Laboratory Animals

Volume 51, Number 2, April 2017
ORIGINAL ARTICLES

Barrera-Ochoa et al. New and safe experimental model of radiation-induced neurovascular histological changes for microsurgical research, pp. 124-137

Primary Species: Rat (Rattus norvegicus)

SUMMARY: There is the need of a model of radiation-induced neurovascular histological changes which allows studying improvements in the treatment of soft-tissue sarcomas. The treatment of sarcomas implies generally the use of irradiation and surgery for tumour resection, as well as microsurgery for reconstruction. Previous experimental models show high variability in their results and have high side-effects. This study aims to create a new and safer model for microanastomosis on irradiated animals of with a single 20 Gy irradiation. Three groups of 24 Sprague Dawley rats each where used. Group I was control group and group II and III where irradiated and a 2 or 6-week follow-up period was used respectively. Animals where assessed clinically, and vascular permeability tests were performed and during the follow-up period. Afterwards they were euthanized, and tissues were harvested. Significant differences were observed between groups I and II-III with respect to survival rates and histological changes (arteries, veins and nerves). This model poses a mortality rate of 10.4% compared to the previous models (30-40% mortality rate). The present model induces selective changes by radiotherapy in the cervical neurovascular bundle and no affection of the surrounding tissues. This allows for the conduction of microsurgical studies post radiotherapy.

QUESTIONS

1.
Regarding this new animal model:

a. 
It allows to irradiate four animals at the same time

b. 
The head and cervical area is irradiated

c.  
It uses a single 15Gy irradiation dose

d. 
It is based on the irradiation and microsurgery in the inguinal region

2.
T/F. One of the more frequent clinical signs observed after irradiation was the presence of soft fur.

3.
T/F. Bleeding was higher in the control group compared to the irradiated groups.

ANSWERS

1.
a

2.
T

3.
F

Otano-Rivera et al. A highly efficient strategy to determine genotypes of genetically-engineered mice using genomic DNA purified from hair roots, pp. 138-146
Primary Species: Mouse (Mus musculus)  

Domain 3: Research; K12

 

SUMMARY: Genotyping is often necessary for breeding strategies. It becomes necessary when KO cannot be phenotypically distinguished from WT and for mice harboring LoxP sites in one or both alleles. Mouse-genotyping methods rely on DNA purified from ear, tail, toe clippings or other samples usually obtained by painful and potentially harmful procedures.

Although most available conventional DNA purification methods produce high-quality DNA, the chelating resin (Chelex®)-based protocol is among the fastest methods. It can produce high-quality DNA from any biological sample. However, very few studies use it. The objective was to apply a Chelex®-based method suitable for routine genotyping of laboratory mice from hair roots.

 

Mice with genetic disruption in a somatic or in a sex X-chromosome gene were used. Littermates were used as wild-types. Mice were tail-clipped at the age of 5-10 days. Hair follicles were obtained from 2-4 weeks-old mice. The liver was collected post-mortem to assess genotyping performance. Two methods of purifying DNA were used: Chelex® or enzymatic digestion (Proteinase K).

 

Proteinase K and Chelex® produced DNA of an adequate purity from tail clips. However, Proteinase K produced low amounts of DNA from hair roots while Chelex® produced enough total DNA from hair roots of the required purity. Chelex® has the potential for purifying as much genomic DNA as the conventional Proteinase K method. The quality of purified DNA of Chelex® from tail clips and hair roots was comparable indicating that both samples were suitable for genotyping. At the same time, there was 100% agreement in genotype results from liver and hair root samples. In the PCRs involving hair root DNA purified using Chelex®, the majority of them gave diagnostic results, being 98% effective, with low false-positives.

 

The results indicate that Chelex® purification of genomic DNA from hair roots is a reliable, painless, simple and efficient alternative method.

QUESTIONS (True or False)
1. 
Using Chelex® method the amounts of total DNA produced from hair roots and tail clips were similar.

2. 
Using Chelex® method the quality of purified DNA from tail clips and hair roots was comparable.

3. 
Although there is a higher risk of cross-contamination, DNA extraction from hair roots is a minimally invasive and less painful technique than collecting from tail or ear section.

 

ANSWERS
1. 
False

2. 
True

3. 
True

 

 

Magalhaes et al. Ketamine alone or combined with midazolam or dexmedetomidine does not affect anxiety-like behaviours and memory in adult Wistar rats, pp. 147-159
Primary Species: Rat (Rattus norvegicus)  

Domain 3: Research; TT3.2

SUMMARY

Background: The aim of this study was to evaluate the long-term effects of ketamine + dexmedetomidine and ketamine + midazolam on long-term memory in male Wistar rat to see if they alter the experimental outcome in neurobiological research. 
Methodology and Results: Animals were anesthetized using a single injection of 1) saline, 2) ketamine alone, 3) ketamine + dexmedetomidine and 4) ketamine + midazolam. An additional group of ketamine + dexmedetomidine plus atipemazol (1 hour after anesthesia) was also included. The radial maze test and object recognition/location were used to evaluate spatial memory (48h after anesthesia) and recognition memory (48h after anesthesia). Emotional reactivity was tested using the new object exploration test and the elevated plus maze test (48h after anesthesia). Anesthetic treatments did not alter spatial and recognition memory. Nonetheless, ketamine + dexmedetomidine increased the emotional reactivity in the new object exploration test but not in the elevated plus maze test. 
Conclusions: Overall, the combination of drugs studied did not alter memory and emotional reactivity two days after anesthesia and therefore can be used for neurobiological research.

QUESTIONS

1. 
Rats anesthetized with ketamine + dexmedetomidine and subjected to the new object exploration test.
a.
Spend more time exploring the object

b. 
Spend less time exploring the object

c. 
Spend more time in the corners

d.  
Spend more time in the center of the box

2.
The group with the longest time to recovery from anesthesia was

a. 
Ketamine + dexmedetomidine

b. 
Ketamine + midazolam

c.
Ketamine

d. 
b + c

3. 
Atipemazol was used to…:

a. 
Test the effect of atipemazol on long-term memory

b. 
Test the effect of atipezamol on neuronal toxicity

c. 
Rule out an effect of ‘duration of anesthesia’ on neurological outcome

d. 
Control de side-effects of -2-agonists on animals’ survival

4.  
Behavioral Tests were run 48h after anesthesia in order to…:

a. 
Avoid the direct effect of drugs on the behavior outcome

b. 
To study the effect of by-products after drugs metabolize
c.  
To study the long-term effects of drugs

d. 
a + b

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

Jackson et al. Does age matter? The impact of rodent age on study outcomes, pp. 160-169

Primary Species: Mouse (Mus musculus) and Rat (Rattus norvegicus)
SUMMARY:  Rodent models produce data which underpin biomedical research and non-clinical drug trials, but translation from rodents into successful clinical outcomes is often lacking. There is a growing body of evidence showing that improving experimental design is key to improving the predictive nature of rodent studies and reducing the number of animals used in research. Age, one important factor in experimental design, is often poorly reported and can be overlooked. The authors conducted a survey to assess the age used for a range of models, and the reasoning for age choice. From 297 respondents providing 611 responses, researchers reported using rodents most often in the 6 to 20-week age range regardless of the biology being studied. The age referred to as ‘adult’ by respondents varied between six and 20 weeks. Practical reasons for the choice of rodent age were frequently given, with increased cost associated with using older animals and maintenance of historical data comparability being two important limiting factors. These results highlight that choice of age is inconsistent across the research community and often not based on the development or cellular ageing of the system being studied. This could potentially result in decreased scientific validity and increased experimental variability. In some cases, the use of older animals may be beneficial. Increased scientific rigor in the choice of the age of rodent may increase the translation of rodent models to humans.

QUESTIONS (True or False)
1. The age at which rodent animal models are commonly used is 8–12 weeks.

2. Peak bone mass is not reached until around 12 weeks of age in rodents

3. Significant brain growth is ongoing in the rat until nine weeks of age

4. It has been shown in rodents that B-cells have an immature phenotype until two weeks of age, T cell responses mature around six weeks of age, and T and B-lymphocyte production increases over the first 12 weeks of life

5. Ageing can affect the composition of the mouse microbiome, and this has been shown to modulate mouse models of allergic airway disease

ANSWERS
1. True

2. False: Peak bone mass is not reached until around 26 weeks of age in rodents

3. True

4. False: In rodents B-cells have an immature phenotype until four weeks of age, T cell responses mature around eight weeks of age, and T and B-lymphocyte production increases over the first 26 weeks of life

5. True

Robinson-Junker et al. Sorting it out: bedding particle size and nesting material processing method affect nest complexity, pp. 170-180

Primary Species: Mouse (Mus musculus) and Rat (Rattus norvegicus)

SUMMARY: Provision of nesting material as a form of environmental enrichment in mice allows for the expression of naturalistic behaviors such as material gathering, material processing and nest-building, which may also be used as a measure of well-being. The authors hypothesized that bedding particle size, the level of processing needed to combine nesting material with the bedding, whether the nesting material was mixed in with the bedding, and strain would all have significant effects on the complexity of the nests built.  Nesting material that had not been processed would allow mice to build more complex nests, as well as that mice given large flake bedding would build higher scoring nests by incorporating those larger flakes into the nest. Mice with higher scoring nests would, due to increased thermal stability, either consume less food and maintain a steady body weight, or consume more food and gain more weight than those mice with lower scoring nests.

A factorial design was used to test the following variables: bedding type (small or large flake); nesting material processing (processed or unprocessed); nesting material allocation (mixed or loose); and strain (BALB/ cAnNCrl [BALB/c] or C3H/HeNCrl [C3H]). Each factorial combination was represented by four replicates of same-sex, same-strain cages of three mice, for a total of 64 cages and 192 mice. Both sexes were tested but were not balanced across all three treatment combinations, therefore sex as a factor was not included in the analysis.

Nests were scored using a 0–5 scale. Briefly, a score of 1: manipulated material but no evidence of a central nest site; 2: a flat nest; 3: a cup nest; 4: an incomplete dome; 5: a complete and enclosed dome. At the time of nest scoring, sorting was also documented (Yes/No). Sorting was defined as non-uniform distribution of aspen bedding substrate or nesting material, with either nesting material or larger aspen flakes concentrated in a particular area of the cage.

Providing mice with the opportunity to build nests improves their well-being by giving them the power to control their exposure to cold stress. Additionally, the provision of larger flake bedding may act as a stimulus, or even outlet, for naturalistic foraging and sorting behavior in mice. Large flake bedding contributed to higher scoring nests in almost all cases, so it warrants consideration on that basis alone, especially when they are provided at little to no additional costs. While combining nesting with aspen bedding material in the processing plant may be the easiest solution to allocating these materials simultaneously, the processing required to do so does not appear to support nest-building in the strains studied and with the bedding used.

 

QUESTIONS
1. 
Which of the following strains of mice are reported to struggle with the gathering component of nest-building.

a.
BALB/c

b.
C3H

c.
C57B6

d.
All of the above

2. 
True or False. Mice have been shown to prefer aspen chip bedding over corncob for both sleeping and waking hours.

3. 
True or False. Mice that were poor at gathering materials would build lower scoring nests when nesting material was mixed in with the bedding, regardless of whether the mixing occurred before or after normal bedding processing.

4.
True or False. Mice prefer chips rather than larger and more fibrous pieces of material

 

ANSWERS
1. 
b

2.
True

3. 
True

4.
False. Laboratory mice build the most complex nests when provided with long paper strips, likely because these are similar to the plant material that wild mice would use to build nests.

Swanson et al. The use of ultrasound to assess fetal growth in a guinea pig model of fetal growth restriction, pp. 181-190

Secondary Species: Guinea Pig (Cavia porcellus)
Domain 3: Research

SUMMARY: Fetal growth restriction (FGR) is one of the most common obstetric complications, affecting approximately 8% of human pregnancies. Several animal models have been developed to study the complex mechanisms of FGR, using a range of species and techniques as mother diet restriction or surgical intervention which alters the uterine and radial artery circulations. The guinea pig (GP) is a valuable model of human pregnancy due to its haemomonochorial placentation, morphologically the most similar to human placentation. As previously described in sheep, in this study authors examined if repeated fetal and placental ultrasound measurements would yield information on fetal growth parameters without the need for animal sacrifice. They also carefully examined maternal weight loss on the restricted diet, conception rate, and litter size.

To generate FGR, female virgin Dunkin Hartley GPs were acclimatized to individual housing for one week on an ad libitum diet, and then placed on the restricted diet: If animals have an average of food consumption of 0,6g/100g of GP body weight, restriction consisted to fed them with 0.42 g of feed daily (70%) when put on the undernutrition regime, and 0.54 g (90%) weight after 35 dga.

Ultrasound was able to detect all pups in each litter examined at 22-25 dga, but authors were unable to get a clear view of the fetal gender. Mother in restricted diet (MNR) had similar conception rate and litter size; however, by 39–43 dga: fetal skull measurements were significantly smaller (by 12%); placental thickness was reduced (by 18%); and non-statistical significant reduction of occipito–snout length and abdominal circumference.

Authors showed in this study that ultrasound is a valuable tool for assessing fetal size subjected to ad libitum diet or nutrient-restricted diet, and demonstrated that MNR is associated with significantly smaller pup size. Despite the good evaluation of the FGR model, there still are some limitation with the direct measurement of ex vivo fetus, at least at day before 20dga; however, ultrasound could be a useful technique to determine the fetus growth with periodical measurement along the whole pregnancy.

QUESTIONS
1. 
Which is a haemomonocorial placentation?

a.
A single layer of trophoblast between the maternal blood space and the fetal vessels, allowing a direct contact of mother blood with the embryo's chorion.

b.
The chorionic villi are in contact with the endothelium of maternal blood vessels. 

c.
The chorionic villi is growing into the apertures of uterine glands.

d.
a and b are correct.
2. 
T/F. Guinea-pig placenta has extensive trophoblast invasion of the spiral arteries, being labyrinthine rather than villous.

3. 
T/F. GP pregnancy from 20 dga is possible by ultrasound but this depended on the presence of maternal bowel contents and fetal position

4. 
T/F. Crown–rump length is possible to measure before 43 dga.

5. 
Which is the best GP management to get better rate of conception? 

a.
Once the hymen is opened, put the female with the male during the following night

b.
Once the hymen is opened, put the female with the male for 2 days

c.
Once the hymen is opened, put the female with the male for 3 days

d.
Once the hymen is opened, wait a night to cross with the male, due to the oestrus involves the following 18-23 hours

ANSWERS
1. 
a [b is endotheliochorial, seen in carnivores; c is epitheliochorial, seen in ruminants]

2. 
True

3. 
True

4. 
False - due to fetal position

5. 
c
Bahrami et al. Embryonated pigeon eggs as a model to investigate Neospora caninum infection, pp. 191-203

 
Tertiary Species: Chicken (Gallus domesticus) and Pigeon (Columbia livia)
 

SUMMARY: Neospora caninum is an obligate intracellular parasite causing neosporosis, which produce abortion and neonatal mortality in cattle and severe neuromuscular disease in dogs. Having proved the sensitivity of birds to N. caninum, previous studies have investigated N. caninum infection using embryonated eggs of domestic birds, and have proposed embryonated eggs as a suitable animal model for neosporosis. The aim of the study was to compare pigeon vs. chicken embryonated eggs as models for acute neosporosis. Chicken eggs were prepared by the Jahad commercial company (Ahvaz, Khuzestan province, Iran), and all the pigeon embryonated eggs were obtained from the same captive source with proper management. Seven embryonated chicken and pigeon eggs were inoculated with (10, 102, 103, 104 and 105) of tachyzoites/embryonated egg of N. caninum tachyzoites. Five embryonated samples were considered as controls. LD50 was calculated using the Reed–Muench method, and therefore 2LD50 of N. caninum tachyzoites were administered in each group. Embryos were euthanized in a glass desiccator jar using open-drop anesthesia with chloroform and liver, heart, brain and corioalantoidea (CA) membrane from embryos infected with 2LD50 were examined by PCR, immunohistochemistry and be histopathology.

LD50 in chickens and pigeons was between 102 and 103 doses. After inoculation with 2LD50 tachyzoites, no macroscopic lesions in the heart, liver and brain of the embryos were found. Cerebral edema was seen in one chicken embryo whereas three pigeon embryos showed acute generalized edema, and in one pigeon embryo edema throughout the brain and body with severe jaundice was observed. Hemorrhages associated with the thickening of the CA membranes were seen in one chicken embryonated egg and four pigeon embryonated eggs. In five pigeons and three chicken embryo livers, the hepatic architecture presented multiple random foci of coagulation necrosis variably associated with light heterophilic infiltration, hyperemia and moderate mixed mononuclear inflammatory cell infiltration were present in the portal region with moderate presence of tachyzoites. In five chicken and five pigeon embryos, cardiomyocyte necrosis with mononuclear inflammatory cell infiltration was seen with presence of tachyzoites between myocytes. In one chicken and three pigeon embryos, cerebral edema with dilated Virchow–Robin spaces was seen with no evidence of tachyzoites. In CA membranes, a non-inflammatory edema in four pigeon embryos and one chicken embryo with vasculitis and mononuclear inflammatory cells and heterophil infiltration in the vessel walls was seen with tachyzoites detected between connective tissues. In the present study, pigeon embryonated eggs were found to be suitable models for neosporosis and can be used as replacements for birds as models of disease to avoid adult bird euthanasia.

 

QUESTIONS (True or False)
1. Can Neospora caninum parasite infect domestic birds?
2. Pigeon embryonated eggs are a better model then chicken embryonated eggs to study macroscopically the acute infection of Neospora caninum.
ANSWERS
1. 
True
2. 
True
 

SHORT REPORTS

Miranda et al. Animal facility videoendoscopic intubation station: tips and tricks from mice to rabbits, pp. 204-207

Primary Species: Mouse (Mus musculus) and Rabbit (Oryctolagus cuniculus)


SUMMARY

· Endotracheal intubation (ET) of laboratory animals is a common procedure.

· ET may be used in different animal models in several research fields for different purposes, such as mechanical ventilation of anaesthetized animals, instillation of cytotoxic nanoparticles, infectious agents or tumour cells for induction of disease models, and even for diagnostic and therapeutic purposes.

· These different research purposes, achieved in different animal models, require technical expertise and equipment that suits every research need from animal facilities.

· A videoendoscopic intubation station that could be used in and shared among mice, rats, guinea pigs and rabbits, from neonates to adult animals was suggested in this study.

· A videoendoscopic intubation station that could be used for many animal models in various research fields could contribute to Reduction of animals excluded from experiments due to false paths during direct and blind intubations.

· A videoendoscopic intubation station such as that proposed in this study could contribute to Refinement by replacing surgical approaches such as tracheotomy.

 

 QUESTIONS

1. 
Which of the following are TRUE regarding endotracheal intubation in laboratory animal science?
a.
It combines the advantages of mechanical ventilation with the benefits of inhalation anaesthesia

b.
It is often the method of choice during routine anesthesia in rodents and rabbits

c.
It may allow appropriate ventilation and resuscitation when respiratory arrest occurs during general anaesthesia

d.
It is highly desirable when appropriate ventilation of anaesthetized laboratory animals may be imperative if fundamental physiological processes and normal blood pH, oxygen saturation (sO2) and partial pressure of carbon dioxide (PaCO2) will be studied

2. 
The endotracheal route has been used for the experimental induction of pulmonary diseases such as:

a.
Specific occupational diseases contracted by exposure to cytotoxic nanoparticles                  

b.
Instillation of tumour cells for lung cancer research

c.
As a route of infection in pulmonary infection models such as tuberculosis

d.
For new therapeutic strategies

3. 
Which species present a unique anatomy with a soft palate continuous with the palatoglossal arches and the base of the tongue, and only a small palatal ostium is visualized, and the soft palate must be displaced to visualize the epiglottis and the small laryngeal opening?
a.
Mice

b.
Rats

c.
Hamsters

d.
Guinea pigs

e.
Rabbits
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. 
a, c, d

2. 
a-d

3. 
d

 

Semrau et al. Non-invasive detection and successful treatment of a Helicobacter pylori infection in a captive rhesus macaque, pp. 208-211

Primary Species: Macaques (Macaca spp.)

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions.

SUMMARY: This is a case report of an 8 yo captive rhesus monkey showing weight loss, paleness, alopecia, deteriorated general appearance and a distinct sour foetor ex ore; beside a severe hypophosphatemia (0.291 mmol/L), haematology and serum chemistry values were normal. These symptoms led to suspect a severe gastritis and a proton pomp inhibitor (esomeprazole 0.4 mg/Kg, twice a day) was therefore administered. After that a monoclonal fecal antigen test (FAT) was performed for H. pylori, showing a positive result, the treatment was extended to a 10-day oral clarithromycin–based triple therapy (esomeprazole: 0.4 mg/kg - amoxicillin: 10 mg/kg - clarithromycin: 10 mg/kg, twice a day) with a significant improvement of the clinical condition after 10 days. To assess the efficacy of the treatment, another FAT test was performed 4 weeks after the end of the treatment and the animal was diagnosed to be negative for H. pylori; it remained negative for the next 20 weeks and at week 24 was positive again, without showing clinical signs.

The status of other animals in the facility was monitored and more fecal samples were taken. An animal was considered to be positive for H. pylori if the result was positive twice at a weekly interval, and negative if the result was negative three times at a weekly interval.

In the present study, monoclonal FAT showed to be a non-invasive, inexpensive and accurate method to monitor the infection status of H. pylori in primates in captivity.

 

QUESTIONS
1.  Which are the most common non-invasive diagnostic tests for Helicobacter pylori used in humans?

2.  Which other diagnostic tests are available for the detection of H. pylori in nonhuman primates?

3.  Why does FAT testing seem to be a good choice in the detection of H. pylori in NHP’s? 

ANSWERS
1. Qualitative and quantitative antibody testing, urea breath test and fecal antigen tests (FATs). FATs are considered to be suitable for children and handicapped individuals, since they do not require the patient’s cooperation.

2. Endoscopic methods: Culture; Histology; Rapid Urease Testing (RUT); PCR. Non–endoscopic methods: Serology, Urea Breath Test (UBT).

3. It is a noninvasive method; it does not require animal’s cooperation; sensitivity = 98.6 to 100%; specificity = 97.1 to 99.4%; no cross reactions with other pathogens.[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]
