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Mouse Model
Sargent et al. Systematic Literature Review of Risk Factors and Treatments for Ulcerative Dermatitis, pp. 465-472

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

Primary Species: Mouse (Mus musculus)
 

SUMMARY: This literature review set out to identify studies that evaluated risk factors for development of ulcerative dermatitis (UD) in C57BL/6 mice, and to identify studies reporting treatments for the disease with evidence supporting the use of the treatments. Reviewed articles produced the following;

Risk factors of UD
Diet: (9 Studies)
4/9 – Caloric restriction was associated with lower risk of UD.

1/9 – UD risk higher in mice fed high fat diets.

        – Lithium supplementation increased risk of UD.

1/9 – UD risk higher is mice fed high fat diets.

1/9 – Creatinine supplementation did not significantly affect risk of UD.

1/9 -  Serotonin promoting diets increased risk of UD.

1/9 – Female mice fed a semipurified diet, or the semipurified diet with conjugated linoleic acid did not develop UD. (Only a 4-week trial in mice 4 mo of age).

 

Age: (4 Studies)
1/4 – Mice at 19mo of age had a higher risk of UD compared to mice at 13mo of age.

1/4 – No trend identified in risk of UD related to age.

1/4 – Percentage of mice affected with UD increased with age. Mean age of UD was 13mo. 13% of cases were mice younger than 6mo of age, and per

1/4 – UD occurred between 550 days and approximately 2 years of age.

 

Sex: (6 Studies)
4/6 – Greater risk of UD in females.

2/6 – Similar risk of UD for both sexes.

2/6 – Serotonin-promoting diets with added tryptophan and an increased carbohydrate:protein ratio increased risk of UD in female mice (also included in dietary review).
 

Age Relative to Sex: (2 Studies)
1/2 – affected female mice were younger than male mice with UD. 

        - Peak incidence for female mice occurred slightly later (600 – 750 d) than males (550 – 700 d)

1/2 - Age at onset did not differ by sex. (All mice were euthanized by 19mo of age)

 

Reports on Treatment of UD: (3 Studies)
1/3 – Liquid-gel formulation ibuprofen was more effective at reducing pruritus and UD lesion size.

1/3 – Maropitant citrate (Cerenia) at a 1mg/kg dose was significantly more effective than 5mg/kg dose or saline control in treatment of UD.

1/3 – Reported the rate of response to treatment of Vitamin E, but did not include an untreated or alternative-therapy control group.

 

QUESTIONS
1. 
Which of the following is most susceptible to mammary gland tumors?

a.
C57BL/6

b.
AKR

c.
BALB/c

d.  
DBA/2

2. 
Which of the following has been associated with increased incidence of ulcerative dermatitis?

a. 
Seasonal changes in temperature and humidity

b. 
Increased ammonia levels in cages

c. 
Specifically low environmental humidity 

d. 
Low fat diets

3.  
An inbred strain is created by what type of mating, and is not considered fully inbred until after how many generations?

a. 
Parental X Offspring, 40 generations

b.  
Brother X Sister mating, 40F generations

c.
Brother X Sister, 60F generations 

d. 
Parental X Offspring, 60 generations

 

ANSWERS
1. 
D – the other 3 have a relatively low prevalence of mammary tumors, while DBA/2 and C3H, and A have a high natural prevalence of mammary tumors.  (Laboratory Animal Medicine 3rd edition. Pg 136. 2)

2. 
A. (Laboratory Animal Medicine 3rd edition Pg 130. 5)

B is associated with corneal opacities (Laboratory Animal Medicine 3rd edition Pg 131. 3)

C is associated with Ringtail (Laboratory Animal Medicine 3rd edition Pg 130.2)

D – the opposite (high fat diets), have been associated with increased risk for UD. (Laboratory Animal Medicine 3rd edition, Pg 130.5.  Also mentioned in this article, and various other sources)

3. 
C (Laboratory animal medicine 3rd edition. Pg 46. D – Note the second edition of the blue book has this as after 40 generations    

Rat Models
Dauchy et al. Daytime Blue Light Enhances the Nighttime Circadian Melatonin Inhibition of Human Prostate Cancer Growth, pp. 473-485
Domain 3: Research
Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: Epidemiologic studies have shown that night shift work markedly increases the risk of prostate cancer in men. This effect occurs because of circadian rhythm disruption, which includes melatonin suppression. Melatonin is produced in high levels during the night and low levels during the day, primarily under the direction of the suprachiasmatic nucleus (SCN), which serves as the primary biological clock in mammals. Both in vitro and in vivo studies have shown that melatonin inhibits human prostate cancer growth, including androgen receptor negative, castration resistant PC3 human prostate cancer cells.

The authors of this publication hypothesized that bright light passing through blue-tinted standard laboratory rodent cages during the light phase of the day would amplify the normal dark phase melatonin signal in nude rats injected with human PC3 prostate xenografts, therefore inhibiting the growth and progression of these tumors. Male athymic nude rats (Crl:NIH-Foxn1rnu), 3-4 weeks old, were divided into 2 groups – clear standard polycarbonate translucent caging or blue-tinted standard polycarbonate translucent caging; animals were housed in standard lighting conditions with 12:12 light:dark cycle. After 2 weeks, all rats underwent a series of 6 low-volume blood draws via cardiocentesis over a period of 30 days. Blood samples were subsequently analyzed for pH, pO2, pCO2, glucose, lactate, and hematocrit. One week after the final blood collection, rats received either androgen receptor negative or androgen receptor independent human PC3 prostate xenografts, which had a single arterial and single venous connection to the host rat. When tumors reached an estimated 6-8g, animals were prepared for tumor arterial and venous (A-V) difference measurements and data were collected.

               

To determine the effects of normal daytime physiologic and elevated nighttime melatonin levels on A-V differences in rats maintained in blue-tinted cages, another group of rats were maintained only in blue-tinted cages for 1 week. Rats were then implanted with tissue-isolated PC3 prostate xenografts; when tumors reached an estimated 6-8g, animals were prepared for tumor A-V difference measurements and data were collected.

               

The authors determined that rats housed in blue-tinted cages had integrated mean levels of melatonin over a 24 hour period were more that 6-fold higher than rats housed in clear cages. Tumor latency-to-onset increased by 50% and tumor growth rate was decreased by 55% in rats housed in blue-tinted cages. The day of tumor harvest (point when tumors reached ~7g) was delayed by more than 90% in rats housed in blue tinted cages. Other changes were observed in tumors between groups (clear vs blue-tinted) including cAMP levels, TFA/LA uptake, 13-HODE release, [3H] thymidine incorporation, pO2 uptake, pCO2 release, and others. 

This study was the first to show long-term exposure of PC3 prostate cancer-bearing nude male rats to supra-physiologic nighttime melatonin levels induced by blue-appearing light during the daytime resulted in a marked down-regulation of tumor cAMP levels, linoleic acid (LA) uptake, 13-HODE production, the Warburg effect, relevant signal transduction pathways, and cell proliferative activity that culminated in tumor growth rates that were substantially slower (more than 50%) than those of xenografts inhibited by the ‘normal’ physiologic melatonin signal. This study provides compelling evidence that supra-physiologic nocturnal levels of melatonin may greatly enhance the suppression of tumor metabolism, signaling activity, proliferation, and growth.

  
QUESTIONS

1. 
Which statement most accurately describes melatonin production in mammals?  

a. 
Steady state over a twenty-four hour period

b. 
High levels at night, low levels during the day

c. 
Low levels at night, high levels during the day 

d. 
Alternating levels every 4 hours 

2.  
What region of the brain is considered the master biological clock?  

a. 
Nucleus accumbens (NA)

b. 
Pineal gland    

c. 
Pituitary gland 

d. 
Suprachiasmatic nucleus (SCN)

3.  
Which one of the following is characterized by increased cellular uptake of glucose and production of lactate despite an abundance of oxygen?  

a. 
Warburg effect   

b. 
Whitten effect     
c. 
Bruce effect   
d. 
Wreckx-n effect   

 

ANSWERS

1.
b

2.
d

3.
a

 
Pang et al. Struvite Urolithiasis in Long-Evans Rats, pp. 486-491
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Rat (Rattus norvegicus)

SUMMARY: This case study describes a particular event involving 78 male Long-Evans rats from a commercial vendor arriving at MIT.  A few days upon arrival one of the rats becomes sick, has seizures-like behavior and dies.  A second rat is found dead two days later.  Necropsy revealed identified numerous struvite urinary calculi within the urinary bladder of both rats.  The remaining 76 rats were screened by physical exam.  From the physical exams, sixteen rats were identified as ‘suspect’ based on the easily palpable bladder with suspected thickened walls.  Two of the 16 rats had hematuria.  X-rays were taken of all suspected rats with only the two rats with hematuria had radiographic evidence of multiple, round, variably sized mineralized opacities within the region of the bladder.  The two rats with hematuria and possible radiographic evidence of urinary calculi were worked up (CBC, Chem, UA, cultures of urine, full necropsy including kidney and bladder tissue cultures).  UA of the two revealed urine pH of 8.5, RBCs, WBCs, rod-shaped and several coccoid bacteria.  The calculi were determined to be triple phosphate (magnesium, ammonium, phosphate, aka “struvite”) crystals. Urine culture revealed heavy growth of Proteus mirabilis. CBCs were normal and serum chemistries were consistent with increases in BUN levels, hyperkalemia, and marked hyperphosphatemia.  Based on the time frame of when the rats started to display clinical signs, it is apparent that the calculi formation likely began at the vendor facility.  The authors communicated their findings to the commercial vendors where the commercial vendors found 2 out of 100 rats also enlarged bladders and urinary calculi where cultures also grew P. mirabilis.  

The authors conclude that the rat’s infection with Proteus spp, played a key role and hypothesize that diet, genetics, or possibly trauma may have played a factor as well.  Treatment involves surgical removal of the calculi in conjunction with medical management and dietary modification.  

QUESTIONS
1.  
What are frequently encountered types of urinary calculi?

2. 
Struvite crystals typically form under what urinary conditions:

a. 
Alkaline urine, decrease in urine ammonia levels 

b. 
Alkaline urine, increase in urine ammonia levels

c. 
Acidic urine, decrease in urine ammonia levels

d. 
Acidic urine, increase in urine ammonia levels

3. 
According to this article, what are possible causes for urinary calculi?

 

ANSWERS
1.
Struvite (triple phosphate), calcium oxalate, calcium phosphate, uric acid, and cysteine

2.  
b
3. 
Urinary tract infection (in this case Proteus spp. others include E. coli, Klebsiella, Pseudomonas, Ureaplasma, and Staphylococcus spp.), dietary factors (in ferrets, ground yellow corn as a primary protein may contribute to urinary calculi; or vitamin A deficient diets for rats), genetics (DA and ACI strains of rats can have spontaneous urolithiasis), or trauma. 
Gerbil Model 
Alworth et al. Assessment of Blood Collection from the Lateral Saphenous Vein for Microfilaria Counts in Mongolian Gerbils (Meriones unguiculatus) Infected with Brugia pahangi, pp. 492-498
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
Secondary Species: Gerbil (Meriones unguiculatus)
 
SUMMARY: Lymphatic filariasis is a major threat to human health worldwide with more than one billion people in ninety countries around the work at risk. Infection with filarioid parasitic worms can result in severe sequelae, including elephantiasis and hydrocele formation. 
This group wanted to determine the possibility of using the lateral saphenous as a site of blood collection to quantify microfilaria counts in experimentally infected Mongolian gerbils. The current standard blood collection site for these animals is the retroorbital sinus. 
The Mongolian gerbil (Meriones unguiculatus) can be infected with Brugia pahangi which is a close relative to the filarioid parasite Brugia malayi reported in human infection. Because it can be infected with this species of interest and it is a phylogenetically lower species it is preferable for use in this experimental work. The animals are infected and maintained for a period of time during which microfilaria counts are performed regularly to determine their microfilaria load. The required level of microfilaria may vary based on the experimental work to be performed. Therefore, accurate counts are of significant importance in this model. 
Currently, the collection site for samples used to determine microfilaria numbers is the retroorbital sinus. The NIH guidelines for survival bleeding of mice and rats notes that compared with other collection techniques, retroorbital (RO) sampling has a greater potential for complications. It is also recommended that RO sampling be done while the animal is under anesthesia. To try to lower the number of potential complications and to eliminate the need for anesthesia the use of the lateral saphenous was explored as a viable option to replace RO sampling.
Blood collection was performed on a group of animals. All animals had saphenous bleeding performed. A small number were not collected via RO sampling. The animals that did have RO sampling, had the procedure performed immediately after the saphenous sampling to avoid variability in the counts due to parasite periodicity. 
Based on the analysis of the collected samples, by blinded personnel, it was determined that microfilaria counts from blood collected via the lateral saphenous did not differ significantly from RO sampling when counts were 50 microfilaria per 20uL or greater. At low microfilaria counts (<50 per 20uL) the counts from blood obtained from RO sampling differed from those from the lateral saphenous. The group hypothesized that this discrepancy might be due to anatomic differences: an increased microfilaria count due to greater pooling of blood in the RO sinus compared to a peripheral vein or possibly it was due to an effect created by the restraint and puncture immediately prior to the RO collection. 
The group concluded that using the lateral saphenous to collect blood to assess microfilaria counts does have advantages, specifically those associated with animal welfare. They recommend using the lateral saphenous method preferentially when suitable. 
 
QUESTIONS
1. What is the life cycle of filarioid nematodes? 

2. What are the potential complications of RO sampling? 

3. What are the potential complications of lateral saphenous sampling? 

ANSWERS
1. The filariae require an intermediate arthropod host to complete their life cycle. However, no multiplication takes place in the intermediate host. Adult male and female worms live in regional lymphatic vessels, where the female produces a large number of microfilariae, which circulate in the blood and may be ingested by a feeding vector mosquito. Microfilariae ingested by a vector mosquito migrate out of the midgut to the thoracic muscles, where they develop, molt several times, and finally migrate to the mouthparts of the mosquito as infective larvae. As the infective mosquito feeds on another host, the larvae leave the proboscis and enter the puncture wound made by the mosquito. Larvae quickly migrate to the lymphatics, where they mature, mate, and produce microfilariae in the new host. The time from infection until microfilariae can be detected in the blood varies from 3 to many months
2. Include but are not limited to: hematoma, proptosis, corneal ulceration, keratitis, pannus formation, rupture of the globe, damage to optic nerve or internal structures leading to blindness, fracture of the orbital bone, infection, and abscess formation
3. Include but are not limited to: temporary lameness, persistent, minor bleeding
Rabbit Model 
Peng et al. Rabbit Models for Studying Human Infectious Diseases, pp. 499-507
Domain 3: Research, K3 – Animal models including normative biology relevant to the research


Primary Species: Rabbit (Oryctolagus cuniculus)

 

SUMMARY: Rabbits are widely used for production of antibodies, eye research, atherosclerosis and other cardiovascular diseases. This manuscript provides a review of the primary experimental models of primary experimental models for the study of various human infectious diseases. 

Rabbits Models for HIV1 Infection and AIDS: Compared to rodents, rabbits are relatively more susceptible to HIV1 infection, with infected normal rabbit cells and infected rabbits have been generated. Rabbit infections, however, are less efficient than infections in human lymphocytes. Infected rabbits do not show consistent clinical AIDS signs. Transgenic rabbits with expression of human CD4 lymphocytes have been generated, but have not been infected with HIV1. In vitro experiments using rabbit cell lines expressing human CD4 and CCR5 were permissive to HIV1 infection. In vitro infections produced viral particles that were highly infectious. This suggests host-specific factors hampering HIV1 infection could be evaded through receptor transgenesis. 

Rabbit Model for Human T-lymphotropic virus type 1 (HTLV1) Infections and Adult T-cell Leukemia-Lymphoma: HTLV1 is a single-stranded diploid RNA virus that predominantly affects CD4+ lymphocytes. 5% of infected persons infected develop adult T-cell leukemia-lymphoma. Another 1%-3% develops HTLV-associated myelopathy-tropical spastic paraparesis or other immune-mediated disorders. More than 90% of infected people are asymptomatic. Licensed vaccines are unavailable and the underlying neoplastic pathogenesis in patients is not completely understood. HTLV1 infection in rabbits results in consistent viral infection and transmission by IV injections of MT2 cell line (human T-cell leukemia line). Rabbits have similar antibody response to humans. Rabbits do not develop clinical disease, but simulates the asymptomatic infection in humans. Collectively, the rabbit model for HTLV1 infection has played roles in the evaluation of immune responses, parameters of infection, routes of transmission, and viral genetic determinants of infection. The main disadvantage of this model is that the infected rabbits do not spontaneously develop the earlier-described immune-mediated diseases that occur in a small percentage of patients.

Rabbit Models for Human Papillomavirus Infection: Papillomavirus is a DNA virus associated with neoplasia of cutaneous and mucosal epithelial tissues in humans and animals. Human papillomavirus (HPV) classified as low or high risk (cervical cancers are high risk – HPV16 and HPV18). HPV is highly species specific. Cottontail rabbit papillomavirus (CRPV) used as animal model due to similarity to genomic structure and tumorigenesis. CRPV predictably induces skin papillomas with treatment of purified CRPV DNA. Transgenic rabbits that carried CRPV genome with or without EJ-ras oncogene developed extensive squamous cell carcinoma in the skin. Other transgenic rabbits expressing HLA-A2.1 gene (human MHC class I gene) on cell surfaces were vaccinated with HPV16 E7 multivalent epitope DNA vaccine generated complete protection against infection with modified CRPV DNA containing embedded HPV16 E7 gene within the CRPV DNA. These transgenic rabbit models used for screening and characterizing DNA vaccines for CRPV infection. 

Rabbit Models for Ocular Herpes Infection: Herpes simplex virus 1 (HSV1) DNA virus. Ocular HSV1, when reactivated, will cause herpetic stromal keratitis and blindness caused by stromal opacification resulting from tissue damage, edema, and corneal scarring. Rabbits are a valuable model because of their large eyes, allowing access to corneal lesions for imaging and assessment; have abundant tear film volume facilitating collection of tears for detection of infectious virus and DNA; herpetic stromal keratitis is reliable induce in rabbits after ocular inoculation with HSV1; disease course (viral reactivation) similar to humans. Because of these advantages, rabbits have long been used for in vivo experiments in HSV1 latency, studies of spontaneous and induced reactivation in the HSV1 latent rabbits, and research on recurrent HSV1-specific corneal lesions and therapeutic intervention.

Rabbit Models for Tuberculosis: Mycobacterium tuberculosis is aerobic, acid-fast, gram-positive bacteria infecting 1/3 of world’s population. Resistance to TB highest in mice, next in rabbits, and most susceptible with guinea pigs. Rabbit is the only one that develops pulmonary cavitation as in humans, therefore, offering a means to study factors leading to this form of disease and to bronchial spread of the pathogen. However, rabbits currently available in research are resistant to TB infection; previously used inbred strain susceptible to airborne M. tuburculosis no longer exists.  Current rabbits are significantly susceptible to M. bovis, with pulmonary pathology more closely resembling TB infections in humans than mice and guinea pigs. Corticosteroid administration reactivates latent tuberculosis infection.

Rabbit Models for Syphilis: Treponema pallidum subspecies pallidum is a member of the Spirochataceae family of spiral-shaped, gram-negative, highly mobile bacteria that cannot be grown in vitro. Transmission is sexual or vertical during pregnancy or birth. Rabbits are the only mammal to develop naturally occurring syphilis caused by T. paraluis-cuniculi, a bacterium closely related to T. pallidum, with antigenic cross reactivity and similar signs. Rabbits are used as an in-vivo medium for the propagation of T. pallidum. Intradermal inoculation of T. pallidum results in primary lesions resembling the chancre of syphilis histologically and morphologically. 

QUESTIONS
1.   Which of the following species is most resistant to experimental infection with mycobacterium tuberculosis?

a. 
Mus musculus 

b. 
Oryctolagus cuniculus 

c. 
Cavia porcellus

d.  
Macaca mulatta

2.   Which of the following viruses, when infecting the laboratory rabbit, most closely results in similar clinical signs of Human Papillomavirus (HPV) in humans. 

a.
HPV 16

b.   HPV 18

c.   
Cottontail Rabbit Papillomavirus (CRPV)

d.  
Canine Papilloma Virus

3. 
Which of the following statements about experimental HIV1 infection in rabbits is true?

a. 
HIV1 infection in rabbits predictably induces AIDS 

b. 
Rodents are more susceptible to HIV1 infections than rabbits

c. 
Transgenic rabbits expressing CD4+ human cells are when infected with HIV1 will develop HIV infection and eventually AIDS

d.  
In vitro testing of HIV1 infection of rabbit cells expressing human genes CD4 and CCR5 is highly permission to HIV1 infection. 

 

ANSWERS

1. 
a

2. 
c

3. 
d
Ferret Model
Autieri et al. Systemic Coronaviral Disease in 5 Ferrets, pp. 508-516
Domain: 1

Secondary Species: Ferret (Mustela putorius furo)
 

SUMMARY: The prevalence of reported systemic coronaviral disease in ferrets has been increasing in the literature.  The authors describe the clinical signs, pathologic findings, and diagnosis by immunohistochemistry using an FIPV3-70 monoclonal antibody of systemic coronaviral disease in 5 ferrets.  The case report illustrates the importance of considering ferret systemic coronavirus (FRSCV) infection as a differential diagnosis in young, debilitated ferrets with abdominal masses and other supporting clinical signs.

 

QUESTIONS
1.
Which of the following is FALSE regarding Coronaviruses?

a.
Enveloped

b.
DNA viruses

c.
Family - Coronaviridae
d.
Order - Nidovirales
2.
Which of the following IS NOT caused by a Coronavirus?

a.
Epizootic catarrhal enteritis

b.
Feline infectious peritonitis

c.
Aleutian disease

d.
Transmissible gastroenteritis

3.
Which of the following is FALSE about ferret systemic coronavirus?

a.
Common clinical signs include anorexia, weight loss, diarrhea, and palpable abdominal mass

b.
Organs infected include the spleen, mesenteric lymph nodes, intestines, kidneys, and brain

c.
Causes pyogranulomatous to granulomatous lesions in multiple organs

d.
The clinical and pathologic presentation resembles the wet, effusive form of FIP

 

ANSWERS
1.
b. RNA virus

2.
c. Caused by a parvovirus

3.
d. Similar to the dry, noneffusive form of FIP

Canine Model
An et al. Temporal Evolution of MRI Characteristics in Dogs with Collagenase-Induced Intracerebral Hemorrhage, pp. 517-525

Primary Species:  Dog (Canis familiaris)

SUMMARY: Intracerebral hemorrhage (ICH) is a form of stroke with the potentially for significantly worse outcomes as compared to ischemic stroke.  MRI imaging of ICH has become the gold standard method for both diagnosis and assisting treatment and prognosis.  However, it is difficult to accurately determine the time between stroke initiation and time of imaging in most human patients.  This makes it difficult to accurately determine severity of ICH stroke and to guide treatment.

A canine model of ICH provides important advantages, with similarities in brain size and structure as compared to humans, the ability to use human diagnostic tools.  Possible methods for inducing ICH in animal models include injection of blood into the brain tissue, balloon inflation, or injection of collagenase.  To induce a reproducible model of ICH in dogs the right cerebral hemisphere was injected with bacterial collagenase.  Animals underwent subsequent MRI imaging various time points post injection corresponding to hyperacute, acute, early subacute, late subacute, and chronic stages of ICH.

Post ICH induction animals showed minimal neurologic changes.  MRI imaging of the lesion found consistent lesions with similar MRI characteristics to that observed in human patients.  In particular T2 weighted imaging helps to distinguish stage of ICH lesions.  As the erythrocytes present in the hemorrhage begin to degrade and release iron from the intracellular location into the extracellular milieu the image intensity will increase.

The collagenase induce model of ICH in canine potentially provides an important model to improve MRI imaging techniques for ICH and can assist in refining ICH diagnostic and treatment guidelines.

QUESTIONS
1. What are the three most common methods for inducing intracranial hemorrhage (ICH) in animal models?
2. The presence of what substance in the subacute lesion promoted the hyperintensity on T2 weighted images?
ANSWERS

1. Collagenase injection, balloon inflation, blood injection

2. Iron (released from RBCs)


Nonhuman Primate Models
Soto et al. Multispecies Epidemiologic Surveillance Study after an Outbreak of Yersiniosis at an African Green Monkey Research Facility, pp. 526-531
 
Domain 1
Tertiary Species: Other Nonhuman Primates 
 
SUMMARY: The purpose of this study was to investigate the prevalence of Yersinia enterocolitica in various species of mammals at a research facility after an outbreak of Yersiniosis in African green monkeys (AGM) (Chlorocebus sabaeus).  In 2012, Y. enterocolitica was identified as the cause of mortality in a disease outbreak in AGM in a research facility on St. Kitts, West Indies.  Approximately 4% of the population of AGM died in this outbreak, with symptoms that included mucohemorrhagic diarrhea, dehydration, lethargy and depression.  Y. enterocolitica was identified by PCR.
Yersinia enterocolitica is a zoonotic, gram-negative bacteria in the family Enterobacteriacea that causes mesenteric lymphandentitis, terminal ileitis, acute gastroenteritis and septicemia in domestic animals, wildlife and primates.
This study aimed to identify the prevalence of yersiniosis in AGM, dogs, cats, and other wildlife such as small Asian mongooses (Herpestes javanicus), mice, and rats that resided or foraged within the perimeter of the research facility where the outbreak occurred.  The intent was also to identify potential reservoirs of infection and understand the epizootiology of this pathogen in the region.  Rodents are known reservoirs for yersiniosis and NHPs can become infected by consuming the rodents or by consuming food that has been contaminated by rodent feces.  Domestic animals, and especially dogs, are implicated in the transmission of Yersinia to humans.  
This study was conducted by taking oral and rectal swabs and whole blood samples from a representative portion of the AGM at the facility.  Oral and rectal swabs and whole blood samples were obtained from the dogs and cats at the facility.  Mongooses, mice and rats were trapped in humane traps, sedated, identified, swabbed, blood sampled and then euthanized for a complete necropsy.  
Results indicated that the AGM population had a very high seroprevalence for Y. enterocolitica (43/105) which indicated that the pathogen was transmitted very effectively within this population of animals.  Seroprevalence was detected in all ages of AGM tested, but clinical cases during the outbreak were primarily confined to animals <60 months of age.  This might suggest that older animals develop some resistance to the pathogen.  A recent study in the wild AGM population on St. Kitts showed a very low rate of seroprevalence for Yersinia (3% had antiYersinia IgG detected) so it is unlikely that they are a primary carrier for this disease on the island.
This study showed that 10% of the rodents, and 33% of the mongooses sampled were seropositive for Y. enterocolitica.  There were no pathologic findings at necropsy consistent with Yersiniosis in the rodents or mongooses.  All of the dogs (2) and 25% of the feral cats sampled for this study were seropositive for Y. enterocolitica.  
Due to the limited sample size, the role of dogs, cats and local wildlife in the epizootiology of yersiniosis is not yet fully understood.  Further research is needed to understand this issue.
 
QUESTIONS
1.
T/F. Age of the animal is an important risk factor in the pathogenesis of yersiniosis in AGM.
2.
All of the following are considered common carriers of Y. enterocolitica except
a.  
Mice
b. 
Rats
c. 
Dogs
d.
Insects
 
ANSWERS
1.
T
2.
d. Insects
 
Baze et al. Mural Dissections of Brain-Supplying Arteries in a Chimpanzee (Pan troglodytes), pp. 532-536
Domain 1

Tertiary Species: Other non-human primates

SUMMARY: This paper describes a case of mural dissection of brain-supplying arteries in a 31 year old female chimpanzee (pan troglodytes). The animal presented with a suspected upper respiratory tract infection, unsteady gait and difficulty swallowing. The animal was anesthetized and failed to recover completely. She experienced multiple seizure events and had a cardiorespiratory arrest. Necropsy revealed no indications of a respiratory tract infection but the occipital cortex of the brain had a small area of congestion, and the cerebellar cortex contained  a small necrotic area. Histologic evaluation confirmed the cortical lesions and revealed an additional necrotic area in the medulla oblongata characterized by mural dissection of the brain-supplying vertebral and basilar arteries and subsequent branches. A small meningeal artery showed separation (that is ‘dissection’) of the subintimal tissues (tunica intima and internal elastic membrane) from the tunica media. Blood filled the space left by the separation and compressed the subintimal tissues against the unaffected wall of the blood vessel. The lumen of the vessel was almost completely occluded. Arterial mural dissections can lead to altered blood flow to the brain and cause hypoxia, ischemia, infarction and hemorrhage with resulting dysfunction of the area supplied. The lesions in the cortices and the medulla of the chimpanzee were significant, and the authors concluded that they were likely the primary causes of the clinical observations. The chimpanzee’s stumbling and dysphagia correlate with the cerebellar and medullary lesions, respectively. In addition, a general reduction in posterior brain perfusion might explain the chimpanzee’s unresponsiveness and seizures.

The routine examination of the internal carotid, vertebral and basilar arteries and circle of Willis during necropsies at this facility indicates that the blood supply to the chimpanzee brain is similar to that of humans. Dissection of brain-supplying arteries has been described in humans but not previously in chimpanzees (or any other NHP). This suggests that this species might be useful in understanding this condition in humans. In addition, mural dissections of brain-supplying arteries should be added to the list of differential diagnoses for similar presentations in these veterinary species.

QUESTIONS
1. Mural dissections of neck and head arteries in humans are classified as being

a. Traumatic

b. Spontaneous

c. Unexplained

d.
a and b

2.
T or F. Sudden neck movements, stretching of the neck, and mechanical trauma to the neck has been associated with traumatic dissections.
3.
T or F. Splitting of the wall between the tunica media and adventitia and hematoma formation can lead to aneurysm and rupture.
 

ANSWERS
1.
d

2.
T. The lesion begins with a tear in the arterial wall, followed by bleeding (intramural hematoma) into the space.

3.
T. Headache, pain, and more serious clinical symptoms, including sudden coma, occur in humans

 

 
Colagross-Schouten and Canfield. Vaginal Stone in a Cynomolgus Macaque (Macaca fascicularis), pp. 537-539
Domain 2 

Primary Species: Macaques (Macaca spp.) 
 

SUMMARY: The authors report a case of a vaginal calculus composed of calcium carbonate in a 20 year old cynomolgus macaque. Vaginal calculi are associated with a foreign body nidus or urine pooling, typically due to a vesiculovaginal fistula. As a result, most stones are struvite. In the reported case, the authors hypothesize that a struvite core formed the basis for further calcium deposition. Treatment of vaginal stones includes surgical removal of the calculus and correction of underlying urogenital anatomic abnormalities. 

 

QUESTIONS
1.
What are common causes of urogenital fistulas in female nonhuman primates?

2.
Vaginal calculi are most commonly composed of what mineral?

 

ANSWERS
1.
Iatrogenic; dystocia, prolonged parturition or other traumatic event; chronic pelvic inflammation 

2.
Struvite 

