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Silva and Antunes. Electroencephalogram-based anaesthetic depth monitoring in laboratory animals, pp. 85-94
Domain 3: Research; Task 1 - Facilitate or provide research support; TT3.1 Biomethodology techniques

 

SUMMARY: Anesthesia monitoring of vital signs is crucial to prevent or detect complications when an animal undergoes surgery. Over the last decades a wide range of devices have been developed to provide monitoring of cardiorespiratory and haemodynamics parameters. Depth of Anesthesia (DoA) evaluates the level of consciousness of the patient. By monitoring this parameter we can prevent overdosages of hypnotic agents or waken of the patients. In addition, it allows controlling the level of hypnosis which is important to standardized experiments and keeping all the animals in the same conditions, thus reducing the number of animals and refining our procedures. Unfortunately, veterinary medicine has not developed yet monitors to evaluate Depth of Anaesthesia and this is still monitoring by means of subjective methods that do not define precisely the level of consciousness.  

This review classifies methods for DoA monitoring as electroencephalogram (EEG)-based and non-EEG-based methods. The former are propose as the most reliable as they describe the activity in the cortical zone, the target-site of hypnotics drugs. Non-EEG-based methods as clinical evaluation are based on motor or autonomic responses and are nowadays the most wide-spread method used to monitor DoA. Nevertheless they do not provide reliable information as they can be affected by administration of drugs (dissociative, neuromuscular blockers…) or the health-status of the animal (dehydration…). 

In general, most anaesthetics alter spontaneous EEG: brain electric activity oscillates at lower frequencies and higher amplitude. With higher doses, amplitude decreases resulting in burst suppression pattern (quiescent electrical brain activity). In general there is a good correlation between changes in EEG, anaesthetics doses and clinical evolution of DoA. Quantification of EEG-parameters is required thus resulting in valuable information to interpret EEG and assess DoA: 1) Spectral analysis is based on the typical pattern of frequency bands when animals are deeply anaesthetized. 2) Burst suppression ratio is defined as the percentage of duration of this pattern in a period of time and it’s a sign of deep anesthesia commonly used in many commercial methods. 3) Entropy allows measuring regular (brain silence) and irregular electrical activities (awake). Commercial human monitors are also available to monitor DoA. Most of them use algorithms of the parameters described beyond and the final outcome is a numeric value within a range (0-100, in which adequate anaesthesia is between 40-60).  Although they are not validated for animals, some of them have been tested in veterinary patients. However their potential use is controversial pointing that such monitors are not applicable to animals:  most of them do not correlated well with doses of specific anaesthetics agents given or such correlation varies among different species.

All in all, EEG should be used as the standard gold for DoA assessment. Although human EEG-monitors are practical, their application in animals is still questioned resulting in being far away from having an objective method for DoA assessment in animals

 

QUESTIONS: True or False
1.
Monitors for DoA are available in animal medicine.

2.
DoA monitoring contributes to improve animal welfare.

3.
Most of non-EEG-methods are based on spinal reflexes and provide information of consciousness.

4.
Clinical evaluation of DoA can threaten animal welfare.

5.
Measurements of minimum alveolar concentration (CAM) or plasma concentrations of anaesthetics agents are more objective than clinical evaluation.

6.
Sensitivity to artifacts constitutes a limitation for EEG interpretation.

7.
Burst suppression ratio increases with decreasing drug concentration and can vary among different drugs and animal species.

8.
Burst suppression can be alternated with high frequencies electrical activity leading to misinterpretation of EEG

9.
The deeper the unconsciousness level is, the higher the approximate entropy value is.

10.
Anatomy and physiology of animals can interfere with the acquisition and recording of signal when using human commercial monitors.

11.
Specific monitors for animals should be developed in order to obtain an objective tool for DoA assessment.
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ORIGINAL ARTICLES

Kirchner et al. Preferences of group-housed female mice regarding structure of softwood bedding, pp. 95-100
Primary Species: Mouse (Mus musculus)

SUMMARY: The authors aim to find out what kind of bedding structure is recommendable for group-housed mice since the literature has reported various bedding preferences but always based on singly-housed animals. Since wood bedding appears to be the most widely used type of bedding in Europe, the authors decided to test four different softwood products. A total of 108 female mice were tested (54 BALB/c and 54 C57BL/6J) by housing them in stable groups of 3 animals each. Animals were previously chipped with a subcutaneous transponder and acclimatized to the test arena. The latter consisted of a double-cage system that allowed the animals to freely move between two Makrolon cages connected by a perspex tunnel. The arena had transponder sensors connected to a PC, which allowed automatic recording of individual animal movements and intra-cage dwelling times. The authors set-up three test combinations, where one side of the arena (control cage) contained wood shavings and the other side (te  st cage) contained either fine, medium or coarse softwood chips. Six groups (of 3 animals each) per each of the two strains was tested in each of the combinations above during one week. 

When results were analyzed, they showed a strong preference in both strains for wood shavings (the control cage). The authors state that this tallies with results from previous studies where individually tested mice and rats always preferred bedding consisting of long and coarse particles, which can be formed and manipulated easily. The preference ranking found by the authors was: shavings >> coarse grained chips > medium chips > fine chips. This preference was more explicit during the light period and in C57BL/6J mice.     

QUESTIONS
1. 
What is the most likely reason why mice and rats show a preference for bedding structures consisting of long and coarse particles?

a.
They resemble their habitats in the wild

b.
They tend to smell better

c.
They can be more easily manipulated and used for nest building

d.
They are less dusty  
2. 
Which type of wood has been shown to be preferred by mice when given the choice of different types of wood beddings?

a.
Aspen

b.
Cedar

c.
Spruce

d.
Pine
3. 
Which of the following IS NOT a desirable characteristic in bedding products for laboratory rodents?

a.
Dust-free

b.
Insulating

c.
Manipulable

d.
Edible

e.
Indigestible

ANSWERS
1.  
c. They can be more easily manipulated and used for nest building
2.  
a. Aspen
3.  
d. Edible

Moraal et al. The influence of food restriction versus ad libitum feeding of chow and purified diets on variation in body weight, growth and physiology of female Wistar rats, pp. 101-107

Primary Species: Rat (Rattus norvegicus)
 

SUMMARY: Feeding schedule, as ad libitum (AL) or restricted intake, the type of diet and diet composition can be used to improve standardization, which will enhance reproducibility and possibly decrease the number of animals needed to obtain statistical significance. 

Restricted feeding conditions (75% of AL intake) may reduce the variation in body weights, thus constituting more uniform groups. Standard chows may have variation in nutrient levels that may influence the metabolism of the animal, which in turn may influence the animal’s performance and the reproducibility of experiments.

In this study, the authors investigated the effect of food restriction versus AL feeding and the comparison of three different synthetic diets versus three different chow diets in young female Wistar rats.  This was tested by comparing the difference in variations in BW, relative organ weight and several blood parameters between AL- and diet-restricted-fed rats on standard chow or synthetic diets of three different suppliers.

On arrival the rats were divided into 12 groups of 14 animals each in socially housed in groups of two or three animals during the day while during the night all animals were housed individually, in order to make sure that each individual rat would eat the intended amount of food. On days 28 and 59 blood was obtained by orbital puncture and plasma was analyzed for the following parameters: Na, K, Cl, Ca, phosphate (PO4), albumin, cholesterol, alkaline phosphatase (AP) and free fatty acids (FFA). At the end of the study (day 59 and day 61), internal organs (liver, kidneys, lung and heart) were removed and weighed. 

Diet restriction led to a significantly reduced variation in BW and growth as compared with AL feeding. AL feeding and food restriction on synthetic diets caused a significantly higher BW gain than on chow diets. Blood parameters and organ weights were affected neither by diet type nor by amount.

 

QUESTIONS: True or False
1. Because of a variation in production, season and the combination of raw materials, the composition of “standard chows” is variable.

2. The synthetic diets had a slightly higher metabolic energy level compared with the standard chow diets

3. A 25% reduction in food intake in growing animals does not cause any adverse effects and will lead to a decreased weight gain predominantly expressed in reduced fat mass, while organ weights, skeletal size and even muscle mass are not affected.

4.  AL feeding (overfeeding) as compared with diet restriction causes an increased inter-individual variation with respect to BW, survival as well as tumour incidence.

ANSWERS
1. True

2. True

3. True

4. True

Boruta et al. Effects of intraperitoneal administration of gabapentin on the minimum alveolar concentration of isoflurane in adult male rats, pp. 108-113

Primary Species: Rat (Rattus norvegicus)
 
SUMMARY: In this study, the authors investigated the effect of intraperitoneal administration of gabapentin on isoflurane MAC in adult male rats and hypothesized that gabapentin would decrease MAC in a dose-dependent manner. Gabapentin has been used to treat a variety of conditions in both human and veterinary medicine, including seizures, neuropathies and chronic pain. However, little information is known about the effects of gabapentin on the minimum alveolar concentration (MAC) of volatile anaesthetics. Using a standard MAC study protocol, they compared five treatment groups (G) receiving 0 (G0), 30 (G30), 100 (G100), 300 (G300) and 1000 (G1000) mg/kg gabapentin intraperitoneally and compared post-drug MAC values among groups and with corresponding baseline MAC values determined in each group prior to drug testing. The average baseline isoflurane MAC value was 1.45±0.17%, which did not differ significantly between groups (1.47±0.23% [G30], 1.46±0.23% [G100], 1.48±0.18% [G300] and 1.42±0.2% [G1000]).
In the G300 and G1000 groups, the isoflurane MAC value decreased significantly by 19% and 18%, respectively, from corresponding baseline values (P<0.05, when compared with G0). Linear regression analysis revealed a negative correlation between blood gabapentin concentration and percent change in MAC (R2=0.43; P<0.05) but not dose. In conclusion, high-dose intraperitoneal gabapentin decreased isoflurane MAC. However, the effect was small and not dose-dependent, and is unlikely to be clinically significant.
QUESTIONS: True or False
2. In 1993, gabapentin was introduced as a drug for the treatment of seizures.
3. The exact mechanism of action of gabapentin as an anticonvulsive and antinociceptive is well known and related with the dopaminergic system.
3. A human study evaluating the effect of oral gabapentin alone or in combination with morphine, found it to be ineffective as a sole agent in preventing pain in healthy volunteers subjected to a cold pressor test.

4. The MAC-sparing effects of a single dose of intraperitoneal gabapentin in rats are markedly dose-related and statistically significant when very small doses are administrated.

5. In rat pain models, studies have demonstrated that intrathecal administration of gabapentin attenuates the nociceptive response to formalin injected into the animal’s paw or face.

ANSWERS
1. True

2. False: Despite its apparent anticonvulsive and antinociceptive properties, the exact mechanism(s) of action of gabapentin is/are still being determined

3. True

4. False: The MAC-sparing effects of a single dose of intraperitoneal gabapentin are small and neither dose-related nor statistically significant until very large doses are administrated.

5. True

Fante et al. Refinement of a macaque transplantation model: application of a subcutaneous port as a means for long-term enteral drug administration and nutritional supplementation, pp. 114-121

Domain 3: Research; Task 3. Design and conduct research:  biomethodology techniques 

Primary Species: Macaques (Macaca spp.)
 
SUMMARY: New application of a device enabling the long-term enteral administration of drugs or nutritional supplementation was developed for implementing in research entailing the use of macaques (Macaca fascicularis). After implanting a subcutaneous port, a surgically-placed gastrostomy (SPG) was completed to afford access to the gastric lumen and enable the administration of substances. The device was left in place for a period ranging between two and 12 months in 16 macaques. In five cases, the SPG was used successfully for 8–12 months, until the experimental endpoint was reached. In six cases, the SPG had to be removed earlier due to local infection at the implant site, which promptly regressed after the SPG was removed and antibiotic treatment was administered. From an ethical standpoint, the SPG device described here minimizes the forced handling of macaques otherwise needed for the oral administration of viscous or unpalatable substances by gavage. Effective refinement when exposing non-human primates to the long-term daily administration of substances by oral gavage.
QUESTIONS

1.
This method should be used for
a.
Single oral administration
b.
Repeated (daily) oral administration
c.
Repeated administration of viscous or unpalatable substances, or large volume 
2.
What are the main advantages of this method?
a.
Non-invasive
b.
No forced handling
c.
Group housing
d.
Device can be removed easily 
3.
What are the main problems reported?
a.
Long time complicated surgery
b.
Infection from the stomach
c.
Infection from the skin
d.
Stressful situation for the animals
ANSWERS

1.
b, c

2.
b, c, d

3.
c
Bravo et al. Evaluation of the spontaneous reversibility of carbon tetrachloride-induced liver cirrhosis in rabbits, pp. 122-128

Domain 3: Research; Task 2: Advise and consult with investigators on matters related to their research

Primary Species:  Rabbit (Oryctolagus cuniculus)

 

SUMMARY
Background: The carbon tetrachloride (CCl4) induced murine liver fibrosis model is a well established model for human disease. However there are some reports about spontaneous regression of fibrosis in mice and rats, which hampers this disease model. 

Aim: The aim of the study was to investigate if this spontaneous regression of fibrosis would also occur in rabbits. 

Methods: 18 male New Zealand White rabbits divided into four experimental groups: Group1: control rabbits treated with vehicle for 19 weeks (n9). Group 2: rabbits treated with CCl4 for 19 weeks (n3). Group 3: rabbits treated with CCl4 for 19 weeks followed by interruption of treatment for 12 weeks (n3). Group 4: rabbits treated with CCl4 for 19 weeks followed by interruption of treatment for 21 weeks (n3). The treatment was administered once weekly into the stomach. Blood samples were collected one day after the administration and ALT, AST, Urea and albumin levels were determined The initial dose was 20 µg CCL4. The subsequent weekly doses were determined using the individual rabbits ALT levels: for each 100 U/L increment/decrement of ALT activity the initial dose of 20 µg was increased/decreased by 25%. Using this method the animal did not experience adverse effects and no animal died during the study. At the end of each experimental period (19 weeks, 19+12 weeks, 19+21 weeks) rabbits in the appropriate treatment groups and three control rabbits were sacrificed. The livers were processed for histopathological and morphological examinations.

Results: Body weight of animals in all groups continued to increase during the treatment phase, but the control animals gained significantly more weight than the treated animals. The liver weight in control rabbits constituted about 2.2% of body weight. This percentage was lower in the treated animals and was on average 1.9% (group 2), 1.7% (group 3) and 1.3% (group 4). Light microscopy showed normal hepatocytic structure of livers from group 1 (control). Livers from group 2 (19 weeks of treatment) showed liver cirrhosis with the livers appearing diffusely nodular with micronodular shapes and fibrosis present in uniform septa of connective tissue. Necrosis was also present. Animals from group 3 showed progressive disappearance of connective tissue bands and returned to normal liver architecture. Animals from group 4 showed recovery of the normal hepatic parenchymal architecture with the disappearance of nodular shapes. The percent of connective tissue in the rabbit liver was 0.8% in the control animals, 14% after 19 weeks of CCl4 treatment and 3.6% and 5.6% after 12 and 21 weeks of treatment discontinuation, respectively. AST and ALT values were highly variable in individual rabbits during the CCl4 treatment. After discontinuation of the treatment the concentrations of both transaminases normalized and ALP, urea and creatinine were within the normal range throughout the study. 

Conclusion: Experimental hepatic damage induced by 19 weeks of treatment with CCl4 results in liver cirrhosis in rabbits. Discontinuation of the toxic agent for 12 and 21 weeks leads to a reduction of fibrosis. This is a partial regression of fibrosis but not a true reversal. 

 

[image: image1.png]


QUESTIONS
1.
Which of the following statements is correct about ALT?

a.
ALT is virtually liver specific

b.
ALT is also increased in severe myopathies and hemolysis

c.
None of the above

d.
All of the above

2.
True or False? Liver cirrhosis is the final stage of liver fibrosis

3.
The image to the right shows the liver of which experimental group?

a.
Group 1 (control)

b.
Group 2 (19 weeks of CCl4 treatment)

c.
Group 3 (12 weeks of rest after 19 weeks of treatment)

d.
Group 4 (21 weeks of rest after 19 weeks of treatment)

 
ANSWERS
1.
d

2.
True

3.
b

 

Portier et al. A novel minimal invasive closed chest myocardial ischaemia reperfusion model in rhesus monkeys (Macaca mulatta): improved stability of cardiorespiratory parameters, pp. 129-135

Domain: TT3.3

Primary Species: Macaques (Macaca spp.)
SUMMARY: In this study, the authors described a novel minimal invasive closed chest myocardial ischaemia reperfusion model in rhesus monkeys. It is said that the macaque is the better model for human heart. The typical model reach the coronary ligature by means of a thoracotomy and this group developed a less invasive technique with fewer cardiac arrhythmias and complications after the surgery. For this purpose, they used adult male Macaca mulatta (n=8) between 10-15 years old. A sterile 5F introducer sheath was placed percutaneously in the right femoral artery, and then a 5F catheter was advanced under fluoroscopic guidance and placed in the left main coronary artery (LAD). 8-12 bars were used to occlude the vessel during 20-50 minutes. The ischaemic period was followed by at least 3h of reperfusion. External defibrillation (by incremental currents: 2-3-4 –j/kg) was used as a resuscitation protocol. Pulse oximetry, electrocardiogram, heart rate, mean arterial blood pressure (by oscillometry and invasive), respiratory rate, tidal carbon dioxide, inspired isoflurane fraction and core temperature were monitored during the surgery. The main signs showed were ventricular fibrillation (VF) in 2 macaques (successfully treated at 22J), ventricular ectopic complexes (VEC) in 1 macaque, augment of ST segment in all macaques during the LAC occlusion, acidemia with low arterial blood pH values (7.25  ±0.15) due to respiratory acidosis and hypotension and hypothermia due to anaesthesia (isoflurane). The other parameters were within the normal margins described and all macaques recovered well after reperfusion. These results show that this minimum invasive model exhibited less VF during ischaemia and provide better cardiorespiratory parameters when compared to previous models.

QUESTIONS
1.
Which is the best animal model for human myocardial ischaemia reperfusion disease?

a. Canine

b. Primate (Rhesus macaque)

c. Primate (baboons)

d. Porcine

2. Which are the most serious and frequent arrhythmia seen in acute myocardial infarction model?

a. Ventricular fibrillation

b. Ventricular ectopic complexes

c. Premature atrial contractions

d. Supraventricular tachycardia (SVT)
3. Why is the minimal invasive closed chest model more successful than the thoracotomy one?

a. Because it shows fewer severe cardiac arrhythmias.

b. Because there are better cardiorespiratory parameters during myocardial ischaemia.

c. Because it cause less hypothermia and hypotension during surgery.

d. a and b

ANSWERS
1. b

2. a

3. d

Markvardsen et al. Less invasive blood sampling in the animal laboratory: clinical chemistry and haematology of blood obtained by the Triatominae bug Dipetalogaster maximus, pp. 136-141

Primary Species: Rabbit (Oryctolagus cuniculus) 

 
SUMMARY: Dipetalogaster maximus (Dipmax) is a blood-sucking bug that has been used to obtain blood samples for clinical investigations (e.g. for clinical chemistry and haematology) in a variety of zoo animals and wildlife. This bug allows stress-free blood sampling the blood is drawn without the animal noticing the bug. In laboratory animal science, the need for blood samples from unstressed animals is important, like for example in animal behavior research. The use of Dipmax bugs may prove a valuable tool for this purpose, and the authors compared an array of standard blood parameters sampled from New Zealand White rabbits, sampled either by the use of bugs or by the conventional method in order to validate the method. A total of 17 clinical parameters as well as 12 haematological parameters were measured and compared using the vena auricularis caudalis for route of sampling. The results showed that all the parameters were measurable in the bug samples. Furthermore, 13 of 29 analyzed parameters were not statistically significant and thus directly comparable. However, 16 of 29 parameters were statistically significant. Conventional blood samples were collected from the ear veins, but the bug blood samples derived from unknown sources and it was not known whether the blood originated from a vein or an artery. Because significant differences can occur between various parameters measured from veins or arteries, the authors pointed out that this issue is an important factor to consider prior considering to the use of the bug method. The authors concluded that the blood samples obtained by the bug method are of sufficiently high quality, and may seem to provide a feasible and manageable tool in both the laboratory animal facility and the veterinary clinic.

QUESTIONS

1. 
What physiological parameters can be altered in the laboratory animal as a consequence of stress during handling?

a.
Glucose
b.
Adenosine triphosphate
c.
Creatine kinase
d.
Neutrophil counts
e.
Lymphocyte counts
2. 
True or False? The penetrating tip of the proboscis in the Dipetalogaster maximus has a diameter of 0.46 mm, which is similar to that of a 26 G needle.

3. 
True or False? The saliva of the Dipetalogaster maximus (Dipmax) injected into the wound has a local anesthetic effect.

4. 
True or False? In order to prevent blood from clotting during ingestion of host blood and digestion of fed blood, Dipetalogaster maximus (Dipmax) uses the protein dipetalogastin as an anticoagulant, which is  a heparin-like substance secreted by the bug, and the living blood cells should not be damaged by the bug.

5. 
What limitations may be associated with the use of the bug for blood sampling?

a.
The varying success of stinging
b.
The small blood volume taken by some of the bugs
c.
In pharmacokinetic studies, where high demands are made on precision when timing the blood samples and on the inter-sample intervals
d.
The exposure of the test animal to the bug antigens, which may induce an unwanted uncontrolled immune response
e.
None of the above.

ANSWERS

1. 
a, c, d, e
2. 
False. The penetrating tip of the proboscis in the Dipetalogaster maximus has a diameter of 20 um (0.02 mm), which is far smaller than a 26 G needle with an outer diameter of 0.46 mm.

3. 
True
4. 
True
5. 
a, b, c, d
Chan et al. Influence of tail versus cardiac sampling on blood glucose and lipid profiles in mice, pp. 142-147

Domain 3:  Research

Primary Species: Mouse (Mus musculus)
SUMMARY:  The objective of the authors is to evaluate the influence of sampling site in blood values. They evaluated if blood glucose and lipid profiles in mice have differences if blood is sampled from cardiac puncture or from tail tip. They evaluated both blood sampling sites in C57BL/6 male mice at different ages. For tail tip sampling mice were restrained and for cardiac puncture sampling mice were anaesthetized with ketamine –xylazine. They found differences for blood glucose an lipid profile if samples proceed from tail tip or cardiac puncture and both sites are not exchangeable  if multiple and repetitive samples are required, indicating the need of sampling and collection method  standardization.

QUESTIONS

1.  
T/F: It can be assumed that blood has the same composition irrespective of its body location

2.  
T/F: Blood sample from arterial and venous vessel have different composition

3.  
T/F: standardize sampling sites for experimental designs is needed, mainly if repeated blood samples are required

4. 
What is the reason to assess blood parameters?

a.
Animal health monitoring

b.
Dietary experiments

c.
Pharmacological studies

d.
All of above

5. 
For sampling large blood volumes the site routinely used is:

a.
Tail vein

b.
Heart

c.
Submandibular vein

d.
Saphenous vein

6. 
For sampling small blood volumes the site commonly used is:

a.
Foot vein

b.
Submandibular vein

c.
Saphenous vein

d.
Tail vein

7. 
Define sampling blood from tail tip

8. 
What are characteristic of sampling from tail tip?

9. 
What is a disadvantage of sampling from tail tip?
10.
T/F. Blood measurement can differ if anesthesia is or is not administered

11.
T/F. A change in sampling site could influence the values of blood samples obtained

12.
Mouse tail has:

a.
Two arteries and two veins

b.
Three veins and one artery

c.
One vein and one artery

d.
Three arteries and one vein

13.
T/F. Blood collected from heart and tail always contain arterial and venous blood

14.
Is there any correlation between arterial and venous glucose levels?

15.
After feeding, arterial and venous glucose levels:

a.
Derivate similar

b.
Derivate different

c.
Arterial levels increase three times the venous ones

d.
Venous levels increase three times the arterial ones

16.
Name five blood parameters that are reported to be higher in venous blood samples

17.
Anesthesia with ketamine/xylazine caused______________ associated with _______________ insulin and adrenocorticotropic hormones in fed rats

18.
T/F. Blood glucose values are irrespective of sampling site but are age-mice related

19.
T/F. Total cholesterol values are higher when blood sample is obtained by cardiac puncture

20.
T/F. Glucose levels in blood sample from tail and limbs may mean lower than samples obtained from cardiac puncture

21.
T/F. Higher circulating glucose and lower circulating lipid concentrations are found when blood sample is obtained by cardiac puncture

22. T/F. Glucose concentrations in samples obtained by cardiac puncture were higher than those obtained from tail tip

23. T/F. Glucose concentration in the vein is consistently higher than the artery one

24.
T/F. Higher blood glucose levels   are reported from unanaesthetized manually restrained rodents

25.
Ketamine-xylazine induced anesthesia did not cause hyperglycemia in

a.
Fasted mice

b.
Fed mice

c.
Fasted rats

d.
Fed rats

26.
Glucose increases if a stressful procedure is done. Which one of the next procedures is more stressful?
27.
T/F. milking tail for blood collection could led to blood dilution by interstitial fluid, which contributes to lower blood parameters

28. T/F. In fasting state, glucose and lipids are delivered from liver into the blood through hepatic vein

29. T/F. A difference in lipid concentrations exists if sample is obtained from cardiac puncture or tail tip

30.
T/F. A standardization for blood sample site and also method used is required when multiple and repetitive blood samples are needed.

ANSWERS

1. 
F

2. 
T

3. 
T

4. 
d

5.
b

6.
d

7.
To remove distal tip of the mouse tail (maximum 1 mm) to obtain blood sample

8.
Allows repeat blood collection from same animal without anesthetic effects

9. 
Pain of adult mice when cutting tail tip due to tail innervation

10.
T

11.
T

12.
b

13.
F

14.
Venous glucose levels generally reflect arterial glucose levels under fasting state

15.
a

16.
Packed cell volume, hemoglobin, white cells blood count, red cells blood count, hematocrit

17.
Hyperglycemia, decreased

18.
F

19. F

20.
T

21. T

22.
T

23.
F

24.
F

25.
c

26.
a

27.
T

28.
T

29.
T

30.
T

Jensen-Waern et al. Oral immunosuppressive medication for growing pigs in transplantation studies, pp. 148-151

Primary Species: Pig (Sus scrofa)
 
SUMMARY: Immunosuppressive (IS) medication is compulsory for allo-and xenotransplantation procedures to avoid graft rejection, consisting of an induction therapy given for a short period of time in conjunction with the transplantation, and followed by maintenance therapy given throughout the lifespan of the graft.  
The aim of the present study was to design an IS protocol for pigs, including tacrolimus and mycophenolic acid with an eligible whole blood trough value for tacrolimus of 5–15 µg/mL. Mycophenolic acid was given at a fixed dose since no consensus on drug monitoring exists.

One litter consisting of 10 high health certified specific pathogen-free (SPF) pigs were used. The animals were habituated for two weeks and housed in individual pens, with a 12:12 h light/dark schedule and 20 ± 2ºC room temperature. In order to make the oral administration of IS medication easier the pigs were trained to be hand-fed with meatballs which were later prepared with IS drug capsules. The pigs were weighed three times per week and daily clinical examinations were performed. Blood for haematology and clinical chemistry was collected from the jugular vein through an indwelling silicon catheter into EDTA tubes during the acclimatization period before onset of IS medication, and then every fourth day during the medication period. 

One week after the catheter implantation surgery, three treatment groups were formed and the IS medication was administered orally twice daily for a two-week period: group A (n = 4) received 0.15 mg/kg BW twice daily tacrolimus and 500 mg twice daily mycophenolic acid; group B (n = 4) received 0.3 mg/kg BW twice daily tacrolimus and 500 mg twice daily mycophenolic acid; group C (n = 2) did not receive any immunosuppression. All blood samples for tacrolimus trough level determination were collected daily immediately prior to IS treatment. Because the trough levels were not within 5-15 µg/L , the dosage of tacrolimus in group B was lowered to 0.25 mg/kg BW twice daily from day 9 onwards and the dosage in group A was increased to 0.25 mg/kg BW twice daily from day 10 onwards. During the IS period the commercial diet was supplemented with sour milk to prevent disturbances in the gut microflora. 

All animals seemed to tolerate the IS treatment well, they had a good appetite and no gastrointestinal disturbances. Neither were any alterations in their clinical state of health nor any pathological findings. In all pigs, the total WBC counts (8.1–20.0 _ 109/L), the differential count, the haemoglobin, creatinine and bilirubin concentrations, the activity of the enzyme g-GT, serum concentrations of magnesium, sodium and potassium and blood glucose levels were within reference values throughout the experiment.

A porcine preclinical diabetic model can help to improve islet transplantation procedures. An optimal IS regimen is needed in the post-transplant period and in the present study it was shown that 0.25 mg/kg BW twice daily tacrolimus and 500 mg twice daily mycophenolic acid would be an appropriate initial dosage for conventional pigs.

 

QUESTIONS: True or False/Multiple Choice
1. 
The immunosuppressive protocol has to be adjusted to the species involved, and the age and general health status of the recipient.

2. Tacrolimus is a second-generation calcineurin inhibitor that suppresses leukocyte proliferation. 

3. Diabetes Mellitus can be successfully induced by streptozotocin in both minipigs and conventional Landrace pigs. 

4. Sirolimus frequently gives rise to side-effects such as mouth ulcers and joint pain

5.  Mycophenolic acid adverse effects are:

a.
Increase susceptibility to infections

b.
Increase in malignancies

c.
Disturbance in glucose metabolism

d.
All of the above

ANSWERS:
1. True

2. False. Tacrolimus suppresses interleukin-2-dependent T-cell activation.
3. True

4. True
5. d

Casteleyn et al. Anatomical description and morphometry of the skeleton of the common marmoset (Callithrix jacchus), pp. 152-163

Domain: TT1.4

Secondary Species: Marmoset/tamarins (Callitrichidae) 

SUMMARY: Common marmoset (Callithrix jacchus) is a non-humane primate used as an animal model for bone and joint disease: bone anatomy and physiology is similar to humans and represents easy handling and reduced house-expenses compared to other primates. This study aims to provide morphometrical new data of C. jacchus skeleton provided that there are only a few accurate descriptions. Skeletons were obtained from cadavers of 10 adults (7 females and 3 males), 2 one-day-old and 2 one-month-old healthy subjects. Dental formula for adults is 2I-1C-3P-2M for each oral quadrant while deciduous formula does not include molars. Axial skeleton contains 7 cervical, 12/13 thoracic, 6/7 lumbar, 2/3 sacral and 26-29 caudal vertebrae. Sternum is attached to 7-8 pairs of ribs and contains 4-5 stenebrae and xiphoid process. The caudal ribs are indirectly connected to the sternum and the last pair is floating. Front limb is characterized with a scapula with a prominent coracoids process, non-fused ulna and radius and a carp containing a central bone. Front digits are curved and contains 2 (thumb) to 3 (other four digits) phalanges. Femur does not contain a third trochanter but sesamoids bones are present in femoral condyles. Tibia and fibula are not fused and tarsus also contains a central bone. Hind feet are composed by flat hallux with two phalanges and four curved digits with three phalanges each. Males contain a penile bone.

QUESTIONS
1.
Which of the following statements about C jacchus is true?
a.
Use of other non-human primates is mainly restricted due to its bone structure does not resemble that of man

b.
Rodents represent a valuable model because of its small size

c.
C. jacchus has a high rate of bone resorption

d.
Ultraviolet exposure and physical activity are not important in studies involving C jacchus

2.
Which of the following statements about skull is false?
a.
All new world monkeys possesses 2 molars

b.
Cranial sutures are mainly seen in neonatal subjects

c.
Sexual dimorphism is not present

d.
Number of dental roots varies among different dental pieces

3. 
Which is false about axial skeleton?
a.
Transitional vertebrae are present in some portions of the axial skeleton

b.
Marmosets in this study predominately contains 13 ribs

c.
The sum of thoracic and lumbar vertebrae is always 19

d.
There is evident sexual dimorphism 

4.
Which of the following structures is not present in C jacchus?
a.
Central carpal bone

b.
Sesamoid in the m. abductor digiti primi longus

c.
Interphalangeal sesamoid bones

d.
Penile bone


ANSWERS

1.
c
2.
a
3.
d
4.
c

SHORT REPORTS

Friess et al. Premedication with meloxicam exacerbates intracranial haemorrhage in an immature swine model of non-impact inertial head injury, pp. 164-166
Domain 3: Research; Task: T2 Advise and consult with investigators on matters related to their research.
Primary Species: Pig (Sus scrofa)
SUMMARY: Immature swine (3-5 days old farm piglet) are used in a non impact inertial head injury model for neurobehavioural research.
Authors changed the analgesic choice used on the animal protocol from buprenorphine (opioid) to meloxicam (NSAID’s) due to central nervous system depression and decreased respiratory rate considered undesirable side-effects in the study. Meloxicam is described as COX-2 (Cyclooxygenase 2) preferential NSAID’s avoiding COX-1 (cyclooxygenase 1) dependent adverse effects on gastrointestinal and platelet physiology via Prostaglandin H2 (PGH2) and Thromboxane A2 (TXA2)

The use of Meloxicam at 0.2 mg/kg dose produced an increase in the mortality of the procedure from 5-10% to 83% within 24 hours following the head rotation.

A gross neuropathological evaluation of Meloxicam treated animals showed massive subdural and subarachnoid bleeding with mass effect where buprenorphine treated animals had thin hemorrhage accumulations in the sulci.

NSAID’s selectivity of COX isoforms inhibition can be species dependent. Human studies have demonstrated inhibition of TXA2 (COX-1 dependent) but without altering in vivo platelet function or clotting times. Prior Swine Meloxicam studies revealed a strong COX-1 inhibition (TXB2 inhibition 8 hour after administration) but coagulation profile or platelet aggregation studies were not conducted.

This swine model could be more sensitive to smaller changes in platelet aggregation COX-1 mediated due to the Known clinical association of traumatic brain injury with coagulopathy. The researchers experience corroborates the strong COX-1 inhibition by Meloxicam in immature swine.

Authors speculated that inhibition of COX-1 result in decreased TXA2 levels and reduction in platelet aggregation. The piglets developed lethal massive intracranial hemorrhage. They caution the meloxicam selectivity and his use on Swine when inhibition of platelet aggregation might affect refinement of research protocols.

QUESTIONS
1. Which is the main characteristic of NSAID’s selectivity relating to COX isoforms?

2. Which were the neuropathological findings on meloxicam treated piglets?

3. True or False. Human studies have demonstrated no inhibition of COX-1 dependent products.

4. Which of the following prostaglandin like molecules have been reported inhibited on swine meloxicam prior studies?

a.
TXA2                 
b. 
PGH2               
c. 
TXB2                
d. 
TXA2 & TXB2                
e. 
None

5. True or False. In this paper the use of meloxicam increased mortality from 10% to 83%.

ANSWERS
1. Species dependent

2. Massive subdural and subarachnoid hemorrhages.

3. False

4. c
5. True
Roustan et al. Evaluating methods of mouse euthanasia on the oocyte quality: cervical dislocation versus isoflurane inhalation, pp. 167-169
Domain 2: Management of Pain and Distress

Primary Species: Mouse (Mus musculus)
SUMMARY: Euthanasia of laboratory animals must be the least painful and stressful as possible considering that the method used should not adversely affect research results. In order to test the best method of mouse euthanasia for obtaining intact oocytes for biomedical research, the authors compared cervical dislocation with isoflurane inhalation. 

On day 1, they induced superovulation and on day 3, they triggered ovulation. Sixteen hours later mice were randomly assigned to one of the methods and euthanized. Oviducts were immediately collected and metaphase II oocytes collected. After a morphological examination, oocytes were classified into three groups: intact, fragmented and atretic.

Oviduct dissection was easier in the cervical dislocated group where the 93.1% of the oocytes were intact versus 65.7% in the isoflurane group.

Different euthanasia methods are used in biomedical research with mice. The use of isoflurane, an inhalation anaesthetic agent, is justified by the ease of the protocol and the capacity to sacrifice larger numbers of animals at the same time with anaesthesia. Cervical dislocation offers many advantages: it is safe, painless and non-aversive like gas; however it does not allow sacrificing several mice at once. Both methods have their advantages and disadvantages, although euthanasia with isoflurane had a negative impact on the oocyte quality. A good quality of oocytes is the key of any biomedical research on gametes and embryos. In summary, the authors observed that mouse euthanasia by cervical dislocation was the best method to obtain intact oocytes in comparison with isoflurane inhalation.

QUESTIONS
1. Isoflurane inhalation is a better euthanasia method compared to cervical dislocation, although it is preferable to use the cervical dislocation method in studies where we have to obtain good quality oocytes.

2. When choosing the best euthanasia method for a study we consider:

a. 
The research proposal.

b. 
The least painful and stressful method as possible for the animal.

c. 
The staff safety.

d. 
All the answers are right.

3. Cervical dislocation euthanasia method is a commonly used method of mouse euthanasia because it offers a lot of advantages like not affecting research results.

ANSWERS
1. False

2. d
3. False

DiVincenti et al. Interspecies pair housing of macaques in a research facility, pp. 170-172
Primary Species: Macaques (Macaca spp.)
SUMMARY: In the article the authors report a novel approach to pair housing macaques –crossing species. The eighth edition of The Guide for the Care and Use of Laboratory Animals establishes social housing as the ‘default’ for social species including non-human primates. The advantages of social housing for primates have been well established, but small research facilities housing few primates in indoor cages have struggled with social housing as a result of limitations on appropriate housing and availability of compatible monkeys. They have successfully pair housed an intact male rhesus macaque with an intact male cynomolgus macaque, and an adult female rhesus macaque with numerous subadult female cynomolgus macaques. Monkeys in these pairs established dominant–subordinate relationships similar to same-species pairs. Rhesus and cynomolgus macaques can be successfully paired for the purpose of social housing in facilities with limited numbers of monkeys.

QUESTIONS: True or False

1. As macaques have the potential to be aggressive towards one another, pair housing has been utilized in both small and large research facilities to minimize the potential for physical injury that may occur in larger groups.

2.
Rhesus and cynomolgus macaques cannot be successfully pair housed in research facilities as the aggressive behaviour between both species make it impossible.

3.
Rhesus and cynomolgus interspecies pairs form dominant–subordinate relationships and appear to benefit from social interaction through engagement in the same species-appropriate behaviours, such as co-threatening and grooming, as same-species pairs

4.
The Association for Assessment and Accreditation of Laboratory Animal Care (AAALAC) adopts the position that social housing is considered ‘the default method’ for Non human primates (NHPs).

ANSWERS
1.
True

2.
False: Rhesus and cynomolgus macaques can be successfully pair housed in research facilities

3.
True

4.
True

Bleich et al. Hygienic monitoring of Mongolian gerbils: which mouse viruses should be included?, pp. 173-175
Domain 1: Management of Spontaneous and Experimentally induced diseases and conditions; Task: T1; T2; T3

Secondary Species: Other Rodents
SUMMARY: In this study the investigators asses which mouse viruses should be tested on gerbils (“Meriones unguiculatus”) health monitoring programs indeed when housing gerbils and mice at the same barrier unit.
On the other hand they questioned the use of specific anti-gerbil IgG versus antimouse IgG antibodies in immunofluorescence assay (IFA)

They inoculated Gerbils with viruses’ oronasally and then housed with sentinel mice for 30 days. For ensuring seroconversion a group of gerbils was infected oronasally and intraperitoneally and a group of mice as positive controls. 

Viruses used were: MNV; MHV; PVM; MVM; MCVM; SeV; Reo-3; RV-A.

Outcome of inoculation was assessed by serology (IFA and/or Haemaglutination inhibition) and where appropriate with histology and PCR.

Oronasally inoculated gerbils seroconverted with SeV, Reo-3 and RV-A. Gerbils inoculated by both ways (oronasally and IP) showed antibody responses to all viruses except for MHV and MCVM. Viral genomes were not detected by PCR in organs of Gerbils or sentinel mice except for PVM.

Gerbils health monitoring programs should, at least, included SeV; Reo-3 and RV-A and care should be taken if animals are inoculated with biological material of murine origin.

No difference in sensitive was observed using antigerbil IgG or antimouse IgG as secondary antibody in the IFA.

QUESTIONS
1. 
True or False-No difference in sensitive was observed in antigerbil IgG Vs. antimouse IgG

2. 
Gerbils health monitoring programs should include the viruses:

a. 
All the used on this report

b. 
Sev; Reo-3 and RV-A 

c. 
MHV and MCVM

d. 
None

3. 
Which viral genome was detected by PCR in organs of Gerbil and sentinel mice?

a. 
None
b. 
Sev; PVM; MCVM
c. 
PVM

d. 
RV-A and Reo-3

4. 
True or False- PVM might be transmitted by Gerbils.

ANSWERS
1. True

2. B

3. C

4. True

