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Brent et al. Functional Deficits in Mice Expressing Human Interleukin 8, pp. 205-215
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
Primary Species: Mouse (Mus musculus)

SUMMARY: Inflammatory mediators within intervertebral discs (IVD) may play a role in back pain

· IL8 is barely detectable in healthy IVD, but is readily induced by pro-inflammatory cytokines (TNFa and IL1B)

· IL8 is a pro-inflammatory cytokine implicated in neutrophil and T-cell migration

· Rodents lack IL8, however human IL8 can bind to rodent receptors of similar cytokines

The mouse line used was developed to express human IL-8: hIL8 cDNA inserted into pCALL2 plasmid and injected into mouse embryos. The resulting mice were then bred with GDF5-Cre mice to express the transgene in the intervertebral discs and articular cartilage of peripheral joints.

Results
· Most of the hIL8 transgenic mice (33/39) had detectable serum hIL8, whereas control animals had no detectable hIL8. No significant difference was seen between male and female transgenic mice.

· Nesting behavior was assessed and scored based on the nest shape and the amount of material used. At 28 weeks, the IL8 expressing mice built poorer quality nests than controls. A greater difference was seen between IL8 expressing males and male controls.

· Activity level was determined using a Laboras system. Differences were seen in time spent immobile, in locomotion and in eating. HIL8 expressing mice spent more time immobile than controls. No significant difference in time immobile was seen between the female groups. HIL8 mice spent less time in locomotion than controls. Again, only between male groups was there a significant difference. HIL8 mice spent more time eating vs. controls.

· HIL8 mice traveled shorter distance and at slower speed than control mice during the 16-hour testing period. A significant difference was only seen between the male groups, but not the female groups.

· Histologic analyses of the IVD, knee joint, spleen and liver were performed. No significant difference was seen in the IVDs, knees, or spleen. The liver of the hIL8 mice revealed an inflammatory infiltrate not seen in control livers.

Discussion: This study was the first to describe the effects of human IL8 on mouse activity. This work generated a mouse model that expresses hIL8 in order to characterize the effects of IL8 on mouse behavior and activity. The behavioral and activity changes seen in the mice expressing hIL8 resemble those seen in humans with chronic back pain, with patients being less active and eating more. These symptoms are reminiscent of depression symptoms seen in humans with back pain. The underlying mechanisms of IL-8 associated behaviors remains unclear.

QUESTIONS
 1. 
True/False: Rodent IL8 induces IVD disease in mice, but not to the severity of human IL8, therefore human IL8 expressing transgenic mice are the standard model for discogenic back pain.

 2. 
Of the following methods used for animal identification, which is recommended by The Guide as a last resort and to be combined with genotyping?

a. 
Tail amputation

b. 
Toe clipping

c. 
Ear notching

ANSWERS

1. 
False (rodents lack IL8 counterpart)
2. 
b

Whary et al. Effects of Colonization of Gnotobiotic Swiss Webster Mice with Helicobacter bilis, pp. 216-232

Domain 1: Management of spontaneous and experimentally induced diseases and Conditions

Primary Species: Mouse (Mus musculus)

 

SUMMARY: Helicobacter bilis (Hb) is an enterohepatic species (EHS) capable of colonizing multiple host species including humans and has been implicated in a breadth of disease conditions. The present study sought to elucidate any causal relationship between Hb and hepatitis in gnotobiotic mice. SW mice were inoculated with Hb – both Germ-free controls and monoassociated Hb experimental mice, both genders. Histopathology, GI tract scores for inflammation and GALT hyperplasia were performed and liver was assessed for Hb colonization by qPCR, all at regular intervals up to 14 months post-infection. Molecular sampling was performed as well (i.e. IHC, flow cytometry, PCR analysis).

 

Hb-induced hepatitis was confirmed to develop in aged outbred SW mice, with young adult Hb-mono mice of both genders developing low-grade enterocolitis and GALT hyperplasia that persisted for the life of the animal and Hb stimulated tertiary lymphoid tissue (TLT) neogenesis. In the lower bowel, Hb induced mainly B cells and T helper cell subtypes, including Treg cells. In addition, Hb upregulates INFy and IL10 gene expression. Hb thus to have anti- and pro-inflammatory effects on GALT, and this dual role may have the potential to exacerbate or reduce inflammatory responses to gastrointestinal disease in mice and potentially humans. The gnotobiotic model demonstrates definitive causation from Hb infection rather than the simple association that can be achieved when studied in conventional mice with a complex microbiota.

 

Overall findings suggest that Hb – considered commensal in immunocompetent strains – can be opportunistic in some strains. It could be considered a member of the microbiome that can be clinically silent but has potential to simultaneously exacerbate or reduce inflammatory responses to GI disease.

 
QUESTIONS
1. 
Which of the following is another common term for ‘germ-free’?

a.  
Pathogen free

b.  
Axenic

c. 
Nonxenic

d. 
Pathophasic

2.
Which of the following is the most commonly used effective sterilant used in gnotobiotics?

a.  
Ethylene oxide

b.  
Chlorine Dioxide

c.  
Peracetic acid

d.  
Ethanol

3. 
Germ-free female mice have reduced implantation rates as a result of an elongated reproductive period. Which specific period is elongated that results in this phenomenon?

a. 
Estrus

b. 
Diestrus

c.  
Metestrus

d.   Proestrus

 

ANSWERS
1.
b
2.
b
3.
b

Alawadhi et al. Comparative Behavioral Assessment of Lewis and Nude Rats after Peripheral Nerve Injury, pp. 233-238

Domain 3: Research, section TT3.2

Primary Species: Rat (Rattus Norvegicus)
 

SUMMARY: Sciatic nerve injury models are commonly used in efforts to study peripheral nerve injury [PNI] due to its large size, mixed nerve properties and minimal branching, which make it easy to manipulate surgically. Growing interest in cell therapy treatment options for PNI. One potential treatment involves usage of Schwann cells transplantation. These cells contain properties crucial to axon regeneration, clearance of myelin debris, nerve repair and Wallerian degeneration. Unfortunately, traditionally used inbred Lewis or outbred Sprague-Dawley strains reject inter-species cell implantation, i.e. Human-derived Schwann cells, and develop complications from usage of immunosuppressant treatments for xenograft transplantation studies. To address these concerns, athymic rats were used to assess their reliability as a model for PNI studies by assessing their ability to produce similar behavioral assessment results compared to their traditionally counterparts.

 

Complete crushing of the sciatic nerve occurred in both strains and underwent weekly post-operative sensiomotor behavioral assessment tests. The three behavioral tests performed included the ladder rung-walking task (assessed slip ratio and cross duration), Von-Frey nociception test (determines paw withdrawal threshold to monitor patients ability to regain sensory function), and sciatic function index (SFI, monitors recovery of motor function of the sciatic nerve). In both strains, a full recovery was noted as early as 4wks to 6wks.

 

No significant difference in behavioral recovery was appreciated based on results from SFI, ladder rung-walking task and Von Frey nociception test. Concluded usage of athymic rats would be a suitable choice for xenogenic cell transplant studies requiring behavioral function assessment for PNI studies.      

 

QUESTIONS
1. 
In efforts to assess the mechanosensitivity of the ventral aspect of the paw, which behavior assessment test is commonly used?

a. 
Rotarod test

b. 
Open-field test

c. 
Ladder rung-walking task

d. 
Tapered beam test

e. 
Von-Frey nociception test

f. 
Sciatic Function Index

2. 
What gene is responsible for the development of the thymus gland, and when mutated promotes the hairless presentation in nude rats?

a. 
Hfh11 gene

b. 
Foxa1 gene

c. 
Rag2 gene

d. 
Foxn1 gene

e. 
Rag1 gene

3. 
The sciatic nerve is considered a ________ nerve.

a. 
Motor

b. 
Mixed

c. 
Sensory

ANSWERS
1. e. Von-Frey nociception test

2. d. Foxn1 gene

3. b. Mixed

 

Womble et al. Pathologic Lesions of the Budgett Frog (Lepidobatrachus laevis), an Emerging Laboratory Animal Model, pp 239-247

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

Tertiary Species: Other Amphibians 
 

SUMMARY: The aim of this paper was to describe spontaneous pathologic lesions in 14 Budgett frogs that were found dead or euthanized; a vast majority of these frogs (n=13) came from NC State’s research colony. Age was generally unknown. Similar to Xenopus spp., Budgett frogs are used to study organogenesis, evolutionary development, as well as regeneration and biologic scaling. Benefits to using this species include their large size and accelerated embryo development. The most common lesions located in the kidney and liver and tended to be found in wild-caught individuals. 11 frogs exhibited renal tubular binucleation (Figure ‘A’, black arrows). Less commonly, other renal abnormalities such as tubular epithelial karyomegaly (Figure ‘A’, blue arrows) and cytoplasmic vacuolation were also noted. 2 frogs had polycystic kidney disease. 9 frogs had varying degrees of biliary hyperplasia. Abnormal fluid accumulations (e.g., anasarca, coelomic effusion, etc.) was present in 10 frogs. Although the sample size was too small, the authors proposed a potential genetic link between the relatively “high frequency” of polycystic kidney disease and biliary tract disease, which is commonly found in humans with PKD1 mutations. In one frog with renal adenocarcinoma, eosinophilic intranuculear inclusions were noted in the tubular epithelium prompting ranavirus testing that came up PCR negative. Renal carcinomas have previously been associated with ranavirus in Rana pipians (leopard frog). 
 
 
QUESTIONS
1. Fluid imbalance in amphibians can be caused by disease in which organs? (As an exercise, you can think of possible mechanisms for the fluid accumulations!)  

2. Ranaviruses belong to which virus family?  

a. Adenoviridae 

b. Poxviridae 

c. Herpesviridae 

d. Caliciviridae 

e. Morbiliviridae 

ANSWERS  
1. Skin (think: ion exchange occurs at the skin level in fish and amphibians; link to water quality/husbandry; skin diseases, trauma, etc.), kidney (think: loss of plasma proteins), liver (think: decreased production of plasma proteins). Also, cardiovascular/lymphatics.  

2. c. Ranavirus is also known as Ranid-herpesvirus-1.  

LaVallee et al. Quantitation of Gait and Stance Alterations Due to Monosodium Iodoacetate-induce Knee Osteoarthritis in Yucatan Swine, pp. 248-257

Domain 3 - Research

Primary Species: Pig (Sus scrofa)
SUMMARY:  This article describes the development of a Yucatan swine model of chronic locomotor pain for the study of knee osteoarthritis that can be used to further assess therapies for treatment in humans with the disease. The ideal large animal model would rapidly induce a pain state that is manifested as a measurable behavior that remains stable over time but can be modulated via a dose-response relationship with the inducing agent. This group has previously shown via MRI and gross pathologic examination that monosodium iodoacetate (MIA) can be utilized in Yucatan swine to induce initial synovitis, which manifests as joint effusion with subsequent progressive cartilage erosion, bone marrow edema and exposure of subchondral bone, in which structural damage is MIA dose-dependent. In this paper, it was their goal to assess the locomotor pain behaviors in this model, through measurements of the onset, severity, and stability of pain behaviors after MIA-knee osteoarthritis in swine.  They hypothesized that the locomotor pain behaviors after osteoarthritis induction would be detected by multi-parameter quantitation for at least 12 weeks in this model.
This study utilized 8 to 15-month-old female (n=12) and castrated male (n=15) Yucatan swine. The animals were divided into 5 dose groups that were given 0, 1.2, 4, 12, or 40 mg intraarticular MIA into one hindlimb knee, where the contralateral hindlimb knee received either PBS or no injection. 2 animals were used as controls (bilateral PBS-only injections).  The injections were administered blindly to randomly assigned animals and experimental observers were also blinded to which treatments the animals were injected with. Parameters assessed included lameness scores, gait analysis, and weight-bearing. Lameness was scored using a 5-point scoring system daily for 5 times a week, where the scores increased with increasing severity. Quadrupedal gait data was captured and quantified using a runway with embedded sensors connected to a computer with Gait analyzing software (GAITRite Electronic Walkway and Software). Data compiled included spatiotemporal gait parameters for each footfall, including stride length, stride time, stance time, and swing time, and the kinetic parameters. Stride velocity and total scaled pressure were further calculated from these parameters. Static weight bearing was quantified for each hind limb using Iowa State University’s Force plate system and software. Baseline parameters for all observations were evaluated prior to osteoarthritis induction.   

Results for the lameness observation showed that all pigs had symmetric gait and stance prior to osteoarthritis induction. Animals in the highest dose group (40 mg) had the earliest onset of lameness at 2 weeks compared to the other doses and controls, while the doses in decreasing orders of magnitude induced lameness at later time points. This was also apparent during the gait analysis for the 40 mg group. For the other doses, changes in gait had an earlier onset compared to changes detected by lameness observation alone. Weight bearing values obtained for the 4 mg and 1.2 mg groups showed changes within the first week compared to the contralateral limbs. They concluded from these results that this model could be used to quantify locomotor pain resulting from MIA-induced osteoarthritis, which could be further utilized to assess therapeutic strategies for the disease. 

QUESTIONS
1.  
Which of the following is a reported heritable defect in a line Yucatan miniature swine?

a.  
Familial hypertrophic cardiomyopathy

b.  
Ventricular septal defect  

c.  
Pulmonary valve stenosis

d. 
Patent foramen ovale

e.  
Patent ductus arteriosus 

2. 
Which of the following agents is commonly associated with arthritis in swine?

a. 
Lawsonia intracellularis

b. 
Haemophilus parasuis 

c. 
Bordetella bronchiseptica

d. 
Actinobacillus suis

e. 
Pasteurella multocida 

3.
From the paper, what is the instrument below (see image below) used to measure?

a. 
Swing time

b.
Stride length

c. 
Stride time

d. 
Static weight bearing asymmetry

e.  
Total scaled pressure

[image: image1.jpg]



 

ANSWERS
1.  
b
2. 
b
3. 
d
Ramsey et al. Assessment of Semi-automated Computed Tomographic Measure of Segmental Perfusion Defects in a Swine Model (Sus scrofa) of Intermediate Coronary Lesions, pp. 258-265
Domain 3

Primary Species: Pig (Sus scrofa) 

 

SUMMARY
Introduction: Computed tomographic myocardial perfusion (CTP) was introduced to assess myocardial ischemia using transmural perfusion ratio (TPR) since the endocardium is more sensitive to ischemia than the epicardium. This study examined accuracy of CTP measures of TPR in swine with intermediate left anterior descending coronary artery (LAD) lesions established by titration of an occlusion device during adenosine infusion compared with microsphere-based measures of segmental blood flow (mTPR). 

 

Morbidity and Mortality
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Figure 1. Schema of the protocol, from animal preparation through tissue sample processing. CTA, computed tomography angiography; FFR,
fractional flow reserve; ICA, intracoronary angiography; MDCT, multidetector computed tomography; LA line, left atrial fluid ling; and LAD,
left anterior descending coronary artery, occluder. The vertical green and gold lines indicate microsphere injections.




 

· 10 anesthetized female Yorkshire (Sus scrofa) swine were used for the study 

· Vascular access established for catheter placement in femoral arteries, left carotid artery, and jugular vein 

· Left lateral thoracotomy performed at 4th intercostal space and heart exposed via pericardial cradle

· A 2-3 mm vascular occluder was placed on proximal to mid left anterior descending coronary artery (LAD) 

· Occluder inflation pressures were adjusted to maintain fractional flow reserve (FFR) during adenosine infusion

· Left atrial catheter placed and all was exteriorized. Study was carried out consistent with the above timeline. 

· Static CTP imaging using a stress-rest protocol and segmental TPR derived model and polar mapping 

 
Results 
[image: image3.jpg]Figure 2. (A) 3D reconstructed CCTA with stress color CTP overlay. ‘O" marks the location of the occluder on the LAD. (B) Stress CCTA of the
LAD with 61% stenosis (a), short-axis stress CTP image at the mid-cavity level with ischemia (arrows) in the anterior and anterior septal seg-
ments of the LAD distribution (b), short-axis rest CTP image at the same level, with mild rest perfusion defect (c), rest CCTA of LAD with no
perceptible stenosis (d), color polar map of the stress CTP-TPR, demonstrating multiple areas with perfusion defects in the LAD distribution (e),
and color polar map of the rest CTP-TPR, demonstrating moderate defect in the LAD distribution ().





 

· No difference found between endocardial vs. epicardial blood flows within LAD and nonLAD segments at rest

· There was poor agreement between TPR measures for intermediate LAD lesions

· Area under the receive operating characteristic curve was 0.58 and overall accuracy was 63% in identifying intermediate lesions. 

 
Conclusion: Further advances in software may be necessary to improve localization of segmental defects for intermediate lesions, specifically. 

 

QUESTIONS
1. What is the below pictured device used for?
[image: image4.jpg]



 

a. Blood pressure cuff

b. Vascular occlusion

c. To catheterize the heart 

d. To increase pulmonary perfusion
2. What is the mechanism of action of adenosine? 

a. Increases heart rate and reduces conduction velocity, especially at the AV node, which can produce atrioventricular block
b. Increases heart rate and increases conduction velocity, especially at the AV node, which can produce atrioventricular block
c. Decreases heart rate and reduces conduction velocity, especially at the AV node, which can produce atrioventricular block
d. Temporarily stops the heart to get images at rest

 
ANSWERS

1.
b
2.
c 

 

CASE STUDIES
Gozalo et al. Retrospective Study of the Intercalated Disk Defects Associated with Dilated Cardiomyopathy, Atrial Thrombosis, and Heart Failure in BALC/c Mice Deficient in IL4 Receptor (, pp. 266-276
Domain 1 

Primary Species: Mouse (Mus musculus) 
  

SUMMARY: Several IL-4 receptor alpha sub strains within the authors mouse colony purchased from Taconic Biosciences (Germantown, NY) and Jackson Laboratory (Bar Harbor, ME) developed DCM and AT. The IL-4 receptor alpha deficient stain was generated via Cre-loxp system to disrupt the gene by deleting exons 7,8, and 9. A historical analysis of the animal facilities previous cases revealed that spontaneous DCM and AT were uncommon in the facility that housed the IL4 receptor alpha deficient BALB/c mice. In 2014 and 2016 there were only 5 cases and 7 cases respectively of both diseases. In 2016 and 2017 there were a total of 12 and 17 of these 29 cases 21 mice were of the IL-4ralpha KO strain. At necropsy, 19 (90.5%) of the 21 mice had various degrees of cardiomegaly; 17 (89.5%) of the 19 with cardiomegaly had atrial thrombosis, with 16 (94.1%) of the 17 affecting the left atrium. The majority of the affected mice were males (n = 17; 80.9%); the remaining 4 (19.0%) were females. On Microscopic evaluation, the ventricular myocardium and interventricular septum showed hypertrophic cardiomyocytes, mild or occasional focal fibrosis, a few necrotic myocardial fibers, and cardiomyocyte disarray.  The longitudinal sections of the intercalated disks in some cardiomyocytes appeared wider and several times thicker than in normal hearts. Transmission electron microscopy of the myocardial cells in the affected animals showed the wide and thicker intercalated disks were results of the unorganized and heavily convoluted arrangement of the intercalated disks, with less dense and prominent desmosomes and adherent junctions.  The intercalated disk is responsible for the strong cell-to-cell adhesion, mechanosensing, and electrical signaling of cardiomyocytes. Therefore, defects to the disks results in poor contraction, blood stagnation, and cardiac dilation. The mice in this study were all BALB/c, this strain is known to have epicardial mineralization a background lesion with minimal clinical significance. However, only two mice in the study had epicardial mineralization and its role in acute heart failure is not currently known. BALB/c mice are known to be susceptible to cardiomyopathy, epicardial mineralization, cardiac dilation, and thrombosis in old age. However, in this case the intercalated disk defect appears to play a part in the pathogenesis of the heart. The authors mention to their knowledge there is no literature addressing spontaneous intercalated disk defects in BALB/c mice. 

  

It is unknown if the background strain and/or the creloxP mediated recombination system used to create these mice contributed to the incidence of cardiac dilatation and atrial thrombosis in this colony. The authors point out that given the breeding scheme it is possible that colony wide dissemination of a spontaneous mutation affecting the intercalated disk is possible. The report advises to watch for background lesions as well as unintended mutations due to off target cre expression in genetically modified animals. 

  

QUESTIONS (True or False)

1. The incidence of left atrial thrombosis is high in aged rats. 

2. The Doberman pinscher has 2 gene mutations that predispose the breed of dog to dilated cardiomyopathy. 

3. Aged BALB/c mice have one of the highest incidences of AT compared to other strains. 

  

ANSWERS  

1. False - it is low. 

2. True - In Doberman pinschers, 2 gene mutations, affecting sarcomeric function and intracellular energy production, have been identified 

3. True - In mice, atrial thrombosis has been described affecting several strains, but the highest incidence (maximum, 66%) appears to occur in aged BALB/c female breeders 

  

Ma et al. Outbreaks of Typhlocolitis Caused by Hypervirulent Group ST1 Clostridioides difficile in Highly Immunocompromised Strains of Mice, pp. 277-290

Domain 2: Management of Pain and Distress 

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

SUMMARY: Clostridioides difficile (formerly Clostridium difficile) is a gram positive, anaerobic, spore-forming, and possibly zoonotic pathogen. Clinical illness in humans and animals is due to the effects of toxin production by the bacteria. C. difficile is a leading cause of healthcare-associated infection in the US. Disease can range from mild diarrhea to severe colitis and can include septicemia and even death. Antibiotic treatment seems to be the major predisposing factor for C. difficile overgrowth and subsequent toxin production. This toxin production then can result in gastrointestinal dysbiosis with a decrease in the normal protective microbiota.

 

Experimental infection in immunocompetent mice requires pretreatment with antibiotic cocktails or using axenic animals, followed by the oral administration of C. difficile spores. Only a few reports describe naturally occurring C. difficile-associated disease in laboratory mice.

 

This case report outlines two naturally occurring outbreaks of C. difficile-associated disease in mice. The first outbreak occurred when, during a 1-mo period, approximately 182 NSG and NSG-background mice presented with diarrhea and lethargy. Affected mice were maintained in 2 multiple-investigator rooms and a single investigator holding room.  Affected mice from the multiple-investigator rooms originated from different breeding colonies at a single vendor and arrived over a 3-mo period, while affected mice from the single-investigator room had been bred inhouse. The majority of mice were used in oncology studies and were engrafted with human cell lines or primary human xenografts.

All mice housed in these rooms had been treated for 14 d with 0.12% amoxicillin-impregnated feed to control an increase in the incidence of Corynebacterium-associated hyperkeratosis which was endemic in the institution’s colonies.  Amoxicillin had been used without issue for more than 7 y to manage Corynebacterium-associated hyperkeratosis at this facility.

Signs of illness (thin condition, hunching, diarrhea) and/or deaths started to occur within 2-3 days after cessation of the antibiotic feed. The last case was not recorded until 7 weeks post cessation of the antibiotic feed.

 

The second outbreak occurred a few months after the end of outbreak 1.  3 adult NOD-scid mice used for breeding were found dead. In contrast to those in outbreak 1, these mice were otherwise experimentally naïve and had never been exposed to antibiotic treatment. One cage contained female mice only, and the other had only male mice. These mice were housed in a different vivarium than those in outbreak 1 and were bred inhouse. 5/6 remaining mice presented hunched and lethargic with piloerection and were euthanized, and 3 (female, n = 1; male, n = 2) were submitted for complete necropsy.

 

The most frequent histopathologic lesion in clinically affected mice was a necrotizing and neutrophilic typhlocolitis (21 of 26 mice) of variable severity with the presence of rod-shaped,  gram-positive bacteria with endospores within the lumen, and prominent submucosal edema.

 

QUESTIONS
1.
T/F: Clinical disease caused by Clostridium difficile infections most commonly occur after treatment with antibiotics.

2.
Clinical signs of Clostridium difficile infections in mice may include:

a.  
Thin, hunched appearance

b. 
Diarrhea

c.  
Found dead

d.  
Piloerection

e.  
All of the above

 

ANSWERS
1.
T

2.
e
Harder et al. Cause and Treatment of Exophthalmos in Aged Cotton Rats (Sigmodon hispidus), pp. 291-299

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

Tertiary Species: Other Rodents

 

 

SUMMARY: This case study describes spontaneous exophthalmos in an aged cotton rat colony.  In order to determine the cause of and establish treatment for the condition, ophthalmic examinations, molecular and microbiological testing, and histopathologic evaluations were performed.  The latter suggested that the condition was a result of retro-orbital thrombosis associated with cardiomyopathy.  Treatment included enucleation or temporary tarsorrhaphy; the authors concluded that enucleation proved to be the best intervention to prolong the experimental lifespan of aged cotton rats.

QUESTIONS
1. Which of the following is the genus and species of cotton rats?

a. Cavia porcellus
b. Rattus norvegicus
c. Peromyscus leucopus
d. Sigmodon hispidus 

2. Which of the following is a cause of the condition pictured below?
[image: image5.png]


 

a. Trauma

b. Orbital neoplasia

c. Cellulitis

d. Cardiomyopathy with secondary retro-orbital thrombosis

e. All of the above

f. None of the above

3. Cotton rats are often used as small animal models of which of the following?

a. Infectious disease research

b. Auditory research

c. Behavioral research

d. None of the above

  
ANSWERS
1. d

2. e (picture is from the article; cotton rat with severe stage of exophthalmos)

3. a (particularly viral respiratory diseases)

 
Serfilippi et al. Sarcocystis Infection in Laboratory Rabbits, pp. 300-301

Domain 3: Research 

Primary Species: Primary Rabbit (Oryctolagus cuniculus) 

  

SUMMARY: This is a case report of the first description of 2 Dutch belted laboratory rabbits having sarcocystosis. Incidentally discovered on necropsy, one rabbit was discovered to have sarcocysts in the muscles of the tongue and the other rabbit in the muscles of the eyelid. No gross lesions were noted in the muscle tissue, sarcocysts were discovered on histopathology. Histopathology did not show local inflammation or other reaction near the sarcocysts. Rabbits were not treated with any known infectious or immunomodulatory agents experimentally and were overall asymptomatic. It is unknown how the rabbits were infected inside the vivarium after investigations were completed. It takes about 3 months from the ingestion of sarcocysts to form in the muscle tissue of the intermediate host. Rabbits and other herbivores are the intermediate host and a carnivore, typically a domestic cat (Felis catus), is the definitive host via feces. Important Sarcocystis species are S. cuniculi in domestic rabbits (Oryctolagus spp.), and S. leporum in wild rabbits (Sylvilagus spp.).    

  

QUESTIONS

1. Sarcocystis is a ubiquitous apicomplexan protozoa that has what type of lifecycle? 

a.
Indirect lifecycle 

b.
Direct lifecycle 

c.
Obligatory 2 host lifecycle 

d.
Free Living 2 host lifecycle 

2. What is the definitive host of Sarcocystis? 

a.
Wild boar (Sus scrofa) 

b.
Domestic cat (Felis catus) 

c.
Domestic dog (Canis lupus familiaris) 

d.
Wild rat (Rattus norvegicus) 

  

ANSWERS

1. 
c 

2. 
b 
