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Smith et al.  Analysis of breeding and pathology helps refine management practices of a large-scale N’-ethyl-N’-nitrosurea mouse mutagenesis programme, pp. 1-10

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions 
Domain 2: Management of Pain and Distress 

T1. Recognize pain and/or distress 

T2. Minimize or eliminate pain and/or distress 

T3. Euthanatize (Euthanize) Animal Care: Develop/Manage animal husbandry programs

Primary Species: Mouse

SUMMARY: Mouse ENU mutagenesis has helped identify novel genes involved in immunity, allergy and autoimmunity, craniofacial abnormalities, male infertility and behavior.  ENU is a commonly used mutagen for phenotype-driven screens in mice. As an alkylating agent its ethyl group is transferred to nucleophilic sites on each of the four nucleotides of DNA. This results in mispairing at the next round of DNA replication. ENU predominantly mutates A:T base pairs, and in mouse phenotypic screens approximately 60% of the mutations detected are A:T to T:A transitions or A:T to G:C transversions. Successful ENU treatment causes a period of sterility of approximately eight weeks starting 3–4 weeks post exposure (i.p. injection).
For the first three weeks, post-injection progeny may arise from spermatozoa that were in the later stages of development when exposed to ENU. Clinical signs most frequently observed in treated mice include rapid respiration, hunched posture and piloerection, although at higher doses mice may be found dead without promontory signs.
Pathology induced by ENU and its impact on breeding was evaluated in BALB/cAnNCrl and C57BL/6J mice. Irrespective of the ENU dosage regimen used, the majority of ENU-treated mice were culled on welfare grounds before being retired from the breeding program. In both mouse strains, morbidity and mortality due to tumor rises with ENU dose. In more than 75% of C57BL/6J males, morbidity and mortality were attributable to the development of malignant T-lymphoblastic lymphoma. Approximately 50% of ENU-treated BALB/cAnNCrl males develop early malignant T-lymphoblastic lymphoma, or late-onset lung carcinoma.

The median number of offspring per ENU-treated C57BL/6J male in standard matings with C3H/HeH females decreased with increasing dosage. The two most important underlying causes for lower male fecundity were increased infertility in the highest dosage group and reduced numbers of litters born to the remaining fertile C57BL/6J males due to a higher incidence of morbidity.  C57BL/6J males treated with 3 _ 100 mg/kg ENU on average have 88 days between the birth of the first litter(s) and lymphoma-associated death . With this information in hand, authors were able to identify timelines and refine breeding strategy to maximize the number of offspring from each ENU-treated male, increasing productivity by twofold, by rotating productive males between two cages to expose them to more females. This optimizes the number of mutation carrying offspring while reducing the number of ENU-treated males that must be generated. 

The higher ENU dosage regimens (3 _ 90 mg/kg and 3 _ 100 mg/kg) were associated with an increasing percentage of C57BL/6J and BALB/cAnNCrl males that were culled due to illness (‘culled sick’) or were found dead without premonitory signs. However, in BALB/cAnNCrl males there was an increasing dose-dependent proportion of mice that never regained fertility. Morbidity and mortality in the vast majority of both the BALB/cAnNCrl and C57BL/6J strains were multisystemic lymphomas and lung tumours. Small benign lung adenomas were commonly found in ENU-treated C57BL/6J and BALB/cAnNCrl mice of all ages, but these were not sufficiently large or numerous enough to be classified as a primary cause of morbidity or mortality. 
In contrast, large lung carcinomas were likely to be clinically significant in BALB/cAnNCrl mice, as clinical signs could not be attributed to multisystemic lymphoma. Some morbidity in mice was associated with intestinal tumors causing partial bowel obstruction, and the incidence of such tumors appeared to increase with ENU dosage. Incidence of intestinal tumours appeared lower in BALB/cAnNCrl males than in C57BL/6J. In contrast, renal neoplasia was a common, clinically non-significant finding in both BALB/cAnNCrl and C57BL/6J males.  One hundred percent of lymphoid tumours were positive for CD3 and negative for B220, and all were typical of T-lymphoblastic lymphoma. Most T-lymphoblastic lymphoma cases were presented as a space occupying (.5 mm) mediastinal mass with intrathoracic direct spread to adjacent structures.  A large proportion had extrathoracic involvement in liver, spleen,  kidney, lymph node, meninges, and adrenals; 49% (n ¼ 99) of the C57BL/6J males had additional sternebral bone marrow involvement by lymphoma. 
In cohorts of BALB/cAnNCrl mice, there was an early cluster of lymphomas followed by a later cluster of lung carcinomas. In contrast, in C57BL/6J mice morbidity was almost exclusively due to lymphoma early in the breeding program. In both strains, the peak of lymphoma incidence was well within the breeding period for these mice. The significantly later onset of lung carcinoma in BALB/cAnNCrl mice suggests that these lesions were far less likely to impact on the breeding program as many more of these mice would have lived long enough to reach their pup limit.  The most dramatic negative effect on fecundity was a dose dependent increase in the number of G0 males that failed to produce any offspring at all. This was possibly related to the cumulative dose for each regimen, and in the highest regimen of 3 _ 100 mg/kg results in 40% of the males failing to produce any offspring at all. However, the development of neoplasia during the breeding program clearly resulted in greater losses with only approximately 12% of males treated with higher dosage regimens alive at one year compared with approximately 40% at lower dosages. The most important contributory factor to the reduction in fecundity of males that did breed was a reduction in the number of litters produced due to increased incidence of morbidity in the highest ENU dosage cohort.

The average litter size  and frequency of litter production were not altered. Histological assessment of testes in C57BL/6J males culled sick  found that repopulation of the testes was complete and histologically unremarkable in the vast majority of cases by the time of postmortem examination.

QUESTIONS:
1. CD3 immunostaining indicates

a. B lymphocyte

b. T lymphocyte

c. Neutrophil
d. Macrophage
2. B220 immunostaining indicates

a. B lymphocyte

b. T lymphocyte

c. Neutrophil
d. Macrophage

3. ENU and MNU are potent

a. Mitogens

b. Mutagens

c. Alkylating agents

d. Carcinogens

e. teratogens

f. B and c and d and e
4. The target cell for ENU mutagenesis
a. Spermatogonial stem cells

b. Hematopoietic stem cells

c. Both a and b
5. ENU will cause

a. Immunosuppression

b. Temporary or permanent infertility

c. A and b
6. The most common tumor induced by ENU in mice is

a. Myeloid leukemia

b. Plasmacytoma

c. B cell lymphoma

d. Lymphoblastic T cell lymphoma
7. ENU is the most potent mouse mutagen and induces point mutations at a rate of 

a. 1 per 700 gametes

b. 1 per 100 gametes

c. 1 per 1000 gametes

d. 1 per 10 gametes

ANSWERS
1.
B

2. 
A

3.
F

4.
C

5. 
C

6. 
D

7.
A

Dickinson et al.  Influence of early neonatal experience on nociceptive responses and analgesic effects in rats, pp. 11-16
Species: Primary Rat (Rattus norvegicus)
Domain 2, Task 1,2, K 4, 5

SUMMARY: Cross-fostering of laboratory rats is a common procedure used by commercial breeders.  Maternal separation has been shown to alter both nociception and analgesia responses.  The purpose of this study was to assess the effects of cross-fostering on baseline nociceptive thresholds, responses to morphine and buprenorphine, and responses in an elevated plus maze to measure anxiety.  There were 48 Sprague Dawley rats used in the study: 12 males & 12 females from natural litters; 12 males & 12 females that  had been cross-fostered.  There was no significant difference when comparing cross-fostered & naturally-reared rats with regard to the  number of trips to the open arms or time spent on the open arms of the elevated plus maze.  At 7 wks of age, the withdrawal latency of cross-fostered rats was significantly higher at the lower intensity.  At 9 wks of age, cross-fostered rats had significantly lower withdrawal latencies at the higher intensity.  At both thermal intensities, buprenorphine had significantly greater area under the curves (AUCs) in cross-fostered rats.  At the high intensity, there was a significant difference between the AUCs of buprenorphine and morphine for cross-fostered and naturally-reared rats.  Cross-fostering leads to changes in thermal nociception and sensitivity to buprenorphine and morphine.  

QUESTIONS:

1.
The foot withdrawal latency of the rats in this study was measured using the ___________________.

2.
T or F: When administered the same dose of morphine, the cross-fostered rats showed an increased effect of its action.

3.
Which of the following is NOT true regarding alterations that have been observed in rats following early maternal separation?
a.
Facilitation of primary infection by Nippostrongylus brasiliensis

b.
Increased weight of the adrenal glands

c.
Decreased expression of NMDA NR2B receptors

d.
Increased expression of GLAST

ANSWERS:

1.
Hargreaves apparatus

2.
False- decreased effect

3.
b.  Has been shown to cause a decrease in the weight of the adrenal glands

Roughan et al.  Automated analysis of postoperative behavior: assessment of HomeCageScan as a novel methods to rapidly identify pain and analgesic effects in mice, pp. 17-26

SUMMARY: The purpose of this study was to evaluate whether the automated behaviour recognition software “HomeCageScan (HCS)“ could detect behaviour changes and any positive analgesic effects in two mouse strains undergoing vasectomy. In addition, the effectiveness of HCS in differentiating between the effects, relative to manual analysis was examined. HCS is a software-driven behaviour system which analyses locomotion parameters based on movement associated vibrations. Animals involved in the study were BL6 and C3H/HeN mice and surgical groups underwent a vasectomy procedure. The groups assigned in the study consisted of Surgical and non-surgical groups with meloxicam analgesic at various dose rates or saline control. Two non-surgical groups also underwent anaesthesia as a control either with or without analgesic. Anaesthesia consisted of isoflurane and oxygen induction and maintenance. Filming of the animals began one hour after surgery. For the manual analysis 6 minutes of filming was performed and then a further 20 minutes was used for the HCS analysis. An experienced observer was used for the manual analysis. 
After time-matching, HCS and the manual analysis produced activity data that generated identical conclusions regarding treatment effects and strain differences. Both methods showed that following vasectomy there was markedly reduced activity. Low dose meloxican (5mg/kg) had a positive effect on mobility but this declined as dose rate increased. Both analysis methods yielded this result. 
In conclusion, HCS provided a sufficiently accurate method of analysing mouse behaviour to make it useful. The ability to train the software to recognise a greater range of pain behaviours, including pain specific indicators is of great value and is an area to investigate in future studies. 

QUESTIONS:
1. T/F- Vasectomy had an effect on mouse mobility.  

2. T/F- Meloxicam always increased mobility of animals post surgery. 

3. T/F-HCS was a reliable method of analysing mouse behaviour post-operatively. 

ANSWERS:
1. T- Vasectomy caused mice to move less. 

2. F- Meloxicam only increased mobility at low dosages. 

3. T

Alves et al.  Intraperitoneal anaesthesia with propofol, medetomidine ad fentanyl in mice, pp. 27-33

SUMMARY: Fast recoveries are essential when looking for a safe anaesthetic protocol to use on mice. Propofol is a short-acting anaesthetic agent, which provides a smooth, fast recovery. A recent study carried out in their laboratory showed that the intraperitoneal (i.p.) administration of propofol combined with a fast-acting opioid does not provide a sufficiently stable anaesthesia. In this experiment, they hypothesized that the additional application of medetomidine would increase muscle relaxation and analgesia. Fifty-four male CD1 mice, divided into six groups of five and three groups of eight, were used to test nine different combinations of propofol, medetomidine and fentanyl administered i.p. and reversed with atipamezole 30 min after induction. These combinations were composed in the following manner: propofol 75 mg/kg, medetomidine 1 and 2 mg/kg and fentanyl 0.1, 0.15 and 0.2 mg/kg. The depth of anaesthesia, loss of righting reflex, loss of pedal withdrawal reflex, pulse rate and respiratory rate were recorded along with the duration and quality of the recovery. The combination of propofol and medetomidine provide a predictable induction, hypnosis and muscle relaxation, but surgical anaesthesia (loss of pedal withdrawal reflex) was not achieved. The addition of fentanyl increased analgesia leading to surgical anaesthesia. They concluded that a combination of 75/1/0.2 mg/kg of propofol, medetomidine and fentanyl, respectively, is a safe, easy and reversible technique for i.p. anaesthesia in mice, providing a surgical window of 15 min and restraint for 30 min with a fast recovery. 
 
QUESTIONS:
1. True or false: the lymphangiectasis and chyloperitoneum observed at necropsy may be associated with the administration of propofol by the i.p. route
2. True or false: a significant increase in pulse rate was observed after atipemazole administration in all groups.
3. What are pharmacodynamic effects of medetomidine?
4. True or false: the increase in fentanyl dosage to 0.2 mg/kg provided a more stable anaesthesia and a longer surgical period.
 
ANSWERS:
1. True.
2. True.
3. Hypothermia, hypotension and cardiovascular depression due to α2-agonists.
4. True.
Shang et al.  Microsatellite analysis in two populations of Kunming mice, pp. 34-40

SUMMARY: Kunming mice are the most widely used outbreed colony in China. Differences in biological characters and drug reactions among different populations have been observed when using Kunming mice. But the molecular genetic profiles of Kunming mice and the extent of genetic differentiation among populations are unclear. Fifteen microsatellite markers were screened by a fluorescence-based semi-automated genotyping method for the two main populations of Kunming mice from Beijing and Shanghai in China.
The study shows that moderate polymorphisms exist in the Kunming outbreed mouse, which makes it a suitable laboratory model for biomedicine. However, considerable genetic differentiation exist between populations, because geographic isolation and long-term closed-off propagation within each population. As Kunming mice are the most widely used outbreed mice in China, genetic profiles of these animals need to be unified and standardized

QUESTIONS:
1.
T/F. Kunming mice are the second most widely used outbreed colony in China

2.
Which of the following statements is true about Kunming mice?
a.
They have similar biological characters

b.
Their molecular genetic profile is clearly defined

c.
Their name proceed from the researcher who brings the strain to China

d.
None of above

3.
T/F.  Although outbreed stock, little genetic differentiation has been detected in Kunming mice
4.
The Kunming mice were originated from:

a.
NMRI mice

b.
AKR mice

c.
BALB/c mice

d.
Swiss mice

5.
What are 4 reasons for the wide use of Kunming mice in research?


-


-


-


-

6.
What have most influenced the stability and genetic character of Kunming mice populations?

a.
Background and breeding program

b.
Background and management

c.
Management and breeding program

d.
None of above

7.
T/F.  Although genetic quality monitoring with biochemical markers have reported no notable genetic differences in Kunming mice, microsatellite analysis has demonstrated important genetic differentiation

8.
Outbred stock is defined as:

9.
T/F.  For genetic monitoring, the same number of animals and testing loci are needed to evaluated inbred and outbreed stocks

10.
Microsatellites DNA are also named as:

a.
Testing loci

b.
Short tandem repeats

c.
Primers genetic evaluation

d.
Main DNA markers

11.
To consider a DNA marker valuable for genetic testing of laboratory animals, it has to have:


-


-


-


-

12.
How many Kunming mice core populations have?

a.
5

b.
1

c.
2

d.
3

13.
T/F. Because mice used in toxicological or pharmacological research are obtained from outbred colonies, their genetic quality is important

14.
T/F. Microsatellites are more suitable markers for genetic monitoring of outbreed stocks with genetic heterozygosity than allozymes

15.
SNPs (single-nucleotide polymorphisms) can be employed for outbreed stock genetic monitoring due to:

a.
Good reproducibility

b.
High throughput

c.
Automation and low cost

d.
All of above

16.
T/F. Considerable genetic differentiation exists between the two main Kunming mice populations due to geographic isolation and long-term closed-off propagation

17.
T/F. Effective comparisons of experimental results would be easy to obtain using different Kunming mice populations

18.
T/F. The management procedure for a reunited breeding stock of Kunming mice has taking into account the need of maximum avoidance of inbreeding, random genetic drift and unconscious selections

ANSWERS:
1.
F

2.
d

3.
F

4.
d

5.
High disease resistance, good adaptive capacity, high breeding coefficient, good survival rate

6.
c

7.
T

8.
A restricted colony of animals with a limited increase in the inbreeding coefficient at 1% per generation and a high degree of genetic variability

9.
F

10.
b

11.
Abundant loci, good polymorphisms, ease and stability of testing, Mendelian codominant inheritance

12.
c

13.
T

14.
T

15.
d

16.
T

17.
F

18.
T

Manzo et al.  Comparative study of heart rate variability between healthy human subjects and health dogs, rabbits and calves, pp. 41-45

Task Designation:  3- Provide Research support, advise and consult on research, design and conduct research

 

Species: Primary- dog and rabbit; tertiary- bovine

 

SUMMARY: The purpose of the study was to evaluate heart rate variability (HRV) between humans (n=9), rabbits (n=9), canines (n=15) and calves (n=9) to assess which species most accurately replicated the human system for research purposes.  The test subjects were individually placed in a quiet temperature controlled room and had a three lead ECG performed.  One minute was recorded for baseline and then study data was collected over a ten minute period.  The data was spectrally analyzed by a MemCalc system to evaluate R-R interval (RRI) variability.  The RRI variability was converted into high frequency (HF) waves as a marker of parasympathetic nervous activity and low frequency (LF) waves as a measure of both sympathetic and parasympathetic nervous activity.  The ratio of LF to HF is an indicator of sympathetic nervous activity.  Haemodynamic data was also evaluated in dogs and calves under anesthesia including AP, right atrial pressure, pulmonary arterial pressure (PAP), pulmonary capillary wedge pressure and cardiac output (CO).  Heart rate was significantly lower in humans than in dogs, calves or rabbits.  LF and HF were significantly lower in rabbits than in humans.  Dogs and calves showed similar LF, HF and LF/HF as compared to humans.  The diastolic and mean AP in dogs was higher than in calves.  The systolic and mean PAP in dogs was lower than in calves.  The CO and stroke volume in calves was significantly higher than in the dog.  The authors conclude that based on this data and the data found in a literature search that dogs and calves are a good model for HRV physiological comparisons to humans due to the comparable LF and HF values.  They recommend further study with long term data collection to assess 24 hour variability and eliminate any skew from stress of short term ECG collection.

 

QUESTIONS:

1.  
T or F  Rabbits are a good model for human heart rate variability.

 

2.  
Calves and dogs are good models for human heart rate variability because:

A.  
They have a larger body mass than rabbits

B.  
They have a similar heart rate to humans

C. 
They have similar parasympathetic and sympathetic nervous activity as determined from R-R interval variability

    

ANSWERS:

1.  
False.  Rabbits have a significantly higher heart rate and significantly lower LF and HF than humans.

2.  
C

Boyen et al.  Porcine in vitro and in vivo models to assess the virulence of Salmonella enterica serovar Typhimurium for pigs, pp. 46-52

Species: swine (primary) 
Domain 3: research 
SUMMARY: The authors compare assays for virulence of Salmonella isolates. In vitro studies using two porcine intestinal cell lines (a polarized neonatal enterocyte and a non-polarized epitheloid cell line) were used to model the intestinal phase of infection. The systemic phase of infection (invasion and proliferation) was modeled using porcine pulmonary alveolar macrophages and peripheral blood monocytes. Ability of peripheral blood neutrophils to kill Salmonella bacteria was determined in an in vitro assay. The porcine ligated intestinal loop model was used to determine influx of neutrophils into isolated loops of ileum into which suspensions of S. Typhimurium had been injected. Finally, in vivo piglet models were used to investigate the course of Salmonella infections in pigs and a dose response curve.
QUESTIONS:
1. 
The development of in vitro tests for Salmonella virulence is desirable because: 

a.  In vitro tests utilize fewer live animals
b. In vitro tests are much less expensive and time consuming
c. In vitro tests can be utilized to screen candidate vaccine strains prior to in vivo studies
d. All of the above
2.
Invasion of epithelial cells by Salmonella is 

a. 
Greater in polarized cells than in non-polarized (epithelioid) cells 
b. 
Greater in non-polarized cells than in polarized cells
c. 
Equal in the two cell types 
d. 
Neither cell type produced a good model for invasion 
3.
The intestinal loop model in young pigs is advantageous in that 
a. 
Abundant amounts of fluid can be harvested for neutrophil isolation 
b. 
A single pig can generate as many as 30 x 7 to 8 cm loops 
c. 
The loops can be used to determine killing of salmonella in tissues 
d. 
All of the above 

4.
T/F.   Salmonella enterica serovar Typhimurium is a zoonotic pathogen. 
5.
T/F.   Reliable colonization of the bowel in 4 week old commercial pigs was obtained with an oral inoculum of 107 cfu S. Typhimium
6. 
T/F.  Peripheral blood monocytes allowed intracellular Salmonella growth as opposed to tissue macrophages which restricted bacterial growth. 
7. 
T/F.  Reliable clinical symptoms of diarrhea, fever and weight loss were seen in groups inoculated with 109 cfu but not 105 or 107 cfu of S. Typhimurium.
ANSWERS: 
1. 
D

2. 
A

3. 
B

4. 
T

5. 
T

6. 
F

7. 
T
Sathy et al.  Dynamic contrast-enhanced and T2-weighted magnetic resonance imaging study of the correlation between tumour angiogenesis and growth kinetics, pp. 53-59

Domain 3: Research  

Species: Primary- Mouse
SUMMARY:  Goal of study was to use in vivo MRI monitoring of the dynamics (of vascular supply) throughout tumor growth to develop new strategies for therapeutic targeting.  Angiogenesis is necessary for tumor growth (typical therapeutic target) and onset can occur at any stage of tumor progression. 
Epstein-Barr virus encoded oncogene latent membrane protein 1 has been associated with human malignancies such as endemic nasopharyngeal carcinoma (NPC).  Evaluated imaging modalities using a mouse model: EBV-N-LMP1  [EBV-encoded LMP1 isolated from an NPC in Taiwan] SQ injection into SCID mice, then maintained in BALB/c mice via tumor grafting every 4-6 wks.  
Temporal assessment of angiogenesis using Dynamic contrast-enhanced MRI (DCE-MRI) used to assess tissue perfusion and angiogenic tumor vasculature.   The volume transfer constant (K trans) was measured for the passage of CA (contrast agent) from the vessel into the extravascular extracellular space.  (most common model used)  K trans is influenced by blood volume and flow and the permeability surface (PS) area product.   Total volume (MRI T2 values) were compared to the K trans.
MRI:  horizontal 7.0 T, images at 9 time points (day 3 -28) under isoflurane anesthesia, TR (repetition time), TE (echo time).  T1 and T2 images were obtain to create maps and tumor volume (details in article) 
DCE-MRI:  

T1 weighted spin-echo sequence: 40 axial images acquired before and after IV injection of CA gadopentic acid (Gd-DTPA).  CA administered via catheter inserted below eyeball (sclera).  
ROI:  Region of interest, total volume was calculated as the sum of all ROIs from each individual slice.  
Results:  individual tumors showed extensive variability in size, yet the exponential growth pattern of the volume time curve was similar for all mice.  Growth started slow, after day 11 exponential growth in size, maximum on day 28.   Day 11-14 was a critical time for tumor growth.   On day14, gradual increase in K trans values toward the core region suggest the development of neo-vessels from the periphery to the core region during this period.  On day 28, K trans values low and stable suggesting maturation and stabilizing of vessels. 

QUESTIONS:

1.  DCE-MRI was used in this study for which of the following reasons?

a. To evaluate tissue perfusion

b. To evaluate angiogenic tumor vasculature

c. Measure tumor volume

d. A and B

2. What is a challenging factor of using DCE-MRI and how was that overcome?

3.  During which of the following time periods is considered a critical window for tumor growth?

a. 3-7

b. 7-14

c. 11-14

d. 14-28

ANSWERS:
1. d

2. Administration of agent, Gadopentic acid (Gd-DTPA) was given via a catheter (PE tubing/30g needle) placed below eye/sclera 

3. c

Esendagli et al.  Coexistence of different tissue tumourigenesis in an N-methyl-N-nitrosurea-induced mammary carcinoma model: a histopathological report in Sprague-Dawley rats, pp. 60-64

ACLAM Domain: Research

ACLAM Task: Research methods

Species: Primary - rat

SUMMARY: N-methyl-N-nitrosourea (MNU), a highly potent carcinogen, is used to generate mammary tumors in rodents. The MOA is direct alkylation of DNA, which causes mutations. After exposure to MNU, SD, LE, and F-344 rats develop mammary gland tumors. The latency and incidence of tumors vary according to the dose and the route of carcinogen administration. The tissue specificity of MNU depends on the age at which the development of mammary glands occurs.
This article outlined a project where 10 female 21-day –old SD rats were injected IP to MNU to induce mammary carcinogenesis. Each rat developed at least one mammary tumor. Some rats developed tumors that were not mammary carcinomas and originated from tissues other than mammary tissue. They included intradermal keratinous cysts and hyperkeratotic papillomas, SQ tubular adenomas or fibromas and IP malignant peripheral nerve sheath tumor.
The development of various neoplasms with MNU  reveals a drawback with this mammary tumor model. This could be due to the young age of the rats. An article referenced by this group reported that SD rats are not susceptible to MNU-induced skin tumors.
Strong staining for vimentin and S-100 protein indicated that the sarcomatous IP tumor was of mesenchymal and neuronal origin.
[Vimentin antibody staining: Description: This monoclonal antibody reacts with the intermediate filament protein vimentin present in cells of mesenchymal origin. (http://www.ihcworld.com/_protocols/antibody_protocols/vimentin_dako.htm)
S-100 antibody staining: Description: S100s are a unique group of EF-hand proteins characterized by cell-type and cell cycle- specific expression, as well as deregulated expression in neurological disorders (S100B- Alzheimer disease, Down syndrome, and epilepsy), inflammatory disorders (S100A8/A9- cystic fibrosis, arthritis and chronic bronchitis), and certain cancers (S100A2/A4/A6). (http://www.ihcworld.com/_protocols/antibody_protocols/s100_dako.htm)]
QUESTIONS:
1. 
MNU is the acronym for what carcinogen?
2.
 What is the MOA of MNU?
3. 
If cells stain positive for vimentin, what is the likely tissue of origin?
4. 
If cells stain positive for S-100, what is the likely tissue of origin?
 
ANSWERS:
1. 
N-methyl-N-nitrosourea

2. 
The MOA is direct alkylation of DNA, which causes mutations.

3. 
Mesenchymal

4. 
Neuronal

Christensen et al.  Quality of plasma sampled by different methods for multiple blood sampling in mice, pp. 65-71

Domain 1, T3: Diagnose disease or condition as appropriate 
Primary Species: Mice

SUMMARY: Oral glucose tolerance testing in mice may require multiple samples in a short amount of time. This study looked at four different methods of blood sampling for the quality (stress on the animal, clots, hemolysis, quantity, reproducibility) of blood or plasma obtained. The four methods were amputation of the tail tip, lateral tail incision, puncture of the tail tip, and periorbital puncture.
Acceptable amounts of plasma were obtained by all methods; no significant differences were observed between the methods with regard to clots. Hemolysis was increased with puncture or amputation of the tail tip, while periorbital puncture did not lead to any hemolysis.
The puncture of the tail tip was the only method that did not increase blood glucose.

The lateral tail incision produced a clot-free, non-hemolysed sample with a minimal impact on blood glucose, and thus was the authors’ method of choice.

QUESTIONS:

1. 
How much of a mouse’s blood volume can be safely taken within 24 h?

2. 
What is the approximate blood volume of a mouse?

3. 
Are there any significant effects of blood collection at different room temperatures of  21(C vs. 30(C?

4. 
Which method decreased blood glucose?

5. 
Which method increased blood glucose the most?

ANSWERS:

1. 
20%, or ~ 300 microliters

2. 
2 mL

3. 
Amputation or puncture of the tail tip produced a significant number of hemolysed samples (14% @ 21 C vs. 61% @ 30C).

4. 
Amputation of the tail tip.

5. 
Periorbital puncture at both temperatures

Fan et al.  Positive effect of partial zona pellucid digestion on in vitro fertilization of mouse oocytes with cryoperserved spermatozoa, pp. 72-77

SUMMARY: cryopreserved mouse sperm has been used for in-vitro fertilization (IVF) of mouse embryos in order to re-establish a breeding colony. Although the techniques of sperm cryopreservation and IVF have been improving since their first use in mice in 1990, there are still problems with certain strains of mice whose frozen spermatozoa have low fertilization abilities. Despite new assisted reproduction techniques such as intracytoplasmic sperm injection (ICSI) or laser-assisted zona-drilling (LAZD), there is still a need to find an inexpensive and relatively simple way of improving fertilization rates in some frozen spermatozoa banks. To this end, the authors carried out a series of fertilization experiments using cryopreserved spermatozoa cultured with both fresh and vitrified mouse oocytes whose zona pellucida (ZP) had been previously partially digested using acidic Tyrode's solution. They found that partial ZP digestion using Tyrode's solution with a pH of 3.1 for 30 seconds, significantly improved the fertilization abilities of mouse cryopreserved spermatozoa. Although this was true for both the fresh and the vitrified-thawed oocytes, the fertilization rates were still higher in the former. This is because vitrification does have negative effects on the oocyte, possibly by inducing a premature release of cortical granule contents and ZP hardening. Nevertheless, the authors conclude that partial ZP digestion is a simple and inexpensive technique for improving the fertilization efficiency of fresh and vitrified oocytes with cryopreserved mouse spermatozoa.

QUESTIONS:

1.
Acidic Tyrode's solution is normally used for:

A.
Staining impression smears

B.
Digesting tissues for DNA extraction

C.
Removal of zona pellucida of embryos

D.
De-fleshing post-mortem specimens 

2.
Which of the following is not true with respect to the Zona Pellucida:

A.
It has an essential role in tubal transport of embryos

B.
It's hardening is associated with decreased fertilization success

C.
It constitutes a barrier against infections

D.
It cannot act as a block against polyspermy

3.
Define the following:

A.
ICSI

B.
ZIP

C.
PZD

D.
LAZD

4.
Which of the following is false with regards acidic Tyrode's solution:

A.
Its ZP digestive properties can vary with its pH

B.
The higher its pH, the faster it can digest the ZP

C.
In the experiment, for a given pH, it digested ZP of fresh and vitrified oocytes at very similar rates

5.
Which of the following mouse strains have been reported to give rise to sperm, which after cryopreservation and thawing, shows low fertilization ability:

A.
C57BL/6

B.
DBA/2

C.
FVB

D.
129

ANSWERS:

1.
C

2.
D

3.
A: Intracytoplasmic sperm injection; B: Zona incision by piezo-micromanipulator; C: Partial zona dissection; D: Laser-associated zona drilling.

4.
B

5.
A

Stemkens-Sevens et al.  The use of radiotelemetry to assess the time needed to acclimatize guinea pigs following several hours of ground transport, pp. 78-84

Domain: 2 – Management of Pain and Distress

Task:
T1 – Recognize pain and/or distress

Species: Guinea pig (Cavia porcellus)
SUMMARY: Transport is a common procedure in laboratory animal medicine. The question of recovery/acclimation is addressed in this paper. Guinea pigs were implanted with radiotelemetry in order to monitor heart rate, body temperature and activity levels. Body weight was also tracked. One group of guinea pigs was transported for 2.25h and the second group was transported for 7.5h. All parameters were measured at baseline (prior to shipment) and for 2-3 weeks after arrival. Time between packing and beginning of transport and end of transport and unpacking  was not controlled. Guinea pigs required 10-12 days to return to baseline activity, body temperature and heart rate. All guinea pigs in group 1 returned to normal body weight by 14 days and group 2 returned to normal body weight by 17 days.

QUESTIONS:

1. 
In a similar study involving rats, how long did the animals take to return to pre-transport body weight, body temperature, and heart rate?

A.
2 days

B.
3 days

C.
5 days

D.
7 days

2. 
True/False: One explanation that would account for changes seen in activity levels following transport is stress from transportation leading to increased energy expenditure during travel resulting in increased sleep at destination facility.

3. 
What are some other physiological parameters that could be measured in order to evaluate transport stress?

ANSWERS:

1.
B

2. 
False. Activity -increases- after arrival at the destination facility likely as a result of increased exploratory behavior.

3.  
Corticosterone, glucose, adrenal gland mass, food intake, water intake.

Bealieu and Reebs.  Effects of bedding material and running wheel surface on paw wounds in male and female Syrian hamster, pp. 85-90
SUMMARY: The hamster is the fourth most popular species used as a laboratory animal. This specie is used in biochemical and especially in chronobiology studies. Exercise wheels are provided in hamster cages as a means to measure activity phase, because they can easily run up 9km per night. This level of running cuts and wounds can appear on the paw of Syrian hamster, so the authors try to identify parameters that could promote appearance of cuts and wounds. If cuts and wounds paws are related to running then the sex of the animals, males tend to run more than females, and the nature of the running surface are parameters amenable to study. Another parameter don´t related with exercise but related with wounds paws is type of bedding material present in cages.

So, four groups of ten hamster males and ten females were random distributed to compare running wheels of metal material versus plastic mesh, and pine shaving bedding material versus small heat treated hardwood chips (two sex; pine/mesh; pine/ no mesh; chips/mesh; chips/ no mesh). 78 hamster exhibit paw wounds during the 60 days of the study last. The total number of wounds did not differ between the two sexes, but females showing worse paw conditions. Mesh groups ran about 24% less in their wheels. First wounds appeared more slowly in animals with mesh inside their running wheel, but values for wound-day –size were higher in the mesh groups. Paw condition was better in the pine shaving groups. There was difference with the beta chips groups for number of wounds, wound-days and wound-day-size comparing with pine shaving groups.

The use of pine shavings as bedding could minimize wound paw problems in hamster.

QUESTIONS:

1.
Syrian hamsters are used in chronobiology studies. T/F

2.
Male hamsters run less than female hamster. T/F

3.
However male hamster exhibit worse paw conditions than females. T/F

4.
The use of pine shavings could reduce wound paw problems. T/F

ANSWERS:

1.
T

2.
F

3.
F

4.
T

Pallares and Gonzalez-Bulnes.  Use of ultrasound imaging for early diagnosis of pregnancy and determination of litter size in the mouse, pp. 91-95

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and conditions

Task 3: Diagnose disease or condition as appropriate

Species: Primary, Mouse

SUMMARY: Assessment of pregnancy in mice is usually made by direct observation after laparotomy or through abdominal palpation between 12-14 days of pregnancy.
In this article, ultrasonography method was used for pregnancy diagnosis and determination of litter size in three mouse strains (19 BALB/c, 15 C57BL/6 and 12 CD1).  The animals were restrained manually without use of anesthetics.  The animals were not shaved.   Commercial ultrasound machines (7.5 MHz and 10 MHz) were used starting at 3.5 day post-coitum. The first visualization compatible with pregnancy was observed at day 4.5 using 10 MHz frequency. The scanning with 7.5 MHz was hindered by the scarce amount of amniotic fluid in the embryonic vesicle, which made it difficult to distinguish the uterine horns within the abdominal content.  Sensitivity, specificity and total efficiency reached 100% at Day 8.5. The viability could be determined by assessing heart beats at day 9.5. In later stages of pregnancy, it is possible to differentiate phenotypical characteristics and to evaluate normality or abnormality in fetal development.  Ultrasonography can be accurately used as an alternative non-invasive technique for pregnancy diagnosis and determination of litter size in the mouse from very early stages of gestation, replacing other procedures currently used and increasing efficiency in animal management and research.

QUESTIONS: 

1.
How soon post-coitum the mouse pregnancy can be detected using ultrasound technique?

a.
7.5 days

b.
9.5 days

c.
4.5 days

d.
3.5 days

2.
How soon post-coitum the mouse pregnancy can be detected using palpation technique?

a.
Between 12-14 days

b.
Between 16-18 days

c.
Between 8-10  days

d.
Between 5-7 days

3.
How soon post-coitum the mouse viability (heart beats) can be detected using ultrasound technique?

a.
5.5 days

b.
9.5 days

c.
16.5 days

d.
13 days

4.
Which ultrasound frequency was the best in this study for pregnancy detection?

a.
5 MHz

b.
7.5 MHz

c.
10MHz

d.
3 MHz

ANSWERS: 

1.
c

2.
a

3.
b

4.
c

Theisen et al.  Ventral recumbency is crucial for fast and safe orotracheal intubation in laboratory swine, pp. 96-101

Domain Research, Task K1 Biomethodology techniques

Primary species – pig

SUMMARY: Swine have become very popular surgical models for research, and thus must be provided adequate anesthesia for surgical procedures.  Orotracheal intubation of swine is recommended for inhalant anesthetic administration, but is considered technically challenging.  The anatomy of pigs is different from other species in that they have long, beak-like snouts, wide, thick tongue, the epiglottis is usually hidden by a large and floppy soft palate, a pharyngeal diverticulum is present, and a narrow larynx with a large ventral and two lateral ventricles.  Pigs are also prone to laryngospasm.  The authors’ aim was to determine the influence of animal positioning on the time needed to intubate the pig, on changes in oxygenation, and haemodynamic responses.  

Twenty-one pigs were sedated with tiletamine, zolazepam and xylazine intramuscularly, then pre-oxygenated for 5 minutes via facemask prior to intubation.  Anesthesia induction with IV pentobarbital followed; a CRI of remifentanil was also administered.  Animals were either placed in dorsal or ventral recumbency, then intubated with a 6.5 mm endotracheal tube with the convex side of the tube facing upwards.  Once the tube had been placed in the larynx, it was twisted 180 degrees while being advanced.  The cuff was inflated immediately after ET tube placement.  Immediately before and after intubation, peripheral pulse oximetric oxygen saturation, heart rate and mean arterial pressure were recorded.  The length of time it took to place the ET tube was also recorded.  The authors found that pigs in dorsal recumbency were intubated in a mean time of 58.4 seconds, versus animals in ventral recumbency, whose mean time to intubation was 17.3 seconds.  Heart rates in pigs in ventral recumbency increased significantly post-intubation.  After intubation in both groups, the systolic blood pressure decreased, but diastolic blood pressure only dropped in the pigs in dorsal recumbency.  Mean arterial pressure was unchanged in both groups.  The authors felt that anatomical structures in pigs in ventral recumbency were easier to visualize versus pigs in dorsal recumbency.  Bradycardia seen in the dorsal recumbency group was blamed on vagal nerve stimulation.

QUESTIONS:

1. Why is rapid intubation of animals important during anesthetic procedures?

2. List 4 reasons for difficulty intubating swine.

3. T/F: Animals in dorsal recumbency are more difficult to intubate because anatomical structures cannot be visualized as easily.

4. BONUS: what is another method for maintaining an airway during inhalant anesthetic procedures?

ANSWERS:
1. Apnea and cardiovascular collapse can occur during anesthesia, especially during induction and recovery.  It is important to have an endotracheal tube in place in cases where positive pressure ventilation or administration of emergency drugs may be necessary.

2. They have long, beak-like snouts, wide, thick tongue, the epiglottis is usually hidden by a large and floppy soft palate, a pharyngeal diverticulum is present, and a narrow larynx with a large ventral and two lateral ventricles.  Pigs are also prone to laryngospasm.

3. True

4. BONUS: laryngeal mask airway (LMA)-not discussed in this article

