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Dahlborn et al. Report of the Federation of European Laboratory Animal Science Associations Working Group on animal identification, pp. 2-11
Domain 2: Management of Pain and Distress; Task T2: Minimize or eliminate pain and/or distress
Primary Species: Rat (Rattus norvegicus) and Mouse (Mus musculus)
SUMMARY: The aim of this report is to identify best practices for rodent identification in different situations and to assess their implications for animal welfare. Identification is necessary to link samples, research data and genotype and is essential for good science. The method of identification used can depend on tradition, science and cost. This report was based on a web based survey (COMPMED) carried out in 2007 which looked at ear notch/ clip/tag, toe clip and ear tattoo methods of identification. For the purpose of this report the identification methods were categorised into non-invasive temporary identification methods, invasive temporary identification methods, invasive permanent identification methods that do not yield a tissue sample for DNA analyses and invasive permanent methods of identification yielding tissue for DNA analyses and acute and chronic animal welfare problems identified for each method.
For Non-Invasive Temporary Identification Method

Shaving/Cutting Fur: This method is reported to be easy, inexpensive, pain free though restraint of animals is required. However this method is temporary, can only be carried out in animals over 2 weeks of age and can only be used for small numbers of animals. 

Felt/Tip/Pen Marking Of Skin Or Coat Dyeing: This can be done on ears, tails or other parts of the body and different ink colours can be used. This method is reported to allow identification from a distance, is painless (though restraint during identification is required), and inexpensive. However this method can be time consuming, the ink can be toxic and this method is unsuitable for large numbers of animals.

Invasive Temporary Identification

Subcutaneous Injection Of Ink Under The Skin In The Foot Pad Or Tail: This method can be used in animals of all ages including neonates but the mark is temporary, only a few number of animals can be identified, there can pain on injection and the ink can be irritating/toxic and restraint of the animals is required during identification. Overall this method is not recommended as invasive and painful though temporary.

Ear Tag: The tags are usually prenumbered and are placed on the ear. This method is reported to be inexpensive and can be used to identify large number of animals however it does require training as if the tag is placed on the upper edge of the ear compared to the lower edge the ear bends, the metal in the ear tag can lead to inflammation, tissue damage and tumour formation, the tags can be lost, the method can only be used in animals after weaning, the tags may need to be removed if animals are imaged by MRI and this method can be painful.

Invasive, Permanent Methods That Do Not Yield A Sample For DNA 

Tattoo: Can be carried out in the ear, foot pad or toe. This method is permanent, and can use different colours, can identify large numbers of animals but training is required to perform this method, the ink can be toxic or interfere with the study, good asepsis is needed when carrying out this method and the ink can fade over time and become illegible.

Ear Tattoo: Can identify large numbers of animals but can only use in animals that have fully developed ears, need good restraint whilst identifying and may need to restrain animals while reading ID mark, painful

Tail Tattoo: This can be done using the microtattoo or the electric tattoo. The microtattoo should only be done in young animals before the tail is ossified (>2/3 weeks of age). The electric tattoo should be done on adult mice and rats of all ages. These methods can be used to identify large numbers of animals but  animal restraint is required, the method is painful and has been reported to cause fibrosis in the tail and the ink can be taken up into regional lymph nodes also personnel need training to perform this method. A lancet can also be used but cannot be used to identify large numbers of animals and this method is painful. 

Toe Or Footpad Tattoo: A microtattoo can also be used for this. This method can be used to identify animals of all ages. A lancet can be used in the same way.

Microchip Transponder: These are inserted subcutaneously usually in the neck area and the microchips read using a transponder. This method can be employed to identify large numbers of animals, can link other information on animals to the identification and this method is unique. However chipping the animals can be time consuming, microchips can relocate and may be hard to find and some chips may fail, staff need to be trained in this procedure, the reading distance is short, the chips can cause inflammation and fibrosis and can lead to tumour formation in some mice, this method is expensive and may need to anaesthetise animals in order to perform this procedure. Small and large chips can be purchased so the right chip for the animal size should be used. Overall the authors recommend toe clipping for young pups and microchips for animals after weaning. 

Invasive Permanent Methods Of Identification Yielding Tissue For DNA Analyses

Ear Notching: Easy to do and read and tolerated reasonably by the animal. Important to pick the right ear punch for the animals and punchers which pinch rather than cut should not be used. The equipment needs cleaning between animals so DNA is not transferred between animals, the procedure can be painful, staff need to be trained in the procedure and large numbers of animals can be identified using a numbering system and the position of the punch hole. The animals can be identified from a distance though often need to restrain animals, and this method is permanent. A previous study has shown that different methods of collecting samples for DNA analyses (tail biopsy, ear punch, mouth swab, rectal swab, hair collection had the same effect on telemetrically recorded hear rate, motor activity and body temperature. 
Distal Phalanx Removal: Removal of the entire distal phalanx using sharp scissors in mouse pups. Removal of only one toe per paw is recommended, should only be done on young animals < 7 days of age and the wound can lightly bleed. This method is permanent, if done correctly seems to have minimal impact on animal in the short or long term, tissue can be used for genotyping and therefore can select animals of right genotype from a young age which can be advantageous. This method, though used in rats, is not recommended in rats as can impair the grip strength at weaning. Toe clipping has also been used but this method is not recommended. 

New Methods

Mini-ID Ear Tags: A light weight plastic tag read in similar way to microchip. As no metal in the tag a lot of the disadvantages of the metal tag are not applicable

Microtransponder p-Chip: Where light activated microtransponders are implanted subcutaneously in the ear or tail of mice. Main advantage of this method is the small size of the transponder. Preferred site of implantation is the tail.

A Biometric Approach To Laboratory Rodent Identification: Uses blood vessel pattern of the pinna. Images are captured and for identification a new image is captured and compared to the original image.

Luminescent Micro Tattooing: Where small luminescent pigments are applied to the skin of the animal in the form of a dot code and the code can be read with a scanner.

Conclusions And Recommendations: The ideal method should be reliable with no adverse effects on animal or science, choice depends on age, size of animal, whether DNA is required, whether a unique number is required for each animal, the length of the study. Toe clipping should only be used if another identification method is not suitable; the distal phalanx removal does not have any adverse consequences in mice pups. If unique numbers are needed for each animal, from the choice of tail tattoo, ear tags and microchips, tail tattoos are the preferred option.

QUESTIONS
1. Which of the following is a new method of identification:

a. Mini-ID ear tags 

b. Microtransponder p-Chip 

c. Blood vessel pattern of the pinna

d. All of the above

2. What are the advantages and disadvantages of using a metal ear tag

3. Which of these is not a method of identification yielding tissue for DNA analyses

a. Ear notching

b. Distal phalanx removal

c. Toe tattoo

d. Shaving hair

ANSWERS
1. d
2. Advantages:  tags can be prenumbered, inexpensive and can be used to identify large number.


Disadvantages: requires training as tag needs to be placed on the upper edge of the ear, the metal in the ear tag can lead to inflammation, tissue damage and tumour formation, the tags can be lost, the method can only be used in animals after weaning, the tags may need to be removed if animals are imaged by MRI and this method can be painful.

3. c
REVIEW ARTICLE

Alstrup and Smith. Anaesthesia for positron emission tomography scanning of animal brains, pp. 12-18

Domain 3: Research; TT3.2 Advise and consult with investigators on matters related to their research 

SUMMARY: Positron emission tomography (PET) is widely used for the study of neurological processes in the living brain. Alike human medicine, animal research also benefits from PET (mice, rat, dogs, cats, pigs, NHP). Immobilization during PET is still challenging in some species. Restraining devices can be used but carefully interpretation is required as stress derived from immobilization can alter the outcome of PET. Therefore, most studies are carried out under general anesthesia. The aim of this review is to provide data of effects of anesthetics agents on brain physiology and PET performance. Many studies have been carried out comparing different agents or using the same agent in both awake and anesthetized animals. 

Anesthetics agents by itself can alter cerebral blood flow, cerebral metabolism or brain glucose. Some examples are given: generally cerebral blood flow is increased with ketamine and isoflurane thus enhancing the uptake of [11C]raclopride-tracer for the study of dopaminergic neurotransmission, and decreased with propofol. Brain metabolism is reduced during long-term anesthesia thus reducing the uptake of tracers (e.g. [18C]FDG for the study of glucose metabolism). Glucose levels are also decreased altering neuroprotective/blood brain barrier properties (that in turns will also alter uptake of tracers). The authors highlight the importance of monitoring these parameters.

Neurotransmission through PET neuroimaging is being studied for the understanding of brain disorders. Therefore it is important to know the effects of anesthetics agents on neurotransmitters transporters or receptors. These effects can be 1) specie-specific and 2) dose-dependent. Here are some examples for isoflurane and ketamine as are one of the most commonly drugs used in laboratory animals: Isoflurane increases the uptake of tracers for dopamine D1 receptors in pigs and muscarinic receptors in rat and decreases binding of dopamine transporters in rat. In primates, isoflurane does not alter the uptake of noradrenergic and serotoninergics transports compared with awake animals. Ketamine increases tracer binding for dopamine transporters in primates and D1 receptors in rats. On the other hand, Ketamine does not affect binding to dopamine2/3 receptors when compared  to isoflurane in primates or when compared to awake rats or cats.

While it is risky to draw conclusions or recommendations about the most suitable anesthetic protocol, it is important to take into consideration the choice of the anesthetic agent and to carefully monitor anesthesia for a better optimization of PET that does not mislead experimental conclusions.

QUESTIONS (T/F)
1.
 Is generally accepted that isoflurane causes minor changes in brain physiology and dynamics of tracers for DopamineD2/3 receptors during PET scanning.

2. 
Tracer-binding for Dopamine D1 receptors is markedly affected in rats and the effects depend on the selected agent.

3. 
Ketamine is the most recommended agent for PET scanning as does not change brain parameters

4. 
Isoflurane produces a dose-dependent reduction of tracer-binding to dopamine transporters.

5. 
Ketamine effects on Dopamine D2/3 receptor tracer-binding are the same in rats, primates and cats.

 

ANSWERS:

1.
F
2.
T
3.
F
4.
T
5.
F

ORIGINAL ARTICLES

Valentim et al. The anaesthetic combination of ketamine/midazolam does not alter the acquisition of spatial and motor tasks in adult mice, pp. 19-25

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

Primary Species: Mouse (Mus musculus)
SUMMARY: The primary aim of this study was to determine the impact of ketamine/midazolam on spatial and motor memory tasks in adult mice.  
Three groups of 5-6 month old male C57BL/6 mice were placed on a previously established food restriction schedule one week prior to tasks.  
The 3 study groups consisted of:
1. 
Control mice who received an isovolumetric IP injection of saline once (n = 9) 
2. 
Mice given 75 mg/kg of ketamine and 10 mg/kg of midazolam (K/M) IP once (n = 10) 
3. 
Mice given 10 mg/kg of midazolam (M) IP once (n = 9)

Behavior tests used for every group:

1. 
24 hours post-treatment- open field test to assess exploratory behavior, to provide an indication of stress and anxiety 
2. 
27 hours post-treatment-rotarod used to measure the acquisition of a motor task 
3. 
31 hours post-treatment- radial arm maze used to evaluate spacial working and reference memory

There was no difference between any of the groups of mice for any parameters measured during the open field test, rotarod, or radial arm maze, supporting that neither motor learning nor working memory or reference memory are affected by K/M.  Animals did not lose righting reflex with midazolam alone so this is not suitable for most procedures, but K/M provides enough anesthesia, analgesia, and muscle relaxation to potentially be used for minor procedures.
QUESTIONS
1. 
True/False: Midazolam alone is suitable for minor surgery in rodents.

2. 
Which one of the following is not a behavior/learning test used in mice?

a. 
Open field test

b. 
Radial arm maze

c. 
Color preference test

d. 
Rotarod

3. 
True/False: Ketamine/midazolam show evidence of altering learning and memory tests in mice.

ANSWERS
1. 
False

2. 
c
3. 
False

Glage et al. Treatment of male mice with gonadotropins to improve the fertilization rate and reproduction, pp. 26-30

Primary Species:  Mouse (Mus musculsu)
Domain 3: Research

 

SUMMARY: Creation of genetically modified mice can produce other unwanted effects, beside the desired phenotype.  This can be due to position effect variations or co-expression of genes in other tissues.  Reduced fertility and sterility, along with strains that do not reproduce when in the homozygous state are common unwanted effects.  PMSG or hCG are used throughout human and veterinary medicine to enhance fertility in both males and females.  Both hormones are used for superovulation of female mice to increase the number of mature oocytes.  O’Shaugness study has shown that FSH in mice stimulates spermatogenesis. 
In this study, PMSG or hCG are administered to mature male C57BL/6 and BALB/c mice over a period of 35 days (period of mouse spermatogenesis) to enhance sperm production.  Males were mated to superovulated females and embryos collected the following morning from those with vaginal plugs.  The number of fertilized oocytes was evaluated by counting the two-cell embryos.  Sperm was also evaluated from both treated and control mice directly by collecting the epididymis post mortem for sperm counting and histopathology. 

The number of motile spermatozoa increased in C57BL/6N mice after treatment with PMSG and hCG, but were not significant.  The hormone treatment in BALB/cJ mice led to decrease in motile spermatozoa.  Histology of the testis did not differ between hormone-treated and control male mice.  Hormone-treated and control males were mated to superovulated females of the respective strain and to B6C3F1.  The number of females with visible vaginal plugs was increased in the PMSG treatment group for both strains, irrespective of whether females were from the same strain or the B6C3F1 strain.  In the hCG treatment group, the number of VP-positive females increased but only if the male and female were the same strain.  In no case were the differences significant.  Both hormone-treated strains had increases in fertilized oocytes regardless of strain of the female, however none were significant.  Results from this study show that hormone treatment of male mice had an effect.  The results differed between strains in the tested parameters.  C57BL/6N showed as light benefit from hormone treatment, but BALB/cJ had negative effects in 4 of the 6 tested parameters.  This may be due to an inappropriate treatment regimen for this strain of male mice.

 

QUESTIONS
1. 
What are two hormones used for super ovulation of female mice?

2. 
T/F.  Male BALB/c male mice benefit from hCG treatment to enhance fertility.

ANSWERS
1. 
PMSG and hCG

2. 
False

Klöting et al. Light rhythm and diet differently influence facets of the metabolic syndrome in WOKW rats, pp. 31-35

Domain 3: Research

Primary Species: Rat (Rattus norvegicus) 

 

SUMMARY: Inbred Wistar Ottawa Karlsburg W (RT1u) (WOKW) rats were used as a model of metabolic syndrome and obesity.  This study examined the effects of light-dark cycles and different feeding conditions.  The light cycle for all rats was 12:12 light:dark.  However, the alteration consisted of a single 6h phase advance of the light cycle.  The animals were fed either a control diet or a high-fat and high-sugar diet).  The data in this study show that the animals receiving the high-fat and high-sugar diet AND subjected to the altered light cycle altered behavior and physiology.  The conclusion is that the suprachiasmatic nucleus (SCN), which is the “master pacemaker” of the circadian clock, is important in homeostasis and endocrine secretion.

 

QUESTIONS
1. 
The most important environmental factor for synchronizing the SCN is:

a. 
Light

b. 
High fat diet

c. 
High sugar diet

2.  True or False: Insulin is secreted in steady amounts, and is not influenced by circadian rhythms. 

 

ANSWERS
1.  
a. Light

2. 
False

Gomes de Araujo et al. Monitoring chronic physical stress using biomarkers, performance protocols and mathematical functions to identify physiological adaptations in rats, pp. 36-42
SUMMARY: The aim of this study was to characterise the effects of training on rat’s aerobic and anaerobic performances. Monotonous training programs are those that show no change in duration and intensity over time. In humans they have been shown to lead to disturbances of physiological state. However, they have not been tested in rats. The hypothesis was that such a training program would lead to similar disturbances of physiological state and therefore lead to intolerance to the exercise program. The physiological adaptations assessed were glycogen stores in various tissues, CK levels reactive with N-acetyl-L-cysteine, blood glucose and free fatty acids. Animals were trained by monotous swimming for 12 weeks. Comparison of output parameters was made between three treatment groups of animals. These were: trained animals, baseline which were measured after adaptation to water to provide reference data, and sedentary animals which were adapted to water but were not trained. Training caused a significant increase in CK, free fatty acids and glycogen stores in comparison with baseline and sedentary groups. However, aerobic and anaerobic performances were unchanged compared to non-trained animals. Therefore, although training increased the level of energy substrates available it had no effect on aerobic performance and actually reduced anaerobic capacity. This suggests that despite the increased energy stores these stores were not able to be used to improve the anaerobic performance.  This may be because this type of training does not stimulate glycogenolysis or hyperlactateaemia. 
QUESTIONS
1. T/F. Swimming may be used as method of training rats via a monotonous training program?
2. T/F. Training of rats increased aerobic performance
3. T/F. Monotonous training improves glycogen mobilisation efficiency

ANSWERS
1. T

2. F

3. F

Stöppeler et al. Gender and strain-specific differences in the development of steatosis in rats, pp. 43-52
Primary Species: Rat (Rattus norvegicus)
SUMMARY: Non-alcoholic fatty liver disease (NAFLD) occurs when the liver is unable to break down fats, causing fat to accumulate in the liver.  Non-alcoholic fatty liver disease is the most common cause of chronic liver disease in the United States.  Medical conditions such as obesity, type 2 diabetes, high cholesterol or triglycerides, metabolic syndrome, insulin resistance, dyslipidemia are associated with increased risk of developing non-alcoholic fatty liver.  Among humans less than 60 years of age, non-alcoholic fatty liver disease occurs more frequently and more severely in men compared to women.   In the present study, strain and gender differences played a significant role in the development of diet-induced NAFLD.   Standard (11%kcal fat) or High–fat (71% kcal fat) diets were fed to Sprague-Dawley and Lewis rats. In general, Sprague-Dawley rats fed the high fat diet developed more severe histological liver pathology (distortion of normal liver architecture, scattered fibrosis, neutrophil infiltration and hepatocyte ballooning). Lewis rats developed microvesicular steatosis whereas Sprague-Dawley rats developed macrovesicular steatosis accompanied by pronounced fibrosis.  In both Lewis and Sprague-Dawley rats, histologic lesions were less severe in females compared to males.  Gender and strain differences in high fat diet- induced alteration of gene expression were also noted and these differences in gene expression may be contributory to the gender and strain differences in hepatic histopathology.
  
QUESTIONS
1. 
Non-alcoholic fatty liver disease has been associated with
a.
Obesity
b. 
Insulin resistance
c. 
Surgical interventions
d. 
Medications
e. 
All of the above
2. 
True or False: Non-alcoholic fatty liver disease may progress from bland fatty infiltration of the liver to non-alcoholic steatohepatitis, fibrosis, cirrhosis, end-stage liver disease with an increased risk of hepatocellular carcinoma.
3. 
True or False: Non-alcoholic fatty liver disease is the most common cause of chronic liver disease in the United States.
4. 
True or False: Non-alcoholic fatty liver disease is more common in men than women less than 60 years of age.
5. 
Non-alcoholic fatty liver disease in humans may be caused by some medications including:
a. 
Amiodarone
b.
 Anitiviral drugs (nucleoside analogues)
c. 
Aspirin (rarely as part of Reye’s syndrome in children)
d. 
Corticosteroids
e. 
Methotrexate
f. 
Tamoxifen
g. 
Tetracycline
h. 
All of the above
6. 
True or False: Consumption of high fructose corn syrup and consumption of sucrose has been linked to non-alcoholic fatty liver disease.
7.
 In the present study, high fat diet induced hepatic steatosis is most severe in
a. 
Fischer 344 rat
b. 
Norway rat
c. 
Lewis rat
d. 
Sprague-Dawley rat
e. 
Cotton rat
8. 
Non-alcoholic fatty liver disease was most severe in
a. 
Males
b. 
Females
c. 
No gender difference
ANSWERS
1. 
e
2. 
True
3. 
True
4. 
True
5. 
h
6. 
True: Soft drinks have been linked to NAFLD through the presence of high fructose corn syrup which may cause increased deposition of fat in the abdomen[3] although the consumption of sucrose shows a similar effect (likely due to its breakdown into fructose).[4]   
7. 
d
8. 
a
Nishijima et al. Delaying embryo development by storing at 4°C for synchronization to recipients in microinjection technique in rabbits, pp. 53-57

Primary Species: Rabbit (Oryctolagus cuniculus)
Domain 3: Research

SUMMARY: Authors have checked the feasibility of use 4ºC storage microinjected rabbit embryos and if there was differences with usual microinjection procedures. 
Rabbit embryos were microinjected with complementary DNA from human C-reactive protein (CRP) or human apolipoprotein AII (apoAII) Recipient rabbits received 50 UI HCG 24h prior to embryo transfer.

Two experimental receptor rabbits were used. R1 with embryo transfer after embryo microinjection and R2 that received 4ºC storage embryos. After microinjection embryos were refrigerated for 17 to 20 hours on PBS plus 10% of FBS (fetal bovine serum), 5 mmol/l lactic acid and 0.25 mmol/l sodium pyruvate.

In both groups only microintact embryos of mostly single or two cells stages were transferred.

There were no significant differences between R1 and R2 in terms of pregnancy rate and litter size. The selected storage conditions allowed similar embryo survival rates than using fresh embryos and is an option for synchronization with later recipients avoiding wasting of donors embryos and could refine the use of animals.

QUESTIONS
1. What stage of embryos are more suitable for transfer after microinjection and refrigeration?

2. Is embryo 4ºC storage suitable with 3R´s application?

3. T/F. Rabbits could show a hypersensitive response to PMSG or not response at all.

ANSWERS
1. One and two cells morphologically intact embryos

2. Yes, reduce the numbers of animals sacrificed and maximize the use of embryos.

3. True.

Aulin et al. Cartilage repair of experimentally 11 induced osteochondral defects in New Zealand White rabbits, pp. 58-65

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T4: Treat disease or condition as appropriate; K5: Anatomic pathology including pathogenesis of significant naturally occurring and experimentally induced disease

Primary Species: Rabbit (Oryctolagus cuniculus)
 
SUMMARY: A full thickness osteochondral defect of 4 mm in diameter and 2 mm deep was created by mechanical drilling in the medial femoral condyle of both limbs in 20 female adult New Zealand White rabbits.  In a randomized fashion, one defect was treated with either (1) the hyaluronan hydrogel alone or (2) the hyaluronan hydrogel containing BMP-2. The contralateral defect was treated with saline to serve as a control. BMP-2 has been used extensively to enhance bone formation and it is also known to stimulate chondrocyte proliferation, matrix production and aggrecan synthesis. 
Postoperatively, seven (out of 18) animals were completely devoid of lameness, while 11 rabbits showed signs of lameness on one or several occasions.  No significant difference could be seen between groups or when comparing treated and untreated stifles in either group. Two post-op infections and a patellar luxation caused 3 animals to be euthanized.  There was also 1 anesthetic death.  

After 12 (n ¼ 6) or 24 (n ¼ 9) weeks, the rabbits were euthanized and the joints evaluated by histology. The defects healed with fibrocartilage like tissue, and the filling of the defects ranged from less than 25% to complete. In all animals, the macroscopic appearance of the condyle lesions was similar.  Extensive ectopic bone formation in the synovial capsule and periarticular on the distal femur was found in six of the BMP-2-treated joints.

In conclusion, the present study shows that neither treatment with hyaluronic gel alone, nor in combination with BMP-2, improves the healing of an induced cartilage defect in rabbits. Treatment with hyaluronan gel with or without BMP-2 had no effect on cartilage regeneration compared with controls.  It further shows that BMP-2 can induce ectopic bone formation, which severely affects the functionality of the joint.

 
QUESTIONS
1.
The rabbit cardiovascular system has some unique features.  Which statements are correct?

a. The Tricuspid valve of the heart has only two cusps, rather than three as in many other mammals

b. A large diffuse group of pacemaker cells generates the impulse of the sinoatrial (SA) node in the rabbit, a feature that makes precise determination of the location of the pacemaker difficult

c. The aortic nerve subserves no known chemoreceptors and responds to baroreceptors only.

d. The blood supply to the brain is restricted mainly to the external carotid artery.

e. A &C

f. All of the above

2.
The neutrophil of the rabbit is referred to as the _____________ due to the presence of red-staining granules in the cytoplasm.

3.
These methods of euthanasia in a rabbit are acceptable with conditions.

a.
Inhaled anesthetics

b.
Cervical dislocation

c.
Penetrating captive bolt

d.
All of the above

 

ANSWERS
1.
E. A small group of pacemaker cells generates the impulse of the sinoatrial (SA) node in the rabbit, a feature that facilitates precise determination of the location of the pacemaker. The blood supply to the brain is restricted mainly to the internal carotid artery.

2.
Heterophil

3.
d. All of the above

 

Murdoch et al. Intraperitoneal medetomidine: a novel analgesic strategy for postoperative pain management in pregnant sheep, pp. 66-70

Secondary Species: Sheep (Ovis aries)

SUMMARY: Providing safe and effective perioperative analgesia to pregnant sheep in experimental settings is difficult. A number of analgesic agents can have adverse effects on the fetus and/or the ewe and there are also technical difficulties associated with keeping effective plasma levels without undue stress to the mother (e.g., by having to give repeated injections). The authors investigated the usefulness of a medetomidine-loaded osmotic minipump placed in the abdominal cavity of pregnant ewes that were undergoing surgery for fetal instrumentation. The study involved 11 pregnant merino ewes at 128 days' gestation. All animals were induced with xylazine/ketamine, then intubated and maintained with isoflurane in 100% oxygen. Following laparotomy and hysterotomy, a 2mL osmotic pump was secured in a pocket of omentum. In the treatment group (six ewes) the pump was set to deliver 3 microgr/kg/hr medetomidine (10 microL per hr) whereas in the control group (five ewes) it was set to deliver sterile saline. In addition, a jugular vein catheter was secured in place to facilitate subsequent blood sampling. All sheep were evaluated post-operatively for signs of pain or sedation according to pre-defined scores by two non-blinded individuals. Serial blood samples were collected at various time intervals.

Results showed that sheep receiving medetomidine analgesia had significantly lower pain scores at 10 hours post-op than sheep in the control group. Four ewes in the control group required rescue analgesia (morphine) but none in the treatment group did. The plasma concentration of medetomidine increased over the first 10 hours in the treatment group and remained stable for the remainder of the study period (24 hours). The mean peak concentration of medetomidine in plasma was 2.87ng/ml. Sedation scores in both groups decreased over time and there were no significant differences in scores between treatment and control groups. The authors conclude that osmotic pumps delivering 3 microgr/kg/hr placed in the abdominal cavity offer effective analgesia without sedation in pregnant sheep.

QUESTIONS
1. 
What is the selectivity ratio of medetomidine for alpha-2 vs. alpha-1 adrenoreceptors?

a. 
160:1

b. 
500:1

c. 
1620:1

d. 
1520:1
2. Which of the following IS NOT a known dose-dependent side-effect of alpha-2 adrenoreceptor agonists?

a. 
Hypoxaemia

b. 
Uterine muscle relaxation

c. 
Peripheral vasoconstriction

d. 
Bradycardia
3. 
Which of the following is FALSE with regards xylazine and medetomidine?

a. 
Side-effects such as hypoxaemia and bradycardia are primarily associated with alpha-1 adrenoreceptor stimulation 

b. 
Xylazine is a more selective alpha-2 adrenoreceptor agonist than medetomidine

c. 
Xylazine has an alpha2:alpha1 ratio of 160:1

d. 
Both drugs can be given intramuscularly, intravenously and epidurally

ANSWERS
1. 
c. 1620:1

2. 
b. Uterine muscle relaxation (in fact, they can produce uterine muscle contraction) 
3. 
b. Xylazine is a more selective alpha-2 adrenoreceptor agonist than medetomidine

Lytvynets et al. Detection of pinworm eggs in the dust of laboratory animals breeding facility, in the cages and on the hands of the technicians, pp. 71-73 
SUMMARY: Oxyurids (Syphacia muris, S. obvelata), a potential contaminant in laboratory rodent colonies, are relatively non-pathogenic and symptomless, but infection s can affect research results. Control measures include removal parasitic eggs from the environment through adequate hygiene as well as the introduction of chemotherapy regimens. Direct transmission of these parasites through contaminated food, water and bedding results in re-exposure making control difficult. This study’s goal was to monitor the transmission of S. muris infection in laboratory rat breeding facilities through air, contaminated tools and technical staff.  The percentage of positive grids increased over exposed time, from 5.5% to 8.2%. Similar results were noted in the suction chamber (7.6%). More pinworm eggs were found in the ventilation system (28.7%). Half of breeding cage samples were positive for pinworm eggs (50.8%). Technical staff hand examination revealed 37.9% of cases positive. Results indicate that air, contaminated equipment and technical personnel may serve as transmission vectors of pinworms eggs. They are light weight, which allows them to be transmitted through the air, allowing contamination of large areas.  Eggs are highly resistant to various environmental factors (cold temps, drying and exposure to disinfectant). Pinworm eggs are sensitive to heat.  Proposed erradicants include ultraviolet radiation, vapors of formaldehyde, 0.5% chlorhexidine solution, chlorine dioxide (75 mg/L) or dry heat (1008C).  Breeding cages with filter top lids or individually ventilated cages may reduce pinworm egg contamination from environment. Regular cleaning that mechanically removes infectious material is the foundation of prevention.

QUESTIONS
1. Which of the following statements is false regarding pinworms?

a. Syphacia muris eggs may be found in laboratory rat breeding facilities.

b. Pinworms are pathogenic and pose a serious health risk to a rodent colony.

c. Pinworm infestations may distort biomedical research results.

d. Effective control measures for pinworm infestations include removal of parasitic eggs from environment.

2. Which of the following methods of disinfection will kill pinworm eggs?

a. Ultraviolet radiation

b. Dry heat (100 C)

c. Chlorine dioxide solution (0.5%)

d. All the above

3. 
True/False: Dust, unclean cages and animal care technicians’ hands transmit pinworm eggs around a rodent facility.

ANSWERS
1. 
b
2. 
d

3. True
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Miller et al. The virus inoculum volume influences outcome of influenza A infection in mice, pp. 74-77
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SUMMARY: The mouse model is widely used to test immune responses of potential vaccines and the preferred method of inoculation in infectious influenza models is the intranasal route as this technique can be more accurately controlled than other aerosol methods. However, there is great variation in the influenza research field regarding volumes administered intanasally with 50μL the most commonly reported volume. This lab experienced previous episode of breathing difficulty in mice administered 50μL, resulting in several animals needing resuscitation with abdominal and thoracic massage. The aim of this paper was to assess the volume dependent outcome of influenza A infection in mice given identical influenza A inoculum doses intranasally in differing volumes. Three groups of 4 female BALB/cARC mice were challenged with 25, 35, or 50μL of virus inoculum and 4 control mice received 50μL of saline. Use of real-time reverse transcriptase PCR (RT-RT PCR) for viral detection in lungs in all groups showed no significant differences in mice that received 35 or 50μL but lungs of mice that received 25μL inoculum contained significantly lower viral levels compared to both 35 or 50uL. Mice that received 35 or 50μL inoculum succumbed to infection and were euthanized at 25% body weight loss by day 5 whereas mice that received 25μL inoculum lost 20% body weight within 4 days post-inoculation but were able to recover. Clinical scoring was done based on visual observation of mice and assigning 1 for dull/ruffled coat, change in temperament, reduced food/water intake, weight loss and reluctance to move. The 50μL typically received a score of 5 by day 4, the 35μL group received a score of 5 by day 5 and the 25μL never received a score past 3. The 35μL inoculum volume maintained infectious outcomes with less respiratory distress. 

 

QUESTIONS
1. RT-RT PCR is a qualitative/quantitative PCR technique used to detect RNA/DNA expression levels.

2. Mice in this paper received 4.5 x 103 TCID50 of influenza inoculum in boluses of 25, 35, or 50μL. What does TCID50 reference?

a. Tissue Culture Infective Dose – A means of quantifying the amount of viral particles required to produce cytopathic effect in 50% inoculated tissue culture cells.

b. Total Concentration Infective Dose – A means of quantifying the concentration of viral particles required to produce infectivity in 50% of a tested population. 

c. Tissue Culture Infective Dose – Provides a measure of infectivity of a virus.

d. A and C

e. B and C

 

ANSWERS
1. RT-RT PCR is a quantitative PCR technique used to detect RNA expression levels.

2. d 

 

