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Festing. On determining sample size in experiments involving laboratory animals, pp. 341-350

Domain 3:  Research; K9 principles of experimental design and statistics including scientific method
 

SUMMARY: There is a crisis in pre-clinical biomedical research involving laboratory animals. Too many papers publish results which turn out to be irreproducible. The causes are not been fully identified but experiments are often poorly designed, inadequately analyzed, and misreported.
This note reviews the three methods of determining sample size ("tradition" or "common sense", the 
A scientist can make a provisional choice of a sample size using "common sense" or the resource equation. Then, using the mathematics of the power analysis, he or she can easily check the magnitude of the response likely to be detectable for a specified level of power, significance, and sidedness. All that is needed is an estimate of the standard deviation (SD).

 

Current Methods of Determining Sample Size: It is assumed that a proposed experiment has two groups, and the dependent variable is, or can be made, suitable for statistical analysis using a t-test or an analysis of variance.

 

1. 
"Tradition" or "Common Sense" 
 

Most investigators choose sample sizes which were used, apparently successfully, by other investigators conducting similar work. Given the wide range of types of experiment, independent and dependent variables, experimental units, species, strains and outcome variables in laboratory animal research, this seems to be a sensible approach.

 

2. 
"The Resource Equation" 
 

This method i3 is based on previous experience. The equation is:
E = (the total number of experimental units) — (the number of treatment groups)

 

E should be chosen to be between about 10 and 20, although these are not rigid limits.
This method recognizes that there is a slight "sweet spot" within these two limits.
If fewer animals were to be used than the lower limit, then the chance of a type Il error (false-negative result) increases substantially. If more animals were to be used than the upper limit, then the cost and use of animals will increase for only a modest gain.
If there are more than two treatments, the number of experimental subjects per treatment can be reduced.
Funding organizations and ethical review committees are increasingly demanding the use of a power analysis to determine sample size. Apparently, they are under the (false) impression that it provides an objective method of determining sample size.
3. 
"Power Analysis"
This method depends on a mathematical relationship between six variables. If five of these are specified, the sixth one (usually sample size) can be estimated, using dedicated software:

 

a. The SD: It should be obtained from previous experiments involving animals of the same species, strain, age, gender and health status as the animals which are to be used. If it is not available a pilot study using small numbers of untreated animals of the same strain etc. will be needed. Powerful small experiments require tight control of the inter-individual variation. This depends on several factors. The animals (or other experimental subjects) should be as uniform as possible. The animals (or other experimental subjects) should be as uniform as possible. Within-subject and randomized block designs are likely to give better control of variation than between subject designs. Measurement Error Needs to be Minimized: Duplicate or repeat determinations of the outcome variable can sometimes be used to reduce such variation.
c. The Effect Size (ES): Difference between the means of the two groups which are being compared. Large ESS are easier to detect than small ones. Where possible choose sensitive strains and species of animals, or avoid insensitive ones.
d. The Power: Probability that the experiment will reject the null hypothesis when it is false. A power of 80% or 90% is usually specified. In a power analysis the aim is only to design experiments to be able to detect ESs which are sufficiently large to be of scientific interest.

d. The Significance Level: Probability that the experiment will produce a false-positive result (a type I error). Usually set at p = 0.05, so in a well-designed and unbiased experiment there is a 5% chance of making a type I error. Occasionally a case can be made for using a different level. But specifying a 1% significance level, for example, would increase the required sample size or decrease the power.

e. The Sidedness Of The Test: A two-sided test is usually used. But if the response can only go, or would only be of interest, in one direction then a one-sided test should be used. A one-sided test leads to a more powerful experiment or requires a smaller sample size.

f. The Sample Size: Usually, a power analysis is used to estimate a suitable sample size for a proposed experiment. However, the alternative, used here, is for the investigator first to choose a sample size based on "common sense", previous studies and/or the "resource equation" and then calculate the ES likely to be detectable using the mathematics of a power analysis.

 

The "Standardized Effect Size" (SES or Cohen's d): It is the ES divided by the pooled SD (SD pooled). So it is the magnitude of the difference between the means of two groups in units of SDS. The SES is directly related to sample size if the power, sidedness and significance level in a proposed experiment are fixed.
Based on human studies Cohen (who was a psychologist) suggested that responses to a treatment resulting in SESS of 0.2, 0.5 and 0.8 SDS would represent small, moderate and large treatment responses requiring sample sizes of 394, 64, or 26 subjects per group, respectively, to detect the effect. This is assuming an 80% power, a 5% significance level and a two-sided t-test.
Laboratory animals are intrinsically much more uniform than humans, so the SDS are lower. Higher responses may also be obtained. Higher dose levels of test substances can be given and sensitive species and strains can often be chosen or insensitive ones avoided.
Here it is suggested that SES of 1.1 "extra-large", 1.5 "gigantic" and 2.0 SDS "awesome" are added to take account of laboratory animal experiments. Detecting SES of these magnitudes would require sample sizes of 17, 8, and 5 subjects per group, respectively, with an 80% power, a 5% significance level and a two-sided t-test.
For any given sample size there is a range of SESS and power levels likely to be detectable. For example, with six animals per group there will be a 90% chance of detecting an SES of about 2.1 SDS, an 80% chance of detecting an SES of 1.8 SDS, a 70% chance of detecting an SES of 1.6 SDS and a 60% chance of detecting an SES of 1.4 SDS and so on down to a 5% chance of detecting a non-existent response (a type I error).

 

The "Keep It Simple, Stupid" (KISS) Approach to the Determination of Sample Size: Most investigators base sample sizes on past experiments which appear to have given satisfactory results. Given the wide range of variables shown in Figure l, this makes sense.

The KISS approach combines this approach with an analysis of the SESS and power levels likely to be detectable with that sample. If, on reflection, they want to be able to detect a smaller ES they can increase the provisional sample size and re-do the calculations.

 

The procedure is as follows:

1. 
Plan the experiment: Specify the purpose of the experiment and consider whether comparable results could be obtained from using methods which do not involve live animals. Assuming that the use of animals is essential, specify the species, strain, age/weight and gender of the animals to be used. Identify the "experimental unit". Specify treatments, number of treatment groups, outcome variables to be measured, timeline, and experimental design (e.g. completely randomized, randomized block, factorial, other).

2. 
From previous studies, obtain one or more estimates of the mean and SD of the variable of interest in control subjects. It may be best to choose a high and a low SD.

3.  
Choose a provisional sample size based on previous studies, the literature, the resource equation and "common sense".

4. 
Find the SES for the provisional sample size in the table I, Multiply the SES by the SD to give the "predicted detectable ES" for the chosen levels of power
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5.  
Decide whether the "predicted detectable ES" is acceptable (i.e. whether it will detect a sufficiently small effect, should it be present). If not then choose a larger provisional sample size and re-do the calculations.

6.
In the Materials and methods section of the resulting publication, and in accordance with the Animal Research: Reporting of In Vivo Experiments (ARRIVE) guidelines, 23 a statement such as the following could be included: "A power analysis shows that the sample size of XX has a XX% power to detect an effect size of XX (units or %) assuming a 5% significance level and an XX-sided test.”
 

More Than Two Groups: The KISS method estimates the ES that a comparison between any two groups is likely to be able to detect for the specified sample size, power, significance level and sidedness of the test. If another group (say an intermediate dose or a qualitatively different treatment) of the same size is added then the same calculations apply to it. However, with more than two groups there will be a better estimate of the SD so sample size can be slightly reduced.
If an additional factor such as gender is added in a factorial design so that there are four groups (male and female control and treated), then sample size is the number of males plus females in the treated and control group.

Discussion: No one method of determining sample size is entirely satisfactory. "Common sense" may work well with an experienced investigator who is thoroughly familiar with his or her material and has already performed a number of experiments similar to the one proposed. But it is less satisfactory for those starting a new research topic. The resource equation method provides a useful rule of thumb method for avoiding experiments which are probably either too small, so likely to lead to false-negative results, or unnecessarily large leading to a waste of resources. But it doesn't have the (possibly spurious) mathematical justification of the power analysis.
The power analysis is complex and it involves a subjective element because the investigator must decide the minimum ES likely to be of scientific interest. It also suffers from spurious precision because there are several important variables, such as the sensitivity of the chosen experimental material, which are not taken into account.
It also requires access to specialized software which, although readily available, requires an additional level of understanding. If scientists are required to use unfamiliar software and unfamiliar variables, there is a danger that their calculations will be incorrect. The KISS approach of choosing sample size using "common sense", and/ or the resource equation and combining it with the power analysis provides a simplified solution to the problem of determining sample size in laboratory animal experiments.

 

QUESTIONS 
1. T/F: For any given sample size there is a complete range of levels of power and an associated ES that the experiment is likely to be able to detect.

2. When planning an experiment the aim should be:

a. To give as high a dose as possible, but not so high as to cause unwanted side effects.

b. To give the smallest detectable dose, so no unwanted side effects are seen

c. The dose is relatively irrelevant if the calculations of a power analysis are properly performed

d. None of the above

3. T/F: If a completed experiment has accepted the null hypothesis is only because it was not powerful enough.

4. Increasing the significance level will:

a. Decrease sample size and power

b. Increase sample size and power

c. Increase sample size and decrease power

d. Decrease sample size and increase power

5. T/F: The standardized effect size (SES) can be used to combine measurements of hematology, clinical biochemistry, organ weights and other factors to give an over-all response to a test chemical.

6. T/F: A power analysis is always more accurate than experience or other studies to estimate sample size.

 

ANSWERS 
1. T

2. a
3. F - If an experiment fails to reject the null hypothesis it could be either because it lacked power or because there was no treatment effect of sufficient size to be worth trying to detect

4. c
5. T – SES is measured in SD units and therefore comparable

6. F

 

 
ORIGINAL ARTICLES

Lofgren et al. Analgesics promote welfare and sustain tumour growth in orthotopic 4T1 and B16 mouse cancer models, pp. 351-364
Domain 2: Management of Pain and Distress

Primary Species: Mouse (Mus musculus)
SUMMARY: When surgery is needed for a mouse cancer model, it has to be in mind the potential of pain or distress. Although pain and/or distress requires the use of analgesia, analgesics are often denied in this mouse models. This is because it is assumed that analgesics can alter tumor development.
To evaluate this conjecture, the authors perform a study using two different mouse cancer models, with and without surgery. Both models were divided in different groups, which received   analgesics (meloxicam or buprenorphine) or saline as control
In surgery model, tumor development and metastases were promoted by surgery; this effects were lessened if buprenorphine was administered, mainly where multiple doses were used.
For non-surgery model, meloxicam reduced pulmonary tumor seeding while buprenorphine has no influence.
Author’ conclusion was whenever possible, it is better to use non-surgery mouse cancer models. IF a surgery model is needed, surgery effects have to be controlled with the use of analgesia. Choose of adequate analgesic related to cancer model can improve result research to translation.

QUESTIONS
1.
T/F:  Researchers always use analgesics when working with mouse surgical models of cancer

2.
T/F: Researchers often withheld analgesics when working with mouse surgical models of cancer because they may alter tumor development

3.
To asses welfare in mouse cancer models __________  __________, _____________ and __________  _________   can be used

4.
What is the effect of surgery in 4T1 mouse cancer model?

a.
Decrease mammary growth and decrease lung metastases

b.
Increase mammary growth and decrease lung metastases

c.
Decrease mammary growth and increase lung metastases

d.
Increase mammary growth and increase lung metastases

5.
T/F: Unwanted surgery effects in 4T1 mouse model can be decreased using buprenorphine single doses as pretreatment, instead of the use of multiple doses

6.
T/F: Unwanted surgery effects in 4T1 mouse model can be decreased using buprenorphine single doses as pretreatment, but better if multiple doses are used.

7.
What signs of discomfort can be observed in mice when tumor growths?

8.
T/F: In B16 melanoma mouse model, meloxicam reduced B16 lung seeding, but buprenorphine does not

9.
T/F: In B16 melanoma mouse model, buprenorphine reduced B16 lung seeding, but meloxicam does not

10.
In B16 melanoma, what decreases when tumor growths?

a.
Body weight

b. 
Nociceptive threshold

c.
Mechanical threshold

d.
All of above

11.
T/F: The study about effects of analgesia in tumors highlight scientific value to use non-surgical mouse cancer models whenever possible

12.
T/F: The study about effects of analgesia in tumors highlight scientific value to use surgical mouse cancer models whenever possible

13.
Control of surgery effects in surgical mouse models of cancer:

a.
Promote animal welfare

b.
Enhance value results

c.
Increase possibility of translation research results

d.
All of above

14.
T/F: Although untrue, it is assumed that analgesia has confounding effects on tumor development in mouse cancer models

15.
T/F: In surgical mouse cancer models, analgesia has benefits when the most suitable analgesic is selected.

16. T/F: It has been demonstrated that NAIDS impede tumor development whereas some opioids can enhance cancer growth

17.
T/F: It has been demonstrated that opioids impede tumor development whereas some NAIDS can enhance cancer growth

18.
Tumorigeneses in mouse cancer models can be alter by:

a.
Surgery

b.
Anesthesia

c.
Suboptimal housing

d.
All of above

19.
Two analgesics that minimize surgery-associated changes and bring surgery mouse models close to non-surgery mouse models are __________ and __________

20.
T/F: Cancer related pain or distress do not cause scientific variation in mouse models

21.
T/F: Cancer related pain or distress do not cause scientific variation in mouse models

22.
T/F: Cancer related pain or distress can cause unnecessary scientific variation

23.
How is possible to neutralize increase tumor growth and widespread of metastases related to surgery?

24.
What are two noticeable effects of surgery in surgical mouse cancer models?

25.
What are two positive effects of buprenorphine in mouse cancer models?

26.
One effect of chronic stress in mouse is _____________________

27.
T/F: What of the next are considered stressors in mouse models of cancer

a.
Surgery

b.
Health daily inspection and weighting

c.
Repetitive anesthesia

d.
All of above

28.
Stress due to _____________, _______________ and _________ promote different types of cancer.
ANSWERS
1. F

2. T

3. Bodyweight, behavior, nociceptive responses

4. d
5. F

6. T

7. Decrease in activity and declination in nociceptive threshold

8. T

9. F

10. c
11. T

12. F

13. d
14. F

15. T

16. T

17. F

18. d

19. Buprenorphine, indomethacin
20. T

21. F

22. T

23. Using pre and postoperative buprenorphine

24. Influence on tumor growth and metastases, increase in thermal and mechanical sensitivity

25. Increase of initial walking and lack of rearing

26. Hyper-locomotion

27. d
28. Anesthesia, pain, hypothermia

 

Garrels et al. Direct comparison of vasectomized males and genetically sterile Gapdhs knockout males for the induction of pseudopregnancy in mice, pp. 365-372

Domain 3
Primary Specie: Mouse (Mus musculus)
SUMMARY: Embryo transfer is an essential method for reproductive technologies in mice as: generation of genetically modified strains, solving problems of fertility or raising of litters, in-vitro fertilization, rederivation of hygienically contaminated strains or revitalization of cryopreserved embryos.
Pseudo-pregnancy is an essential requirement for the performance of a successful embryo transfer, which requires a vaginal-cervical copulatory stimulation. The infertile male plug not only seals the vagina but also induces permanent pressure to the cervix, allowing the pseudo-pregnancy and uterine differentiation that will result in the receptive state for the implantation of the transferred embryos.
Male infertility is induced by vasectomy under general anesthesia, being classified as a ‘moderate’ procedure. Sterility is confirmed by test mating, normally after at least three weeks to ensure that no stored sperm cells were left in the ductus deferens. The presented study assesses the suitability of infertile Gapdhs™1Dao knockout males for large-scale production of pseudopregnant surrogates, offering it as a refinement protocol for vasectomy. 

The results did not reveal any significant differences in plug rate or pregnancy rate between vasectomized males or sterile Gapdhs mutants. Also the portion of transferred embryos that developed to term did not differ. Both experimental groups showed a good plug forming ability for easy mating control.
No leakiness in fertility was found for homozygous Gapdhs knockout males, as vasectomized. In contrast, nearly double breeding effort was necessary to provide infertile male mutants. However, a male with hybrid or outbred background can be used for mating for several months and therefore a large-scale production of animals to produce sterile males is unnecessary for both options. 
Vasectomy, postoperative care and test breeding for F1-hybrids were more time-consuming than the necessary genotyping of mutants. However, the expenditure of time for surgery was balanced by the need for more breeding cages and associated time for animal care for the Gapdhs line. 
In conclusion: for the induction of pseudopregnancy in female mice genetically modified Gapdhs-/- males are as suitable, with the same efficiency, as commonly used vasectomized hybrid males. 

QUESTIONS
1.
Which is false? Embryo transfer is indicated for:
a.
Generation of genetically modified strains

b.
Solving problems of fertility or raising of litters

c.
Rederivation of hygienically contaminated strains 

d.
Revitalization of cryopreserved embryos

e.
None of them are true

2.
Which disadvantages does the Gadph-/- sterile male offer as alternative for vasectomized male?
a.
Sterile male plugs are defectives

b.
Only 25%  of the offspring can be used for pseudopregnancy

c.
Animal welfare is highly affected

d.
Vasectomy surgery is lesser time consuming than sterile male genotyping

3.
T/F: Sterile Gapdhs males might be a good alternative for embryo transfer in germ free mice in isolators, because of the surgical intervention under these conditions are laborious and bears the risk for unwanted hygienic contamination.

4.
Which are the side-effects of male vasectomy in mice?
a.
The seminiferous epithelium in the tubules could show depletion of germ cells

b.
The epithelium consist of only a thin layer of Sertoli cells, spermatogonia and a few spermatocytes. 

c.
Exfoliation of germ cells, occurrence of multinucleated giant cells and vacuolated appearance of the tubules' epithelium.

d.
Accumulation of spermatozoa with immature germ cells, spermatic granuloma noticed in corpus or in cauda regions of the epididymis

e.
All of them are true

ANSWERS
1.
e

2.
b

3.
True

4.
e

Nørgaard et al. Softened food reduces weight loss in the streptozotocin-induced male mouse model of diabetic nephropathy, pp. 373-383

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

Primary Species: Mouse (Mus musculus)
SUMMARY: The streptozotocin- (STZ) induced diabetes model in rodents is highly variable because there is no single generally accepted standardized protocol regarding STZ administration, mouse strain, health monitoring, and supportive treatment. STZ-induced diabetic rodents suffer significant acute and chronic weight loss, leading to high euthanasia rates. To mitigate this weight loss, this study investigated whether supplementing STZ-induced male diabetic mice with water-softened chow in addition to their standard chow daily could reduce acute weight loss, reduce euthanasia rates due to humane endpoints, lower the need for supportive treatment (insulin and saline injections), and reduce stress level in the mice. Diabetic mice supplemented with water-softened chow lost significantly less weight (p=0.045) during the first 3 weeks after STZ administration and had a significantly lower frequency of days with supportive injections of insulin and saline (p<0.0001). 37.5% of diabetic mice on normal chow were euthanized due to 20% weight loss despite increased frequency of supportive measures, and no diabetic mice that were supplemented with water-softened chow were euthanized due to weight loss for the duration of the study (14 weeks). Diabetic mice supplemented with water-softened chow also had significantly lower fecal corticosterone concentration compared with the group on standard chow. Supplementation with water-softened chow did not alter the induction or magnitude of diabetes, indicating an intact disease model despite intervention with water-softened chow. This study illustrates an example of refinement of the STZ-induced diabetes model by reducing weight loss and the need for supportive insulin and saline and decreasing stress levels in the mice. Supplementing STZ-induced diabetic mice with water-softened chow also reduces animal numbers needed in studies due to decreased need for euthanasia due to weight loss endpoints.

 

QUESTIONS
1. Streptozotocin is directly toxic to which organ?

a. Kidney

b. Liver

c. Pancreas

d. Intestines

e. All of the above

2. Streptozotocin is a(n) _______ analogue which is transported into the cell via ______ transporters where it accumulates and triggers necrosis.

a. Insulin, GLUT1

b. Insulin, GLUT2

c. Glucose, GLUT1

d. Glucose, GLUT2

3. To overcome toxicity associated with streptozotocin, the Diabetic Complications Consortium recommends which protocol for streptozotocin administration to mice?

a. 50 mg/kg IP, once

b. 50 mg/kg IP, five consecutive days

c. 100 mg/kg IP, day 1 and day 4

d. 100 mg/kg IP, once

 

ANSWERS
1. 
e

2. 
d

3. 
b

 

Tallent et al. Partial cage division significantly reduces aggressive behavior in male laboratory mice, pp. 384-393

Primary Species: Mouse (Mus musculus)
Domain 1
  
SUMMARY: Mice are a social species and form demes. Deme sizes depend on resources in the territory. Dominant male chases unfamiliar males from deme while tolerating juvenile and subordinate males. This is controlled in research settings. Mice housed in shoebox cages may be unable to respond in socially appropriate ways and subordinates are unable to flee dominant males. Typical treatments of fight wounds include isolation, additional enrichment, or euthanasia. Isolation of animals can cause additional stressors, resulting in more variables to investigators. Some enrichment items increase aggressive behavior. Few studies have focused on cage dividers or complex caging systems. Complex cage systems include large cages with 5-9 burrow-like dividers for breeders. This study created custom divider inserts and cages were not permanently modified. Male, BALB/c, 8 week old mice were used and randomly housed 3 animals per cage and randomly divided into 2 groups. Group 1 was housed in standard caging without divider and group 2 with divider. There was a single water bottle, nestlet, and food source. Animals were video recorded 6 hrs during both light and dark cycles and behaviors recorded and scored.  

[image: image2.jpg]



  

Results: Mice housed in divided cages had significantly fewer aggressive behavior events than mice housed in standard cages. Mice spent time in all three burrows in the divided cages and in the common area. In the divide cage, escape to or from a burrow stopped the aggressive behavior. 
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Figure 3. Cage dividers decreased aggressive behavior in light and dark cycles. Divided cages had significantly fewer
aggressive behavior events than the standard cages, in terms of daily combined number of events, events in the light

eycle, and events in the dark cycle. For daily combined events, light cycle events, and dark cycle events, the number of
aggressive behavior events on day 2 were significantly greater than on day 1 and day 7 (post-hac, 1. *p< 0.05 as indicated.




Conclusion: cage dividers mimic “ burrows” in the wild and provide a possible solution to mitigate aggression that can emerge from standard housing in research settings. 

  
QUESTIONS
1. 
What is the name for the group that mice form in the wild?

a. 
A business

b. 
Demes

c.  
Flocks

d. 
A mischief

e.  
A horde

2. 
What are some effects of aggression on animal welfare and research?

 
ANSWERS
1.  
b.
Demes

2.  
Isolation (therefore stress – variable), euthanasia, increased costs due to veterinary treatments and single housing (per diems), atypical behavior and physiological changes can affect scientific rigor, signaling from wound healing can also create variables.

 

Denes et al. A longitudinal study on timing and velocity of rat molar eruption: Timing of rat molar eruption, pp. 394-401
 

Domain 3:  Research; Tasks 1: Facilitate or provide research support

Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: Tooth eruption is a complex process and the rat is a well-adapted model to study the eruption process, in particular rat molars which are sufficiently similar to human molars to provide valuable insight. Aim of this study was to follow the eruption of the three molars in a longitudinal design by using Micro-computed tomography (CT) scans from 15 to 17 days of age to investigate the mean eruption age, occlusion age, and eruption velocities as well as the amount of variation in the three molars.
19 15-day old Wistar rats (8 females and 11 males) were scanned daily from 15 to 42 post-natal days and three times per week from 43 to 70 days. To control for adverse effects of the daily micro CT procedure a control group of 9 male rats was added which were only scanned at age 18 and 28 days.
The daily anesthesia and micro CT did not have an effect on the weight-gain or other measured parameters, which makes longitudinal micro-CT scans a valid method to study tooth eruption as an alternative to the traditional cross-sectional model.
On average the first molar erupted on day 17, the second on day 20 and the third on day 33. The third maxillary molars erupted 0.7 days after the mandibular molars.
On average the occlusion age for the first molar was day 19, the second molar was day 23 and the third molar was day 39. The duration of the pre-occlusional eruption was the shortest for the first molar (0.8 days), ca. three-times longer for the second molar (2.9 days) and approximately five to six times longer for the third molar (5.4 days). Tooth eruption velocity was highest for the first molar (90.9 microns per day), followed by the second molar (65.9 microns/day) and lowest for the third at 47 microns per day.
The study improves our knowledge of the eruption patterns of Wistar rat molars and may serve in the planning of future studies related to the post emergent eruption

 

QUESTIONS
1. 
True or False: Daily anesthesia to perform CT scans in Wistar rats has a significant effect on the animal’s body weight and timings of molar eruption

2. 
At what days do the 3 molars of Wistar rats erupt on average?

a.
15, 18, 30

b.
18, 19, 32

c.
17, 20, 33

d.
19, 21, 34

3. 
The maxillary and mandibular molars erupt at the same time, except the _____ maxillary molar which erupts 0.7 days after the mandibular molar

a.
First

b.
Second

c.
Third

 

ANSWERS
1. 
False

2. 
c
3. 
c
 

Powell et al. Creating effective biocontainment facilities and maintenance protocols for raising specific pathogen-free, severe combined immunodeficient (SCID) pigs, pp. 402-412

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

Domain 3: Animal Care

Primary Species: Pig (Sus scrofa)
 
SUMMARY: The article describes the specialized husbandry, housing, and pig rearing methodologies developed at Iowa State University used to produce and maintain SPF SCID (severe combined immunodeficient) pigs.  The SCID carrier gilts and sows are bred by artificial insemination.  Boar semen used is from genetically SCID, phenotypically immunocompetent boars, acquired through bone marrow transplantation rescue of SCID boars.  Piglets are snatched farrowed or cesarean derived.   Health status of the breeding herd and piglets is monitored regularly.  Standard operating procedures addressing biosecurity are in place for entering the animal rooms.  Specialized positive pressure, HEPA filtered, animal housing was built.  All water, milk replacer, and feed are irradiated prior to entry into the animal rooms.  Colostrum is pasteurized using standard bovine practices.  Husbandry and research staff follow biosecurity protocols for entering animal rooms.  A specific room order is set and followed for staff and animal movements.  A specialized positive pressure, HEPA filtered transport cart was built to move animals between different high containment animal rooms.  The pathogens tested, test samples collected, and types of testing used for each pathogen are described.

 

QUESTIONS
1.

Rodent and porcine hosts have had SCID introduced for use as biomedical models.  Which species have naturally occurring SCID status?

a. 
Mice

b.  
Humans

c.  
Horses

d.  
Dogs

e.  
Pigs

2.

What are two common bacterial swine pathogens excluded in this SPF swine herd?

a. 
Swine influenza and Porcine epidemic diarrhea

b. 
Streptococcus zooepidemicus and Staphylococcus suis
c.  
Streptococcus suis and Staphylococcus hyicus
d.  
Mycoplasma hyopneumoniae and Streptococcus aureus
e.  
Actinobacillus pleuropneumoniae and Lawsonia intracellularis
 

ANSWERS
1. 

All are correct.
2. 

e.  c has not been completely excluded

 

SHORT REPORT
Musigazi et al. Brain perfusion fixation in male pigs using a safer closed system, pp. 413-417
Domain 3: Research

Primary Species: Pig (Sus scrofa)
SUMMARY: Fixation perfusion with heparinized saline followed by paraformaldehyde is the gold standard for studying the CNS and peripheral nerves. Although protocols of perfusion fixation are well described for rodents, fixation methods for large animals have yet to be detailed. This group presents a simplified technique of in situ brain perfusion fixation in a male porcine model, using the common carotid artery and external jugular vein as inflow and outflow (respectively), achieving a closed system. Perfusion tubes were inserted inside the vessels and restricted by suture. Heparin and paraformaldehyde were perfused into the tubes via a peristaltic pump (at a rate of 0.20 L/min), and the inflow/outflow tubes were clamped to allow full fluid penetration of tissues. Leakage of fixative fluid was prevented by proper connection of the perfusion tubes to the vessels of the neck. Successful perfusion was indicated by homogenous brain tissue firmness and a change in color of the tissues. 

 QUESTIONS
1. What is the greatest similarity between porcine and human CNS, thereby making pigs a good model for neurological research? 

a. Axon distribution

b. Myelin conductance 

c. Gray/white distribution 

2. Where is the common carotid artery located in a pig?

ANSWERS
1.
c
2.
Deep to the trachea, with the internal jugular vein and vagus nerve branch

CASE REPORT
Lafond and Landry. Malignant lymphoma with middle ear involvement in a Sprague-Dawley rat, pp. 418-423
Primary Species: Rat (Rattus norvegicus)

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

T3. Diagnose disease or condition as appropriate (K5)

 

Description: Clinical and histological findings associated with Malignant lymphoma with middle ear involvement
Case Report Summary: A 9-month-old male control Sprague-Dawley rat from a toxicity study showed gelatinous material in the cranial cavity and dark, thickened cerebral meninges at necropsy. At microscopic evaluation of the temporal bone, neoplastic lymphocytes were seen invading several structures of the middle ear. The neoplastic cells appeared to extend from the marrow of the temporal bone, covered the dorsal part of the tympanic cavity wall, and surrounded and infiltrated the base of the tensor tympani muscle as well as the chorda tympani branch of the facial nerve. The lymphoma was generalized; neoplastic lymphocytes were also noted in numerous other tissues. As per authors, this is the first report of a lymphoma involving the middle ear of a rat.

 QUESTIONS
1. 
Most common neoplasms in aged Sprague-Dawley rats?

a. 
Testicular tumors (Interstitial cell tumors)

b.  
Pituitary Tumors (pars distalis adenomas)

c. 
Mammary gland tumors (Benign Fibroadenomas)

d.  
Pancreatic islet cell tumors

e.  
Large Granular Lymphocytic tumors

2. 
Spontaneous neoplasms incidence is more common in?

a. 
Male Rat  

b. 
Female Rats

3. 
What is the primary location of carcinomas of the external auditory canal?

a.
Inner Ear

b.
Middle Ear (Cochlear Aqueduct)

c.
External Ear

d.
Carcinomas of Zymbal gland

 

 ANSWERS
1. 
c.
Mammary gland tumors (Benign Fibroadenomas)

2.  
b. 
Female Rats

3. 
b.
Middle Ear (Cochlear Aqueduct)
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