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Pinheiro et al. The African spiny mouse (Acomys spp.) as an emerging model for development and regeneration, pp. 565-576
 

Domains 3, 4:  Research, Animal Care

Tertiary Species: Other Rodents

 

SUMMARY: African spiny mice are desert species adapted to low-calorie diets.  However, when these animals are switched to high-energy diets, they develop diabetes-related symptoms.  In addition, spiny mice have relatively long gestations and have small litters of highly developed pups.  They have recently been shown to exhibit extensive healing and regeneration capabilities.  Due to these unique characteristics, spiny mice may be adequate models for: diabetes research, pre-natal and perinatal development research, and regeneration research.  The authors provide an overview of African spiny mice: husbandry and colony maintenance; general and reproductive behavior; and uses in research.

 

QUESTIONS
1. Which of the following is the genus of African spiny mice?

a. Acomys
b. Peromyscus
c. Meriones
d. Graphiurus
2. Approximately, how long is the gestation of African spiny mice?

a. 18 days

b. 23 days

c. 33 days

d. 39 days

3. Which of the following is TRUE about the social organization of African spiny mice?

a. Individual and kin recognition

b. Communal breeding

c. Paternal care

d. All of the above are true

4. Which of the following is TRUE about diet effects on African spiny mice?

a. Both fat rich and sucrose rich diets induce obesity and diabetes

b. Fat rich diets induce obesity and diabetes

c. Both fat rich and sucrose rich diets induce hepatomegaly, hyperactive lipogenesis, and elevated blood cholesterol levels

d. Sucrose rich diets induce hepatomegaly, hyperactive lipogenesis, and elevated blood cholesterol levels

e. Both b & d are true 

5. Which of the following show high levels of maturity at birth in African spiny mice?

a. Liver

b. Lungs

c. Kidney

d. Certain brain regions

e. All of the above 

6. Which of the following is FALSE about African spiny mice?

a. Omnivorous

b. Have precocious young

c. Generally diurnal

d. Ear punches cannot be used as spiny mice can regenerate full thickness ear pinna wounds 

7. Recently African spiny mice have been shown to close wounds via _____________.

a. Fibrotic scarring

b. Hyperkeratosis

c. Hyperpigmentation

d. Epimorphic regeneration 

8. Full thickness ear wounds in African spiny mice have been shown to close fully within 2 months with regeneration of which of the following?

a. Hyaline cartilage

b. Adipocytes

c. Dermis

d. Epidermis

e. Hair follicles

f. All of the above

 

ANSWERS
1. a

2. d

3. d

4. e

5. e

6. c; generally nocturnal

7. d

8. f

 

 
ORIGINAL ARTICLES

Refinetti and Kenagy. Diurnally active rodents for laboratory research, pp. 577-587

Domain 3: Research

 

SUMMARY: Over time, strains of rats and mice have been used widely as animal models in biomedical research. Advantages to use them include its size, to share physiological characteristics with humans and its comparatively low cost of housing and maintenance. It has been demonstrated that biological process is influenced by circadian rhythms, showing different patterns during the time of the day. 
Because rats and mice are nocturnal, and humans are diurnal, it will be necessary to have an animal model that have diurnal activity rhythms like human have and that is as manageable as rats and mice.

The authors evaluated four rodent species in which it has been described they have diurnal activity. They reviewed literature looking for data about this species (Mongolian gerbil, degus, African grass rats, antelope ground squirrel) and collected data from them in his laboratory using a light cycle 12light/12 dark.

The data they obtained agree with those described in the literature and show that two of the four species (African grass rats and antelope ground squirrel) have activity rhythms stronger and concentrated in light phase, specially antelope ground squirrel. Both are not commercially available, but, for the area they lived, African grass rats can be available for European researchers and antelope ground squirrel can be available for North American researchers. 

 

QUESTIONS
1. 
What are the scientific names for rats and mice?

2. 
Related to its nature, what are the advantages to use rats and mice as models for human diseases?

3. 
T/F: One disadvantage of mice as animal model for human diseases is they are nocturnal whereas humans are diurnal

4. 
T/F: Biological process show physiological differences when happen in day or night, showing they have a circadian pattern

5. 
What of the next are diurnal in wild but show alternative pattern in the laboratory

a. 
Fat sand rat

b 
Catamarca tuco-tuco

c.. 
Golden spiny mouse

d. 
All of above

6. 
What are the scientific names of:

a.
Mongolian gerbil

b.
Degu

c.
African grass rat

d.
Antelope ground squirrel

7. 
Where they come from?

a.
Mongolian gerbil

b.
Degu

c.
African grass rat

d.
Antelope ground squirrel

8. 
T/F: As mot ground squirrel species, antelope ground squirrel are hibernators

9. 
Why running wheels are used to monitor rodent activity?

10. What value define that activity rhythm is synchronized with light/dark cycle?

11.
What six parameters are involved in activity records?

12. T/F: Mongolian gerbil activity in the laboratory may be defined as diurnal or nocturnal depending on recording method and individual preferences

13. T/F: Mongolian gerbil activity in the laboratory is diurnal when measured with running wheels and nocturnal when measured with motion detectors

14. T/F: Mongolian gerbil activity in the laboratory is diurnal when measured with motion detectors and nocturnal when measured with running wheels

15. What is true about degus?

a. 
They become nocturnal when they have running wheels

b. 
Males tend to be nocturnal and females diurnal

c. 
They are less diurnal than Mongolian gerbils

d. 
All of above

16. T/F:  African Grass rats are diurnal in the wild and nocturnal in the laboratory

17. Which of them are more consistently diurnal?

a. 
Fat sand rat and golden spiny mice

b. 
Mongolian gerbils and degus

c. 
African grass rats and antelope ground squirrel

d. 
Catamaca tuco-tuco and golden spiny mice

18. T/F: Antelope ground squirrels are consistently more diurnal than African grass rats

19. T/F: Degus have more daytime activity than Africa grass rats

20. T/F: African grass rats have more daytime activity than degus

21. T/F: Although individual preferences can be observed, there are not sex influence about diurnality in African grass rats

22. What of the next parameters show differences between males and females?

a. 
Activity rhythm

b. 
Distance traveled

c 
Onset of activity

d.. 
Activity phase of circadian cycle

23. What are four primary considerations to choose a laboratory diurnally animal model?

24. Order by weight: African grass rat, Mongolian gerbil, Degu, Antelope ground squirrel

25. T/F: Selective breeding of Mongolian gerbils showing diurnal preference will be successful to obtain a diurnal animal model

26. What is the stronger diurnal animal?

a. 
Mongolian gerbil

b. 
Degu

c. 
Antelope ground squirrel

d. 
African grass rat

27. How much can live antelope ground squirrel in captivity?

a.
2 years

b. 
4 years

c. 
6 years

d. 
8 years

28. What is important to keep in mind when introducing a wild rodent in a pathogen-free vivarium?

29. T/F: Investments to introduce a wild rodent in a vivarium are as expensive to establish a primate colony

30. T/F: There are as many methodological resources available for active nocturnal mice as for diurnal ones.

 

ANSWERS
1. 
Rattus norvegicus, Mus musculus

2. 
They share physiological process with humans and its small body size make them easy and low cost for housing and maintenance

3. 
T

4. 
T

5. 
d

6. 
a.
Mongolian gerbil: Meriones unguiculatus


b.
Degus: Octodon degus


c.
African Grass rat: Arvicanthis niloticus


d.
Antelope ground squirrel: Ammospermophilus leucurus

7. 
a.
Mongolian gerbil: China and Mongolia

b.
Degu:  Chile


c.
African grass rat: North Africa


d.
Antelope ground squirrel: Western North America

8. 
F

9. 
It is a traditional apparatus in circadian rhythm research and engage to do physical exercise

10.
When there are less than 30 minutes of variability of daily activity onsets for 14 consecutive days

11.
Diurnality, acrophase, daily onset, alpha, robustness, distance travelled

12.
T

13. F

14. T

15. a

16. F

17. c

18. T

19. F

20. T

21. T

22. b

23.
Degree of diurnality, availability and cost of animals, laboratory suitability, breadth and depth of specie scientific literature

24.
Mongolian gerbil, antelope ground squirrel, African grass rats, degus. Antelope ground squirrel and African grass rats have almost same size

25. F

26. c

27. d

28. Because they come from wild, maintain them in a separate area and bred to obtain first generation, then can be introduced in the vivarium if they are clean animals. This have to be done on a case by case basis.

29. F

30. F

Arenillas and Gomez de Segura. Anaesthetic effects of alfaxalone administered intaperitoneally alone or combined with dexmedetomidine and fentanyl in the rat, pp. 588-598

Domain 2: Management of Pain and Distress, Task 3: Administration of anesthesia

Primary Specie: Rat (Rattus norvegicus)
SUMMARY: Alfaxalone is a neuroactive steroid anesthetic with a wide safety margin that produces light anesthesia with fast recovery and minimal cardiovascular effects. In this study, alfaxalone was administered alone to rats IP at 3 different doses (25mg/kg, 35 mg/kg, and 45 mg/kg) to determine a suitable dose range in this species and to explore sex differences in anesthesia. Then the combined effects of alfaxalone with dexmedetomidine and fentanyl IP were characterized.

It was found that male rats required 3 times as much alfaxalone as females to achieve identical levels of anesthesia in all 3 studies. With alfaxalone alone, there were no differences in heart rate (HR), respiration rate (RR), oxygen saturation (SpO2), or body temperature (BT) between the different doses studied, but because SpO2 was below 95% in males and females when breathing room air, oxygen was supplied via face mask for the 2 studies that followed. The selected doses moving forward were 25 mg/kg in females and 75 mg/kg in males. In the study using alfaxalone and dexmedetomidine (dose 0.05 mg/kg), the duration of anesthesia was shorter in females whereas the duration of analgesia was shorter in males.  HR and RR decreased over time for both sexes and BT was maintained at a constant level. In the 3rd study, fentanyl was added at a dose of 0.1 mg/kg. Onset of anesthesia was prolonged in females and anesthesia was shorter in females, and RR was lower in females. There were no sex differences in duration of analgesia. There was a decrease in HR over time, but no sex differences in HR were observed.

The three-fold higher dose of alfaxalone required by males has been attributed to a higher concentration of an endogenous GABA modulator in females because alfaxalone enhances GABA-mediated inhibition in the brain, suggesting a potentiation of its effects. It was determined that alfaxalone alone is suitable for light anesthesia in rats where no analgesia is required. The addition of an alpha 2 agonist and/or an opioid can create a surgical plane of anesthesia with analgesia provided. It is advisable to provide oxygen to anesthetized rats when using alfaxalone-based combinations.

QUESTIONS
1.
Alfaxalone is what type of drug?

a.  
Benzodiazepine

b. 
Alpha-2 agonist

c. 
Steroid anesthetic

d. 
Opioid

2.
True or False: In this study, male rats required a higher dose of alfaxalone than females rats.

3. 
True or False: Alfaxalone provides analgesia when used alone.

 

ANSWERS
1.
c

2. 
True

3. 
False

Sharpe et al. Refinement and reduction through application of a quantitative score system for estimation of TB-induced disease burden using computed tomography, pp. 599-610

Domain 3: Research

Primary Species: Macaques (Macaca spp.)
SUMMARY: Mycobacterium tuberculosis (MTb) is the causative agent of tuberculosis (TB), which has resulted in a global health crisis with approximately 10 million people infected and 1.4 million killed each year. The emergence of drug-resistant MTb, co-infection with HIV, and the poor efficacy of the BCG vaccine have intensified the search for new treatments and new vaccines for TB. Animal models of TB are essential in this endeavor, with nonhuman primates (NHP) providing the most clinically relevant model of human TB due to the similarities in anatomy, physiology, and immune systems. Any study of MTb in animals relies on the ability to quantify the disease burden with enough sensitivity and accuracy to distinguish subtle differences between treatment groups. Quantitative scoring systems based on the number, size, and characteristics of pulmonary and extra-pulmonary lesions identified at necropsy exist as the current gold standard, however they do not allow for in-vivo evaluation!
of the disease development within individuals. Advanced imaging techniques such as CT and PET-CT allow the capture of detailed images and characterization of the lungs, lymph nodes, and extra-pulmonary tissues, which has led to the development of quantitative scoring systems for TB disease without requiring the animal to be euthanized. This study aimed to assess the validity and utility of a new quantitative scoring system applied to information gained from CT scans of MTb-infected rhesus and cynomolgus macaques.
This study used rhesus and cynomolgus macaques infected with either MTb-Erdman strain or MTb-H37Rv strain. The Erdman strain is a widely used and well characterized in the macaque model of TB. The H37Rv strain is reported to be less virulent in macaques than the Erdman strain. The CT scans examined for the development of the CT scoring system were collected from MTb-infected macaques (of either strain) enrolled in studies designed to evaluate Mtb dose, strain and delivery route. The NHPs were infected wither via the aerosol route or via intrabronchial delivery with one of the MTb strains. Once developed, the CT scoring system was used to score the extent of disease burden in MTb-Erdman strain macaques enrolled in a trial of two anti-TB combination therapies prior to, at mid-point, and at the end of drug treatment.
The CT scoring system measures the disease burden attributable to TB infection using a relative scoring system based on the number of lesions present in lungs, lymph nodes, liver, spleen, and kidneys as well as the presence and severity of TB-induced structural changes. The CT scoring system was based off of the quantitative gross pathology scoring system and the disease burden scores from CT images were compared to scores determined by the gross pathology scoring system in 14 rhesus macaques and 18 cynomolgus macaques infected with MTb-Erdman strain. CT image scores and gross pathology scores were collected within 6 days of each other for every animal and provided statistically significant results, validating the disease scores measured from CT image analysis. The CT scoring system was then applied to evaluate its utility in discriminating differences in disease outcomes based on MTb dose, route, and strain. Rhesus macaques showed significant increases in disease burden compared to cynomolgus macaques when infected with the same strain and dose. The effect of MTb strain was only studied in cynomolgus macaques and CT scores showed a higher level of disease burden in cynos infected with Erdman strain versus H37Rv. A small pilot study was done to evaluate the role infection route on disease burden in rhesus macaques and CT scores showed a trend for higher disease burden in rhesus infected by aerosol exposure versus intrabronchial delivery. CT scores from the MTb-Erdman strain infected cynos undergoing drug therapy revealed non-significant reduction of TB burden over 16 weeks of treatment in both experimental groups.
A quantitative scoring system to evaluate TB-induced disease burden using data available on CT images has been developed and validated in this study. Tools that measure the disease burden in animal models are essential, as this is currently the only way to evaluate the efficacy of new interventions to combat TB. It also has the potential to lead to new insights in the macaque TB model and may lead to refinements of the macaque TB model. The quantitative CT scoring system allows for data collection of disease burden using non-invasive procedures in live animals at multiple time points. This has the potential to reduce the number of animals needed per study. The ability to quantify subtle pathological changes using the CT scoring system also has the potential to reduce the disease severity required in the animals.
QUESTIONS

1. 
Which MTb strain has been shown to be more virulent in macaques?
a. 
H37Rv
b. 
Avian
c. 
Erdman
d. 
H5N1
2. 
Which species of macaque in this study had a higher disease burden and more rapid disease progression when exposed to equivalent aerosol doses of MTb?
a. 
M. fasicularis
b. 
M. mulatta
c. 
M. nemestrina
d. 
M. nigra
3. 
Which of the following is NOT a feature of TB-induced disease?
a. 
Discrete pulmonary nodules
b. 
Lobar collapse and consolidation
c. 
Necrotic paratracheal lymph nodes
d. 
Flask-shaped colonic ulcers
4. 
Which extra-pulmonary organs are evaluated when determining TB disease burden?
a. 
Liver, lymph node, colon, spleen
b. 
Liver, spleen, lymph node, kidneys
c.
Liver, kidneys, pancreas, spleen
d. 
Liver, heart, kidneys, spleen
5. 
Which animal species provides the most clinically relevant model of human TB?
a. 
Macaques
b. 
Swine
c. 
Mice
d. 
Sheep
ANSWERS

1. 
c
2. 
b
3. 
d
4. 
b
5. 
a

Nitezki et al. Color matters: They would choose if they could (see)!, pp. 611-620

Domain: 3, Research

Primary Species: Mouse (Mus musculus)
Summary: Rodents have two cone pigments, ultraviolet and green sensitive ones; cones sensitive to red pigment are absent. Several mouse strains develop visual impairments with time, e.g. glaucoma, retinal degeneration etc., or have albinism which lowers visual abilities due to reduced rod numbers. Special diets are frequently administered to mice and these diets are frequently dyed to aid in user discrimination between different diets. 

Aim: This study aimed to investigate the impact of colour on feeding behaviour.

Method: Male mice of four different strains (C57BL/6J, DBA/2J, C3H/HeJ and BALB/cJ) were singly housed in PhenoMaster® cages at 12 weeks of age. Twelve mice were used per strain and after a 1-week acclimatisation period and assessment of a visual placing response, mice were fed standard mouse chow coloured green (‘natural’ colour of diet), red, blue and yellow. Ten colour combinations (g/b, g/r, g/y, y/r, y/b, r/b, y/y, r/r, b/b, g/g) were applied. Two-colour combinations were randomly provided at a time over a 7-day period and food intake of different coloured chow was monitored. Before a new combination was applied, mice were fed the standard green chow for 1 day.

A one-way ANOVA was used to compare food intake between mouse strains and an unpaired T test to compare food consumption per mouse strain. 

Results: B6 and D2 mice responded appropriately in the visual placement test. C3 and C mice appeared visually impaired. Most food was consumed in the dark phase and there were no significant differences in the quantities of food consumed by the different strains. B6 mice showed a strong preference for yellow food, D2 mice for green food, and C3 and C mice showed no colour preference. The side where food was offered in the cage did not influence food intake.

Conclusion: Food colour is unlikely to impact on overall intake of food but may need consideration in studies that compare intake of different diets if they are dyed differently.

 

QUESTIONS
1. 
Which of the following strains carry the retinal degeneration 1 mutation that renders them blind at or soon after weaning age (two answers):

a. 
C3H

b. 
C57BL/6

c. 
FVB

d. 
DBA/2

e. 
BALB/c

2. 
Which eye conditions commonly affect the DBA/2 mouse strain (two answers):

a. 
Retinal degeneration

b. 
Glaucoma

c. 
Microphthalmia and anophthalmia

d. 
Congenital cataracts

e. 
Corneal mineralisation

ANSWERS
1. 
a and c

2. 
b and e

 

 

Lazic. Four simple ways to increase power without increasing the sample size, pp. 621-629

Domain 3: Research
Task 3. Design and conduct research
TT3.9. Principles of experimental design and statistics including scientific method.

SUMMARY: Statistical power is the probability of detecting a true effect, and therefore when experiments have low power, a true effect or association is hard to find. To increase power, many researchers only consider increasing the sample size (N). Low power continues to undermine many biology experiments, but a few simple alterations to a design or analysis can dramatically increase the information obtained without increasing the sample size. This article proposes 4 options to design an experiment and to take some analytical decisions to get a large effect on power without increasing the sample size: 1) use fewer factor levels for continuous predictors; 2) use a focused hypothesis test; 3) don’t dichotomise or bin continuous variables; and 4) cross your factors, don’t nest them.

QUESTIONS
1. 
True or False. The probability that a significant result is a true effect is often called the positive predictive value and is calculated as the number of true positive results divided by the total number of positive results (the sum of true positive and false positive results).

2. 
Underpowered experiments have three problems:
a. 
True effects are harder to detect

b. 
True effects that are detected tend to have inflated effect sizes

c. 
As power decreases so does the probability that a statistically significant result represents a true effect

d. 
All of them are true

3. 
Factor arrangement refers to how multiple factors relate to each other within the experimental design, and there are three possibilities:
a. 
Cofounding arrangement.

b. 
Crossed or factorial arrangement.

c. 
Nested arrangement.

d. 
All of them are true.

4. 
Many biology experiments are underpowered and recent calls to change the traditional 0.05 significance threshold to a more stringent value of:
a. 
0.025

b. 
0.01

c. 
0.005

d. 
0.001

e. 
All of them are true

ANSWERS
1. 
True

2. 
d. All of them are true.

3. 
d. All of them are true: 1) cofounding arrangement- when two factors are completely confounded, levels of one factor always co-occur with the same levels of the other factor; 2) crossed or factorial arrangement- which occurs when all levels of one factor co-occur with all levels of another factor and is the most common arrangement in experimental biology; and 3) nested arrangement- where levels of one factor are grouped or nested under the levels of another factor

4. 
c. 0.005. This value will further reduce the power of the average experiment.

Lüthje et al. Pigs are useful for the molecular study of bone inflammation and regeneration in humans, pp. 630-640

Domain 3: Research;  K3 - Animal Models

Primary Species: Pig (Sus scrofa)
 
SUMMARY: Pigs are useful models for orthopedic conditions due to their anatomical and physiological similarities to humans.  Their size makes them a more suitable model of orthopedic devices in contrast to mice. However, the local expression of bone regulatory genes is not characterized in pigs.  Investigating the expression of bone regulatory genes before and after surgery would help to evaluate the pig’s full potential as an animal model for orthopedic research.  To that end, the aim of this study was to evaluate the genetic expression of normal bone and bone affected by drilling of an implant cavity with the insertion of a steel implant in a pig model.

 

Six 3-month old female Danish Landrace pigs were used.  An implant cavity was drilled with a steel k-wire in the tibia.  A stainless steel implant was inserted into the cavity. Control pigs from a previous study were used to reduce animal numbers needed.  Animals were euthanized 5 days after surgery for tissue harvest and data collection. 73 genes were obtained, 36 of which showed a fold change between drilled bone and healthy bone.  2 of the 36 showed significant difference.

 

Genes of interest related to bone remodeling (IBSP, COL1A1, CTSK, ACP5), inflammation (IL-6), and growth factor (TGFB1) were differentially expressed in drilled vs. healthy bone.  These genes have also been found to be differentially expressed in injured bone vs. healthy bone in people and murine models. The analysis highlights bone changes with drilled bone post implant surgery compared to healthy bone.  It also highlights the relevance of the porcine model for orthopedic studies.

 

QUESTIONS
1.
T/F :  Seneca Valley Virus, Swine Vesicular Disease, and Vesicular Stomatitis have all been shown to cause acute lameness in pigs

2. 
The full scientific name of the Danish Landrace pig is

a.    Sus sciata domesticus

b.    Sus scrofa domesticus 

c.    Cavia porcellus domesticus

d.    Sus cavia domesticus 

 

ANSWERS
1. 
T

2.
b
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