vocal cords. The number of successful endotracheal intubations at the first attempt in this group (intubation device plus ventilator) was more than double the number in the other group (intubation device, no ventilator). Of a total of 60 rats, they were able to successfully intubate 49 at the first attempt, 8 at the second attempt, 2 required three attempts and one rat required four attempts. They conclude that their modifications to the original blind oral endotracheal intubation method increase the success rate, are easy to learn, inexpensive and do not require specialized equipment.

QUESTIONS: 
1. For the technique described by these authors to work, the animals' spontaneous breathing movements need to be abolished by a sufficient depth of anaesthesia: True or False?
2. Which of the following complications can result from repeated attempts at oral endotracheal intubation of rodents:

a. Laryngospasm

b. Mucus plugging

c. Laryngo-epiglottic oedema

d. Glottic and local tissue trauma

e. All of the above
3. What were the ventilator settings used for rats (150-350g) in this study:

a. Tidal Volume of 10ml/kg; Rate of 80 cycles/min

b. Tidal Volume of 15ml/kg; Rate of 80 cycles/min

c. Tidal Volume of 10ml/kg; Rate of 60 cycles/min

d. Tidal Volume of 15ml/kg; Rate of 40 cycles/min
4. What were the characteristics of the catheter used in this study as ET tube:

a. 18G, 45mm long

b. 16G, 45mm long

c. 19G, 45mm long

d. 16G, 35mm long
ANSWERS:
1. True. The method requires a compliant chest so that the pre-set cycle of the ventilator helps the operator see whether the tip of the intubation device is correctly positioned.  

2. All of the above

3. Tidal Volume of 10ml/kg; Rate of 60 cycles/min

4. b. 16G, 45mm long
