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Osborne et al. Antibody-Mediated Immune Subset Depletion Modulates the Immune Response in a Rabbit (Oryctolagus cuniculus) Model of Epstein-Barr Virus Infection, pp. 312-322
Domain 3, T1, K6 
  
SUMMARY:  
· Epstein-Barr Virus (EBV) 
· γ-herpesvirus (Human herpesvirus 4) 
· Infects over 90% of the adult population 
· Etiologic agent of infectious mononucleosis 
· Associated with precursors to cancers like Hodgkin lymphoma and Burkitt lymphoma 
· Infects primarily B-cells and epithelial cells 
· Can establish latency in memory B-cells 
· Transmitted via oropharyngeal secretions  
 

EBV is species-specific and does not naturally infect animals other than humans. Animals that survive inoculation with EBV and the potential lymphoproliferative disease do not become persistently infected. Animal models currently characterized for use studying EBV include NHPs, guinea pigs, humanized mice, and tree shrews.  
 

The objective of this study was to assess the rabbit model of EBV infection and to determine the utility of this model for analyzing the role of host immunity in the control of the early stages of infection. Specifically, the group was looking to refine the rabbit model for acute or active EBV infections by utilizing antibody –mediated depletion of certain immune subsets in rabbits.  
The group used cyclosporine A administration and in vivo depletion of CD4 T-cells to modulate the host immune responses to EBV.  
 

Human clinical signs of active EBV infection include fever, hepatosplenomegaly, lymphadenopathy, pharyngitis, hepatitis manifesting as headache, vomiting, nausea, and anorexia and potential skin reactions (rashes). The rabbits experimentally infected in this study did not exhibit lymphadenopathy, pharyngitis, skin-related issues, or hepatosplenomegaly.  Transient pyrexia was noted.  Clinical signs in rabbits include lethargy, weight loss, inappetence, etc.  
 

Comparing the control group to anti-CD4 treated rabbits, the treated rabbits had fewer clinical signs and had higher levels of viral DNA in splenocytes. Animals treated with anti CD45 did not result in noticeable T-cell depletion.  
 
QUESTIONS
1. 
How is EBV transmitted?  
2. 
What cancers are associated with EBV? 
3. 
Where does EBV replicate?  
3. 
What are the three groups of herpesviruses?  
ANSWERS
1. 
Most commonly through exchange of saliva. 
2. 
Hodgkin lymphoma and Burkitt lymphoma 
3. 
Epithelial cells of the oropharynx and β lymphocytes 
4.
The α herpesviruses, herpes simplex virus types 1 and 2, and varicella-zoster virus, have a short replicative cycle, induce cytopathology in monolayer cell cultures, and have a broad host range; β herpesviruses, cytomegalovirus, and human herpesviruses 6 and 7, with a long replicative cycle and restricted host range; and γ herpesviruses, Epstein-Barr virus and human herpesvirus 8, with a very restricted host range. 
 
 

Smith et al. Evaluation of a Pasteurella multocida Respiratory Disease Induction Model for Goats (Capra aegagrus hircus), pp. 323-328
Secondary Species: Goat (Capra hircus)

 

SUMMARY: Goats, like most ruminant species, have respiratory disease as a major health concern. The few models of experimental bacterial respiratory disease in goats that have been described in the literature, induce immunosuppression with corticosteroid administration, that can lead to mortality in the experimental subjects. The goal of this study was to develop reliable models of inducing respiratory disease in goats without mortality, in order to reduce the number of experimental animals used for respiratory disease studies. They developed an infection protocol that did not use immunosuppression but instead relied on 2 intratracheal inoculations of Pasteurella multocida in healthy goats. The hematologic and clinical signs of pneumonia induced by a modified intratracheal injection model using multiple administrations of Pasteurella multocida in 6 meat goats was evaluated. The tested hypothesis was whether repeated administration of bacteria, without the use of corticosteroid, would induce clinical indicators of infection, as well as the hematologic characteristics of infection in meat goats. Goats were scored for respiratory disease using a modified clinical respiratory disease scoring system for dairy calves [The California Bovine Respiratory Disease (BRD) scoring system]. At successful induction of respiratory disease (defined as elevation of at least 2 physical exam parameters and at least 2 hematologic parameters), the goats were given a 2.5 mg/kg dose of tulathromycin subcutaneously in the neck and were observed for clinical outcome for the next 13 d. Tulathromycin was administered to determine the feasibility of a model of acute infection that would not necessarily lead to subject mortality. After 13 d, the goats were humanely euthanized, and a gross necropsy was performed to evaluate for signs of pneumonia such as consolidation, pleural adhesions, pleural fibrin deposits as well as the distribution of gross lesions.

Rectal temperature was significantly higher after disease induction. The only significant difference noted in CBCs was a decrease in lymphocyte counts after infection. Other parameters showed no statistically significant changes. The infected goats had a statistically significant elevation in serum amyloid A (SAA) levels as compared with the control group. Respiratory scores were significantly different before and after induction of disease and were consistent with respiratory infection. All goats survived until the conclusion of the study, indicating that this method may be useful for inducing respiratory disease while avoiding animal mortality.

Because no mortality occurred and minimal changes were noted on gross necropsy, researchers should consider multiple intratracheal administrations for inducing experimental respiratory disease in goats.

 

QUESTIONS (True or False)
1. The lungs of sheep are more similar to those of humans than are rodent lungs, based on the tracheobronchial anatomy.

2. Goats do not typically present with head tilt from respiratory disease at the same frequency as calves

3. Sheep are useful as potential respiratory disease models, as their lungs contain pulmonary intravascular macrophages (PIM), which increases their susceptibility to bacterial lung injury.

 

ANSWERS
 

1. True: These attributes are not distinct to sheep and are shared by goats, which also possess anatomic similarities to human lungs such as airway length:diameter ratio and mixed blunt and sharp airway bifurcations.

2. True

3. True

 

Powell et al. Ossabaw Pig Demonstrates Detrusor Fibrosis and Detrusor Underactivity Associated with Oxidative Stress in Metabolic Syndrome, pp. 329-334

Domain 3: Research, Task 3: Design and conduct research

Primary Species: Pig (Sus scrofa domesticus, Ossabaw Island Hog)

 

SUMMARY:  Metabolic syndrome (MetS) affects about 22% of the population in the United States and has damaging effects on the urinary bladder and the heart. Effects on the bladder are more common than the heart. MetS has been associated with Lower Urinary Tract Symptoms (LUTS) such as incontinence. MetS causes systemic oxidative stress that causes detrusor muscle underactivity (DU) producing urinary retention. Diabetes mellitus (DM) is closely related to MetS. DM-associated LUTS, also known as diabetic cystopathy or diabetic bladder dysfunction (DBD), includes urinary incontinence, impaired bladder sensation and detrusor underactivity also leading to urinary retention.

 

The Ossabaw miniature pig is the first large animal model for diet-induced bladder complications of MetS and more closely models the human bladder dysfunction caused by MetS. Large animal models more closely approximate human urinary physiology in terms of bladder size, volume of urine voided, urinary frequency, bladder pressure, and bladder wall thickness than mice and rats which have been used to model diabetic cystopathy. The comparable size of the pig bladder to humans also allows for use of the same urodynamic equipment that would be used in people.

 

Ossabaw miniature pigs can develop MetS by dietary modification alone; demonstrating urodynamic findings consistent with DU and demonstrate DSM fibrosis validating the model to study DU and DBD. Dietary modification consisted of a hypercaloric, atherogenic diet containing 43% calories from fat, 40% from carbohydrates and 16% from protein (TestDiet Ossabaw High Fat and High Fructose Diet) after 10 months. Bladder pressures at the end of the treatment period were consistent with the development of MetS. Histologically, MetS pigs also showed increased fibrosis and significantly more collagen in the muscularis layer than control pigs fed a lean diet while showing no difference in thickness.

 

QUESTIONS
1. 
Metabolic Syndrome (MetS) has been known to cause damaging effects to the:

a.
Urinary bladder and brain

b.
Urinary bladder and large intestine

c.
Urinary bladder and heart

d.
Urinary bladder and pancreas

2. 
The most commonly reported symptom of MetS is:

a.
Seizures

b.
Diarrhea

c.
Incontinence

d.
Heart attack

3. 
Ossabaw pigs can develop MetS by:

a.
Receiving dexamethasone injections daily for 10 months

b.
Consuming a hypercaloric, atherogenic diet daily for 10 months

c.
Receiving meloxicam daily for 10 months

d.
Receiving tamoxifen diet daily for 10 months

4. 
Histologically after treatment, the urinary bladder of Ossabaw pigs demonstrates:

a.
Overall increased bladder thickness

b.
Increased fibrosis and collagen in muscularis layer

c.
Sloughing of urothelium

d.
Overall decreased bladder thickness

5. 
MetS results in:

a.
Increased bladder pressure

b.
Decreased bladder pressure

c.
No change in bladder pressure

6. 
MetS is similar to:

a.
Diabetic mellitus

b.
Hyperadrenocorticism

c.
Diabetes insipidus

d.
Hypoadrenocorticism

 

ANSWERS
1. 
c

2. 
c

3. 
b

4. 
b

5. 
b

6. 
a

 

Cheleuitte-Nieves et al. Evaluation of Topical Lysostaphin as a Novel Treatment for Instrumented Rhesus Macaques (Macaca mulatta) Infected with Methicillin-Resistant Staphylococcus aureus, pp. 335-347

Domain 1

Primary Species: Macaques (Macaca mulatta)
SUMMARY: Methicillin-resistant Staphylococcus aureus (MRSA) causes both superficial and severe disease (often fatal) disease worldwide. Invasive devices and implants such as cranial implants in NHP pose a higher risk of MRSA infection similar to what is seen in human patients. The implants prevent complete wound healing which can serve as an entry point for bacteria to grow. Due to the difficulty in eradicating this infection the authors sought alternative treatments and studied the topical use of lytic enzymes as an adjunctive treatment for MRSA skin and wound infections in NHPs with permanent cranial implants. Lysostaphin is a well-studied bacteriocin that is a staphylococcal peptidoglycan hydrolase, similar to a bacteriophage lysin in terms of its mechanism of action. It has specific lytic action against many Staphylococcus species, including S. aureus. Study animals were 4 male rhesus macaques that cultured positive for MRSA on at least one site (cranial implant margin, peri-rectal, nostril) despite previous standard decontamination and antibiotic treatments. All macaques were trained to enter a primate chair via positive reinforcement training and were treated with topical Lysostaphin. An in vivo pilot study was conducted to determine the preliminary efficacy of lysostaphin used alone and a main study where decontamination procedures of both animals and the environment were increased to 5 days of decontamination and animals received Clindamycin for 10 days in addition to increased lysostaphin of 15mg applied every other day . The nostrils and per-rectal areas were also treated to prevent cross-contamination of the cranial implants. For the pilot study,  a 2 day application of lysostaphin along reduced MRSA in the implant margins during treatment of one animal but 7 days after the initial treatment the CFU count of the treatment animal returned to levels comparable to the nontreated animal. For the main study the animals that received both topical lysostaphin plus clindamycin had significantly lower CFU than animals that received antibiotic alone. At one week after the last treatment all animals had similar low CFU counts. Unfortunately, 2-3 weeks post-treatment the MRSA CFU count increased on all animals in the main study too.

QUESTIONS

1. 
T/F: Lysostaphin coupled with other treatment modalities can decrease MRSA infection short-term but do not completely eradicate MRSA in the long-term

2.
Which of the following best describes Lysostaphin?

a.
A well-studied bacteriocin with specific lytic action against S. aureus
b.
A poorly-studied bacteriocin with no proven action against S. aureus
c.
A new class of antibiotics that NHP tolerate really well

d. 
It is most closely related to Mupirocin and should be used if Mupirocin isn't available 

ANSWERS
1.
True

2.
a
Ueda et al. Identifying Cardiac Diseases using Cardiac Biomarkers in Rhesus Macaques (Macaca mulatta), pp. 348-357

Domain 1 

Primary Species: Macaques (Macaca spp.)

SUMMARY: The objective of this paper was to identify circulating cardiac biomarkers that would be able to determine the presence and severity of cardiac abnormalities in rhesus macaques. Cardiac troponin I (cTn1) is found exclusively in cardiomyocytes and is released upon cell injury or death. NT-proBNP is a stable byproduct of brain natriuretic peptide and released in response to cardiac wall stress (e.g. stretching, ischemic, hypoxia). The hypothesis was rhesus macaques with hypertrophic cardiomyopathy (HCM), and other cardiac diseases would have elevated levels of both of these biomarkers and that the concentrations would correlate with the severity of the disease.

Rhesus macaques were separated into three groups (healthy, HCM, and other cardiac diseases [systolic dysfunction, valvular regurgitation, ventricular septal defect]) based on echocardiography findings and the serum levels of cTn1 and NT-proBNP were measured. None of the rhesus macaques had clinical signs of cardiac disease. 

cTn1 was significantly elevated in the HCM and other cardiac disease groups when compared to the healthy controls. There was no difference between the HCM and other cardiac disease groups. cTn1 was deemed moderately accurate for predicting the presence of cardiac disease. cTn1 was weakly correlated with several echocardiographic parameters, but not significantly enough to be deemed a good predictor of the severity of cardiac disease. There were no significant differences in NT-proBNP between the groups. 

QUESTIONS
1.
Which ultrasound mode would be the most helpful in diagnosing cardiac abnormalities?

a. 
A mode

b. 
B mode

c. 
M mode

2.
What are the diagnostic criteria for HCM with echocardiography?

a. 
Ventricular wall thickening and diastolic dysfunction

b. 
Ventricular wall thickening and systolic dysfunction

c. 
Enlarged ventricular chamber and diastolic dysfunction

d. 
Enlarged ventricular chamber and systolic dysfunction

3.
What is one of the most common cardiac abnormalities identified in owl monkeys (Aotus) that is a major cause of death?

a. 
Mitral valve prolapse

b. 
Aortic dissection

c. 
Congenital malformations

d. 
Cardiomyopathy

ANSWERS
1.
c

2.
a

3.
d

Oldt et al. MYBPC3 Haplotype Linked to Hypertrophic Cardiomyopathy in Rhesus Macaques (Macaca mulatta), pp. 358-367

Domain 3: Research  

Primary Species: Macaques (Macaca spp)  
 
SUMMARY: Hypertrophic cardiomyopathy (HCM) is a common and autosomal dominant disease, in which there is an abnormal thickening of the heart’s left ventricle and has been associated with sudden cardiac death. In humans, screening for genetic mutations associated with HCM has found 11 primary sarcomeric genes, frequently affecting areas responsible for the beta-myosin heavy chain (MYH7) and myosin-binding (MYBPC3) proteins. Currently, in rhesus macaques, there are ongoing studies of left ventricular hypertrophy (LVH)-affected animals, but no work has been published regarding the genomic etiology. In this study, at the California National Primate Research Center, 52 Indian-derived rhesus macaques with confirmed left ventricular hypertrophy and 42 unrelated, unaffected macaques, were screened using a next-generation genotyping assay for 63 regions orthologous to human sarcomeric genes associated with HCM. It was found that a deep intron variant of the MYBPC3 gene was strongly associated with LVH in rhesus macaques. MYBPC3 mutations are commonly associated with haploinsufficiency, which is a primary mechanism for human HCM. The variable levels of expression of MYBPC3 is consistent with the authors' observations in their colony in which neither major cardiac biomarkers nor physiologic metrics were predictive of LVH. The results in this study affirm the use of next-generation sequencing as a useful tool for analyzing the primate genome and establishes mutations in the MYBPC3 gene as a potential etiology of HCM in rhesus macaques.  

 
QUESTIONS  
1.  
Which of the following species has NOT shown comparable manifestations of left ventricular hypertrophy?  

a.
Canis familiaris  

b.
Gorilla sp.  

c.
Felis catus  

d.
Aotus sp.  

e.
Capra hircus  
2. 
Haploinsufficiency has been reported as a primary mechanism for hypertrophic cardiomyopathy in which other two species?  

a.
Felis catus & Mus musculus  
b.
Canis familiaris & Rattus norvegicus  
c.
Aotus sp. & Felis catus  
d.
Gorilla sp. & Saimiri sp.  
e.
Oryctolagus cuniculus & Macaca mulatta  
 
ANSWERS
1. e  

2. a  

