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Brownlee et al. Experimental Infection of Mice with Veronaea botryosa as a Model for Human Phaeohyphoomycosis, pp. 270-275
Domain 3

Primary Species: Mouse (Mus musculus)
Tertiary Species: Other Fish, Reptiles

 

SUMMARY: Veronaea botryosa is a saprobic, dematiaceous fungus found globally in water and soil samples.  Veronaea botryosa is abundant, dematiaceous mold capable of causing cutaneous and subcutaneous lesions in humans. No know animal modal for this fungal infection. It has been known to infect aquatic animals. In this study mice were inoculated subcutaneously or through orogastric gavage with 1 of 3 representative ‘v. botryose strains that had been recovered from white sturgeon, green sea turtle and human hosts and typed by using rep-PCR analysis.  No differences in survival, fungal burden, or dissemination were observed between fungal strains, routes of inoculation, or host immune status.

 

· Infection with Veronaea botryosa in aquatic animal like fish, some amphibians and aquatic reptiles can lead to systemic mycosis that manifests as emaciation, skin and ocular lesions, and coelomic fluid accumulation unlike infection found in humans.

· Neither pathogen burden nor inflammation differed significantly between the subcutaneously inoculated immunocompetent and immunodeficient mice infected with human-derived V. botryosa.

· The study aimed to develop a mammalian model of V. botryosa phaeohyphomycosis that could be used to investigate the consequence of inoculation route, host immune status, and virulence of 3 different V. botryosa strains. Survival did not differ between fungal strains, routes of inoculation, or host immunocompetence. Fungal infection occurred in subcutaneously inoculated mice only and was localized to the inoculation site; no differences in fungal burden between strains or according to immune status were observed.

· Fungal infection was observed after subcutaneous inoculation only, was localized to the inoculation site, and was identified in both nu/nu and nu/+ mice. Fungal strain variability was not associated with virulence in a murine model of infection, and this novel mouse model of V. botryosa phaeohyphomycosis recapitulates the human clinical condition.

 

QUESTIONS

1. Mammalian model currently exists to investigate V. botryosa phaeohyphomycosis.

2.  
After this study a novel mouse model of V. Botryosa phaeohyphomycosis that recapitulates the human clinical condition.

a. 
nu/nu mice

b.
nu/+ mice

c. 
None

d. 
a and b

3. Mice subcutaneously or through orogastric gavage with 1 of 3 representative V. botryosa strains that had been recovered from white sturgeon (Acipenser transmontanus), green sea turtle (Chelonia mydas), and human hosts resulted in V. botryose conditions found in human clinical condition.

4. What are the differences in survival, fungal burden, or dissemination were observed between fungal strains, routes of inoculation, or host immune status. 

 

ANSWERS

1.
None known
2.
Subcutaneous only
3.
None
4.
d

 

Vedder et al. Effects of Corynebacterium bovis on Engraftment of Patient-derived Chronic Myelomonocytic Leukemia Cells in NSGS Mice, pp. 276-282

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
Task 3: Diagnose disease or condition as appropriate
Primary Species: Mouse (Mus musculus)

 

Summary: A Chronic myelomonocytic leukemia (CMML) mouse model was developed by this research group. This new mouse model allows the characterization of CMML disease pathogenesis and the testing of novel CMML therapeutics but is limited by the rarity of CMML patient specimens for NSGS mouse engraftment. Therefore, any opportunistic pathogen such as C. bovis can invalidate any study when working with unique human CMML patient PDX NSGS mouse models. The research group describes the first documentation of the influence of C. bovis infection of immunodeficient mice on research data obtained from those animals.

 

NSGS mice served as recipients for CMML PDX engraftment; the first outbreak of C. bovis in the animal facility where the study took placed was recognized on October 2016. For xenotransplantation, NSGS mice were sublethally irradiated on the day before the PDX transplantation and received 1 to 4 x 10^6 human CMML mononuclear cells by tail vein injection. Samples collected from CMML PDX-recipient NSGS mice included blood, spleen, liver, lung, femora and tibiae. Mononuclear cells were isolated from peripheral blood, bone marrow and spleen and analyzed by flow cytometry; plus cell viability was confirmed. In addition, lung, spleen, liver and bone marrow samples were used for histopathology analysis with H&E staining. In parallel, a survey of C. bovis practices was developed; survey were e-mailed to attending veterinarians overseeing murine colonies at each of 50 NCI- Comprehensive Cancer Centers at the H Lee Moffitt Cancer Center and Research Institute in Florida.

 

Mice were housed and C. bovis monitored for 87 days by using PCR fecal pellets and swabs from IVC primary enclosure and plenums from IVC racks. 39 of 60 mice remained asymptomatic and C. bovis PCR-negative throughout the study, whereas the remaining 21 mice developed hyperkeratosis and remained C. bovis PCR-positive. Peripheral CBC analysis at endpoint revealed significantly greater thrombocytopenia in the C. bovis PCR-negative mice in comparison with the C. bovis PCR-positive mice; indicative of greater human CMML PDX engraftment in the C. bovis PCR-negative mice. Plus, more neutrophils were observed in the CBC analysis of the C. bovis PCR-positive mice compared with the C. bovis PCR-negative mice. Spleen weight was significantly greater among the C. bovis PCR-negative mice compared with the C. bovis PCR-positive mice. In addition, orthokeratotic hyperkeratotic acanthotic dermatitis was observed in histopathology analysis of skin specimens in C. bovis PCR-positive mice. C. bovis-negative mice demonstrated superior engraftment.

 

Twenty four veterinarians responded the survey, 58% confirmed to have experience with C. bovis clinical cases in immunodeficient mice. Most facilities do not routinely test for C. bovis or attempt to exclude the organism from the facility; and 52% respondents were not sure if biologicals were tested for C. bovis in advance of use. The present study demonstrates how C. bovis infection of immunodeficient mice can alter CMML engraftment in a PDX mouse model and jeopardize research outcomes.

 

QUESTIONS
1. 
T or F.

a. 
Chronic myelomonocytic leukemia (CMML) is an aggressive myeloid malignancy of older adults and patients with CMML presents cytopenia, leukocytosis, splenomegaly, peripheral monocytosis, and bone marrow dysplasia.

b.  
C. bovis is a known cause of hyperkeratosis, which manifests clinically in a minority of infected immunodeficient mice, with infections remaining clinically apparent in many C. bovis PCR-positive mice.

c.  
C. bovis PCR-positive mice demonstrated superior engraftment.

2. 
List some of the strategies to control or eradicate C. bovis in mice.

 

ANSWERS
1. 
a. True
b. True
c. False. C. bovis PCR-negative mice demonstrated superior engraftment.

2.  
Culling only, culling and treating, culling and quarantine, monitoring of infected mice by PCR testing, PCR testing of biologicals, use of vaporized hydrogen peroxide for sterilization of  housing equipment followed by PCR monitoring.

Domain 1: Management of Spontaneous and Experimentally Induced Disease and Conditions 
Primary Species: Mouse (Mus musculus)

SUMMARY: This study looked at the confounding results of NSG mice engrafted with chronic myelomonocytic leukemia (CMML) and concomitant opportunistic Corynebacterium bovis infection.  Animals infected with C. bovis showed gross pathology, CBC/chemistry and histology consisted with uninfected counterparts.  In conclusion, all opportunistic and infectious murine diseases should be excluded in studies involving NSG mice 

 
QUESTIONS
1.
In this article, they suggest eradicating C. bovis by using:

a. 
Using VHP to sterilize all equipment and rooms to prevent further outbreaks

b. 
Autoclaving all equipment to sterilize all equipment after standard cage wash cycle 

c. 
Performing PCR to determine if C. bovis is present and if not, running through cage wash

d. 
Using chloride dioxide product to sterilize all equipment and running through cage wash

2.
True/False. C. bovis is usually transient in immunocompetent animals 

3.
True/False. C. bovis is the causative agent that results in pseudotuberculosis

ANSWERS
1. a
2. True

3. False - C. kutcheri
Thurman et al. Safety Evaluation of a 405-nm LED Device for Direct Antimicrobial Treatment of the Murine Brain, pp. 283-290

Domain 4: Animal Care; K3 - Methods of Sterilization, Sanitation, and Decontamination
Primary Species: Mouse (Mus musculus)

 

SUMMARY: Light-based therapies for antimicrobial treatment are a potential alternative to antimicrobial pharmaceuticals. This study investigated the usage of a 405-nm “true violet” LED device for antimicrobial treatment of the mouse brain during craniotomy, a location that is difficult to treat due to the blood brain barrier and its sensitivity to topical antibiotics. This wavelength has proven to be bactericidal yet sparing to mammalian cells in vitro. First the 405-nm LED light device was constructed using 9 true-violet LED wired in series. The device was then validated in vitro on pure cultures of Enterobacter cloacae, which was isolated from an NHP cephalic recording chamber and was resistant to multiple antibiotics, including gentamicin, amikacin, enrofloxacin, ampicillin, and tetracycline. For the animal study, 84 experimentally naïve male and female C57Bl/6J and C57Bl/6CRL aged 6 weeks to 6 months (n=7 per group) were used. Mice underwent 2-mm burr hole craniotomy, followed by treatment with the 405-nm LED light device 5 cm from the surgical site. Multiple doses (0, 36, 45, and 54 J/cm2) were tested by changing the time of exposure. Mice were euthanized 3 days later for histopathology, and tissue sections of brain were stained with hematoxylin and eosin and then reviewed by a board-certified veterinary pathologist blinded to treatment group. Immunohistochemistry staining for glial fibrillary acid protein as a marker of astrocytes and caspase 3 as a marker of apoptosis. In vitro, 45 and 56 J/cm2dose-response means were not significantly different from each other, but both were significantly different than 0 and 36 J/cm2, indicating bacterial survival was significantly affected by dose of exposure. Histopathology revealed no changes related to the light exposure, and immunohistochemical staining did not differ between groups. The 405-nm LED light device shows promise for antimicrobial therapy against surface bacteria at surgical sites.

 

QUESTIONS

1. Which letter represents the anatomical landmark lambda on the mouse skull?

2. Which letter represents the anatomical landmark bregma on the mouse skull?

3. True or False: Studies of photodynamic therapy using visible light have shown that bacteria do not develop resistance after multiple treatments.

  

ANSWERS
1. b
2. a
3. True

 
 
Chale et al. Transmissible Cancers and Immune Downregulation in Tasmania Devil (Sacrophilus harrisii) and Canine Populations, pp. 291-298

Domain 1: Management Of Spontaneous And Experimentally Induced Diseases And Conditions; K3: Immunobiology
Domain 3: Research; K3: Animal Models (Spontaneous And Induced)
 

SUMMARY: Currently, only two transmissible cancers are known to exist in vertebrates: devil facial tumors (DFTD)affecting Tasmanian devils (Sacrophilus harrisii) and canine transmissible venereal tumors (CTVT) afflicting members of the canid family.  This paper discusses the mechanism by which DFTD and CTVT down regulate the host immune system enabling proliferation. Both cancers have similar characteristics in terms of transmission but differ in severity. Without treatment, CTVT usually regress after 1-3 months and respond well to traditional chemotherapy treatment. In contrast, DFTD has been shown up to 100% mortality in some populations of devils. CTVT is transmitted primarily through physical contact. Tumors primarily affect the genital region and appear as bright red, cauliflower- like circular masses in the genital region. DFTD was first report in the mid to late 1990’s and has since proliferated through the population, bringing Tasmanian Devils to the brink of extinction. Tumors are spread by biting during intercourse or altercations between devils. Tumors appear as rounded, ulcerative, and exudative lesions typically located on the face and oral mucosa. In DFTD methods of escape from immunosurveillance consist of downregulation of functional MHC molecules on the cell surface and epigenetic transformation through deacetylation of histone proteins, modification in the antigen-progressing pathway itself, particularly downregulation of β2 microglobulin, TAP1, TAP2, and MHC 1 molecules. Each of these molecules plays an important role in presentation of foreign peptides to cells of the innate and adaptive immune system. CTVTs have a proliferative phase and a regressive phase. During the proliferative phase disruption of the TFGβ pathway leads to disruption of the MHC antigen processing pathway, impeding of the ability of natural killer cells to detect down regulation of various arms of the immune, and presence of CXCL7 an immunosuppressive cytokine leads to down regulation of the immune system. During the regressive phase there is inhibition of the effects of TGFβ and CXCL7 due to IL6 secreted by tumor-infiltrating lymphocytes. This paper also discusses the genetic characteristics and evolutionary considerations of DFTD and CTVT. Both tumors are transmitted as allograft. Given the source of transmission for both CTVT and DFTD are clonal cell lines they can be viewed as analogous to parasites invading a host. CTVT has been in existence for 6,000 to 10,000 years. Given that CTVTs are not very lethal, and enter a regressive phase, it is thought that reductions in virulence are in part due to evolutionary parameters. In contrast DFTD is aggressive and typically leads to death. This is thought to be due to a lack of genetic diversity in populations of Tasmanian Devils. Of importance are the allelic frequency and genetic diversity of MHC loci in a population. Because MHC proteins play a crucial role in immune response, a lack of genetic diversity among genes could explain the inability of devil populations to recognize DFTD as non-self. Three strains of DFTD have been identified across the island of Tasmania, each with subclones. Another genetically distinct transmissible cancer DFTD2 was recently discovered on the southern portion of Tasmania. The exact mechanism through which DFTD developed into subclone but retained the same karyotype is not fully understood. The hypothesis of chromothripsis may explain variation and rearrangements seen in DFTD. CTVT possess a characteristic a long-interspersed element (LINE) which is a transposable element that inserts near an oncogene.

 

QUESTIONS
1.
True or False? The typical domestic dog has a diploid genome (2n) consisting of 76 autosomes and a pair of sex chromosomes. In contrast, CTVT shows a decrease in chromosome number (2n = 57-59).
2.  
DFTD is caused by a clonal tumor cell line that originated in a _________.

a. Hepatocyte

b. Schwann cell

c. Oligodendrocyte

d. Keratinocyte

e. Dendritic cell

 

ANSWERS
1.
True
2. 
b
 

Thalmann et al. Evaluation of Hybrid Surgical Access Approaches for Pulmonary Valve Implantation in an Acute Swine Model, pp. 299-307

Domain 3: Research

T1. Facilitate or provide research support

K3. Animal models (spontaneous and induced)

K8. Experimental surgical techniques and instrumentation       

K12. Replacement, Reduction and Refinement techniques

 

Primary Species: Pig (Sus scrofa domesticus)

 

SUMMARY: The pulmonary valve is the most commonly operated heart valve, especially in association with congenital heart disease. Numerous options have been developed to replace pulmonary valves. Common disadvantages include limited durability from calcification and stenosis, regurgitation, and intimal peel; often requiring many reoperations.

A percutaneous procedure using a bovine jugular valve sutured into a platinum stent passed through the femoral vein has showed promising results, but was found to be undesirable because of various anatomical and physiological limitations during delivery; such as poor vascular access, rhythm disturbances, and hemodynamic compromise due to the passage of large delivery catheters.

The standard access for most operations is the median sternotomy, but this procedure was not approved by the Governmental Animal Protection Committee in pigs because of the instability of the pectoral girdle that resulted post-operatively. The sternum would remain unstable even when closed anatomically correct.

While the ovine model has been considered the “gold standard” the porcine model offers several advantages, including economic and husbandry benefits, anatomic similarities to human hearts, and the resemblance to human anatomy in regard to the shape of the thoracic cavity and orientation of the heart. Sheep have a very narrow sternum, making performance of a median sternotomy technically difficult.

This study tested the use of hybrid pulmonary valve implantation in pigs by using balloon-expandable cobalt chromium stents or self-expandable nitinol stents. A hybrid approach combines the benefits of surgery and intervention. Access was achieved through median sternotomy, lower partial sternotomy, transverse sternotomy, or right lateral thoracotomy. The three types of valves used were: conventional valves from bovine jugular vein or pericardial valve, and a sprayed polyurethane valve. The entire procedure occurred under fluoroscopic and epicardial echocardiographic guidance. The stented valve was either crimped on the balloon catheter or placed in the implantation device for self-expandable stents. To gain access to the right ventricle, a purse-string suture-framed area was lanced and the implantation sheath with mounted stented valve introduced. Under fluoroscopic guidance, the stent was placed precisely on the annulus of the native valve. After removal of the implantation device, the right ventricle was closed by tightening the purse-string suture.

Various hemodynamic measurements were performed using a Swan-Ganz catheter during the procedure. Implantation was achieved in all pigs.

One major complication during the procedure was the occurrence of ventricular fibrillation, which occurred in all groups.

The transverse sternotomy and right lateral thoracotomy approach did not provide ideal access to the pulmonary artery and aorta and both also had increased complication rates. The lower partial sternotomy provided the best approach for transventricular valve implantation. The upper part of the sternum was not opened so stability of the pectoral girdle and thorax were retained. Both ventricles, pulmonary artery, and aorta were sufficiently accessible. This access method also showed a high degree of reproducibility with a low complication rate.

 
QUESTIONS
1.
The heart valve most commonly operated on in association with congenital heart disease

a.  
Mitral valve

b. 
Tricuspid valve

c. 
Pulmonary valve

d.  
Aortic valve

2.
The species typically considered the “gold standard” for studying valve replacement

a.
Pigs

b. 
Sheep

c.  
Dogs

d.  
Non-Human Primates

3.
The best thoracotomy method for gaining access to the heart for valve implantation was determined to be the

a.  
Transverse sternotomy

b.  
Right lateral thoracotomy

c.
Median sternotomy

d.  
Lower partial sternotomy

4.
A relevant complication associated with the different thoracotomy access methods was

a. 
Pectoral girdle instability

b. 
Ventricular fibrillation

c. 
Hemodynamic instability

d.  
Paravalvular leakage

5.
The difficulty associated with the percutaneous route through the femoral vein to access the heart valve position

a. 
Bruising

b. 
Nerve damage

c.  
Poor vascular access, rhythm disturbances, and hemodynamic compromise due to the passage of large delivery catheters

d. 
Ventricular fibrillation

 

ANSWERS
1.
c

2.
b

3.
d

4.
b

5.
c

 

 

Cole et al. Cadaveric Porcine Spines as a Model for the Human Epidural Space, pp. 308-310

Domain 3: Research

Primary Species: Pig (Sus scrofa)
 

SUMMARY: This paper looked at the use of cadaveric specimens as a surrogate for the human epidural space. Epidural analgesia is used frequently during childbirth (~60% of deliveries); however, there is considerable variation in response to and efficacy of epidural administration of analgesia for labor. Patients receiving epidurals are reported as having a need for adjustments to the rate of the infusion, additional boluses, or other interventions to achieve sufficient analgesia.

 

The goal of the study was to determine the degree of variability in the spread of the injectate in the cadaveric specimens. Each cadaver had a catheter placed in the epidural space and contrast dye was bolused. Based on their results the contrast was able to move approximately 0.585 vertebrae  per 1mL of contrast given as a bolus. It is known that both rate and pressure of administration affect the degree to which the liquid spreads in the space. This study demonstrated that there is minimal variability regarding the spread of the contrast agent delivered as a set volume bolus via pump.  

 

QUESTIONS
1. What complications/side effects are reported with the use of epidural analgesia in veterinary species?

2. Why does the use of morphine epidurally lead to respiratory depression?

 

ANSWERS
1. Urine retention (morphine), pruritus (morphine), spinal cord trauma, prolonged paresis, respiratory paralysis

2. Morphine has a low lipid solubility so it travels rostrally and binds to supraspinal opioid receptors in the brain causing respiratory depression.

 

Greenstein et al. Carriage of Methicillin-resistant Staphylococcus aureus in a Colony of Rhesus (Macaca mulatta) and Cynomolgus (Macaca fascicularis) Macaques, pp. 311-320

 

Domain 1

Primary Species: Macaques (Macaca spp.)

 

SUMMARY: NHPs used in research carry several risks for the carriage of methicillin resistant S. aureus (MRSA) including immunosuppression, antibiotic use, and high density. The authors aim to describe the prevalence, risk, factors and strains of MRSA within populations of laboratory macaques in order to guide clinical decision making and prevent the spread to human populations.

      
MRSA strains arise when site specific integration of MecA or less commonly MecC into the chromosome. Protein expression of penicillin binding protein (PBP2a) allow Beta lactam antibiotic resistance. Several MRSA strains have been noted in the healthcare setting with varying resistance to macrolides, aminoglycosides and fluoroquinolones.  MRSA can persist in the environment for a small period of time and can be eliminated with commonly used disinfectants. The primary mode of infection is through direct contact with infected or carrier individuals.

             
148 Rhesus Macaques and 152 Cynomolgus macaques were examined in this cross sectional analysis. All NHP tested negative for STLV and SIV serology and negative SRV types 1 through 5 by serology and PCR analysis. All animals were tuberculosis free. Samples were collected from the nares and cultured over a 9-month period. Culture was performed and subsequent PCR testing for mecA was performed.

             
Out of the 300 macaques tested 58.7% tested positive for S Aureus (50.7% rhesus population, 66.4% cyno population). 6.3% had amplification of the mecA gene. The remainder (52.3%) were classified as methicillin susceptible s. aureus. Within the study population a history of at least one surgical procedure increased the likely hood that the animal was an MRSA carriage. Macaques that underwent multiple dental procedures did not have an increase in MRSA carriage. Multiple antibiotics were provided to the population but no single drug was significantly linked to MRSA. Which is distinctly different from the human literature where previous antibiotic exposure confers an increased risk of MRSA carriage. ST188-SCCmec IV accounted for 75% of the MRSA isolates in the population which is the same strain noted at National primate center.

QUESTIONS
1.
What genes confer the ability for antibiotic resistance in S. Aureus?

2.
T/F: Multiple dental procedures did not produce MRSA carriage in NHP populations.

  
ANSWERS
1.
MecA and MecC gene

2.
True 

CASE STUDY
Dholakia et al. Prolonged Anesthetic Recovery after Continuous Infusion of Midazolam in 2 Domestic Cats (Felis catus), pp. 321-326
Domain 3: Research

Secondary Species: Cat (Felis catus)  
 

SUMMARY: Two of six young and healthy adult research cats in a pharmacodynamics study assessing the effects of midazolam CRI on sevoflurane MAC experienced prolonged recoveries requiring admittance to the ICU. The affected cats were in two different midazolam dose groups (high: max – 268 ug/kg/min with a loading dose of 1.2 mg/kg; low: max – 67 ug/kg/min with a loading dose of 0.3mg/kg). The authors noted markedly elevated plasma concentrations of both midazolam and its active, but much less potent metabolite, 1-hydroxymidazolam during recovery, suggesting accumulation of midazolam as the issue. The authors speculate that the cats’ natural deficiency in glucuronidation may contribute to decreased clearance. Multiple flumazenil doses (0.01mg/kg IV) were overall not useful. Intravenous lipid emulsion administration (bolus: 1.5ml/kg; infusions: 0.25ml/kg/min for 60 minutes) appeared to help markedly decrease 1-hydroxymidazolam plasma [ ], and improve the cat’s mentation temporarily. Both cats recovered and were discharged from the ICU after 1-2 days. The sevoflurane MAC was markedly decreased (by ~50%) with the use of the midazolam CRI, but concerns of oversedation require further studies to be done to find the optimum and safe infusion rates.

 

QUESTIONS
1.  
What DEA category does midazolam belong in?

a.  
I

b.  
II

c. 
III

d. 
IV

e.  
V

2.
What is the name of the enzyme responsible for phase II of drug metabolism in the liver and is deficient in cats (cats only have 2 isoforms)? 

a. 
Alcohol dehydrogenase

b. 
N-acetyl transferase

c.  
Glutathione S-transferase

d. 
UDP-glucuronosyltransferase
e. 
Sulfotransferase

3.  
T/F: Flumazenil is FDA-approved and labeled for use in cats.

ANSWERS
1. 
d
2. 
d
3.  
False
