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Tischkau and Mukai.  Activation of Aryl Hydrocarbon Receptor Signaling by Cotton Ball Used for Environmental Enrichment, pp. 357-362

Domain 1: Management of Spontaneous or Unintentional Disease

Task 2: Control Spontaneous or Unintended Disease
Species: Primary – Mice   

SUMMARY: The purpose of the study was to determine whether commercial cotton balls used for rodent enrichment contained significant levels of dioxin to affect the Aryl hydrocarbon signaling on CYP1. 

Dioxins are formed as by- products of the bleaching process for paper and textiles. Their toxic effects are the result of aryl hydrocarbon receptor (AhR) stimulation on the P450-1 cytochrome derivative, CypA1/2, which performs chemical biotransformation in the liver. Dioxin exposure results in the formation of carcinogens and other detrimental compounds. 

Findings showed that AhR receptor signaling was increased in the presence of cotton balls. The increased signaling was an indicator of the presence of dioxin or dioxin like compounds. The cotton balls in the study were not manufactured for use in laboratory animals as enrichment. 

Dioxin is a potent AhR agonist and upon prolonged exposure, chronic Cyp1A/2 activity ensues resulting in polyaromatic hydrocarbons eventually transformed into carcinogenic substances.

Paper based products specifically manufactured for animal enrichment are recommended because information regarding residual pesticides and other chemicals are available.

QUESTIONS:
1. T or F.  The presence of Dioxin is inversely proportional to Cyp1A/2 activity.

2. T or F.  It is important to know the chemical make-up of enrichment materials.

3. T or F. Dioxin is a cytochrome that causes chemical biotransformation in the liver 

ANSWERS:
1. F  - Directly proportional      

2. T          

3. F - It is a by-product of an industrial process which serves as a potent AhR agonist.

Rasmussen et al.  Construction Noise Decreases Reproductive Efficiency in Mice, pp. 363-370

Domain: 1 task 1 Domain 3 task 1-2 Domain 4 task 1-3

Primary Species: Mouse

SUMMARY: Excessive noise has been demonstrated to have deleterious effects in mice.  This study seeks to characterize the effects of construction noise on rodent reproductive efficacy during a planned expansion of the vivarium.  Existing ambient noise levels were determined using short and long term noise monitors in 4 mouse rooms and 3 procedure rooms and outside the building.  Additional noise monitors were placed during the demolition of the slab and floor foundation of an autoclave room.    Swiss Webster mice (n=120 female) were implanted with embryos.  These mice were exposed to noise at either 90db or 70 db of noise at one of the following time points; peri implantation, week 1 gestation, week 2 gestation, week 3 gestation, or 1 week postpartum. Litter weights were compared for week 1 postpartum.  

Average ambient noise levels within rodent rooms were between 61-63 dBA Leq with spikes up to 80-87 dBA Leq.  Sounds were attenuated by 2 dBA inside the cage.   Noise levels were 10 kHz or higher during demolition as a result of jackhammer use.  Of the control group 1 pup of the 245 was still born.  In the experimental groups more pups were born dead during the first, second or third week of pregnancy when exposed to noise 70 db or 90 db.  The average litter size of mice born to the group exposed during peri implantation was significantly smaller than the control groups.  

QUESTIONS:

1. ___________mice experience minimal age related hearing loss because they segregate the Cdh23 allele with no correlation between allele type and hearing loss.

a. C57Bl/6
b. Balb/c

c. DBA

d. Swiss Webster

2. Amplitude is measured on the ______ scale.

a. Decibel

b. Hertz

3. True or False.  Most ambient noise in an animal room is below the hearing range of mice.
4. What is the hearing range of mice?

a. 20 Hz to 20 kHz

b. 1 to 91 kHz

c. 40 Hz to 40 kHz

d. 70 dBA

ANSWERS:

1. D

2. A

3. TRUE

4. B

Johnston et al.  Assessment of Immune Activation in Mice before and after Eradication of Mite Infestation, pp. 371-377

Task 3 - Provide Research Support, Information, and Services

Primary species: Mice


SUMMARY: In this study the authors looked at mite infestation in mice. Laboratory mice can harbor several species of acarids (fur mites), including Myobia musculi, Radfordia affinis, Myocoptes musculinus, and Psorergates simplex. Mite infestations cause several health problems in mice, including ulcerative dermatitis, amyloidosis, and other immune system alterations. For example, mite infestations are associated with increased serum concentrations of IgE and IgG in mice. In this study, mice with mite infestation caused by Myocoptes musculinus and Myobia musculi demonstrated significantly higher levels of inflammatory cytokines, both at draining lymph nodes (axillary) and systemically, as compared with mice without mites. Analyses of a panel of cytokines in homogenates of axillary lymph nodes revealed that 

· Concentrations of IL12(p40), IL12(p70), and MIP1β were significantly higher in the mite positive (untreated) mice as compared with all other groups of mite-negative mice, both treated and untreated.

· Concentrations of IL6, KC, and MIP1α were significantly higher in the mite-positive (untreated) mice as compared with at least 1 other mite-negative group. 

· Concentrations of TNFα tended to be higher in the mite-positive mice as compared with mite-negative mice.

· Other cytokines measured showed no significant elevations or differences. 

In addition, histological evaluation revealed significant inflammation in mite-infested mice. Inflammatory changes were still present in the skin of mice at 6 to 8 wk after treatment, despite absence of detectable infestation at that time. Because these significant and lasting local and systemic changes have the potential to alter research findings, eradication of mite infestations should be an important goal for all institutions.
QUESTIONS:

1. 
True or False. Laboratory mice can harbor several species of acarids (fur mites), including Myobia musculi, Radfordia affinis, Myocoptes musculinus, and Psorergates simplex.

2. 
Mites can cause increased serum concentrations of

a.
 IgA and IgM
b. 
IgA and IgG
c. 
IgE and IgG
d. 
IgE and IgM
e. 
IgM and IgG
3. 
Mites can cause increased serum concentrations of

a. 
IL12 and IL2
b. 
IL10 and IL12
c. 
IL1 and IL12
d. 
IL12 and IL6
e. 
IgM and IgG
ANSWERS:

1. 
True

2. 
c

3. 
d

Hill et al.  Sensitivity of Perianal Tape Impressions to Diagnose Pinworm (Syphacia spp.) Infections in Rats (Rattus norvegicus) and Mice (Mus musculus), pp. 378-380

SUMMARY: The aim of this study was to determine the sensitivity of perianal tape impressions to detect Syphacia ssp. in rats and mice. Eradication of pinworm has been proposed. However, presence of Syphacia muris and Syphacia obvelata (in rats and mice respectively) is still common in many animal facilities. Pinworms are considered non pathogenic in immunocompetent rodents. However, adverse effects on growth, intestine physiology and immunology have been reported. Adequate and timely diagnosis is crucial for pinworm control and eradication.  Male Sprague-Dawley SPF rats and CD1 SPF mice were used. All rodents were infected with Syphacia muris or Syphacia obvelata respectively. Infection was achieved by exposure to pinworm-contaminated bedding. Presence of pinworm ova by perianal cellophane tape impression was evaluated weekly for a period of 9 weeks. Rodents were euthanized at week 9 of study and presence of adult pinworm in GI tract was determined. Presence of pinworm adult and ova was correlated. Sensitivity of perianal tape impressions was 100% and 85.5% for rats and mice respectively. Use of caution when assessing presence of pinworms using the perianal tape impression alone is suggested.
QUESTIONS:
1.
Adverse effects on growth, intestine physiology and immunology have been associated with pinworm presence. Are pinworms considered pathogenic agents?
a.
Yes
b.
No
2.
Is the sensitivity of perianal tape impressions to detect Syphacia ssp. in rats and mice similar?
a. 
Yes
b. 
No
3.
The authors suggest ……………when assessing presence of pinworms using the perianal tape impression alone.
a. 
Use of caution
b. 
Use more than one test
c. 
Use a different technique 
d. 
A, B and C
ANSWERS:
1. No
2. No

3.
A
 

Liang et al.  Microbial Contaminations of Laboratory Mice and Rats in Taiwan from 2004 to 2007, pp. 381-386

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T2. Control spontaneous or unintended disease or condition; 
Primary Species – Rats & Mice
 
SUMMARY: Results of requests for animal surveillance to the Diagnostic Laboratory of National Laboratory Animal Center in Taiwan were reviewed from 2004-2007. Over this period of time, requests for surveillance increased by 2.6-fold. Animals were screened via serology, bacteriology, gross necropsy, external parasite exam and histology for a wide variety of pathogens (24 agents for rats, 27 for mice). More than 20% of colonies tested were positive for MPV, MHV, TMEV and M. pulmonis. Most animals used for research in Taiwan are not produced under SPF conditions and even fewer are housed in a way to maintain that status. 
The authors offer five suggestions to Taiwanese facilities aiming to ensure animal quality.
· Purchase animals from reputable vendors with good management and surveillance.

· Quarantine newly received animals

· Adequately train personnel and follow SOPs

· Upgrade to caging systems designed to exclude pathogens

· Perform regular surveillance on in-house animals to monitor disease status.
QUESTIONS

1.
Which of the following was most prevalent in samples tested over the study period?

a.
Pneumonia virus of mice

b.
Ectromelia

c.
Mouse parvovirus

d.
Sendai virus
2. 
Approximately how many laboratory rodents were used in Taiwan annual during the study period?
a.
Less than 500,000

b. 
Approximately 1,000,000

c. 
Approximately 2,500,000

d. 
More than 4,000,000
3. 
Which of the following was NOT offered as a solution to decontaminate a colony following an outbreak?
a. 
Halt breeding for “burn out.”

b.
Caesarian section

c. 
Embryo transfer

d. 
Neonatal transfer with iodine or chlorine dioxide dip within 24-48 hours of birth
ANSWERS

1. 
c. Mouse parvovirus

2. 
b. Approximately 1,000,000

3.
a. Halt breeding for “burn out.”
Zaias et al.  Reference Values for Serum Proteins of Common Laboratory Rodent Strains, pp. 387-390

Domain 1.

Primary Species – Mouse (Mus musculus), Rat (Rattus norvegicus)
SUMMARY: For more than 40 years, protein electrophoresis has been a demonstrable diagnostic technique for examining proteins in plasma or serum in humans and animals. Changes in albumin and globulin protein distributions can provide important diagnostic information. The authors present results from different species of mice and Sprague-Dawley rats at different ages to provide a preliminary analysis of serum protein fractions. Mice with chronic-active dermatitis had quantifiable changes in the electrophoretic profile

QUESTIONS 

1. T or F; A densitometer analyzes and quantifies protein bands with laser tracings

2. What diseases are characterized by a gammaglobulinopathy?

a. Mast cell tumors and Aleutian’s disease

b. Leiomyosarcomas and mast cell tumors

c. Multiple myeloma and Aleutian’s disease

3. T or F; Results of protein electrophoresis can be complicated because of protein migration related to substrate medium

ANSWERS
1. T

2. Multiple myeloma and Aleutian’s disease

3. T

Smith et al.  Preferences of Minipigs for Environmental Enrichment Objects, pp. 391-394

Domain 4: Animal Care, K2: Environmental enrichment
Primary species: Pig (Sus scrofa)

SUMMARY: 6 female Yucatan minipigs were offered three varieties of novel environmental enrichments to assess preferences in shape, size, composition, color, and scent.  The three toys offered were a plastic scented apple, an inflexible plastic ball, and soft plastic hollow cone with rubber feet.  Each pig was given each of the objects for 4-5 days, for three different trials.  Among the three objects, interaction with the plastic cone was highest during each of the three trials.  The current study reinforced prior studies describing that pigs like to explore novel objects more than familiar ones, and that pigs prefer soft, pliable objects over rigid ones.  Color was not likely a factor.  

This study specifically measured preferences of mini-pigs, versus prior work with full-size swine.  The increasing use of mini-swine in research warrants exploration of optimal environmental enrichments for this species.

QUESTIONS:

1.
According to Smith et al, what characteristic of novel environmental enrichment objects for pigs is most important?

a.  
Color

b.  
Shape

c.  
Pliability

d.  
Smell

2.
What innate behavior of pigs requires the provision of enrichments to the environment such as bedding, shavings, blankets, or toys?

3. 
True/False: Pigs prefer complete darkness over dim light conditions.

ANSWERS
1.  c

2.  Rooting

3.  False - pigs prefer dim light over complete darkness (referenced within introduction of article).

Rommeck et al.  The Effects of Four Nursery Rearing Strategies on Infant Behavioral Development in Rhesus Macaques (Macaca mulatta), pp. 395-401

Domain 1, Task 1

Primary Species- Macaca mulatta

SUMMARY: The authors exposed 32 newborn infant rhesus macaques to 4 different socialization groups (continuously paired; intermittently paired; continuously paired rotationally; and intermittently paired rotationally) with the goal of producing behaviorally and physiologically healthy monkeys, thereby improving the quality of research models.  Intermittently paired infants exhibited “floating limb” and self-biting behaviors at significantly higher frequencies vs. other strategies.  Of the 4 socialization groups, continuous pairing was most effective in reducing abnormal behavior developments.  Negative binomial regression revealed that early development of floating limb behavior predicts self-biting behavior later in development.  Animals in all 4 groups, developed abnormal behavior traits to some degree, and the authors believe that the solitary incubator may be a trigger for abnormal behavior development.
QUESTIONS
1) Which of the following are risk factors in the development of abnormal behaviors?

a) Single housing

b) Age at first single housing

c) Amount of time spent in single housing

d) Number of relocations

e) Number of blood draws

f) All of the above

2) __________________ is the single most important risk factor in the development of severe forms of abnormal behavior.

3) Which of the following behaviors are included in the term “isolation syndrome”?

a) Self-sucking

b) Self-clasping while rocking

c) Self-biting

d) Floating limb

e) All of the above

f) All but d

ANSWERS: Note- there is a chart in this article with definitions of different behaviors from their study

1) F- all of the above

2) Nursery rearing

3) F- all but d

Experimental Technique
Quimby et al.  Comparison of Digital Rectal and Microchip Transponder Thermometry in Cats, pp. 402-404
SUMMARY: The aim of this study was to explore less stressful methods of thermometry, in particular, comparing standard rectal thermometry with the alternative method of using an implantable microchip transponder in cats.  This study was performed on 40 cats concurrently on a protocol for experimental infection with FHV1, which was expected to cause a fever.  Temperatures were obtained using both methods once during the week before infection, once during the week after infection, and once after the cats recovered from the acute infection and were clinically normal.  Daily temperatures during the study were obtained using only the microchip transponder device.  The results from the microchip were shown to agree sufficiently with rectal thermometry, which in a previous study, closely agreed with core body temperature, the “gold standard” for determination of accuracy.  Repeatability of microchip thermometry with abnormal body temperatures was not assessed in this study.  Compared with rectal thermometry, the microchip method was easy to use, required less staff, and decreased stress to the cats and injury to the technical staff.  Most cats tolerated implantation of the device well, although a few cases were made more difficult by the cat’s temperament and 4 had to be reimplanted due to placement failure.    

QUESTIONS:

1.  What is the “gold standard” for determination of thermometry accuracy?

2. True or False:  The repeatability of microchip thermometry in normothermic cats was superior to that of rectal thermometry in this study.

ANSWERS:

1.  Core body temperature

2. True

Colony Management

Miyamoto et al.  Utility of Recycled Bedding for Laboratory Rodents, pp. 405-411

	                                                                                                                                   
Domains: D4, K11 

Primary Species: Mus musculus  

  

SUMMARY:  This article evaluated the use of soft hydrothermal processing to recycle used bedding and as a processing technique for new soft wood bedding. This process was investigated due to the environmental factors associated with bedding and the large expense associated with buying and then disposing of dirty bedding. In addition, as stated by the authors, soft wood shavings contain volatile and harmful components which may alter the animal's health. 

  

The results of the study showed no detrimental effects on the animals. Testing performed included organ weights, hematologic and serum biochemical values, tests of reproductive efficiency, and environmental testing of the animal rooms. 

  

  

  

QUESTION
1.   Why is soft wood bedding not commonly used in research settings?  

  

ANSWER
1.  Soft wood shavings contain volatile and harmful components including terpenes and aromatic compounds. They also emit aromatic hydrocarbons that induce hepatic microsomal enzymes and cytotoxicity in animals. 

	


CASE REPORT
Harvey et al.  Molar Malocclusions in Pine Voles (Microtus pinetorum), pp. 412-415
SUMMARY:  The authors describe 5 cases of molar malocclusions in pine voles. This species belongs to the subfamily Microtinae, which possess aradicular hypsodont incisors and molars. The incisors of lagomorphs and rodents are aradicular hypsodont. Lagomorphs and hystricomorph rodents (e.g. chinchillas and guinea pigs) also have aradicular hypsodont cheek teeth. Similarly, myomorph rodents (e.g. voles) also have aradicular hyposodont cheek teeth. Aradicular hypsodont teeth are those that grow continuously throughout life (also known as “open-rooted” teeth).

The abnormal molars identified in this case summary caused difficulty in mastication and subsequent poor body condition necessitating euthanasia. Postmortem examination revealed grossly elongated mandibular and maxillary molars with abnormal wear at occlusal surfaces. This colony health problem was addressed successfully by adding autoclaved hardwood sticks to each cage and this has prevented further occurrences of the disease.  

The genus Microtus, family Cricetidae, subfamily Microtinae, comprises the pine vole (Microtus pinetorum), meadow vole (Microtus pennsylvanicus), and prairie vole (Microtus ochragaster).  Pine voles are found throughout eastern North America, from southern Canada through northern Mexico. Dental anomalies are relatively common problems in laboratory rodents and lagomorphs. The continuously growing teeth are typically maintained at an appropriate length through normal wear from gnawing behavior but can become maloccluded and overgrown if normal wear is prevented. The molars of rodents of the genus Microtus, unlike those of rats and mice, grow continuously. 

Treatment of dental malocclusion typically requires trimming of the affected teeth. Correction of check teeth malocclusions is more complicated than that of incisor malocclusion due to limited access to the cheek teeth, requiring anesthesia for adequate visualization to float the teeth.             

QUESTIONS
1. What are aradicular hypsodont teeth? 

2. Which teeth of the vole are aradicular hypsodont teeth?

3. The cheek teeth of rats, mice, and hamsters are aradicular hypsodont. T/F 

ANSWERS
1. Those that grow continuously throughout life. They are also known as “open-rooted” teeth.  

2. All their teeth (incisors and check teeth).

3. F
Summary: This article is a case study which describes molar occlusion in Microtus pinetorum.   The molars of Microtus continually grow (hypsodont) and the adult molar morphology resembles the embryonic tooth roots of nonhypsodont mammals.    Standard assessment of Microtus pinetorum should include observation for molar malocclusion and appropriate enrichment for gnawing.

QUESTIONS
1. The scientific name for pine vole is ___________________________

2. The dental formula of voles is ________________________________.  This is identical/not identical to that of mice.

3. Define radicular hypsodont teeth.

4. High crowned or long crowned teeth are referred to as

a. Nonhypsodont teeth

b. Hypsodont teeth

c. Hypselodont teeth

5. T or F.  The molars of Microtus voles maintain persistent proliferative roots throughout life and adult molar morphology resembles the embryonic tooth roots of nonhypsodont mammals.

6. List enrichment that can be used by voles for to decrease incidence of molar malocclusion.

ANSWERS
1. Microtus pinetorum

2. 2X(I1/1, C0/0, P0/0, M3/3), identical

3. New crown continues to erupt for most of the animal’s life, but the root apices eventually do close and cease growth of new crown material.

4. B

5. True

6. Autoclaved hardwood sticks – apple, pecan, or maple;  additional pellets

