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Smith et al.  Principles and practice in ethical review of animal experiments across Europe: summary of the report of a FELASA working group on ethical evaluation of animal experiments, pp. 143-160

Task 5 & 7- 
Task 5 - Execute Institutional Animal Care & Use Committee Veterinary Responsibilities 
Task 7 - Provide Consultation Governing Appropriate Care & Use of Laboratory Animals

Summary:  The purpose of this study was to know how was being carried out the ethical review of laboratory animal use in a panel of 20 countries. At the same time they proposed a series of recomendations. This paper is a summary of the complete report done with the information from a questionary. http://www.felasa.eu/recommendations.htm. The questionary cover: objetives of the ethical review, pinciples of the process, factors considered, ongoing review, participans in the review, wider impacts, and strategies to ensure quality.

The conclusion from this study was that there was a some similarity about objetives (16-20) but they had many differences about  a guideliness list of factors considered or not, ongoing review, and the other questions.
 
Despite that 20 coutries FELASA member´s with the same objetives and the same EU directive 86/609 have many differences to achive a similar ethical review process.


Questions:
True or false
1.- EU Directive 86/609 contain specific requeriments for ethical review of proposed animal estudies.
2.- 18 of 20 countries have formal mechanisms for internal ethical review of studies in progress.
3.- 11 of 20 countries report than veterinary are routinely involved in ethical review process, but only in 8 countries animal welfare specialist are involved.
4.- only 2 of 20 countries report that their country´s ethical review processes routinely involve statisticians.

Answers:
1.- F (non contain specific requeriments)
2.- F (9-20)
3.- T
4.- T

PAPERS

Influence of environmental enrichment and handling on the acute stress response in individually housed mice, pp. 161-173

Task 2 & 4

Task 2 - Prevent, Alleviate, and Minimize Pain And Distress
Task 4 - Develop and Manage Animal Husbandry Programs  

Primary Species (mice) 

SUMMARY: In laboratory animals, routine procedures such as handling, restraint, injections or blood sampling are known to cause an acute stress response; which can be assessed by measuring different parameters:

· Stress hormones levels

· Heart Rate

· Body temperature

· Mean Arterial Blood pressure

· Behaviour changes.

Acute and temporary changes of these parameters are considered to be part of the animals' normal adaptive response and are as such an accurate coping strategy for maintaining homeostasis.

But even responses within the normal adaptive range are likely to influence experimental results and have to be considered when designing experiments.

The impact of a routine procedure on the acute stress response of an animal depends on:

· The nature of the procedure

· The genetic background.

· Previous experience.

· Environmental conditions

· Behaviour changes.

Different studies in mice showed that mice could perceive repeated handling and gentling as repeated mild stressor and this possibility should be considered.

In this study they investigated the acute physiological stress comparing the effects of cage enrichment and handling regime on HR (Hearth rate) and BT (Body temperature) after short periods of restraint in individually housed female mice.

Also, post-mortem thymus weight and tyrosine hydroxylase (TH) activity were assessed, as  thymus weight is known to decrease under the influence of stress, caused y increased apoptosis of thymus cells, whereas TH activity is known to rise under these conditions, reflecting an increased activity of the Hypothalamic-Pituitary-Adrenal axis.
Conclusion:
HR and BT results in the current study suggest that environmental enrichment and handling increase rather than reduce the acute stress response in individually housed female mice.

pCORT values were lower in the enrichment groups compared with the minimal groups, but a rather high variation of the data within the groups resulted in insufficient power to reach statistical significance.

No effect was found with Thymus weight or TH as parameters

Cage enrichment is generally accepted to be an important factor in improving laboratory animal welfare, however, personal observations during the current experiment gave rise to the idea that the enriched groups were more disturbed than the mice of the minimal groups each time they were handled or restrained.

Higher HR baseline in the minimal groups suggests a more chronic stress effect due to lack of enrichment items in the cage. The effects of environmental enrichment might therefore be different in case of acute stress situations compared with more chronic conditions.

As it is generally accepted that environmental enrichment reduces chronic stress, and as p CORT values in the current study seemed to support this theory, more research is needed to further investigates this opposite effect that enrichment may have on the acute stress response.

QUESTIONS: 

1. 
T/F  The effects of environmental enrichment are not different in acute stress situations compared with more chronic conditions. 

2. 
T/F  Thymus weight increase under the influence of stress.

3. 
The acute stress response of an animal depends on what 5 factors?
4. 
T/F  HR and BT results in the current study suggest that environmental enrichment and handling increase rather than reduce the acute stress response in individually housed female mice.

ANSWERS:
1.
F

2.
F

3.
1)  The nature of the procedure


2) The genetic background.


3) Previous experiences.


4) Environmental conditions


5) Behaviour changes

4. T
Cinelli et al.  Comparative analysis and physiological impact of different tissue biopsy methodologies used for the genotyping of laboratory mice, pp. 174-184

Task 1 - Prevent, Diagnose, Control, and Treat Disease 

Primary Species (mice) 

SUMMARY: The authors compared ear punch, tail biopsy, hair plugging, mouth and rectum swabs as well as the restraint of the animals utilized to obtain samples of DNA, for genotyping genetically modified mice. The methods were compared for their impact on heart rate, (HR), core body temperature (BT) and motor activity by telemetry (ACT), during biopsy and for the following 6 hours. They also performed PCR analysis of the biopsy sample.

The restraint method plus all sampling methods induced marked response in physiology, exhibited by significant elevations in HR and BT. Motor activity behaviors were slightly increased. All aberrations were of similar extent and lasted for ~ 1 hr. regardless of whether invasive or non-invasive manipulations were carried out on the animals. The efficiency of detecting transgenic DNA by PCR was compared using different sample material following already published protocols. In general, all PCR methods delivered results in all cases and allowed identification of the transgenic mice. The strongest signals were obtained with DNA isolated from ear tissues, tail tips and hair follicles.

QUESTIONS:
1.
Genotyping mice is performed by: 

a.
PCR 

b.
Southern blot 

c.
Dot blot 

d.
All of the above 

2.
Hair plugging is much quicker and provides adequate samples of DNA for PCR however, it is easy to get cross contamination of samples with large numbers of mice. T/F

3.
Restraint caused similar aberrations in measured parameters as did sampling methods. T/F 

ANSWERS: 

1.
d all of the above 

2.
T 

3.
T 

Jessen et al.  The antinociceptive efficacy of buprenorphine administered through the drinking water of rats, pp. 185-196

Task 2 - Prevent, Alleviate, and Minimize Pain And Distress

Primary Species (rats) 

SUMMARY: Postoperative pain management in laboratory animals is important for animal welfare and required under law in many countries. Frequent injection of analgesics to rodents after surgery is stressful for the animals and labor-intensive for animal care personnel. An alternative dosing scheme such as administration of analgesics in the drinking water would be desirable. However, the efficacy of a chronic oral analgesic treatment via this route has not yet been documented. This study investigated the antinociceptive efficacy of buprenorphine administered ad libitum via the drinking water of laboratory rats. The antinociceptive efficacy of buprenorphine in drinking water was compared with repeated subcutaneous injections. A comparison was also made between buprenorphine in drinking water and the combination of one single subcutaneous injection of buprenorphine followed by buprenorphine in drinking water. Antinociception was assessed by use of an analgesiometric model measuring the rats’ latency time to withdrawal from a noxious heat stimulus applied to the plantar surface of the paw. Results revealed that buprenorphine in drinking water (0.056 mg/mL) induced significant increases in paw withdrawal latency times during a three-day period of administration with a maximal effect at 39 h after the start of buprenorphine administration. One single injection of buprenorphine (0.1 mg/kg s.c.) followed by buprenorphine in the drinking water (0.056 mg/mL) induced an earlier onset of antinociception than buprenorphine in drinking water alone. In contrast, Buprenorphine (0.1 mg/kg s.c.) injected every 8 h over a period of three days did not result in significant increases in paw withdrawal latency times. In conclusion, our results suggest that one single subcutaneous injection of buprenorphine followed by buprenorphine in drinking water may be a viable treatment option for the relief of pain in laboratory rats, but at the doses used in this study in pain-free rats it was associated with a decrease in water intake and some behavioral changes.

QUESTIONS
1. What class of drug is buprenorphine?

2. Which method of administration of buprenorphine had the most significant effects in rats evaluated with the paw withdrawal reflex?

3. What may be the side effects of long-term administration of buprenorphine when administered in water?

4. What may be the reason for total absence of antinociception at 72h of buprenorphine administration? (Fig 1)

5. Why subcutaneous route of buprenorphine should precede administration of buprenorphine in water?

ANSWERS
1. Partial mu opioid receptor antagonist
2. Administered with water
3. Reduced water consumption, behavioral side effects
4. Tolerance to the buprenorphine or decreased water consumption contributing to lower consumption of buprenorphine
5. This combination may eliminate the initial lag period when buprenorphine is administered with water only
Svendsen et al.  Nociception after intraperitoneal injection of a sodium pentobarbitone formulation with and without lidocaine in rats quantified by expression of neuronal c-fos in the spinal cord – a preliminary study, pp. 197-203

Task 2 - Prevent, Alleviate, and Minimize Pain And Distress

Primary Species (rats) 

SUMMARY: This paper describes a study designed to quantify the level of pain and discomfort experienced by rats following intraperitoneal (IP) injections of either sodium pentobarbitone versus sodium pentobarbitone with lidocaine, with saline injections used for a control group.  Sodium pentobarbitone and other drug formulations have been reported to cause irritation to the parietal and visceral peritoneum, as well as underlying tissues, following intraperitoneal administration.  Additionally, the addition of lidocaine to IP solutions has been shown to reduce distress and writhing behavior in rats.  3 hours after IP injections of either sodium pentobarbitone, sodium pentobarbitone with lidocaine, or saline, rats were sacrificed and the number of spinal nociceptive neurons expressing c-fos-like immunoreactivity (FLI) were estimated.  Study results showed that the number of FLI neurons was lower in the group receiving IP injections of sodium pentobarbitone with lidocaine.  

QUESTIONS:

1.  
Which of the following can be complications following IP injections?

a. 
Misplacement into intestines or other organs

b. 
Irritation of underlying tissues

c.  
Varying rates of absorption depending on placement of the injection

d.  
All the above

e. 
 None of the above

2.  
Following IP injection, how is the medication absorbed?

a.  
Portal vein

b.  
Aorta

c.  
Renal vein

d.  
Liver

3.  
T or F:  Lymphogenic absorption plays a role if an IP injection is administered near the diaphragm

4.  
T or F:  Lidocaine is long acting

ANSWERS:

1.  
d

2.  
a

3.  
T

4.  
F  (lasts about 30-60 minutes)

Hanton et al.  Quantitative relationship between plasma potassium levels and QT interval in beagle dogs, pp. 204-217

Tasks 1 & 3

Task 1 - Prevent, Diagnose, Control, and Treat Disease 

Task 3 - Provide Research Support, Information, and Services

Primary Species (dogs) 

Summary 

An imbalance in plasma electrolytes (particularly potassium) is known to affect ECG. The aim of this study was to establish the relationship between plasma potassium levels and the QT interval of the ECG in beagle dogs. The diuretic furosemide was given at increasing doses to male and female dogs to produce a hypokalaemia (as measured by blood sample). The hypokalaemia was clearly associated with an increase in QT and corrected QT intervals. The slopes of the negative linear correlation between potassium levels and QT were steeper in females than males implying that this relationship is stronger. This relationship may explain an increase in QT duration during a toxicity study in dogs where a concurrent hypokalaemia was noted. A global formula correcting QT for potassium and heart rate was established. It was also noted that hypokalaemia was associated with changes in the shape of the T wave with a flattening or notching of the wave, biphasic aspect or inversion of polarity.
Questions 

1. True/False- Drug treatment in toxicity studies often causes a hypokalemia. 

2. True/False- There is an inverse relationship between hypokalaemia and QT interval. 
3. Hypokalaemia can also lead to: 

a. Changes in the PR interval
b. Inversion of polarity of the T wave. 

c. Changes to the amplitude of the QRS complex. 

4. True/False- The relationship between hypokalaemia and QT interval is stronger in males than in females. 

Answers 

1. True 

2. True 

3. b 

4. False 

Nitzki et al.  Identification of a genetic contamination in a commercial mouse strain using two panels of polymorphic markers, pp. 218-228

Task 3: Provide research support, information and services

Task 9: Collaborate on selection and development of animal models

Task 10: Design and conduct research 
Primary species (Mice)
Summary: Use of inbred mice is crucial for a variety of biomedical research. In most cases scientists who use these mice expect them all to be genetically similar, except for de novo mutations. Problems arise when a mistake is made in breeding. Most scientists do not control for genetic authenticity and stability of the strains. Breeding colonies will be periodically “refreshed”, intending to reduce genetic drift. However, if the inbred mice received from the breeder have a major genetic change due to a breeding accident the entire line could end up very different.  There is definitely a need for low-cost reliable genetic monitoring of animals used.

In the past coat color, immunological (MHC) and biochemical (isozymes) were used to monitor genetic purity. The newer DNA based approaches have used restriction fragment length polymorphisms, (RFLP’s), simple sequence length polymorphisms, (SSLPs) and single nucleotide polymorphisms (SNPs). It is likely that SNPs are going to become the standard for strain purity monitoring,

Only 28 SNPs can distinguish between 48 common inbred mice strains.

This group was performing SSLP genotyping of a backcross using C57BL/6N; they noticed unexplained coat colors and genotypes in the N2 animals.  To perform the SSLP genotyping they used 85 SSLP microsatellite markers

To perform the SNP analysis one hundred SNPs were selected.

They had developed a mouse that had a susceptibility to muscle tumors and a strain that was resistant. They determined the susceptibility locus was on Chromosome 2. To narrow down where it was they established a cohort of 218 N2 mice. There was an unexpected change in coat color in four litters. Normally the N2 mice from the backcross are black or agouti. In some of the litters mice had conspicuous brown and cinnamon –agouti hair coats.

They genotyped all the mice and 57 contained a total of 134 genotypes at 32 loci which lacked alleles for C57BL/6n . The males and females that were used to create the N2 group was checked. The F1 males checked out as they showed. Of the females used to create the N2 animals, eight out of 12 showed heterozygous genotypes at a total of 18 loci. This suggested a genetic contamination affecting C57BL/6N mice that were purchased to set up the N2 generation.

They then tried to characterize the development of the contamination between fall 2003 and the present time.

They then used SNP analysis using 100 SNP markers to identify where the contamination took place. The tested mice from autumn 2003, spring 2004 and May 2005. All of them had heterozygous loci. They determined that 20/21 of the non C57BL/6 alleles were present in DBA mice. It appeared that the mice had been contaminated with a DBA strain before 2003.

Using only 100 mouse SNPs and 10 animals they rapidly confirmed the suspicion of a contamination that originally arose following genotyping of microsatellite markers.  The advantage of using SNPs is the high potential for automation and lower costs associated with testing.

The authors recommend using the SNP analysis to monitor genetic background in mice.

QUESTIONS: 
1.
What is the most detrimental process leading to strain divergence in inbred mice?

a. 
De novo mutations

b. 
Residual heterozygosity

c. 
Human error
2.
What does SNP stand for?

a. Single nucleotide polymorphisms 

b. Simple nucleotide polymorphisms 

c. Sequence nucleotide polymorphisms 
3.
Which of the DNA based approaches to monitoring genetic purity is thought to be the likely new standard for strain purity monitoring? 

a. RLFP 

b. SSLP 

c. SNP 

d. PCR 


ANSWERS: 
1.  
c

2.  
a

3.  
c
Becker et al.  Serological survey of virus infection among wild house mice (Mus domesticus) in the UK, pp. 229-238

Task: 1, 3, 4
Primary Species: Mouse


SUMMARY: Wild caught and captive bred M. domesticus were surveyed for endemic viral load to assist in evaluation of appropriate and relevant use as infectious disease models, and to provide a novel serological survey of wild house mice in the UK. The authors note that study of the mechanism of infection and immunity in ‘naturally’ diseased populations of wild mice may more appropriately model host pathogen interactions than in induced disease models.  Prevalence of the spread of viral disease upon introduction of wild caught animals to domestically maintained mice from 3 variable populations was also studied.  Mice were bled by tail cut and terminal cardiac puncture.  Viruses surveyed included minute virus of mice, mouse adenovirus, mouse cytomegalovirus, mouse hepatitis virus, mouse parvovirus, pneumonia virus of mice, polyomavirus, reovirus 3, sendai, lymphochoriomeningitis virus, mouse thymic virus, orthopoxvirus, and murid herpesvirus4.  

Results: Recently caught wild mice were seropositive 86% for MHV, 79% positive for MCMV, 78% positive for MTV, 68% for Mad, 59% for MPV and 41% for MVM.  Seroprevalence for LCMV was only at $5, orthopoxvirus 13%, reovirus 311%, and MuHV4 3%.  NO antibodies were detected to sendai, PVM, or polyomavirus.  Animals kept in captivity for >6 months were within the same ranges of seropositivity, except for LCMV, which was higher at 47%, and no differences between males and females were noted.  The 3 sites at which animals were captured varied in infection rates.  Assays for orthopoxvirus and MuHV4 are thought to be improperly optimized for house mice and may represent false positives.  Successful transmission of most of the viruses to the captive bred mice through fomites and contaminated environments was not seen at high levels, but may be due to the reliance on serology.  Wild caught mice may be immune and not currently shedding virus.  The authors speculate on characteristics of the animal viruses that may have led to the transmission of each virus, including the potential for  greater disease resistance in captive bred wild house mice when compared to laboratory strains.  Of note is the high percentage of wild caught captive mice seropositive to LCMV (47%), which might represent an anomaly, or the potential for amplification of disease by exposure to a chronically shedding individual.

QUESTIONS:
1) 
What virus was found at higher levels in captive wild mice than recently caught wild mice?

2) 
Males had higher rates of infection than females.  T/F

3) 
MuHV4 is normally a virus of what species?

ANSWERS:
1) 
LCMV

2) 
False

3) 
Wood mice – Apodemus sylvaticus

Pottgen et al.  Morphological and functional evaluation of angiogenesis of a xenografted human sarcoma in nude mice, pp. 239-246

Task 9 - Collaborate on the Selection and Development of Animal Models 
Primary Species: Mouse

SUMMARY: This article presents a functional and morphological study of angiogenesis in a specific tumor type (human spindle cell sarcoma [ES3]) after subcutaneous injection into the right hind limb (control = left hind limb) in HsdCpb:NMRI-nu/nu mice. Most studies provide morphological data, this study used computer-assisted image analysis and immunochemistry to describe the functionality of the vessels newly produced. Tumor cells exhibit a chemotaxis-like migration towards host blood vessels; 3-4 days after injection, nutrition by diffusion is inadequate and angiogenesis and perfusion of the tumor starts to reach a peak at day 6. This process is stimulated by hypoxia and upregulation of pro-angiogenic factors such as VEGF. Although the first stage of angiogenesis occurs independently of hypoxia. The type of tumor cells is more involved in the vessels structure (significant quantitative differences in interbranch and intervessel distances) than the size or growth rate of the tumor. Although this study only used one tumor cell type, it provides valuable information on the functional status of the newly formed vasculature and can be used even in small tumors at the beginning of the growth process.

QUESTIONS:
1) 
When does angiogenesis start after injection of a human spindle cell sarcoma [ES3]?

a. 
Day 1

b. 
Day 6

c. 
Day 10

d. 
Day 3
2) 
When is the angiogenesis peak after injection of a human spindle cell sarcoma [ES3]?

a. 
Day 3

b. 
Day 6

c. 
Day 10

d.
Day 15
3) 
What does this study bring to the angiogenesis field of research?

a. 
New drug

b.
New model

c. 
Tool to assess the function of the newly formed vessels during the tumor growth process
4) 
What is responsible for the architecture and function of the newly formed vessels during the tumor growth process?

a. 
Size of the tumor

b. 
Growth rate

c. 
Tumor cell type

ANSWERS: 
1)
d

2)
b

3)
c

4)
c

Dorsch et al.  Cryopreservation and orthotopic transplantation of rat ovaries as a means of gamete banking, pp. 247-254

Task 3 - Provide Research Support, Information, and Services 

Primary Species: Rat
SUMMARY: Cryopreservation of ovarian tissue is a method of maintenance of the rapidly expanding number of significant lines of laboratory rats. Ovarian tissue has been shown to maintain functionality after cryopreservation. The major goal of this paper was to describe a method of cryopreservation and orthotopic transplant of rat ovaries that is fast, reliable and cost-effective.

The rat strain used in this paper were WKY/Ztm. Ovaries from 5-7 week old donor females were frozen in 1.5mmol DMSO in PB1 with 10% fetal calf serum. The cooling regimen involved holding ovaries at 4C for 45min, then to -6C for 10min. Seeding was then performed followed by a cooling rate of 0.4C/min down to -60C and held for 10min and then plunged in liquid nitrogen. Thawing was at room temperature. Donor ovaries were transplanted into the right ovarian bursa of the ovariectomized recipients. Re-establishment of cyclicity was confirmed by vaginal swabs.

All recipients of fresh ovaries resumed ovulatory cycling and 5/15 weaned litters. 50% of recipients receiving frozen thawed ovaries resumed cycling and 25% had weaned litters with a mean litter size of 2.55 pups.

Histologically, frozen- thawed ovaries showed no changes immediately upon thawing. Two ovaries transplanted and collected from animals that failed to cycle did show evidence of fibrosis but no necrosis.

Cryopreservation of ovaries can be considered a reliable method of perpetually maintaining mutant stock of rats.
QUESTIONS:
1) 
True of False -  In WKY/Ztm rats, cryopreservation of ovarian tissue results in acceptable numbers of weaned pups.
2) 
Which of the following cryoprotectants has been shown to be effective in cryopreserving rat ovaries?
a) 
1.5 mmol Dimethylsulfoxide
b)  
10% Methanol
c)  
15 mmol Dimethylsulfoxide
d) 
1.5mmol DMA

ANSWERS:
1) 
T
2)  
a

Capdevila et al.  Acclimatization of rats after ground transportation to a new animal facility, pp. 255-261

Task 2 - Prevent, Alleviate, and Minimize Pain And Distress 

Primary Species: Rat
Objective:  To assess the time needed by rats, which had not been previously transported, to acclimatize to a new environment after 5 hours of van transport, using physiological parameters as measures of acclimatization.  
Materials and Methods:  Adult, time-mated pregnant female rats from Harlan were obtained a week prior to parturition and twenty male Sprague Dawley rats born from these females were used in the study.  Ten rats were implanted with radiotelemetry transmitters which measured HR, body temperature and activity; and the other ten were used as cage partners during the transport and holding period.  The telemetry devices were implanted two weeks prior to transportation.  The rats were transported twenty days after surgery, and when the rats were returned to the facility, they were housed in a new room, with new cages and new husbandry staff.  Data was collected every five minutes for duration of 10seconds (as it was three days prior to transportation).  

Results/Discussion:  The results suggest that a three-day period is required for the rats to return to before-transport levels in body weight, HR and activity.  During the two days after transport, the body weights were significantly lower than before the transport, and were significantly higher than the prior to transport on the third day.  HR and activity levels were also reduced during the two days following transport.

Conclusion: Depending on the type of research being performed, the optimum period for acclimatization might vary and would depend on the type of research being performed as well as on the duration of transportation and the environmental conditions before, during and after transportation.   

QUESTIONS:
1.
Why didn’t psychological stress occur during this experiment?

2. 
What could be the cause of the bradycardia observed during the study?

3.
Do light-dark cycles have any affect on acclimatization?

ANSWERS:

1.
Rats are stressed by adverse changes within their home cage or by direct manipulation by humans, since the rats in the study remained with their original cage mate throughout the study, it was believed that psychological stress did not occur.

2.
Several investigators have found that rodents exposed to stressful situations such as restrainers and transportation have demonstrated bradycardia and decrease in heart rate.  

3.
It has been found (in another study)  that if a light-dark shift occurs during transport, the period of adaptation would be expected to be significantly extended.  

Moons et al.  Intraperitoneal versus subcutaneous telemetry devices in young Mongolian gerbils (Meriones unguiculatus), pp. 262-269

Task 3 – Provide Research Support, Information, Services

Secondary Species - Gerbil

SUMMARY: Biotelemetry is commonly used to gather physiologic data from animals without having to disturb or restrain the animal. It contributes to reduction and refinement as described in the 3R principle by maximizing data collected from each animal and minimizing stress. Most publications report radiotelemetry transmitters placed in adult animals, however, it may be useful to be able to gather data from young animals to monitor changes in physiologic parameters as they grow.  Additional issues need to be addressed when implanting telemetry devices in young animals.  These include the weight and volume of the device, the position of the transmitter to prevent signal detection problems as the animal grows, sensitivity of young animals to the implantation procedure, and implanting the device such that it does not compromise organ function and growth.  

This study focused on the implantation method of radiotelemetry devices in young Mongolian gerbils. Ten gerbils aged 21-29 days were implanted subcutaneously and ten gerbils aged 19-34 days were implanted intraperitoneally with a dummy radiotransmitter.  Both procedures were performed using isoflurane anesthesia.  All animals were administered Baytril and Rimadyl every 12 hours for one day preop and three days post-op.  For the subcutaneous implantation, a ventral skin incision was made in the abdomen and the leads were tunneled subcutaneously to right upper limb (- lead) and cranial to the left hind limb (+ lead).  The leads were attached to the muscle with silk using a Lembert stitch. The transmitter was placed in a subcutaneous pocket created near the ventral incision and all incisions were sutured closed.  For the intraperitoneal implantation a ventral incision was made along the linea alba into the peritoneal cavity. The leads were placed by guiding them through needles inserted at the appropriate place.  Positioning and fixing the lead tips was analogous to the procedure used during the subcutaneous implantation.  The excess + lead was placed in the peritoneal cavity along with the transmitter.  The negative lead was placed subcutaneously to allow cranial movement of the lead tip during animal growth.  The transmitter was fixed to abdominal wall with suture, and the incisions were sutured close.   Post-surgically, animals were pair housed with a non-operated on cage mate and body weights were monitored at four-day intervals.
Of the 10 animals that underwent subcutaneous implantation, 3 died under anesthesia.   Between 6 and 16 days post-op, a skin incision opened on all remaining gerbils, exposing the transmitter.  This was likely due to high tension on sutures. Of the 10 animals that underwent intraperitoneal implantation, 2 died the day after surgery.  On necropsy, it was discovered that the + lead had caused strangulation of the intestine.  On several other animals, the suture on the negative lead came undone, likely due to improper placement of the suture during the surgery.  Animals otherwise did well. Both subcutaneously and intraperitoneally implanted animals lost weight initially, then gained weight similar to their non-operated on cage mates.

In conclusion, implantation of a telemetric device in weanling gerbils is best executed through the intraperitoneal technique.

QUESTIONS:
1. What is the genus and species of the Mongolian gerbil? 

a. Meriones unguiculatus 

b. Gerbillus unguicula 

c. Gerbillus unguiculatus 

d. Mus unguicula
2. Which is the better method of implanting telemetry devices in weanling Mongolian gerbils? 

a. Subcutaneous 

b. Intraperitoneal

ANSWERS:

1.  
a.
Meriones unguiculatus
2.  
b.
Intraperitoneal

ten Hallers et al.  The Saanen goat as an animal model for post-laryngectomy research: practical implications, pp. 270-284

Task 9- Collaborate on the selection and development of animal models

Secondary species – goat

 

Summary: The purpose of the article was to report problems encountered during development of a tracheostomy model in goats and provide practical implications for research with goats with tracheostomas.

 

Humans with advanced stages of neoplasia or recurring carcinomas of the larynx or hypopharynx may require laryngectomy, which consists of removal of the larynx, upper portion of the trachea, and surrounding structures.  The trachea is then separated from the esophagus and the proximal portion is sutured to the frontal aspect of the neck creating a tracheostoma.

 

Generally, a shunt valve is placed in the tracheoesophageal wall. After inhalation, occlusion of the tracheostoma and expiration, air is guided from the lungs and trachea through the shunt valve into the esophagus resulting in vibration of the pharyngoesophageal mucosa, which can be modulated thereby permitting the patient to speak. The shunt valve also prevents food and saliva from entering the trachea, although shunt valves in many patients leak.

 

Occlusion of a tracheostoma can be performed manually or by use of an automatic tracheostoma valve (TSV); however, TSVs are difficult to fix to surrounding tissue. Two types of tissue connectors have been developed to improve fixation techniques for TSVs and shunt valves, and voice-producing shunt valves. One type of tissue connector is implanted subcutaneously around the tracheostoma to act as an interface for the tracheostoma valve and the other type of tissue connector is implanted in the tracheoesophageal junction to act as a new interface for fixation of a voice-producing shunt valve. The adult Saanen goat (Capra hircus) was considered as a suitable animal model to test these newly designed tissue connectors. 

 

Nineteen 2.5 to 3-year-old goats were used. Tracheoesophageal and tracheostoma tissue connectors were implanted. The 12-week postoperative follow-up period was divided into 2 phases. The first 6 weeks (phase 1) allowed for fixation of the tissue connector devices. Phase 2 was initiated by instillation of 4 percutaneous titanium pins in the skin around the tracheostoma. To assure that the rumination process continued intact and to prevent leakage of ruminal fluid into the trachea and lungs, the esophagus was kept intact, except for tissue connector placement at the tracheoesophageal junction. Implantation of a tissue connector for 12 weeks without signs of infection was considered successful.

 

In Saanen goats, the soft palate is long; therefore, it would be difficult to achieve good primary closure of the mucosal remnants, and risks such as leakage of gastric contents and infections may be introduced.

 

Several protocol adjustments were required during the postoperative period. Crust formation with or without edema resulted in various degrees of stoma stenosis making it necessary to use a tracheostoma canula. Although several types of canulas were tried, those made of silicone rubber worked best. In the study summarized here, it was necessary to provide stoma care every 6 hours.

 

Fixation of tracheostoma canulas was best accomplished via use of plastic rings, which were sutured to the skin. Canulas were then tied to the rings with cord.

 

Eleven goats died during the study; most died because of respiratory obstruction in the trachea or bronchi. Signs of inflammation recurred and infections developed during phase 2 of the postoperative follow-up period. 

 

At the end of the follow-up period, infections of the tracheoesophageal tissue connector had not been detected in 4 goats, although all goats had infections of the tracheostoma tissue connectors during the full 12-week period.

 

In conclusion, goats with tracheostomas were not considered as an optimal model for intermediate or long-term post-laryngectomy research because of difficulties in postoperative care and complications with the tracheostomy. However, the Saanen goat model does appear to be suitable for development of new surgical techniques and short-term experiments.

 

Questions:

 

1. Placement of a shunt valve in the tracheoesophageal wall permits patients who have undergone total laryngectomy to do what?

 2.  In Saanen goats in this study, tracheostoma canulas made of what type of material worked best?

 3.  In this study, what were the authors’ conclusions regarding use of goats with tracheostomas in intermediate or long-term post-laryngectomy research?

 

Answers:

 

1. Placement of a shunt valve in the tracheoesophageal wall permits patients who have undergone total laryngectomy to speak.

2. In Saanen goats in this study, tracheostoma canulas made of silicone rubber worked best.
3.  In this study, the authors concluded that the Saanen goat was not considered as an optimal animal model for intermediate or long-term post-laryngectomy research.

Kawamoto et al.  Ultrastructural characteristics of the external surfaces of Pasteurella pneumotropica from mice and Pasteurella multocida from rabbits, pp. 285-291

Task 1 - Prevent, Diagnose, Control, and Treat Disease 

Primary Species (mice and rabbits) 

Pasteurellaceae family (gram negative) consist of the genera Pasteurella, Actinobacillus, Haemophilus, Lonepinella, Mannheimia and Phocoenobacter.  Pasteurella pneumotropica in rodents and Pasteurella multocida in rabbits cause clinical or latent infections. P. pneumotropica is considered an opportunistic pathogen for immunocompetent rodents, with weak pathogenicity that can exist in a subclinical carrier state. Sendai virus, Kilham rat virus, Bordetella bronchiseptica and Mycoplasma pulmonis infections are predisposing primary infections that enhance pasteurellosis pneumonia. Other lesions associated with pasteurella in rodents are: suppurative lesions of the eye, conjunctiva, skin and uterus.

Pasteurella multocida is a major pathogen in rabbits and can cause: snuffles, pneumonia, otitis media and interna, conjunctivitis, abscesses, genital tract infections and septicaemia. Serotype of P. multocida is related to their pathogenicity.

Transmission electron microscopy (TEM) is used for the study of bacterial cell surface structures, such as fimbriae, pili, S-layers, capsules and slime layers. TEM has revealed that virulent strains of P. multocida are usually capsulated. However, the outer structure of the cell wall observed in P. pneumotropica is not a capsule.

QUESTIONS:

1.
The family Pasteurellaceae does not include which of the following microorganisms:

a.
Pasteurella

b.
Legionella

c.
Haemophilus

d.
Actinobacillus

2.
Pasteurella pneumotropica:

a.
Is always pathogenic for rodents

b.
Can exist in a subclinical carrier state

c.
Affects rodents and rabbits

d.
Neither of them

3.
Predisposing factors for pneumonia induced by Pasteurella are:

a.
Viral infections

b.
Mycoplasmal infections

c-
a and b

d.
Neither of them

4.
Pasteurella infections in rodents can manifest as:

a.
Suppurative lesions of the eye and conjunctiva

b.
Suppurative lesions of the skin

c.
Suppurative lesions of the uterus

d.
All of them

5.
Which of the following are not manifestations of Pasteurellaceae infections in rabbits?
a.
Pneumonia and snuffles

b.
Otitis and conjunctivitis

c.
Abscesses and septicemia

d.
Lameness

6.
Pasteurellas are:

a.
Gram positive spore-forming bacteria

b.
Gram positive non spore-forming bacteria

c.
Gram negative non spore-forming bacteria

d.
ram negative spore-forming bacteria

7.
Chose the correct sentence:

a.
Pasteurella pneumotropica infects rodents and rabbits

b.
Pasteurella haemolytica infects only rodents and rabbits

c.
Pasteurella pneumotropica infects rodents

d.
Neither of them

ANSWERS: 
1.
b

2.
b

3.
c

4.
d

5.
d

6.
c

7.
c
Old et al.  Isolation of the mite Mycoptes musculinus Koch form the Spinifex Hopping mouse (Notomys alexis), pp. 292-295

Task 1 - Prevent, Diagnose, Control, and Treat Disease 

Tertiary Species (other rodents) 

Summary: This is a report on the isolation and identification of Myocoptes musculinus from the feces of the Spinifex Hopping mouse.
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Introduction: The Spinifex Hopping mouse, Notomys alexis, is a common inhabitant of the arid Australian spinifex sandflats and sandhills. In Australia, this species is one of the most intensively studied native murids yet little is known about the parasites that colonize them.

Materials, Methods and Results: These Notomys were housed at Macquarie University as part of a behavioral research project. Mites were originally detected incidentally during routine fecal analysis (10% formalin/sucrose) of 11 pens of mice in the colony. Mites were found to be morphologically identical to reference specimens of Myocoptes musculinus. Six mice from separate pens were selected for hair sampling to assess the presence of mites on their bodies. No mites were observed in any hair samples from the six mice.

Discussion: Within Australia, the only other rodent host of M. musculinus is the common house mouse, Mus musculus, suggesting that it may be a candidate for the original host animals during the mite’s introduction into the colony. The apparent lack of mites in the pelage of the mice raises questions as to the source of these ectoparasites in the feces. The investigator points out that Notomys are social murids and often engage in communal grooming. Accidental ingestion of mites during grooming may lead to their presence in feces.
QUESTIONS:
1.
Which of the following best describes Myocoptes musculinus 


a.
It is a common sarcoptid mite of mice
b.
Lesions cause by this mite are frequently due to its blood sucking behavior

c.
It is commonly described as a fur clasping mite

d.
Diagnosis of the mite is best accomplished by deep skin scraping

2. 
True/False In mice Myocoptes musculinus has been shown to cause dermatitis but in rats infestation with this mite tends to result in less overt disease. 

3. 
True/False Studies have demonstrated that Myocoptes musculinus is usually associated with concurrent ectoparasitism, particularly other fur mite infections.
ANSWERS:
1. 
c. it is commonly described as a fur clasping mite  

2. 
True
3. 
True
