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Graham et al. Management of adverse side-effects after chemotherapy in macaques as exemplified by streptozotocin: case studies and recommendations, pp. 178-192

Domain 2: Management of Pain and Distress

Primary Species: Macaques (Macaca spp.)
SUMMARY: Streptozotocin (STZ) is used to induce diabetes in animal models. However, being a nitrosourea chemotherapeutic agent, it has disadvantages common to these compounds. STZ is nephrotoxic, hepatotoxic and, in rare cases, provokes mortality. Macaques are used in transplantation translation research because of the close phylogenetic relationship to humans and their similarity to the clinical situation. 

The authors made a retrospective evaluation in a large cohort of 78 cynomolgus and rhesus macaques with induced diabetes using STZ in which six animals were identified with adverse events (AEs) like renal failure, pulmonary oedema and metabolic acidosis. Treatments consisted mainly in renal protective fluid therapy, insulin therapy, correction of electrolyte abnormalities and treatment of specific adverse events.

Since there was no data regarding management and treatment of unavoidable AEs derived from STZ, the authors reported their own experience in order to improve animal wellbeing using refinement techniques and to reduce the number of animals used. 

Prior to animal treatment, it is essential to identify animals with risk factors so they might be excluded or appropriate adjustments made. It is important to calculate the dose for each animal to compensate for the animal's attributes and to reduce the dosage 20% for obese animals since statistically there is an association between obesity and AEs. They established a program that included training the animals for cooperation in handling so it minimized animal stress and allowed proper animal follow-up. They performed intensive care protocols to detect, score and treat early AEs, taken with flexibility because incidence and gravity are related to individual's characteristics. 

QUESTIONS

1.  The incidence and gravity of chemotherapeutic agent's AEs are related to the characteristics of the individual animal.

2. When using STZ to induce diabetes in animal models it is recommended to exclude all animals presenting AEs.

3. A dose increase by 20% has to be implemented in obese animals since their fat interferes with STZ effects.

4. A proper animal follow-up avoids AEs caused by STZ.

5. Being that STZ is a nitrosourea compound, it can be associated with adverse effects such as nephrotoxicity, hepatotoxicity, pulmonary oedema and metabolic acidosis.

ANSWERS
1. 
T

2. 
F

3. 
F

4. 
F

5. 
T

Bauer et al. Causes of obesity in captive cynomolgus macaques: influence of body condition, social and management factors on behavior around feeding, pp. 193-199

SUMMARY: Cynomolgus macaques are one among many species that have been observed to gain weight in captivity. Other possible deleterious effects associated with feeding in captivity can be a disruption in social hierarchy, stress, agonistic and other abnormal behaviours, especially when animals learn to anticipate times of feeding. There is a paucity of information on the effects of various events surrounding the feeding of cynomolgus macaques in captivity that may impact on their welfare and which could be used to guide colony management practices for this species.

Hence, the authors set out to study: 1) whether overweight body condition was associated with significant differences in behaviour categories and 2) whether factors such as time of day, individual humans and dominance status can influence behaviour patterns relating to daily feeding routines in cynomolgus macaques.

Sixteen mature macaques (4 males, 12 females) from 4 separate troops (n=4 per troop) were selected from a colony of 165 animals. Troops consisted of one vasectomised adult male and 4-12 adult females. The standard feeding routine was kept unaltered and consisted of a morning feed (between 07:30 and 09:00h) made up of monkey biscuits and a foraging mix tossed into the enclosure, and an afternoon feed (between 12:00 and 14:15h) made up of fresh fruit or vegetables. Feeding was conducted by one animal caregiver per session and throughout the study three caregivers (2 female, 1 male) rotated this task as per standard operating procedures.

The animals selected for study were included because of their sex (the male in each troop so as to compare sexes), their Body Mass Index (9 classified as overweight and 7 as normal), and their dominance status (all 4 males and 8 females classed as dominant). Direct behavioural observations were carried out at the two feeding times by one observer trained in ethology according to a previously established ethogram. Behaviours were recorded as scan sampling (is behaviour present or not present?) and time sampling (presence of behaviour at 15s/min intervals for up to 60min/session). A complex statistical analysis was used in order to understand the different data sets and compare the various behavioural categories.

Overweight body condition was not associated with significant differences in any of the behaviour categories modeled except for inactive behaviours: overweight macaques were more likely to be inactive compared to normal-weight animals. Dominance behaviour was significantly associated with frequency of feeding and aggressive behaviours were more likely to occur in the morning and before feeding, suggesting feeding anticipation. A further finding was that individual caregivers had an unintentional effect on behaviour because decreased eating and increase inactivity were noted when certain individuals fed animals. The authors conclude that feeding group-housed cynomolgus macaques is a complex issue that requires careful attention to feeding routines; these should be tailored so as to distribute food in a way that ensures equitable intake among troop animals while not disturbing group cohesion.

QUESTIONS
1. 
Which organization offers guidelines on the amount and composition of diets suitable for NHPs?

a.
NIH

b.
AIN

c.
NRC

d.
AALAS
2. 
On a dry-matter basis, what percentage of their body weight is consumed by primates daily?

a.
10-15%
b.
2-4%

c.
5-10%

d.
1-2%
3. 
What is the most likely cause of the observed increase in aggressive events, inactive behaviour and decreased positive social interactions prior to the main feeding event of the day in captive primates?

a.
Boredom

b.
Stereotypic behaviour

c.
Satiation

d.
Anticipation of feeding          

ANSWERS
1. 
c. NRC

2. 
b. 2-4%

3. 
d. Anticipation of feeding

Abreu et al. Reduction of the sevoflurane minimum alveolar concentration induced by methadone, tramadol, butorphanol and morphine in rats, pp. 200-206

Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: It is known that opioids diminish the minimum alveolar concentration (MAC) of inhalational anesthetics, with also a reduction of their side-effects.  In this study, the authors determine if the opioids methadone (5 and 10 mg/kg), tramadol (25 and 50 mg/kg), buthorphanol (5 and 10 mg/kg) and morphine (5 and 10 mg/kg) are able to decrease the MAC of the inhalational anesthetic sevoflurane. For this purpose, 63 Sprague-Dawley rats were anesthetized (induction: 8% sevoflurane with 3L/min O2; maintenance: endotracheal intubation with 14-g polyethylene catheter and 3-5% sevoflurane with 0.75-1 L/min O2). Arterial blood pressure (left carotid artery), heart and respiratory rates, oxygen hemoglobin saturation and end-tidal CO2 were monitored. MAC was assessed with an intratracheal catheter (0.9 mm of diameter) at the carina level for gas sampling. Opioid were administered after determine the baseline MAC. Mean baseline MAC was 2.3 ± 0.3 vol% in all rats. All drugs tested significantly reduced the MAC, and in a dose-dependent manner except for butorphanol. The decrease in MAC values and duration by the low doses of the 4 drugs, and also the high dose of buthorphanol were similar (mean of 33 ± 3%). High doses higher decreased the CAM (methadone 100 ± 0%; tramadol 83 ± 17% and morphine 77 ± 25%).High dose of tramadol was the only treatment that produced a longer-lasting MAC reduction. From all cardiorespiratory effects, only a lower heart rate was seen in methadone and tramadol treated rats. Overall, from these results it can be said that anesthetic sparing effects of opioids should provide an improved safety margin derived from the lower inhalational anesthetic doses they require. Perioperative opioid use should be considered in surgeries. 

 

QUESTIONS
1.
Which are the common induction and maintenance sevoflurane doses in rats? 

a.  
Induction 5%, Maintenance 2%

b.
 Induction 5-4%, Maintenance 3-2%

c.
 Induction 8%, Maintenance 3-5%

d.
 Induction 8%, Maintenance 0.5%

2.
Always the use of perioperative opioids (like morphine, tramadol, methadone and buthorphanol) diminishes the CAM (minimum alveolar concentration)?

a.
 Yes and in a dose-dependent manner

b.
 Yes but only for pure opioid agonists

c.
 Yes but independent of the dose used

d.
 Yes and in a dose dependent manner except for buthorphanol

 

ANSWERS
1. 
c

2. 
d

Svendsen et al. The impact of commercial rodent diets on the induction of tumours and flat aberrant crypt foci in the intestine of multiple intestinal neoplasia mice, pp. 207-214

Primary Species: Mouse (Mus musculus)
 
SUMMARY: It has been reported that there is a large variation in spontaneous tumour development in the multiple intestinal neoplasia (Min) mouse model between laboratories. The composition of the diet might be an important factor. The authors examined the impact of 5 commercial rodent diets on the spontaneous intestinal tumorigenesis in the Min mouse model. The diets were 1) the natural ingredient breeding diet Harlan Teklad 2018 (HT), 2) the purified breeding diet AIN93G, 3) the natural ingredient maintenance diet RM1, 4) the purified maintenance diet AIN93M and 5) the purified maintenance diets AIN76A. Results from this study showed that Min mice bred on the breeding diet HT had significantly higher numbers and incidences of tumours in the colon, but fewer tumours in the small intestine than the breeding diet AIN93G. The maintenance diet RM1 gave a significantly higher number of small intestinal and colonic tumours and precancerous lesions called flat aberrant crypt foci compared with the maintenance diets AIN93M and AIN76A. The study concludes that defining the type of diet used in experimental intestinal carcinogenesis studies is very important, and that the diet should be taken into account when comparing results from different studies with Min mice.

QUESTIONS

1. 
True or False? Widely used commercial rodent diets have a strong impact on the spontaneous intestinal tumorigenesis in Min mice.

2. 
True or False? It is estimated that as much as 80% of colon cancer in humans is diet-related.

3. 
True or False? The multiple intestinal neoplasia (Min) mouse also develops flat aberrant crypt foci in the colon, which is believed to be precancerous lesions. 

4. 
True or False? Rodent diets are classified after the degree of refinement of the ingredients, and the three terms commonly used are natural, soya-free and soya-enriched diets.
5. 
True or False? Natural ingredient diets are the most widely used, highly palatable and cheaper than the purified diets, and are often referred to as lab chow, chow, stock, cereal-based or grain-based diets.

6. 
True or False? In natural ingredient diets, contaminants, such as heavy metals, pesticides and mycotoxins, as well as nutrient levels may vary from batch to batch due to seasonal changes and the source of ingredients.

ANSWERS

1. 
True
2. 
True
3. 
True
4. 
False. The three terms commonly used are natural ingredient, purified and chemically-defined diets.
5. 
True
6. 
True
Santos et al. Isoflurane but not halothane minimum alveolar concentration-sparing response of dexmedetomidine is enhanced in rats chronically treated with selective α2-adrenoceptor agonist, pp. 215-219

Domain 3:  Research

Primary Species: Mouse (Mus musculus)
SUMMARY: The objective of the authors is evaluate is response to halothane and isoflurane is preserved or not in rats treated chronically with dexmedetomidine and rendered tolerant to its action, an α2 – adrenoceptor agonist used as premedication to relieve to relieve patient anxiety and decrease intraoperative requirements for inhalant anaesthetics. They find that the minimum alveolar concentration- sparing response is preserved for halothane but not for isoflurane.

QUESTIONS

1. T/F: Halothane and isoflurane act at different sites to produce immobility

2. T/F: Neither isoflurane and halothane need response of acutely administered dexmedetomidine in rats rendered tolerant to dexmedetomidine

a. Dexmedetomidine is:

b. Low selective α2 adrenoceptor agonist

c. High selective α2 adrenoceptor agonist

d. Low selective α2 adrenoceptor antagonist

e. High selective α2 adrenoceptor antagonist

3. Pharmacodynamic properties of dexmedetomidine makes it useful for:

a. Intensive care medicine
b. Anesthesia premedication

c. Both are true

d. Neither are true

4. Dexmedetomidine decreases intraoperative requirements for:

a. Inhalant anesthetics
b. Opioid induction agents

c. Hypnotic induction agents

d. All of above

5. T/F. Prolonged administration of dexmedetomidine do not affect the number of available α2 receptors

6. T/F. Chronic treatment of dexmedetomidine do not develop tolerance to analgesic effects of α2 agonists

7. T/F. Chronic treatment with dexmedetomidine do not affect halothane minimum alveolar concentration.

8. T/F. In rats, antinoceptive response to dexmedetomidine administration are mediated by

a. Locus ceruleus

b. Hippocampus
c. Ventral medullar horns

d. Dorsal medullar horns

9. T/F. Inhibition of central α2 adrenoceptors mediated  hypnotic responses to dexmedetomidine

10. T/F. Activation of α2 adrenoceptors in locus ceruleus in rats decreases the activation of neurons

11. T/F. Halothane and isoflurane have same effects on excitatory and inhibitory receptors in the central nervous system

12. T/F. Halothane and isoflurane act at different sites of the spinal cord to produce immobility

13. Defined minimum alveolar concentration for an inhalant anesthetic
14. Chronic administration of dexmedetomidine

a.
Does not alter isoflurane or halothane minimum alveolar concentration

b.
Does alter isoflurane but not halothane minimum alveolar concentration

c.
Does not alter isoflurane but alter halothane minimum alveolar concentration

d.
Alter isoflurane and halothane minimum alveolar concentration

15. In rats dexmedetomidine acts in the locus ceruleus and also in:

a.
Adenohypophysis

b.
Cerebellum
c.
Spinal cord

d.
Olfactory bulbs

16. In spinal cord, dexmedetomidine

a.
Directly actives nociceptive processing
b.
Indirectly actives nociceptive processing
c.
Directly inhibits nociceptive processing
d.
Indirectly inhibits nociceptive processing
17. T/F. Dexmedetomidine spinal cord action is mediated by α2 adrenoceptor subtypes mostly located presynaptically on the primary afferent neuron.

18. Immobility due to inhalant anesthetics are mediated by

a.
Cerebrum

b.
Cerebellum
c.
Brainstem

d.
Spinal cord

19. Halothane reduces noxious evoked movements partially by:

a.
Activation of dorsal horn neurons

b.
Depression of dorsal horn neurons

c.
Activation of ventral horn neurons

d.
Depression of ventral horn neurons

20. T/F. Isoflurane reduces noxious-evoked movements at dorsal horn neurons

21. T/F. After halothane anesthesia, there are significant changes in metabolism and neurotransmitter content at the locus ceruleus

22. T/F. Dexmedetomidine reduces minimum alveolar anesthetic requirements for halothane but nor for isoflurane in a dose-dependent manner.

ANSWERS

1. T

2. F

3. b

4. c

5. d

6. F

7. F

8. T

9. a

10. F

11. T

12. F

13. T

14. The average of the lowest concentration preventing a positive response and the highest concentration allowing a positive response to the supramaximal painful stimuli

15. a

16. c

17. d

18. T

19. d

20. b

21. F

22. T

23. F

Walters et al. The impact of huts on physiological stress: a refinement in post-transport housing of male guinea pigs (Cavia porcellus), pp. 220-224

Domain 4: Animal Care; Task 1: Develop animal husbandry programs; K1: Species-specific husbandry (e.g., nutrition, housing, exercise)
 
Secondary Species: Guinea pig (Cavia porcellus)
SUMMARY
Problem: Following a quarantine and stabilization period provided to animals upon receipt into research facilities, generally  the staff managing animals only employ observational signs of wellbeing such as water and food consumption, faeces and urine output along with physical appearance (i.e. posture, body condition, behaviour), they may be unaware of other subclinical factors that are still present. These unrecognized, and as such uncorrected, variables may result in profound consequences on research objectives leading to repeated studies and increased animal use. 
Hypothesis: The hypothesis was that animals provided with huts would have decreased physiological stress compared with animals not provided with huts. 
Objective: To determine if the presence of a hut was an impact on physiological stress levels, as determined by faecal cortisol concentration, during a routine four-day acclimatization period of newly received male Hartley-Outbred guinea pigs. 
 

Material and Methods: Animals were placed in single or pair housing conditions. Environments were defined as single, single-hut, paired and paired-hut creating two study groups, hut or no-hut, within each housing condition, single and paired. There were 10 cages in each study group providing 10 replicate samples per group. Day 1 was defined as the morning 24 h following receipt and placement into cages. All faeces for each 24 h period, or study day, were collected from each cage between the hours of 08:00 and 10:00 each morning. This time slot coincided with the hour of initial housing and established start time of the four-day study period to correct for circadian influence. Faecal cortisol level was obtained using the homogenization–evaporation technique and ELISA quantification. Study groups were compared for statistically significant differences after elimination of outliers and verification of normal distribution.
 
Results: Results of the study indicated that pair-housed animals with a hut had significantly lower faecal cortisol concentration than pair-housed animals without a hut and the presence and absence of a hut had no significant impact on faecal cortisol concentration in single-housed animals. This study has shown that faecal cortisol, and therefore physiological stress, is still increasing on study day 4 suggesting a longer acclimatization period is necessary.
 
Discussion and Conclusion:  It was not the objective of this study to draw a comparison between pair- and single-housed animals. The absence of an observable effect in the single-housed animal groups may indicate that the presence of the hut does not promote stress in this species, which is considered neophytic or fearful of new things. In conclusion, a simple refinement in housing environment and acclimatization time can both reduce the number of animals used experimentally and improve animal welfare.
QUESTIONS
1. 
True or False. We generally only employ observational signs of wellbeing such as water and food consumption, faeces and urine output along with physical appearance (i.e. posture, body condition, behaviour); we may be unaware of other subclinical factors that are still present.
2. 
Transport recovery time necessary for the guinea pig species has been reported to be in a recent study: 
a. 
5-7 days
b. 
10-14 days
c. 
7-10 days
d. 
1-5 days
e. 
All of them are true
3. 
True or False. A recent review of animal behavior captures well the importance of play and exploring as observable behaviours to indicate positive animal welfare effects.
4. 
The physiological response of this species makes it an ideal animal model for multiple research applications such as
a. 
Anaphylaxis
b. 
Delayed hypersensitivity
c. 
Pharmacology
d. 
All of them are right
5. 
In experimental design we minimize as many of external variables as possible by using, for sample
a. 
Controlled breeding practices
b. 
Health surveillance monitoring programs
c. 
Sentinel monitoring programs
d. 
All of them are right
 
ANSWERS
1. 
True
2. 
10-14 days
3. 
True
4. 
d
5. 
d
 
Nguyen et al. Estimation of mouse fetal weight by ultrasonography: application from clinic to laboratory, pp. 225-230

Primary Species: Mouse (Mus musculus)
SUMMARY: Ultrasonographic assessment of fetal growth to estimate fetal weight has been widely used in clinical obstetrics but not in laboratory mice. Even though it is important to assess fetal growth abnormalities for gene-targeting studies, and for understanding the mechanisms of gestational complications and development, there have been no reports of accurately estimated fetal weight using fetal biometric parameters in mice. Furthermore, real-time imaging using ultrasonography can reduce the number of animals needed for that kind of research. The foremost problem of applying ultrasonography in mice is that it requires a much higher frequency imaging system due to the small size of the organs.  The aim of this study was to establish an accurate mouse formula using fetal biometric parameters under ultrasound imaging. Using a high-frequency ultrasound system with a 40 MHz transducer, 293 fetuses were measured of biparietal diameter (BPD) and mean abdominal diameter (MAD) from day 12.5 postcoitus (p.c.) until day 18.5 p.c every day.  It was difficult to measure some BPD and/or MAD in some fetuses because of the position. Thirteen algorithms for humans based on head and /or abdominal measurements were assessed. As a result only one formula based on abdomen measurements (modified Higginbottom) provided accurate estimation of fetal weight. This can be a useful tool to investigate gestational complications, such as intrauterine growth restriction.
 

QUESTIONS
1.
The frequency needed for ultrasonography in mice comparing with bigger animals is:
a.
Lower (3MHz)
b.
There is no difference
c.
Higher (20 MHz) 
d.
Much higher (40MHz)
2.
The measurement that provides an accurate estimation of the fetal weight in ultrasonography in mice is: 
a.
Biparietal diameter (BPD)
b.
Abdominal diameter
c.
Femur length
d.
Humerus length
3.
The Higginbottom formula could be a useful tool to investigate gestational complications, such as intrauterine growth restriction. (T/F)
 

ANSWERS
1.
d
2.
b
3.
T
 

Pang et al. Faecal and caecal microbiota profiles of mice do not cluster in the same way, pp. 231-236

Domain 3: Research; Task T3: Design and conduct research 

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Gut Microbiota (GM) is well known its relevance in several issues of mouse welfare and research. It has been reported that GM determine the correct development of immunologic system, even it has been described that gut bacterial flora could regulate the adaptive immunity against viral infective agents. Besides, GM is crucial for food tolerance and animal growth during early stages of mouse life. In the study of certain disease as diabetes type 1 (NOD mice) or enterocolitis, GM focuses a great relevance for the well development of disease model, especially when it is involved genetic modified animals. 
The aim of this study is to determine which are the best gut samples for the analysis of role of GM during animal model. Author compared GM obtained from caecal samples versus faecal samples at the age of 6, 7, 8, 9 and 10. Both kind of samples were processed for DNA extraction; and a PCR (amplification of V3 region of the 16S rRNA) followed by a denaturation gradient gel electrophoresis (DGGE) technique were performed. Finally, authors performed cluster analysis on the 16S rRNA gene amplicon-based DGGE profiles at each age-time and sample type. Results offered that caecal and faecal samples correlate at a maximum of 51 % at the age of 6 weeks. And DGGE-profile correlation between faecal and caecal clusters decreases significantly when animal is getting older.
The final conclusion of the study is the need of choosing the correct gut sample where GM presents a relevant role during experimental process. Besides, authors support DGGE as the best technique to analyze GM, despite of that is unlikely to identify every specific bacteria present in the sample.

QUESTIONS
1.
Definition of “Schaedler flora”

2.
Which of the following are not in the cocktail of altered Schaedler flora?

a.
Spiral-shaped bacteria: Deferribacter thermophilus, Flexistipes phylum

b.
EOS bacteria: Clostridium propionicum, Roseburia cecicola

c.
Schaedler flora: Lactobacillus acidophilus, L. salivariu

d.
Helicobacter spp.

3.
T/F: Just in specific pathogen free mice you could defined the specific bacterial gut flora

4.
T/F: An inbred mouse strain, as BALB/c, would have a similar gut flora independently of the Animal Facility these mice are bred. 

ANSWERS
1.
This flora contained eight bacteria, which were designated Escherichia coli var. mutabilis, Streptococcus faecalis, Lactobacillus acidophilus, Lactobacillus salivarius, group N Streptococcus, Bacteroides distasonis, a Clostridium sp., and an EOS fusiform bacterium

2.
d

3.
False. Only it is possible in Gnotobiotic mice

4.
False

Keiler et al. Estimation of an early meaningful time point of bone parameter changes in application to an osteoporotic rat model with in vivo microcomputed tomography measurements, pp. 237-244

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task T3 - Diagnose disease or condition as appropriate

Primary Species: Rat (Rattus norvegicus)

SUMMARY: The bilaterally ovariectomised rat is frequently used as a model of cancellous and endocortical bone loss seen in post menopausal women. In this model the removal of the ovaries in a skeletally mature rat results in a cessation of oestrogen production which causes increased bone turnover leading to an imbalance favouring bone resorption. This is an accepted model for testing agents for the treatment and prevention of osteoporosis and evaluation of treatment regimes for osteoporotic fractures.
The aim of this study was to define the time course of structural changes in the bone as a result of the ovariectomy and therefore reduce the time the animals have to be treated. Architectural changes in the bone were assessed at 2 week intervals using microcomputed tomography for 10 weeks following ovariectomy or sham surgery. In addition trabecular microarchitecture of the lumbar vertebrae was also assessed after necropsy. Serum biomarkers such as bone formation marker, osteocalcin, and bone resorption marker, degradation fragments of type I collagen, as well as mRNA expression profiles for bone turnover (osteocalcin and type I collagen for osteoblastic activity and Cathepsin k and tartrate-resistant acid phosphatase 5 for osteoclastic activity) were also determined.

Bilateral ovariectomy resulted in the depletion of endogenous oestrogens which in turn resulted in hyperphagia and a subsequent increase in body weight.

The proximal tibial metaphysis and the lumbar spine were used as the two skeletal sites for evaluation of morphological changes because they are often used in preclinical research for this purpose and they are part of the skeletal sites in older Caucasian women where fractures as a result of osteoporosis are likely to occur.

In conclusion the authors found that oestrogen deprived mature rats showed changes in the tibial microarchitecture as early as 4 weeks post-ovariectomy. In addition significant bone loss was seen in the spine 10 weeks post ovariectomy. The changes in the bone microarchitecture was correlated to biochemical serum biomarkers of bone homeostasis as well as to enhanced mRNA expression of genes used to monitor the bone cell activity. The gene expression analyses suggested an activation of osteoblasts as well as osteoclasts. Serum levels of osteocalcin and collagen degradation fragments were also induced due the higher rate of bone turnover. 

QUESTIONS
1. Bilateral ovariectomy in a skeletally mature rat can result in:

a. cessation oestrogen production

b. Increase bone turnover

c. Hyperphagia

d. All of the above

2. Name a serum biomarker for bone formation and one for bone resorption

3. Which of these genes are involved in osteoblastic activity

a. Osteocalcin

b. Tartrate-resistant acid phosphatase 5 

c. Cathepsin k

d. None of the above

ANSWERS
1. d
2. Osteocalcin, type I collagen

3. a
Karp et al. The fallacy of ratio correction to address confounding factors, pp. 245-252

Domain 3: Research; TT3.9 principles of experimental design and statistics
 

SUMMARY: In animal research one expects to establish a cause-effect relationship.  Frequently we found many confounding factors that can alter the outcome we have measured resulting in wrong conclusions (i.e. body weight). However, statistical methods can be used to remove this effect. Ratio correction (or normalization) implies dividing the dependent variable by the confounding factor. On the other hand, ANCOVA (analysis of covariance) is proposed to be a better method to address confounding factors. Body fat mass, lean mass, fat percentage, bone area, bone mineral density and bone mineral content were analyzed by dual-energy X-ray absorptiometry in three strains of mice. Body weight correlated with these parameters: an increase in body weight implies an increase in absorptiometry parameters.  These parameters were compared between Akt2tm1wcs knockout and wild type using a t-student’s t-test. KO appeared to have less body weight than wild type. Likewise, absorptiometry parameters were decreased in KO group. The aim of this study was to assess if body weight (confounding factor) accounts for the differences in absorptiometry parameters (dependent variable) between the groups (genetic modification, independent factor). When ratio correction was applied (thus, comparing variables per unit weight) before using the t-test, there were still significant differences between groups. Nonetheless in this case, KO showed increased absorptiometry parameters. On the other hand, when applying ANCOVA there were no differences between KO and wild type. Thus, stating that genetic modification does not lead to changes in absorptiometry parameters. This study demonstrates different conclusions arisen from the same data-set depending on the method used to remove the confounding factors. While ratio suggests that genetic modification alters absorpiometry parameters, ANCOVA states that changes is these parameters are due to changes in body weight. For these methods to be robust enough and provide acceptable conclusions, some criteria are needed to be met: Homogeneity of variances, independent sampling of the measurements, normality and a linear relationship between confounding factor and dependent factor. This study suggests making sure that these criteria are met through assumption testing and propose ANCOVA as a more reliable, feasible and best-fitted model to remove confounding factors.

 

QUESTIONS: True or False

1.  
Both methods, ratio correction and ANCOVA, assumes linear relationship of variables through the origin.

2.
Relationship between body weight and absorptiometry parameters has a significant gradient element and intercept.

3.
When ratio correction was applied to remove the effect of body weight on absorptiometry parameters, the outcome (differences between KO and wild type) remained the same

4.
Phenotypic characterization of genetically-modified lines of mice is a good example of how confounding variables can mislead results and conclusions

 

ANSWERS

1.
F

2.
T

3. 
F         
4. 
T

SHORT REPORTS

Boot. Frequent major errors in antimicrobial susceptibility testing of bacterial strains distributed under the Deutsches Krebsforschungszentrum Quality Assurance Program, pp. 253-257

Domain 1: Management of disease; K9b: diagnostic procedures

 

SUMMARY: The quality assurance program (QAP) of the deutsches Krebsforschungszentrum was a proficiency testing system developed to service the laboratory animal field. The QAP comprised the quarterly distribution of two bacterial strains from various species of animals for identification to species level and antibiotic susceptibility testing. 
The author of this short report compares the identification results reported by QAP participants over the years 1996 -2004 with those obtained by the Dutch Bacterial Diagnostics reference laboratory. It was found that the capabilities of laboratory animal diagnostic laboratories to correctly identify bacterial species were considerably below what is considered acceptable for human diagnostic laboratories. Additionally the author found that the results of the antibiotic susceptibility testing were also below the acceptable standard for human diagnostic laboratories. He concludes that the capabilities of laboratory animal diagnostic laboratories to correctly assess antibiotic susceptibility should be viewed as limited.

  

QUESTIONS
1. 
The results of antibiotic susceptibility testing are scored as...?
a.
S (susceptible), I (Inconclusive), R (resistant)

b.
R (resistant), I (intermediate), S (susceptible)

c.
R (residual), I (intermittent), S (severe)

2. 
The Clinical and Laboratory Standards Institute (CLSI) publishes guidelines on antimicrobial susceptibility testing, which are usually updated how frequently?

a.
Every 5 years

b.
Every 2-3 years

c.
Once a year

3. 
Which of the following is NOT a commonly used method of antimicrobial susceptibility testing?

a.
Disk diffusion test

b.
Antimicrobial gradient method

c.
Flow injection analysis

d.
Broth dilution test

 

ANSWERS
1.
b

2.
c

3.
c

 

Janda et al. A surgical Technique for a terminal intracranial hypertension model in pigs, pp. 258-260

Primary Species: Pig (Sus scrofa)
 
SUMMARY: This study provides a detailed description of an accurate surgical technique for placing a balloon catheter into the lateral ventricle in pigs, allowing for the variable adjustment of ICP (intracranial pressure) without major brain damage. The focus of therapy in patients with primary neuronal injury such as severe traumatic brain injury (TBI), intracranial haemorrhage or ischaemic insults that provokes an elevated intracranial pressure (ICP) is maintaining cerebral perfusion and thus the concomitant oxygen supply to the brain. This animal model may prove helpful in developing strategies to help reduce the negative effects of elevated ICP on cerebral metabolism in the future.

This laboratory technique was carried out on 4 months age female domestic pigs. The animals were premedicated with flunitrazepam 0.2 mg/kg body weight and ketamine 10 mg/kg via intramuscular injection. General anesthesia was induced via an auricular vein with fentanyl 6µg/kg, flunitrazepam 0.1 mg/kg and rocuronium 1,2-1,5 mg/kg. Anesthesia was maintained with a continuous intravenous infusion of propofol 4-6 mg/kg/h, fentanyl 3-4 µg/kg/h and rocuronium 2,2-2,7 mg/kg/h.

 

After induction of anesthesia, the pigs were placed in a prone position so that a balloon catheter could be inserted into the left lateral ventricle and an ICP sensor could be placed in the parenchyma of the right cerebral hemisphere. A straight incision was made 1 cm over the eye and 1 cm lateral to the midline. A 5mm burr hole was made and then widened with a punch to a diameter of about 1 cm. After thermocoagulation of the dura edges and the brain surface, a balloon catheter was introduced into the lateral ventricle. Correct placement was verified by collecting cerebrospinal fluid through the open catheter tip. An ICP sensor catheter was placed in the parenchyma in the right hemisphere via a right-sided frontal burr hole.

 

The step-by-step inflation of the intraventricular balloon allows one to achieve the desired ICP up to 46 mmHg and maintain it at this level.

 

The advantage associated with the described technique is that it produces a uniform distribution of pressure originating from the centre of the brain, just as it can be found in vivo in generalized cerebral oedema after TBI.

 
QUESTIONS: True or False
1. Cerebral perfusion pressure (CPP) is defined as the difference between mean arterial pressure (MAP) and ICP.

2. Cerebral blood flow and oxygen delivery are directly linked to CPP when cerebral autoregulation is compromised.  

3. Cerebral perfusion pressure is defined as the sum of mean arterial pressure and intracranial pressure.

4. Consistent maintenance of CPP ˂60 mmHg is generally accepted as one of the major therapeutic goals in adults with TBI (Traumatic Brain Injury) with increasing ICP (intracranial pressure)

 

ANSWERS
1. True

2. True
3. False. Cerebral perfusion pressure (CPP) is defined as the difference between mean arterial pressure (MAP) and ICP: CPP = MAP - ICP.

4. False. Consistent maintenance of CPP >60 mmHg is generally accepted as one of the major therapeutic goals in adults with TBI (Traumatic Brain Injury) with increasing ICP (intracranial pressure)

Steinbacher et al. Laryngeal perforation during a standard intubation procedure in a pig, pp. 261-263
Primary Species: Pig (Sus scrofa)
 

SUMMARY: The authors describe in the report a laryngeal perforation in a three-month-old pig following difficult intubation. Pigs are frequently anaesthetized in animal research settings. Due to the unique laryngeal anatomy, endotracheal intubation is demanding in pigs. Several complications associated with endotracheal intubation have been reported in pigs, but laryngeal perforation following difficult intubation has not been documented so far. 
 

QUESTIONS: Answer True or False:

1.  
By contrast to other mammals pigs are very resistant to respiratory depression under general anaesthesia.

2.   Pigs are prone to suffer from partial airway obstruction due to the species-specific reduced functional residual capacity of the lungs and the presence of excess tissue in the   oropharyngeal region.

3. 
The performance of intubation for surgical procedures does not affect mortality rate in pigs.

4.  
Endotracheal tubes made of PVC exert up to 10 times higher forces and pressures on distal objects when compared with silicon or armoured tubes.

5.  
Both dorsal and ventral recumbency are described for endotracheal intubation in pigs.

ANSWERS
1. 
False: Pigs, like other mammals, are prone to respiratory depression under general anaesthesia.

2.  
True

3. 
False: It has been shown that mortality rate decreases if pigs are intubated for surgical procedures

4.
True

5.
True

