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Stephens and Sanders. Blood Lipid Distribution, Aortic Cholesterol, and Selected Inflammatory and Bile Metabolism Markers in Syrian Hamsters Fed a Standard Breeding Diet, pp. 353-358
Domain 3: Research; K3. Animal models (spontaneous and induced) including normative biology relevant to the research (e.g., background lesions of common strains)

Secondary Species: Syrian Hamster (Mesocricetus auratus)
 
SUMMARY: This study evaluated cardiovascular disease risk factors and mRNA expression of selected genes in hamsters fed a standard maintenance diet (baseline data collection). Hamsters are often used in cardiovascular disease studies evaluating the effects of various dietary ingredients. The study goal was to collect baseline data in male golden Syrian hamsters (Mesocricetus auratus) when fed a standard diet (TestDiet, Richmond, IN) for 24 weeks (beginning at 7 weeks old) for various liver biomarkers, including cholesteryl ester, free cholesterol, total plasma cholesterol, and plasma cholesterol distribution. 
 

Results: Plasma triacylglycerol and aortic cholesteryl ester concentrations did not significantly change during the study. Total plasma cholesterol, LDL-, and HDL-cholesterols increased over the 24wk study. Aortic total cholesterol increased from 9.72 to 12.20 μg/mg protein, whereas aortic cholesteryl ester, a measure of atherosclerosis development, was less than 0.18 μg/mg protein throughout the study. The expression of hepatic endothelin 1, peroxisome proliferator-activated receptor α, and hepatic cholesterol 7-α-hydroxylase mRNA did not change throughout the study, indicating that fatty acid β-oxidation and cholesterol metabolism remained consistent. The mRNA expression of ATP-binding cassette, subfamily B member 11 increased between wk 0 and 8 but then remained unchanged, suggesting increased requirements for cholesterol in early growth. These results indicate that the consumption of a standard diet does not increase atherosclerotic disease risk factors in golden Syrian hamsters through 31 wk of age.

 

QUESTIONS
1.
What are the definitions of open-formula diet, closed-formula diet, fixed-formula diet, and constant nutrition diet? (1 image) 

2. 
What is the average life span of a hamster?

3. 
Who is likely to live longer, a male or a female golden hamster?

4. 
T/F: Hamsters possess similar lipid metabolism to humans and are also commonly used as a model for diet-inducible cholesterol cholelithiasis.

 

ANSWERS
1. 
Open-formula diets disclose the concentrations of all ingredients. Closed-formula diet – ingredients are listed, but the quantitative ingredients are not publicly available. Fixed-formula diets keep the quantitative formulation the same. Constant nutrition diet is the trademark of Purina. The concentrations of known nutrients remain constant, but the quantitative ingredient formulations can be varied without public disclosure.  

2. 
2 years

3. 
Male

4. 
T

Chichester et al. Hematology and Clinical Chemistry Measures During and After Pregnancy and Age- and Sex-Specific Reference Intervals in African Green Monkeys (Chlorocebus aethiops sabaeus), pp. 359-36

Domain 3: Research
Tertiary Species: Other Nonhuman Primates
 

SUMMARY: The authors present hematologic and clinical chemistry reference ranges for African green monkeys (AGM; n=491), with an emphasis on pregnant animals. Ages ranged from 0.4-26 years and a mean of 2.8 samples were collected per animal over a 5 year period.  Pregnancy was determined through retrospective analysis of colony birth records. Animals with clinical evidence of disease were excluded from the study. Additionally, reproductive age females (n=311) were classified according to stage of gestation and days postpartum, where applicable. The central 95% of the reference population was used as an interval for values with at least 40 samples. 

                  
Most significant alterations in hematologic parameters were observed in the third trimester. In comparison to nonpregnant AGM, BUN was decreased in the 2nd and 3rd trimester and increased postpartum. GGT, ALP, and globulins were elevated during pregnancy while total protein amylase, lipase, and cholesterol were decreased. WBC was increased in late pregnancy while erythrocyte indices were generally decreased. 
 

QUESTIONS
1.
What are two common names for Chlorocebus aethiops?

2.
Name two hematologic alterations observed in late pregnancy in AGM. 

3.
What is the gestation length of Chlorocebus aethiops?
 

ANSWERS 
1.
African green monkey; vervet

2.
Increase in WBC; decrease in hemoglobin/hematocrit/RBC counts. 

3.
163 days

Reproduction

Heyne et al. A Simple and Reliable Method for Early Pregnancy Detection in Inbred Mice, pp. 368-371
Domain 3: Research

Primary Species: Mouse (Mus musculus)

SUMMARY: Determining pregnancy via visual assessment of copulation plugs yields a high false positive rate (as high as 50%), which can create considerable financial and animal use burdens depending on the context of a research study. Wildtype C57BL/6J female mice (3-9mo) were assessed for pregnancy via presence of a plug. If plugged, they were weighed that day. They were weighed again randomly at one time point between GD7-10. A total of 275 mice were found to be plugged, but only 173 confirmed pregnant by gross uterine examination or birth of a litter, resulting in a false positive rate of 37.1%. By plotting weight gain, pregnant mice gained an average of 3.49g compared to 1.15g in nonpregnant animals. An optimal weight gain discrimination of 1.75g was determined, and if applied to mice evaluated between GD7.75 and GD10, the threshold reduced false positive rate to 10.5% without excluding any pregnant mice. Applying the threshold to ~50 8 wk old C57BL/6J and FVB/NTac mice, false positive rates of 20 and 29%, respectively, were reduced to 0%. Therefore, taking simple body weight measurements at time of breeding and then between GD7.75-10 and applying a threshold of 1.75 g may be a more effective determination of pregnancy.

QUESTION
1.
What environmental factors might change an animal’s body weight throughout the day?

 

ANSWER
1.
The authors observed a higher false positive rate when baseline weights were obtained in the morning. This variation is probably due to nocturnal feeding, and the authors suggest that pregnancy status may be more reliably discriminated if weights are taken in the afternoon or evening.

 

Husbandry
Li et al. Characteristics of Vibration that Alter Cardiovascular Parameters in Mice, pp. 372-377
Domain 4

Primary Species: Mouse (Mus musculus)
 

SUMMARY: The authors hypothesized that short term exposure of mice to vibration near the mouse tissue resonant frequency range at an acceleration of 0 to 1m/s2 would alter heart rate (HR) and mean arterial pressure (MAP).  Radiotelemetry was used to evaluate the cardiovascular response in male C57BL/6 and CD1 mice exposed to vertical vibration at various frequencies and accelerations.  MAP increased consistently above baseline values in both strains at acceleration near 1m/s2 and a frequency of 90Hz and HR also increased in C57BL/6 mice.  MAP increased in individual mice of both strains at 80Hz.  When mice were exposed to frequencies below 80Hz or above 90Hz no consistent change in MAP or HR occurred.  The increase in MAP and HR occurred only when the mice had conscious awareness of the vibration.  Vibration acceleration levels lower than 0.75m/s2 did not increase MAP or HR at 80 or 90Hz.  The data from this study can help establish harmful frequencies and accelerations of environmental vibration that should be minimized or avoided in mouse facilities.  

 

QUESTIONS
1. 
Which of the following can be affected by excessive vibration in laboratory animals?

a.   Heart rate

b.   Mean arterial pressure

c.   Circadian rhythm

d.   All of the above

2.    ___________ is the range of frequencies at which an object most readily vibrates and the range over which an animal may sense, respond to, and suffer adverse effects from vibration.

a.   Radio frequency range

b.   Resident frequency range

c.   Resonance frequency range

d.   Reporter frequency range

 

ANSWERS
1. 
d
2. 
c
Keck et al. Effects of Habitat Complexity on Pair-Housed Zebrafish, pp. 378-383

Domain: 4: Animal Care

Secondary Species: Zebrafish (Dario rerio)
 

SUMMARY: Adding habitat complexity to zebrafish housing reduces aggression and improves reproduction.

 

The author hypothesis was that those pairs housed with habitat complexity would have improved survival, lower cortisol levels and reduces aggression and improves reproduction. The study comprised the following groups: Sexually mature zebrafish were housed as single male-female pairs with or without plastic vegetation ((Veg or NVeg). The plastic vegetation added floated near the top of the tank but remained submerged within the vertical water column)) for 1, 5, or 10 days for comparison of whole-body cortisol measured by radioimmunoassay. The 3 time points the authors chose represent previously reported phases of zebrafish acclimation to housing: 1 d for the acute phase, 5 d for the acclimation phase, and 10 d for the chronic phase.

 

1. Cortisol levels did not differ between the treatment groups on day 1. 

2. On day 5, cortisol values were higher in the Veg group than in the individually housed fish (P < 0.0005) and the NVeg fish (P = 0.004). 

3. On day 10, the relationships were inversed: cortisol levels had risen in the individually housed and NVeg groups and had fallen to baseline levels in the Veg group. Cortisol values on day 10 were lower in the Veg group than in the individually housed (P = 0.004) and NVeg (P = 0.05) groups. 

 

Cortisol levels in individually housed male zebrafish increased over time. This finding supports other authors who have recommended a prolonged acclimation period of 10 d when using zebrafish to test stress responses. Although this study did not demonstrate a reduction in cortisol levels associated with providing vegetation, this enrichment prevented injury and death from fighting. This study did demonstrate a potential welfare-associated situation when housing pairs for an extended period of time. These findings show how commonly used housing situations may affect the wellbeing of laboratory zebrafish.

 

QUESTIONS (True or False)
1. All fish survived the first time point (1 day after housing set up). A total of 6 of 24 (25%) NVeg pairs suffered morbidity or mortality due to aggression, whereas none of the 21 Veg pairs suffered such losses.

2. There was no significant difference in cortisol levels between treatments on day 1, but on days 5 and 10 cortisol levels differed significantly between treatments.

3. On day 5, cortisol levels were lower in Veg pairs than in either NVeg pairs or individually housed fish. 

4. By day 10, however, cortisol levels were higher in Veg pairs than in NVeg pairs or individually housed fish.

 

ANSWERS
1.
T
2.
T
3.
F
4.
F
Lutz and Sharp. Alopecia in Outdoor Group- and Corral-Housed Baboons (Papio hamadryas spp.), pp. 384-388

Domain 4: Animal care

Secondary Species: Baboon (Papio hamadryas spp.)

 

SUMMARY: In this study, the investigators used two captive baboon cohorts (grouped- and corral-housed) at the Southwest National Primate Research Center to determine whether housing conditions and other factors [season (summer and winter), sex and age] played a role in the incidence of alopecia in captivity.

The grouped-housed cohort consisted of 262 olive and olive hybrid baboons (132 males, 130 females, age 2 to 25y) and the corral-housed cohort consisted of 279 olive and olive hybrid baboons (86 males, 193 females, age 2.4 to 17.9y). Alopecia score consisted of visual assessment of the % of body surface affected (0, >0-10, >10-25, >25-50, >50-75, >75-100) within a 0-5 scale where 5=>75-100% of alopecia. According to the results, season (winter) appears to be an incidence factor in baboons independent of the housing scheme (grouped- vs corral-housed). Other factors (sex and age) appear to be significant just in grouped-housed baboons. In particular, within this group, the majority of the hair losses were observed in females and young animals. As a consequence, the authors believe that this information might be helpful to direct appropriate care during identification of some of the variables that influence alopecia in captive primate populations.

 

QUESTION
1.
In a study recently published which of the factors described below appears to influence alopecia in baboons independently of the housing system.

a. 
Season

b. 
Age

c. 
Sex

d.
Group size

e.
All of them

ANSWER

1.
a

 

Management

Silverman et al. Decision Making and the IACUC: Part 1 – Protocol Information Discussed at Full-Committee Reviews, pp. 389-398
Domain 5: Regulatory Responsibilities; Knowledge 1: laws, regulations, policies and standards

SUMMARY: This study evaluated the information IACUC members did or did not receive during a full-committee review and whether the information included topics required for IACUC consideration. The required topics evaluated are defined by PHS Policy, The Guide, US Government Principles and the Animal Welfare Act. In all, eight topics were considered that included reduction of harm to animals, benefit of the research, importance of the scientific question, use of alternatives, skill and experience of the research team, justification of the species and number requested and assurances that the was no unnecessary duplication of the research. Ten academic institutions with large programs that cover a spectrum of species were selected. Over the ten institutions a total of 87 protocols were evaluated and each protocol had been identified by the institution as likely to cause more that slight or momentary pain or distress. A detailed description of how the authors obtained and coded the information gathered is available in the materials and methods. In order of mention the top three IACUC discussions were 1. Pain or distress (14.5%) 2. The procedure being proposed (13.7%) and 3. Design of the study (11.7%) The fewest mentions were in relation to the importance of the proposed research (.8%), alternatives to animal use (.5%) and preliminary data (.5%). Recently IACUC’s have been encouraged to include a harm-benefit analysis to their review of protocols. That is, to weigh the importance of a planned animal use project against pain or distress.  Findings of this study suggest that harm-benefit analysis is not a significant component of United States IACUC discussions. IACUC’s are much more likely to discuss the study design and performing specific procedures in an effective and humane manner. Recommendations for the IACUC to use harm-benefit analysis involve starting by accepting a working definition then to develop a useable metric.

QUESTIONS
1. List the four sources of policies and guidelines that define the topics IACUC’s are expected to evaluate

2. What was the most common topic discussed by IACUC’s?

3. What was the least common topic discussed by IACUC’s?

ANSWERS
1. PHS Policy, The Guide, US Government Principles and the Animal Welfare Act.

2. Pain or distress 

3. Alternatives to animal use and preliminary data

Animal Health Surveillance

Egal et al. Contribution of Endemic Listeriosis to Spontaneous Abortion and Stillbirth in a Large Outdoor-housed Colony of Rhesus Macaques (Macaca mulatta), pp. 399-404
Domain 1: Research
Primary Species: Macaques (Macaca spp.)

 
SUMMARY: Listeria monocytogenes is an endemic agent in the primate population at the California National Primate Research Center and has been associated with both sporadic cases and a general outbreak of pregnancy failures. The primary objective of the study was to verify the incidence of L. monocytogenes-associated abortion and fetal deaths in the Center’s outdoor breeding colony. In addition, the authors sought to compare the group of female macaques that presented with Listeria-associated abortion with both those with nonlisteria-associated abortion and animals with successful pregnancy outcome. The authors calculated the incidence of L. monocytogenes-associated abortion and stillbirth by dividing the number of positive L. monocytogenes cultures from aborted fetuses by the number of pregnant female macaques from 1989 through 2009. To compare the pregnancy outcome of female macaques that have presented L. monocytogenes-associated abortion and stillbirth, the authors created 2 control groups: female macaques with successful pregnancy outcomes during the 1999 breeding season and animals with nonlisteria-associated pregnancy failure. These macaques were followed for 2 subsequent breeding seasons. The results showed a range in the incidence of L. monocytogenes-associated abortion and stillbirth from 0% to 8.39% throughout the 1989 to 2009 breeding seasons. In addition, the authors found that the Listeria-associated abortion group did not present statistically significant differences in fertility and abortion rates when compared with the control groups. Although L. monocytogenes is an endemic agent at the Center’s outdoor breeding colony, the agent’s incidence varied in significance. Furthermore, the authors concluded that an episode of L. monocytogenes associated abortion did not affect subsequent pregnancies.

 

QUESTIONS
1.
When is L. monocytogenes organism most prevalent?

a.
Cooler months with increase precipitation

b.
Hot summer months

c.
Rainy days

d.
None of the above

2.
What measures can be used to prevent L. monocytogenes propagation  

a.
Regular removal of puddled water

b.
Regular steamed cleaning of feeders and flooring

c.
Daily removal of excess food and feces 

d.
Appropriate drainage  

e.
All of the above

3.
L. monocytogenes infection in pregnant macaques causes abortion during 

a.
First half of pregnancy

b.
Second half of pregnancy

c.
Last third of pregnancy

d.
None of the above  

4. L. monocytogenes infection during pregnancy can result in

a. 
Placentitis

b. 
Spontaneous abortion

c. 
Fetal deaths

d. 
Pyogranulomatous microabcesses

e. 
All of the above

 

ANSWERS
1.
a
2.
e
3.
c 
4.
e 
Anesthesia

Reddyjarugu et al. Analgesic Efficacy of Firocoxib, a Selective Inhibitor of Cyclooxygenase 2, in a Mouse Model of Incisional Pain, pp. 405-40
Primary Species: Mouse (Mus musculus)

 

SUMMARY: The 8th edition of the Guide for the Care and Use of Laboratory Animals emphasizes that effective pain management in laboratory animals is vital to ensure animal welfare and sound research conclusions.  Postoperative pain in a common type of acute pain in research, and involves hypersensitivity to many stimuli including mechanical and thermal stimuli.
Evaluating new analgesics for acute pain means using pain models such as:  plantar incision, antigen-induced inflammation, formalin injection, and capsaicin injection. Surgical incisions in animals result in pain and hypersensitivity to both nonnoxious (allodynia) and noxious (hyperalgesia) stimuli as a result of peripheral and central sensitization.  The mouse model of plantar-incision-induced pain is commonly used for analgesic efficacy studies because it produces reproducible, quantifiable allodynia and hyperalgesia after the incision.
Typical postoperative pain management in rodents consists of the use of opioids and NSAIDS, depending on the experimental model and potential influences on the research. Buprenophine is one of the most commonly used opioid analgesics in rodents (partial μ opioid agonist; κ and δ antagonist). Its use remains controversial, despite demonstrated efficacy.  Studies cite unfavorable side effects including strain-dependent pic, decreased GI motility, respiratory and cardiovascular depression, rebound hyperalgesia, immunomodulation, and opioid tolerance.  Buprenorphine’s duration of action is shorter (6-8 hours in rats, 3-5 hours in mice) than nonopiods, requiring an increased dosing frequency.  Buprenorphine is also a schedule III narcotic, which complicates its use by research staff.
Current NSAID therapy goals are to use a COX2-selective NSAID, because inhibition of COX1 can lead to harmful effects such as gastric ulceration and renal toxicity.  Firocoxib is a relative new cyclooxygenase-inhibitor NSAID which has a higher ratio of COX1 to COX2 in dogs, and this high selectivity results in almost negligible COX1 inhibition at therapeutic levels.
To test whether firocoxib is as effective as buprenorphine at alleviating pain in mice, a study was designed using the mouse model of incisional pain. A high and low dose of firocoxib (10 mg/kg and 20 mg/kg IP q 24 hours) was tested against buprenorphine at 0.2mg/kg SC every 8 hours, a control group of IP saline, and a sham group with anesthesia and no incision treated with firocoxib.  None of the treatments eliminated thermal hyperalgesia at 4 hours.  No significant differences were noted between the two dose rates of firocoxib and buprenorphine regarding mechanical allodynia and thermal hyperalgesia at all time points.  In conclusion, firocoxib was equivalent to buprenorphine in analgesic effect in this mouse pain model.
 
QUESTIONS
1.
T/F:  Buprenorphine’s duration of action is longer than that of most nonopiod pain relievers when used in rodents.

2. 
All of the following are acute pain models used for analgesic testing in rodents except:

a. 
Plantar incision

b. 
Saline injection

c. 
Formalin injection

d. 
Capsaicin injection

3.
T/F:  COX1 inhibitors are preferred for pain relief due to fewer side effects, such as gastric ulceration and renal toxicity. 

 

ANSWERS
1. 
False

2. 
b. saline injection

3. 
False - COX2

Wolfe et al. Efficacy of Tramadol as a Sole Analgesic for Postoperative Pain in Male and Female Mice, pp. 411-419
Domain 2: Management of Pain and Distress; Task 2. Minimize or eliminate pain and/or distress
Primary Species: Mouse (Mus musculus)

 

SUMMARY: Tramadol is a centrally acting analgesic. Both enantiomers of tramadol enhance the inhibition of pain transmission the positive enantiomer is a serotonin reuptake inhibitor, whereas the negative enantiomer is a norepinephrine reuptake inhibitor.  Additionally, the primary metabolite of tramadol acts as a μ-opioid receptor agonist. The varied effects of tramadol decrease common opioid side effects including respiratory depression, constipation, and the potential for abuse.  Tramadol has been used effectively as an analgesic in many species including rats. This study assessed the use of tramadol at 20, 40, or 80 mg/kg to prevent postoperative pain in 10-12 week old male and female (estrus controlled) C57BL/6 mice following a ventral midline laparotomy with typhlectomy. General appearance parameters were used to score positive indicators of pain (including posture, coat condition, activity, breathing, interactions with other mice, and the number of times each mouse stretched up in a 3-min period) as well as von Frey fibers, body temperature, and plasma corticosterone levels.  In male mice, none of the measured markers differed between groups that received any dose of tramadol and saline injected controls. In female mice, general appearance scores as well as plasma corticosterone levels were significantly lower only in female mice that received 80 mg/kg (highest dose assessed) of tramadol when compared with saline injected controls.  An 80 mg/kg dose is close to the threshold reported to cause toxic side effects.  The authors, based on their findings, do not recommend using tramadol in the prevention of postoperative pain in a laparotomy-typhlectomy model. 

 

QUESTIONS
1.
The primary action of tramadol is which of the following?

a. 
Serotonin reuptake inhibitor

b.  
GABA agonist

c.  
Norepinephrine reuptake inhibitor

d.  
More than one of the above are correct

2. 
Which statement is true regarding the effect of tramadol as the sole analgesic agent on female C57BL/6 mice post laparotomy-typhlectomy surgery?

a. 
Tramadol at 20mg/kg is able to control pain as well as 80 mg/kg

b. 
Tramadol is not adequate as a sole analgesic at 80mg/kg

c.
Tramadol is adequate to use in this situation but must be used for a minimum of 7 days post surgery

d. 
Tramadol is adequate as a sole analgesic at 80mg/kg

3. 
Which statement is true regarding the effect of tramadol as the sole analgesic agent on male C57BL/6 mice post laparotomy-typhlectomy surgery?

a. 
Tramadol at 20mg/kg is able to control pain

b. 
Tramadol is not adequate as a sole analgesic 

c. 
Tramadol is adequate to use in this situation but must be used for a minimum of 7 days post surgery

d.
Tramadol is adequate as a sole analgesic at 80 mg/kg

 

ANSWERS
1.
d

2. 
d

3. 
b

Waite et al. Efficacy of Common Analgesics for Postsurgical Pain in Rats, pp. 420-425
Primary Species: Rat (Rattus norvegicus)

Domain 2: Management of Pain and Distress

SUMMARY

Background:

· Spontaneous pain is the most common complication after surgery

· Current means to assess spontaneous pain 

· Complex behavior assessment

· Ultrasonic vocalizations

· Telemetry

· Rat Grimace Scale

Research and Results:

· Compare efficacy of several analgesics using the rat grimace scale on acute pain (hot-plate test), surgical pain (laparotomy) with prophylactic analgesia, and surgical pain with intraoperative analgesia. 

· Buprenorphine: Effective for acute and surgical pain. Effective at lower doses when given prophylactic.

· Carprofen: Not effective at any dose

· Ketoprofen: Not effective for acute or intraoperative pain at any dose. Effective when high dose given prophylactically. 

· Acetaminophen: Effective for acute and surgical pain

· Ibuprofen: Effective for acute and surgical pain

· Efficacy of analgesic on acute pain was not predictive of efficacy on surgical pain

QUESTIONS
1. T/F: Acetaminophen and Buprenorphine are effective analgesics for rats and mice.

2. Name the class of drug for the following analgesics: 

a. Buprenorphine

b. Carprofen

c. Ketoprofen

d. Acetaminophen

e. Ibuprofen

ANSWERS
1. False- acetaminophen has been shown to be an ineffective analgesic in mice.

2. a) Opioid – partial µ agonist; b) NSAID - Non-selective COX inhibitor, Aryl propionic acid; c) NSAID -Non-selective COX inhibitor, Aryl propionic acid; d); NSAID -Non-selective COX inhibitor, p-Aminophenol derivative; e) NSAID -Non-selective COX inhibitor, Aryl propionic acid

Ramirez et al. Assessment of an Orofacial Operant Pain Assay as a Preclinical Tool for Evaluating Analgesic Efficacy in Rodents, pp. 426-432

Domain 3:  Research

Primary Species:  Rat (Rattus norvegicus) and Mouse (Mus musculus)
SUMMARY: The authors have developed a pain system capable of assessing clinically relevant analgesic doses. The lack of clinical relevancy of the noninvasive methods and the complexity of the behaviour-based pain models has limited the number of clinically effective analgesics or analgesic combinations that can be used effectively in rodents to minimize postoperative pain. For this reason, there is still a need for a preclinical, minimally invasive pain model system.
Male (n=12) and female (n=12) Sprague-Dawley rats and male (n=12) and female (n=12) hairless mice were used in this study. Fasted animals were placed individually in the operant chamber consisted of an acrylic box with an opening in one wall. Training consisted of allowing the animals to comfortably perform a task, which consisted of placing their faces through the opening and having their cheeks sustain contact with the thermodes; accomplishing this task earned them a reward of sweetened condensed milk diluted with water.
Currently accepted doses of buprenorphine were tested by using a crossover design. For rats: 0.01 mg/kg, 0.005 mg/kg, 0.05 mg/kg and 0.03 mg/kg. For mice, 0.05 mg/kg, 0.1 mg/kg, 0.01 mg/kg, and 0.2 mg/kg doses were tested. 
15 minutes after room acclimation and weighting of the animals, the dose of buprenorphine to be tested was administered. 20 minutes after, pain was induced with capsaicin cream on the cheeks or by creating a surgical incision (rats only) in anesthetized animals. After recovering from the anaesthesia, and during 20 minutes animals were allowed to contact a temperature-regulated thermode while obtaining a reward.
The total number of events (licking, facial contacts) was recorded. The primary variable evaluated was the reward licks to facial contact event ratio, which was calculated by dividing the total number of licking events by the total number of facial contacts events lasting more than 0.1s.
The dose-response study revealed a statistically significant main effect for the independent variable of dose on the lick:face ratio obtained among all groups. Statistically significant differences between saline and buprenorphine were found at 0.05 and 0.1 mg/kg for male mice, at 0.05 mg/kg for female mice, at 0.03 and 0.05 mg/kg for male rats and at 0.03 mg/kg for female rats.
In this model, the hyperalgesic response of capsaicin was similar in intensity to the hyperalgesic effect produced when rats received bilateral facial incision. However, the 2 pain models differed significantly when the animals received buprenorphine at 0.01 mg/kg, the lowest published recommended dose for rats.
QUESTIONS
1.
Give two examples of thermal assay.
2.
Give an example of mechanical assay.
3.
Why the current available assays are not the best way to assess analgesic clinical efficacy?
4.
Despite being a more comprehensive method of assessing clinical analgesic efficacy in rats and mice, what are the disadvantages of postoperative behaviour-based pain assessment techniques, including the recently described facial grimace scale?
ANSWERS
1.
Hot plate test and tail flick test.
2.
Von Frey filaments.
3.
Because they rely on either reflex-derived outcomes (for example, tail-flick assay) or unlearned, brainstem-mediated responses (for example, grooming).
4.
These techniques are time-consuming to perform and typically include a vehicle- or untreated control group, which introduces the ethical dilemma of uncontrolled pain in regard to some animals.
 
CASE REPORT

Uchihashi et al. Surgical Correction of Rectal Prolapse in Laboratory Mice (Mus musculus), pp. 433-438
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Mouse (Mus musculus)
 
SUMMARY: Rectal prolapse is a common clinical problem in laboratory mice. This condition may occur spontaneously, develop after genetic manipulations, result from infections with pathogens such as Citrobacter species, or arise secondary to experimental design such as colitis models. The current standard of care at our institution is limited to monitoring mice until tissue becomes ulcerated or necrotic; this strategy often leads to premature euthanasia of valuable animals prior to the study endpoint. Surgical correction of rectal prolapse is performed routinely and with minimal complications in larger species by using manual reduction with placement of a purse string suture. In this report, we investigated whether the use of a purse string suture was an effective treatment for mice with rectal prolapse. The procedure includes anesthetizing mice with isoflurane, manually reducing prolapsed tissue, and placing a purse string suture of 4-0 polydioxanone. We have performed this procedure successfully in 12 mice. Complications included self-trauma, fecal impaction due to lack of defecation, and mutilation of the surgical site by cage mates. Singly housing mice for 7 d postoperatively, applying multimodal analgesia, and releasing the purse string when indicated eliminated these complications. The surgical repair of rectal prolapses in mice is a minimally invasive procedure that resolves the clinical symptoms of affected animals and reduces the number of mice that are euthanized prematurely prior to the study endpoint.

 

QUESTIONS
1. 
Rectal prolapse occurs in laboratory mice. This condition may occur 

a. 
Spontaneously

b. 
Result from infections

c. 
Arise secondary to experimental design

d. 
All of the above

2. 
Treatment options for rectal prolapse include:

a.
Topical therapy and monitoring

b.
Surgical correction

c.
Both

d.
Neither 

3. 
Complications of surgical repair in mice include:

a. 
Self-trauma

b. 
Fecal impaction due to lack of defecation

c. 
Mutilation of the surgical site by cage mates

d. 
All of the above

 

ANSWERS
1. 
d. All of the above

2. 
c. Both

3. 
d. All of the above

Pritchett-Corning et al. Use of Neonatal Fostering To Remove Helicobacter spp. from Deer Mice (Peromyscus maniculatus), pp. 439-444
Domain 1

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Rederivation via cross-fostering of neonatal pups has been used to eradicate Helicobacter spp. in various rodent species. Deer mice enzootic with at least one Helicobacter species were cross fostered on laboratory mice within 24 hours post-partum. After 2 rounds of fostering, both foster dams and pups were Helicobacter free as determined by fecal PCR. After the first round of cross fostering the deer mouse offspring were found to remain Helicobacter positive. These offspring were removed from the foster dams and paired with members of the original deer mouse breeders to produce additional pups for cross fostering onto additional mouse foster dams. This time the fostered offspring were found to be Helicobacter free.    

  

QUESTIONS
1.
What is the genus and species of the deer mouse?

2.
What pathology has been associated with members of the genus Helicobacter? 

3. 
More species of Helicobacter continued to be identified and some have unknown pathogenic potential – T/F?

4. 
Why was rederivation via embryo transfer not considered a viable option in this case? 

5. 
What is speculated to be the cause of the failure achieve eradication in the first round of rederivation in this case? 
 

ANSWERS
1. 
Peromyscus maniculatus 
2.
Gastric cancer in humans, chronic hepatitis in mice, colitis in mice (sometimes leading to rectal prolapse) – not an all-inclusive list   

3.  
T

4.  
Because no SPF recipient dams were available and because of the immunologic and embryonic developmental barrier associated with embryo transfer to a member of another species  

5. 
The inadvertent transfer of fecal material from the deer mouse cage (or otherwise fecal contamination of the pups from their home cage) when the pups were transferred to the foster dam  

