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Norton et al. Refinements for embryo implantation surgery in the mouse: comparison of injectable and inhalant anesthesias – tribromoethanol, ketamine and isoflurane – on pregnancy and pup survival, pp. 335-343
Domain 2: Management of Pain and Distress, T3

Primary Species: Mouse (Mus musculus)
 

SUMMARY: This study was done to determine whether different anesthetics drugs that are used in implantation of the embryo into pseudopregnant females could affect the number of pups born and the number of pups weaned.  This study included 3 commonly used anesthetic drugs for embryo implantation surgery.  These were:  tribromoethanol (Avertin) delivered by intraperitoneal (IP) injection, IP-injected ketamine:xylazine or ketamine:medetomidine mix, and inhaled isoflurane.  The result of this study showed that there were no statistical differences among the three anesthetics (Ketamine, Avertin and isoflurane). The authors concluded that all three anesthetic agents tested are equally useful for implantation surgery.

 

QUESTIONS
1. 
What is the chemical name for Avertin?

a.
Diethethymethanol

b. 
Tribromoethanol

c.
Trichloroethanol

d. 
Tribromomethanol

2. 
Which of the following anesthetic drug is not commonly used for embryo transfer surgery?

a. 
Ketamine:xylazine

b. 
Ketamine:medetomidine

c.  
Sodium pentobarbital

d.  
Avertin

3. 
Which of the following drugs is not pharmaceutical grade?

a.  
Ketamine:xylazine

b. 
Ketamine:medetomidine

c.
Sodium pentobarbital

d. 
Avertin

4. 
The result of this study showed that:

a. 
No statistical differences among the three anesthetics (Ketamine, Avertin and isoflurane)

b.  
Avertin treated dams has higher number of live pup born 

c.  
Ketamine resulted in fewer pups reaching weaning age

d. 
Isoflurane had the best outcome

  

ANSWERS

1.
b
2. 
c
3.
d
4. 
a
 

 

Merkwitz et al. A simple method for inducing estrous cycle stage-specific morphological changes in the vaginal epithelium of immature female mice, p. 344-353

Primary Species: Mouse (Mus musculus)

SUMMARY

· In female rodents, the vaginal epithelium changes from mucous secretion to cornification over the course of the estrous cycle.

· In rats, the morphophysiological changes occur with such regularity, accuracy and precision that the specific stage of the estrous cycle can be determined by inspection of the vaginal opening and/or exfoliative vaginal cytology.

· In mice, post-mortem vaginal histology is often required to determine the estrous cycle stage for ensuring the required level of reliability.

· Because post-mortem vaginal histology is often required in mice, an excess number adult female mice are needed to allow for the delivery of sufficient numbers of mice in a desired estrous cycle stage.

· This study shows that the standard procedure for oocyte superovulation and collection in the laboratory mouse (e.g. injection of equine chorionic gonadotropin followed 48 h later by human chorionic gonadotropin) can also be reliably used to induce changes in the epithelium of 3.5-week-old mouse vaginas in an estrous cycle stage-specific manner (e.g. establishment and replacement of a mucous secreting epithelium with a cornified epithelium; induction of cornification associated loricrin expression).

· The superovulation protocol used in this study allowed for the efficient and economic induction of estrous cycle stage-specific characteristics in the Mullerian duct-derived vagina thereby avoiding the necessity of post-mortem identification of the estrous cycle stage.

· The mouse vagina is an excellent organ for studying the sequence of events leading to cornification.

QUESTIONS

1. 
In rodents, the female reproductive cycle lasts approximately:

a.
24-36 hours
b.
48-72 hours
c.
4-6 days
d.
2-3 weeks
2. 
T/F. Adult female rats present regular and successive reproductive cycles, even under the stress of routine animal facility life such as light, noise, cage cleaning and in-house transport.

3. 
T/F/ Mice display estrous cycle irregularities more frequently than rats due to the daily stress of being housed in animal facilities.

4. 
Ovarian steroid hormones cause morphological changes in Müllerian duct-derived organs such as:

a.
Fallopian tube

b.
Uterus

c.
Upper part of the vagina

d.
All of the above

 

ANSWERS

1.
c
2. 
T
3. 
T
4. 
d
 

Goyal et al. Evaluation of clinical chemistry analytes from a single mouse using diluted plasma: effective way to reduce the number of animals in toxicity studies, p.354-361

Primary Species: Mouse (Mus musculus)

 
SUMMARY: Clinical pathology testing of laboratory animals in toxicity and safety studies is an important part of safety assessment. When using smaller animals such as mice, core clinical pathology testing is limited by virtue of their relatively small blood volume and a lack of easily accessible vessels. A common approach to overcome this problem is to analyze different analytes using different animals from the same cohort, so it requires more animals and resources, and limits the ability to interpret results by not being able to provide complete profiles for each individual mouse. 

The authors in this study explore the possibility of using diluted plasma for measuring various biochemistry analytes by comparing the results against undiluted plasma samples.

Since assessment of all the analytes from the undiluted sample from a single mouse is not achievable, mice were assigned randomly into three sets (I, II and III) of six males and six females each. Blood samples were collected under isoflurane anesthesia by retroorbital puncture using an untreated capillary tube with blood being dripped into heparinized tubes. Two aliquots were prepared from each set of animals; one aliquot was utilized for dilution (it was diluted 3, 5 and 10-fold with sterile Water for Injection) and the other one was analyzed undiluted. A limited number of analytes were analyzed from each set of mice: alanine aminotransferase (ALT), alkaline phosphatase (ALP), aspartate aminotransferase (AST), sodium, potassium and chloride were analyzed from Set I; total bilirubin (TBIL), urea, creatinine, total protein (TP), albumin and calculated globulin were analyzed from Set II; and glucose, cholesterol, triglyceride, calcium and phosphorus were analyzed from Set III.

These analysis were carried out using an automated clinical chemistry analyzer using the Randox range of biochemistry reagents.

Results obtained from the diluted samples were multiplied by their respective dilution factors and compared with the results of the undiluted plasma from the same mouse. Mean±2 standard deviation (SD) of the undiluted samples and percent differences (inaccuracy) of the diluted samples were considered for comparisons.

Conclusion: The values of most of the clinical chemistry analytes, namely ALT, AST, ALP, TP, albumin, urea, cholesterol, triglyceride, calcium and phosphorus obtained from the diluted samples were well within the ranges of the undiluted ones, even up to a 10-fold dilution. The values of creatinine and TBIL from some of the diluted samples did not correlate well. For glucose, values from the diluted samples were correlated well with the undiluted ones up to a 5-fold dilution. The authors also consider that sterile water is superior to normal saline for diluting plasma
 
QUESTIONS (True or False)
1.
General clinical pathology data are used to monitor organ function, determine dose-response relationships, and as a measure of overall health.
2.
The core clinical chemistry tests recommended for animal studies are glucose, urea nitrogen, creatinine, TP and albumin.
3.
Small volumes (up to 0.5 mL) would suffice for many hematological or biochemical studies and for complete clinical chemistry.
4.
The approximate blood volume in a mouse is 77–80 mL/g.
 
ANSWERS
1.  
True
2. 
False. The core clinical chemistry tests recommended for animal studies are glucose, urea nitrogen, creatinine, TP, albumin, calculated globulin, calcium, sodium, potassium, total cholesterol, and appropriate hepatocellular and hepatobiliary tests.
3. 
False. Larger amounts are needed for complete clinical chemistry analyses. Because of this limitation, interim (in-life) blood samples are not collected routinely from mice
4.  
True. For a 25 g mouse this is equivalent to 1.9–2.0 mL. In non-terminal blood collection, the orbital sinus, jugular vein, or saphenous vein typically yield 0.2–0.3mL of blood for an average-sized adult mouse (10% of the total blood volume or 7.7–8.0 mL/g)
 
López-Salesansky et al. Olfaction variation in mouse husbandry and its implications for refinement and standardization: UK survey of animal scents, pp. 362-369

Domain 3: Research and Domain 4: Animal Care
Primary Species: Mouse (Mus musculus)

SUMMARY
Introduction: This article is the result of a survey conducted in 51 animal research units in the UK that had the goal to investigate if the potential transfer of scents of animal origin, during routine mouse husbandry procedures, could affect mouse physiology and behaviour and, by doing so, experimental results. Transfer of animal and human-derived scents is likely to occur in an animal facility through staff members (inadequate use of PPE) and the housing of different species in the same facility. 

Mice are instinctively afraid of the smell of their natural predators (including cats and rats) and this occurs even on laboratory mice that have been isolated from predators for hundreds of generations. Scents may be provided by a conspecific (pheromones), both by males and females with effects on reproduction (Whitten Effect, Lee-Boot Effect) and by other species (kairomones), including humans.

Materials and Methods: Survey was emailed to individuals involved in laboratory animal work in UK in 2012 and consisted of 34 questions covering 5 main topics: glove use and cleaning products, other animals, staff policies and personal opinions. 

The questions (both multiple-choice and open) covered: demographic information, if strains or sexes were kept separately, change of PPE between handling different sexes or other species than mice, whether anesthesia chambers or behavioural apparatus were cleaned between individuals, effects of male mouse odour on female mice and vice versa, what species were housed in the same room as mice or in the facility, ownership of pets by staff members, respondent opinions on the importance of odours from other mice or other species with respect to standardization, mouse health and physiology and behaviour.

Statistical Analysis: Respondent beliefs and actions were scored between 0 (odours not affecting on factors asked about) and 16 (odours perceived as totally affecting all factors). Spearman rank correlations were used to investigate relationships between reliefs, actions and demographics.

Results & Discussion: The survey showed that the most critical factors with the biggest risk of scent transfer were: lack of changes of PPE, methods of cleaning of anaesthesia/euthanasia chambers and behavioural apparatus between animals. Interestingly, in the 71% of cases both sexes of mice were sharing the same room: this means that pheromones could be transferred if gloves were not changed and hands not washed.

Rats were commonly (91%) housed in the same animal unit as mice and 41% of respondents believed that rat odours might affect mice. Respondents seemed most concern about the effects of other species odours on mice behaviour, health and physiology and standardization of experiments.

30% of respondents admitted to handle animals with bare hands, exposing mice to their scents.

Conclusion: This survey showed how husbandry procedures might have an impact on the welfare of laboratory mice and could add a source of variation to experimental results. Nonetheless, the survey showed a discordance as to whether the scents of animal origin have strong versus weak effects on mice.

 

QUESTIONS
1. 
Scents provided by a conspecific are called _____________________________

2. 
In females, male urine has the potential to induce changes in reproductive physiology such as the oestrus synchronization. This effect is also known as ______________________

3. Are there other known phenomena in which pheromones play a role in mice reproductive physiology?

4. True or False. Gender of the handler has been proven to have no effects on mice and on the production of pheromones. 

5. 
True or False. The survey shows that changing gloves and washing hands are moderately common practices when handling different species and that this could greatly affect animal welfare.

 
ANSWERS
1. 
Pheromones

2. 
Whitten Effect

3. 
Yes. Lee-Boot Effect: suppression or prolongation of oestrus cycle of mature female mice when females are housed in groups and isolated from males. Bruce Effect: female mice have the tendency to terminate their pregnancies following exposure to the scent of an unfamiliar male.

4. 
False. Male and female mice exposed to human males or their scents display behaviours associated with stress, signs of pain inhibition and physiological changes, indicating hypothalamic activation and fear-like behaviours. (See references: 9, 14, 15, 25, 43, in the article)

5. 
True
Weaver et al. Use of the RatLoft decreases pup mortality in lactating mice, pp. 370-378

Primary Species: Mouse (Mus musculus)

Domain: 2

SUMMARY

Introduction: Laboratory dams are at risk for developing mood disorders relates to stress and depression that can affect both the dam and the researcher. Environmental enrichment has been shown to decrease depression-like behaviors in rodents. The objective of the study was to determine whether the RatLoft, a hollow metal tub, affected maternal welfare in laboratory conditions increasing 5-HT levels and decrease depression-like behaviors. 

Material and Methods: Pregnant female mice, 11 C57B6/J wild-type and 13 C57B6/J TPH1-/-, were individually housed. Litter sizes were not standardized. Blood was collected and body weight was recorded on d1, d9 and d21. Milk yield was determined using the weight-suckle-weigh method. 
Results: Presence or absence of the RatLoft did not affect the tendency to kill the pups within the WT group while within the TPH1-/- tended to kill less with the RatLoft. Disregarding the RatLoft, there were no differences in mortality rates of TPH-/- dams and WT dams. The RatLoft presence or absence did not affect the serum 5-HT concentrations and there were no interactions with L versus NL and time. In particular, the presence of the RatLoft increased significantly the serum 5-HT concentrations within the TPH-/- group but not within the WT group and no interactions were observed. The BW per pup of WT dams was greater than TPH-/- dams. Pups whose mothers had access to the loft weighed less than those without loft. Average dam weight was not affected by the genotype or by the absence or presence of the loft. The milk yield was not affected by the absence or presence of the loft and no interaction was seen. TPH-/- dams produced less milk than WT dams.

Discussion: Lactation is a physiologically demanding in general, nursing dams spend 70% of their day on the nest, it can be more so when in a confined cage. Additional stress is provoked through handling of the researcher. Some behaviors that result in infanticide may be adaptive. In the study, pups were handled daily beginning on the day of birth and any dead pups were removed from the cage immediately. Environmental enrichment (EE) has been shown to diminish behaviors that may lead to infanticide. 5-HT concentrations may contribute to the well-being of laboratory animals by regulating mood and acting as homeostatic regulators of the mammary glands. Access to RatLoft increased circulating 5-HT levels in mice deficient for TPH1. Use of RatLoft could prove beneficial to researchers working with lactating mouse models.

QUESTIONS (True or False)
1. 
Environmental enrichment, strain and parity have been shown to have an important role in determining pup survival.

2. 
The presence of the loft overall affected serum 5-HT concentrations.

3. 
The fact that the pups whose mothers had access to the loft weighed less than their counterparts may be due to the possibility that the pups were climbing and self-weaning on the dam's food.

ANSWERS
1. 
True

2. 
False

3. 
True

Backer-Grøndahl et al. A new non-craniotomy model of subarachnoid hemorrhage in the pig: a pilot study, pp. 379-389

Domain 3

Primary Species: Pig (Sus scrofa)
 

SUMMARY: Subarachnoid hemorrhage (SAH) caused by rupture of an intracranial arterial aneurysm is a devastating disease affecting young people, with serious lifelong disability or death as a frequent outcome. The pathophysiological mechanisms leading to brain injury after aneurysmal SAH (aSAH) are not well described, so large animal models that exhibit all the cardinal clinical features of human SAH are highly warranted. This pilot study aimed to develop a non-craniotomy model of SAH in pigs suitable for acute intervention studies and the article presents data on six Norwegian Landrace pigs who received advanced invasive hemodynamic and intracranial pressure (ICP) monitoring. The subarachnoid space, confirmed by a clear cerebrospinal fluid (CSF) tap, was reached by advancing a 20G spinal needle below the ocular bulb through the superior orbital fissure and into the interpeduncular cistern. SAH was induced by injecting 15mL of autologous arterial blood into the subarachnoid space over 60 seconds. Macro- and microanatomical investigations of the pig brain showed a typical blood distribution consistent with human aneurysmal SAH (aSAH) autopsy data; the subarachnoid distribution of blood was in the region of the circle of Willis, and spread into the Sylvian fissures and over the hemispheres, cerebellum and caudally to the brainstem/pons. MRI of one pig brain showed massive SAH after injection of autologous blood, though a component of subdural bleeding could not be excluded. Immediately after SAH induction ICP sharply increased with a concomitant reduction in cerebral perfusion pressure (CPP). ICP returned to near normal values after 30 min, but increased subsequently during the experimental period. Signs of brain edema were confirmed by light microscopy post-mortem. None of the animals died during the experimental period. An obvious disadvantage of this model is the lack of a cerebral artery wall puncture, which would mimic aneurysmal rupture in human aSAH; however, an advantage of the injection method is the ability to control the volume of blood injected and thus the hemorrhage size and severity of SAH. This transorbital injection model of SAH in the pig mimics human aSAH and may be suitable for acute intervention studies but is technically challenging and needs further validation.

 

QUESTIONS
1. 
In this technique, the subarachnoid space is reached by advancing a needle below the ocular bulb through the __________.

a. 
Inferior orbital fissure

b. 
Superior orbital fissure

c.  
Foramen rotundum

d. 
Foramen spinosum

2. 
Pigs have a fine-masked capillary plexus interpolated in both the carotid and vertebral artery circulation at the cervicocranial junction, called __________ that makes passage of an endovascular catheter impossible.

a. 
Rete mirable

b. 
Torus pyloricus

c.  
Circle of Willis

d. 
Sylvian fissures

3.
A commonly used model of SAH is injection of blood into the __________.

a.  
Postglenoid foramen

b. 
Globus pallidus

c. 
Cisterna magna

d. 
Bregma suture

 

ANSWERS
1. 
b
2. 
a
3. 
c
 

Hardie and Sheehan. A lateral thoracotomy approach for thoracic duct cannulation and lymphatic fluid collection in a feline model, pp. 390-396
Secondary Species: Cat (Felis catus domesticus)
SUMMARY: This study describes a lateral thoracotomy approach for thoracic duct cannulation and lymphatic fluid collection in a feline model. The thoracic duct was cannulated via a left lateral intercostal thoracotomy in 12 cats. Lymphatic fluid was collected for up to 16 days and analyzed on days 3, 9 and 16. The volume collected and duration of cannula patency were recorded. Contrast imaging of the thoracic duct was performed if fluid ceased to flow or at the end of the 16-day study period. In two cats, the cannula became dislodged within 24 h. For the remaining 10 cats, mean daily volume collected was 43.7mL (median 41.0, range 2.3 to 152.4 mL), and mean duration of cannula patency was 8.2 days (median 6.5, range 3 to 16 days). Contrast imaging revealed that the cannula was patent in three cats, obstructed in two cats, and the thoracic duct had ruptured or had extravasation of contrast outside the duct in five cats. Cytological examination of lymphatic fluid from the three time points revealed normal appearing small lymphocytes (97%) and few (3%) non-degenerate neutrophils, macrophages, eosinophils, and plasma cells. Based on the results of this study, lateral thoracotomy approach for thoracic duct cannulation is a feasible technique for collecting lymphatic fluid in cats. This technique may have application as a model for short-term evaluation of thoracic fluid in cats; however, cannula patency was unpredictable and should be considered when utilizing this technique.
 
QUESTIONS (True or False)
1. Chylothorax is among the most commonly diagnosed effusive pleural diseases in cats, the majority being of idiopathic rather than traumatic origin

2. Cats with chylothorax suffer from tachypnea, dyspnea, lymphopenia, weight loss and anorexia

3. If left untreated chylothorax generally resolves spontaneously leaving no physical damages

4. Chylothorax surgical treatment involving thoracic duct ligation is generally successful, but carries substantial morbidity highlighting the need for more effective medical treatments

5. On the contrary than cats, humans are never affected by chylothorax

ANSWERS
1. True

2. True

3. False: If left untreated pleural fibrosis may develop, which can lead to substantial respiratory insufficiency and potentially death

4. True

5. False: Humans are similarly affected by chylothorax, and in many cases fluid accumulation can be persistent despite repeated thoracocentesis and medical therapy

SHORT REPORTS
Kärrberg et al. Refinement of habituation procedures in diet-induced obese mice, pp. 397-399

Domain 2

Primary Species: Mouse (Mus musculus)

SUMMARY
Introduction: High-fat diet-induced obese (DIO) mice are more sensitive to stress-related behaviours than genetic models of obesity resulting in weight loss and increased catabolism. Oral gavage is a stressful procedure in unhabituated animals. Restraint required for gavage is stressful and habituation to handling reduced stress associated with gavage in animals. This study investigated whether handling and restraint could replace sham treatment in the acclimatization period. 

Materials and Methods: twenty-three female were either undisturbed, hand-restrained for 10s or sham-gavaged daily for six days prior to eight days of twice daily gavage. On day 8 blood was collected. Homeostatic model assessment (HOMA) was calculated with glucose and insulin levels. 

Results: 2,4% and 1,4% weight loss seen during habituation (days -6 to 0) in the restrained and sham gavage groups, respectively, was significantly more than undisturbed animals. The weight loss was most significant in the first four days. Animals in the undisturbed group showed a slight weight gain during this period. The 4.4% weight loss in the undisturbed during water gavage treatment was statistically different from other groups. The HOMA analysis, basal insulin and glucose levels were not significantly different. 

Discussion: stress associated with experimental manipulation can impact the scientific outcome and require more animals. By habituating DIO mice to substance administration, stress-related weight change can be eliminated. Animals that received the sham administration did not show further weight loss suggesting that the handling and insertion of gavage needle alone was the stressful event rather than the liquid administration to the stomach. This study suggested that the more profound stress was due to restraint rather than to the insertion of the gavage needle. The similar HOMA values amongst groups suggested that all animals habituated to the procedure after multiple days of handling.

QUESTIONS (True and False)
1. 
Stress results in decreased food intake and increased catabolism.

2. 
For refinement improvement, prior habituation to only restraint is as effective as prior habituation to restraint and to sham gavage. Furthermore, by reducing the period of repeated gavage, the potential for traumatic injury is lessened. 

3. 
Gavage associated-stress impacts on the experimental results and non-habituated animals show different basal insulin and glucose levels at the end of the treatment.

ANSWERS
1. 
True

2. 
True

3. 
False

Häger et al. Detection of antibodies against Theiler’s murine encephalomyelitis virus GDVII strain in experimental guinea pigs, pp. 400-403

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions 
Secondary Species: Guinea pig (Cavia porcellus)

 

SUMMARY: “Guinea pig lameness” was first described by Paul Romer in 1911 while searching for animal models of human poliomyelitis. The CNS disease led to cachexia and death of the guinea pigs within 4 weeks of onset of clinical signs. The causative agent of this disease in 1911, and again in 1997, was never identified but suspected to be viral in origin. 

 

TMEV is a natural infection in mice that results in asymptomatic infection of the GI tract with seldom spread to the CNS. TMEV poliomyelitis in mice is dependent on route of inoculation (intranasal or intracerebral), host genotype and virus strain. Rats and hamsters of young age may also be susceptible. 

 

The animal facility at Hannover Medical School observed lameness in guinea pigs housed in the same room but associated with two separate commercial suppliers. Histopathologic changes included motor neuron damage of the lumbar spinal cord without change in the brain. Serologic testing was negative for the presence of pathogens in the guinea pigs, however there were antibodies detected to TMEV GDVII virions. Subsequent diagnostic testing was conducted at the parent institution, other institutions with animals from the same vendor, and the vendor, as well as retrospective evaluation. It was determined that the source of the unknown viral infection that resulted in seroconversion to GDVII was from animals that came from one specific commercial supplier. 

 

QUESTIONS
1. 
What is the difference between IFA and ELISA for diagnosis of opportunistic pathogens?

a. 
IFA detects antibody, ELISA detects antigen

b. 
ELISA detects antibody, IFA detects antigen

c. 
Both detect antibody, IFA requires more steps 

d. 
Both detect antigen, ELISA requires more steps

2. 
Which virus below is also used to produce poliomyelitis in the C58 mouse? 

a. 
LDV

b. 
MMTV

c. 
MHV

d. 
MPV                 

3. 
TMEV is a member of which virus family?

a. 
Paramyxoviridae

b. 
Togaviridae

c. 
Picornaviridae

d. 
Parvoviridae

 

ANSWERS
1. b
2. a
3. c[image: image1][image: image2][image: image3][image: image4][image: image5][image: image6][image: image7][image: image8][image: image9][image: image10][image: image11][image: image12][image: image13][image: image14][image: image15][image: image16][image: image17][image: image18]
