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Hsu et al. Murine Norovirus Infection Variably Alters Atherosclerosis in Mice Lacking Apolipoprotein E, pp. 369-381
Domain 1: Management of Spontaneous & Experimentally Induced Diseases and Conditions

Primary Species: Mouse (Mus musculus)

SUMMARY 

Background:

· Atherosclerosis 

· An inflammatory disease resulting in the hardening and narrowing of arteries

· Development of atherosclerosis involves the interaction of various immune cells 

· Macrophages, T cells, B cells, mast cells, & dendritic cells

· Monocytes and macrophages are the most studied and are intimately involved in lipid accumulation in the arterial wall

· Evidence that various infectious agents alter the pathogenic mechanism of atherosclerosis and increase the risk of cardiovascular disease in both humans and animals 

· Chlamydia pneumonia, Porphyromonas gingivalis, HIV, cytomegalovirus, influenza virus

· Mouse models of atherosclerosis 

· Wild type mice are relatively resistant to the development of atherosclerosis

· 2 commonly used models are dyslipidemic due to impaired lipoprotein production and metabolism 

· ApoE-/-: 

· Deficient in Apolipoprotein E

· Spontaneously develops atherosclerosis independent of diet

· LDLr-/-: 

· Deficient in LDL receptor

· Develop pronounced atherosclerosis when given a Western diet (High-fat, High-cholesterol)

· Previously shown that Murine norovirus (specifically MNV4) infection increases the atherosclerotic lesion area and macrophage content in the aortic sinus of this model

· Murine Norovirus (MNV) 

· Family: Caliciviridae
· Genus: Norovirus
· A highly infectious, environmentally stable, nonenveloped, RNA virus 

· High reported prevalence in laboratory facilities of up to 32%

· Results in a persistent infection with chronic fecal shedding without clinical signs of disease in immunocompetent mice

· Has a tropism to infect macrophages and dendritic cells

Research & Results:

· ApoE-/- mice were experimentally infected with MNV4 through oral inoculation and the effects on atherosclerosis lesions and inflammatory markers on bone marrow derived macrophages (BMDM) where studied: 

· Increase in BMDM inflammatory markers in MNV4 infected ApoE-/- mice with a variable change seen in atherosclerosis lesion size

QUESTIONS
1. Which murine model of atherosclerosis is dependent on the provision of a Western-type diet?

2. T/F: MNV infection in mice would be a concern for rats cohoused in the same room within an animal facility.

3. What is the route of transmission for MNV?

ANSWERS
1. LDLr-/-; ApoE-/- atherosclerosis formation is not dependent on diet

2. False:  Noroviruses are species specific

3. Fecal-oral

Vestergaard et al. Colonic Lesions, Cytokine Profiles, and Gut Microbiota in Plasminogen-Deficient Mice, pp. 382-397

Domain 3: Research

Primary Species: Mouse (Mus musculus)
 

SUMMARY: The purpose of this study was to evaluate the fecal microbiome of plasminogen-deficient (FVB/NPan- plg tm1Jld, plg tm1Jld) mice and their unaffected WT littermates for features that might contribute to their rectal prolapse and colonic inflammation phenotypes and 2) to assess the relevance of the inflammatory phenotype to the variability in wound healing in the plasminogen deficient (plg tm1Jld ) mouse model.

 

Introduction: The induction of wound healing in plg tm1Jld mice is used to study basic mechanistic functions of plasmin, such as the clearance of the extracellular matrix and activation of tumor growth factors.  A few concerns about the plg tm1Jld  mouse model include unexplained interindividual variation exhibited during wound healing, wasting, and development of spontaneous rectal prolapse and colonic ulceration.  Rectal prolapse and chronic colonic inflammation might affect wound healing because other inflammatory conditions are known to affect wound healing.  Plg tm1Jld mouse studies may become compromised due to welfare issues and complicated data interpretation.  

 

Methods: The study anesthetized 25 plg tm1Jld mice and 31 wild type plg+/+ (WT) littermate controls at 6-7 weeks of age.  A 15mm wound was created aseptically along the dorsal midline.  Wounds were checked and measured every other day until healed.  Mice were weighed once weekly.  Mice were inspected for rectal prolapse every time they were handled.  Fecal samples were collected the day before euthanasia.  Blood was collected and tissues perfused at euthanasia, 50-52 days post wounding.  Mice were genotyped at weaning and at euthanasia.

 

Results: Compared to WT mice, the plg tm1Jld mice had delayed wound healing with a larger interindividual variation, which segregated the plg tm1Jld mice into 3 groups based on the time needed for complete wound closure.  WT and plg tm1Jld mice differed significantly in regard to weight (WT> plg tm1Jld ) and to the number of mice with rectal prolapses (WT=0, plg tm1Jld =12) and colonic lesions (WT=0, plg tm1Jld =24) but the number of colonic lesions did not differ significantly between the three groups of plg tm1Jld mice.  Plg tm1Jld mice had altered cytokine profiles compared to their WT littermates.  Gut microbiota of the two genotypes showed no differences.  Composition of gut microbiota was not correlated with either clinical or biochemical scores.

 

QUESTIONS
1.
Plg tm1Jld mice may need to be removed early from a study for welfare reasons.  Which one of the following reasons would be most likely in this mouse model?

a.   Chronic diarrhea

b. 
Profuse rectal bleeding

c. 
Profound weight loss

d.
Rectal prolapse

2. 
Histological lesions commonly found in the colons of plg tm1Jld mice include all but which one of the following?

a.  
Blunting of villi 
b. 
Cystically dilated glands

c. 
Enlarged lymphoid follicles containing distinct germinal centers

d. 
Necrotizing ulceration

e.  
Rectal prolapse
3.
Wound healing occurred in the time below for each of the groups except?

a.  
WT group in 18 days or less
b. 
plg tm1Jld (I) group in 26 days or less

c. 
plg tm1Jld (II) group in 32-42 days 

d.
plg tm1Jld (III) group in 48 days or more

 

ANSWERS
1. 
d
2. 
a
3. 
b. Healing for the plg tm1Jld (I) group was similar to the WT group

 

Salleng et al. The Applicability of a Human Immunohistochemical Panel to Mouse Models of Hepatocellular Neoplasia, pp. 398-408

Domain 3: Research

Primary Species: Mouse (Mus musculus)

SUMMARY: Various immunohistochemical panels are used as aids to distinguish between primary hepatocellular malignancies and metastatic tumors and between benign lesions and carcinomas. This study compared the immunohistochemical spectrum of hepatocellular lesions in mice with that of human hepatocellular carcinoma (HCC). The study compared the staining parameters of 128 murine foci of cellular alteration (FCA) and tumors (adenoma and HCC) from archival tissue blocks of 3 transgenic mouse models (LFABP–cyclinD1, Alb1–TGFβ1, and LFABP–cyclin D1 × Alb1–TGFβ1) with those of archival human HCC (n = 5). These strains all develop multiple spontaneous hepatocellular neoplasms- adenomas and HCC.  FCA are presumed to be pre-neoplastic lesions in mice with no apparent counterpart in humans.  Antibodies were chosen according to their published performance and characterization in human hepatocellular tumor diagnosis and included: arginase 1(Arg1), β-catenin, glutamine synthetase (GS), glypican 3, hepatocyte paraffin 1 (HepPar1), and cytokeratin 19 (CK19). GS was the single best immunostain for identifying hepatocellular tumors in mice, with 100% positive staining. Data showed a trend toward loss of normal function (staining) with Arg1, with a higher percentage of positive staining in FCA than in adenomas and HCC. All FCA lacked murine β-catenin nuclear translocation, which was present in 2 of the 7 adenomas and 22 of the 96 HCC tested. HepPar1 staining was lower than anticipated, except in trabecular HCC (16 of 22 samples were positive). Glyp3 stained very lightly, and only scattered CK19-positive cells were noted (4 of 44 cases of mouse trabecular HCC). Thus, GS appears to be the most useful marker for identifying neoplasia in the transgenic mouse models tested and should be included in immunohistochemistry assessing hepatocellular neoplasia development.

 

QUESTIONS
1.  
What is the standard for diagnosis of hepatocellular neoplasms in research?  

2. 
What bacterial infection sited in this paper may predispose mice to hepatic inflammation and development of hepatocellular tumors?

 
ANSWERS
1.
Histology. There is no one specific immunohistochemical marker for HCC so differentiation of characteristics of adenoma from HCC is incomplete still.

2. 
Helicobacter hepaticus 

Ryu et al. Evaluation of Nonalcoholic Fatty Liver Disease in C57BL/6J Mice by Using MRI and Histopathologic Analyses, pp. 409-415

Primary Species: Mouse (Mus musculus)
 

SUMMARY: The authors of this article evaluated diagnostic modalities of magnetic resonance imaging (MRI) and histopathic analyses to grade stages of nonalcoholic fatty liver disease (NAFLD) using C57BL/6J mice. NAFLD can lead to cirrhosis, hepatocelluar carcinoma and ultimately death. The golden standard for diagnosing NAFLD was invasive liver biopsies and are unsuitable for animal models associated with longitudinal studies. To incorporate MRI in longitudinal studies have to be evaluated and validated thoroughly to ensure their accuracy. The animals used in this study had NAFLD induced using a methionine-and choline-deficient (MCD) diet. The mice were separated into 4 groups: 1) normal chow for 8 weeks, 2) MCD diet for 8 weeks, 3) normal chow for 12 weeks and 4) MCD diet for 12 weeks. Blood was collected to evaluate liver values, animals were euthanized and the livers were immediately collected for histopathology. These samples were graded on degree of steatosis, ballooning and inflammation. The MRI was utilized to determine the fat-signal fraction (FSF), by measuring the fat-lipid -saturated and -unsaturated images. According to the results the MRI images had a strong correlation with the histopathological findings. The MRI-FSF differentiated severe steatosis from mild or moderate with 100% sensitivity and 80% specificity. Thus, MRI can be very useful in determining and staging NAFLD. 
 

QUESTIONS
1. 
Non-Alcoholic Fatty Liver Disease (NAFLD) may lead to cirrhosis of the liver. True or False.
2. 
What was the golden standard for diagnosing NAFLD? 
3. 
Is MRI useful for studying NAFLD? True or False.
 

ANSWERS
1. 
True
2. 
Liver biopsy
3. 
True
 
Rat Model

Taylor et al. Cutaneous Epitheliotropic T-Cell Lymphoma in a Marsh Rice Rat (Oryzomys palustris), pp. 416-419
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Tertiary Species: Other Rodents
 
SUMMARY: The authors report represents the first published case of spontaneous cutaneous epitheliotropic T-cell lymphoma in a marsh rice rat. A14-mo-old, 122-g male marsh rice rat (Oryzomys palustris) was presented for thickened ear pinnae. On physical examination, the rice rat was in good body condition but was moderately dehydrated. Both ear pinnae were diffusely thickened and mildly ulcerated. Bilaterally, white crusting debris obstructed the ear canals. Additional diagnostics and treatment were declined by the principal investigator. The rice rat was euthanized and immediately submitted for necropsy. On gross examination, both ear pinnae were diffusely thickened and had patchy ulceration of the skin. White debris obstructed both ear canals. Mild hepatosplenomegaly was apparent. Histologically, the thickened ear pinnae showed diffuse infiltration of neoplastic lymphocytes into the epidermis, dermis, and adnexal skin structures, with Pautrier microaggregations present in the epidermis. In addition, neoplastic lymphocytes were observed infiltrating and disrupting the architecture of the liver and spleen. Neoplastic lymphocytes were strongly positive for the T-cell marker CD3 but were negative for the B-cell markers CD19 and CD20. The histologic and immunohistochemical features were consistent with an epitheliotropic T-cell lymphoma, as previously reported in other species, including humans. 

 

QUESTIONS
1.
Rice rats spontaneously develop which disease?

a.
Periodontitis
b.
Diabetes
c.
Hepatitis
d.
None of the above
2.
Rice rats place in high sucrose diet and casein can accelerate this disease condition?

a.
Periodontitis

b.
Diabetes

c.
Hepatitis

d.
None of the above

3.
Spontaneous cutaneous epitheliotrophic T-cell lymphoma has been documented in these species.

a.
Guinea pigs

b.
Syrian hamsters

c.
Sprague-Dawley rats 

d.
Squirrel

e.
All of the above

 

ANSWERS 

1.
a 

2.
a

3.
e
 
Guinea Pig Model

Beninson et al. Diffuse Infiltrative Gastrointestinal Lipomatosis in a Guinea Pig (Cavia porcellus), pp. 420-423

Domain 1

Secondary Species: Guinea Pig (Cavia porcellus)
SUMMARY: This is a case summary regarding a GP boar which died (cardiopulmonary arrest) during the conduct of a surgical procedure. The GP was outwardly normal and in good body condition immediately prior to surgery. Necropsy revealed a gastric rupture and associated clotted blood and ingesta in the abdominal cavity. A 2 cm partially circumferential mass associated with the pyloric region. The mass was composed of sheets of infiltrative adipocytes. These same sheets of infiltrative adipocytes were found associated with the rupture site along the greater curvature of the stomach as well as within the small intestine, cecum, and colon. Dx = diffuse infiltrative lipomatosis which is a very rare condition in both human and veterinary species. This is the first report of such in GPs. This is a poorly understood disease (etiology unknown). 

GI lipomatosis is characterized by the presence of either multiple lipomas or multifocal infiltration of mature adipose tissue into the intestinal submucosal or subserosal layers, with disruption of the tunica muscularis.  Bovine lipomatosis has been documented in mostly in Channel Island breeds of cattle but also in sheep, swine, and deer. This form of the disease is typically associated with excessively fat cattle and is characterized by massive fat necrosis and inflammation in the abdominal cavity which may be asymptomatic or result in a fatal intestinal obstruction. However, the disease reported in this GP seems to be a different disease entity from that of bovine lipomatosis in that the GP was not overconditioned and did not have excessive abdominal fat stores. Further, this GP had no fat necrosis. This case in the GP is similar to the diffuse infiltrative lipomatosis as found in man, however.   

The cause of the gastric rupture in this GP is unclear. The wall of the stomach, both at the rupture site along greater curvature as well as the pyloric region was compromised. The resuscitation efforts which occurred in this GP due to the cardiopulmonary arrest during anesthesia (as such efforts result in increased intra-abdominal pressure) may have resulted in the ruptured of an already compromised stomach wall; the decreased peristaltic function and the decreased pyloric outflow, both secondary to the diseased tissue could have synergized with the aforementioned to create the rupture.         

QUESTIONS (True or False)
1. This disease has an unknown etiology? 
2. This case of infiltrative GI lipomatosis was associated with fat necrosis as seen in the disease entity known as bovine lipomatosis? 
3. This case of infiltrative GI lipomatosis is similar to the disease of the same disease as seen in humans? 
ANSWERS
1. T 

2. F. No fat necrosis seen in the GP although bovine lipomatosis is characterized by abdominal fat necrosis.   

3. T

Rabbit Model

Hansen et al. Delayed and Aberrant Presentation of VX2 Carcinoma in a Rabbit Model of Hepatic Neoplasia, pp. 424-428

Primary Species: Rabbit (Oryctolagus cuniculus)

Domain 3, Task 1, TT3.3: Animal models (spontaneous and induced) including normative biology relevant to the research (e.g., background lesions of common strains) 

 

SUMMARY: Male adult NZW rabbits (n=6) were sedated prior to US-guided intrahepatic injection of 1x107 VX2 carcinoma cells for a study designed to assess the effectiveness of radioactive nanoparticles in treating hepatic neoplasia. Tumor growth was monitored weekly by ultrasound with nanoparticles to be administered once tumors had reached 2cm in diameter. No tumors were seen on US through 120 days post injection. 11 months following injection, 1 rabbit presented with an 8cm SQ mass overlying the ventral thorax caudal to the right axilla – thought to be an abscess. Aspiration of cystic fluid was minimally diagnostic, so surgical excision of the mass was elected. Surgery found the core of the mass to be necrotic with the surrounding skin tightly adhered, thus the mass and skin were removed en bloc using a separate incision at the base. An enlarged axillary lymph node was also removed during surgery. The rabbit recovered uneventfully. Histopathology of the mass found neoplastic cells extending from the necrotic center to the cut margin with vascular invasion. Mitotic figures were seen with an average of 6 per 400x field. Immunohistochemistry results showed that the tumor stained strongly positive for cytoplasmic keratins AE1 and AE3 and the capsule stained positive for vimentin. The mass was identified as an epithelial carcinoma with local LN metastasis. At 16 months all rabbits for the study were clinically and normal and euthanized. A separate rabbit had an 8cm encapsulated cystic like pancreatic mass which was similar on histopathology and IHC to the subcutaneous mass from the first rabbit. IHC confirmed carcinoma but the tissue of origin could not be identified. PCR for cottontail rabbit papillomavirus genome was positive for the tumors and the VX2 cell line that had been used for intrahepatic injection, suggesting that the tumors originated from the inoculated VX2 cell line. 

 

QUESTIONS
1.
VX2 squamous cell carcinoma cell line was developed from cells isolated from a domestic rabbit with which virus?

a. 
Rabbit hemorrhage disease virus

b.
Myxoma virus

c. 
Shope fibroma virus

d. 
Rabbit pox

e.
Shope papilloma virus

2.
VX2 carcinoma contained multiple integrated copies of highly methylated rabbit papilloma virus from which species?

a.
European rabbit (Oryctolagus)

b. 
Cottontail (Sylvilagus
c. 
Jackrabbit (Lepus)

3.
Vimentin is a marker for what type of cells?

  

ANSWERS 
1.
e

2.
b

3.
Mesenchymal cells

Swine Models
Duran-Struuck et al. Miniature Swine as a Clinically Relevant Model of Graft-Versus-Host Disease, pp. 429-443

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions (K5)

Primary Species: Pig (Sus scrofa)
 

SUMMARY: Miniature swine have many similarities to humans in respect to Graft vs. Host Disease (GVHD).  In addition, these animals provide an improvement over mouse models, as serial biopsies can be obtained longitudinally from the same pig.  Current therapies for the treatment of GVHD involve immunosuppression, however newer targeted therapies are needed.  The preclinical development of such strategies necessitate and appropriate model.  The authors herein explain GVHD in humans and miniature swine, and develop a scoring system for GVHD in swine.

 

GVHD: Acute GVHD involves trafficking of donor T cells to specific areas of the body including the skin, intestine, and liver.  This trafficking is followed by an attack on host tissues.  GVHD is a three-phase process that can be summarized as:

1. 
Conditioning regimen prior to transplantation, which damages host tissues and induces activation of cells.  The main organ affected during this stage is the GI, and bacterial and toxin translocation during this phase is common.  

2. 
Donor T cell activation and polarization to Th1 response after encountering host antigens

3. 
Activation of effector (killer) T cell functions and propagation of inflammation and GVHD via macrophage infiltration and cellular damage. 

 

Animal models of GVHD include the following:

 

Murine: many excellent murine models have been developed and were essential in determining the molecular and cellular mechanisms of GVHD.  Unfortunately, murine models do not completely or accurately recapitulate GVHD in man, making treatments difficult to extrapolate.

 

NHPs and Canine Models:  NHP models are good in that NHPs can mimic very closely the human condition, however cost, long gestation, and occupational health issues loom.  Canine models are largely inappropriate for assessing GVHD skin lesions, as their skin is haired.

 

Porcine: Swine are economical, have short gestation times, have larger litters, and have similarity to humans in organ size and physiology, and have defined MHCs which resemble humans.  GVHD in swine develops similar to humans after hematopoietic cell transplantation (HCT).  

 

GVD in swine undergoing hematopoietic cell transplantation: The authors performed a series of studies and found the following:

1. 
In minor antigen mismatched HCT studies:

a. 
After 900 cGy of irradiation, if a pig was given 7.5X10^8 nucleated BM cells/kg, they developed GVHD but survived.

b. 
In the same protocol, pigs died of infection or hemorrhage 1-1.5 months after transplantation when infused with fewer than 7.5X10^8 nucleated BM cells/kg.

c. 
Other studies showed that skin GVHD usually occurs with these regimens, and that depletion of donor T cells before transplant is not successful in preserving the life of the recipient.  Immunosuppression seems to work well to control GVHD in these cases.  This is similar to humans.   

d. 
GVHD skin lesions presented 7-10 days after HCT, and may resolve spontaneously and re-present.  In addition, if additional T cells were dosed, GI GVHD developed. Elevations in liver enzymes also occurred.  In similar murine studies, the mice don’t easily get GVHD.


 

Methods of Harvesting Hematopoietic Stem Cells for Transplantation Include:
1.  
Harvest from the iliac crests or vertebrae of the donor and direct transfer of cells to the recipient

2. 
Cytokine-mobilized transplantation is the most common approach, and involves injection of hematopoietic stem cell releasing cytokines followed by catheterization and leukophoresis of donor blood.  This method is able to deliver a higher dose of hematopoietic cells and does not involve anesthesia.

 

Likelihood of Infection, GVHD, and Graft Loss are Intertwined:
1. 
Pigs that have myeloablative HCT are likely to develop infection and have a higher risk of GVHD, but a lower risk of graft loss.

2. 
Pigs that undergo minimal preparation for receiving a graft have a higher likelihood of rejection but lower chance of infection and GVHD.  

3. 
GVHD is more severe across major MHC barriers than across minor-antigen mismatched transplantation.

 

Target Organs of GVHD in Swine vs. Humans:
1.
Skin is the number one site of GVHD in both swine and humans, and despite differences between pig and human skin, the authors score GVHD skin lesions the same in both species.

2.  
GVHD also affects the GI (stomach, duodenum, jejunum, or rectum and colon).  GVHD is scored similarly in pigs as in humans despite differences in GI anatomy and function.

3.
The liver is also affected in GVHD.  Pigs are a good model for this, as swine and human livers are similar in shape and size, though they differ in that pigs have connective tissue septae.  Functionally, pig and human livers have similar bile composition, but have different glucose regulation and mechanisms of cholesterol transport.  Liver scoring in pigs with GVHD includes measures of ALT, AST, ALP and total bilirubin.

4. 
Lymphoid organs including the lymph nodes, spleen, thymus, and BM are also targets of GVHD.  Pigs have lymph nodes with opposite anatomy to humans, with the typical medulla and cortex reversed.  Both human and Swine thymuses involute with age.

 

QUESTIONS
1. 
Name the four primary sites of pathology during GVHD.

2. 
Explain the most popular method of harvesting hematopoietic stem cells for transplantation between pigs.  Why is this method preferred?

3. 
One method to diminish the effects of GVHD is to selectively deplete the donor T cell population.  Is this effective? Why or why not?

 

ANSWERS
1.
Skin, GI, Liver, lymphoid organs

2. 
Cytokine-mobilized hematopoietic cell transplantation.  This is the most common approach, and involves injection of hematopoietic stem cell releasing cytokines followed by catheterization and leukophoresis of donor blood.  This method is able to deliver a higher dose of hematopoietic cells and does not involve anesthesia.

3. 
Depletion of donor T cells before transplant is not successful as recipients often succumb to post-transplant infection.

Burgert et al. An Effective and Reproducible Model of Ventricular Fibrillation in Crossbred Yorkshire Swine (Sus scrofa) for Use in Physiologic Research, pp. 444-447

Domain 3: Research, K3 - Animal Models
Primary Species: Pig (Sus scrofa)

SUMMARY: Transcutaneous electrical induction (TCEI) has been used to induce ventricular fibrillation (VF) in laboratory swine for physiologic and resuscitation research. Many studies do not describe the method of TCEI in detail, thus making replication by future investigators difficult. Here we describe a detailed method of electrically inducing VF that was used successfully in a prospective, experimental resuscitation study. Specifically, an electrical current was passed through the heart to induce VF in crossbred Yorkshire swine (n = 30); the current was generated by using two 22-gauge spinal needles, with one placed above and one below the heart, and three 9V batteries connected in series. VF developed in 28 of the 30 pigs (93%) within 10 s of beginning the procedure. In the remaining 2 swine, VF was induced successfully after medial redirection of the superior parasternal needle. The TCEI method is simple, reproducible, and cost-effective. TCEI may be especially valuable to researchers with limited access to funding, sophisticated equipment, or colleagues experienced in interventional cardiology techniques. The TCEI method might be most appropriate for pharmacologic studies requiring VF, VF resulting from the R-on-T phenomenon (as in prolonged QT syndrome), and VF arising from other ectopic or reentrant causes. However, the TCEI method does not accurately model the most common cause of VF, acute coronary occlusive disease. Researchers must consider the limitations of TCEI that may affect internal and external validity of collected data, when designing experiments using this model of VF.

Key Points:

· Transcutaneous electrical induction (TECI) method of inducing ventricular fibrillation in research swine is frequently used in laboratory physiologic and resuscitation studies

· The success of VF induction in this study was determined by maintenance of consistent VF waveforms in ECG leads II and V,  the absence of measurable arterial blood pressure, cardiac output, and end-tidal CO2 capnometry

· Other methods to induce VF include transcutaneous and transvenous electrical manipulation, coronary artery occlusion, drugs, hypoxia, and blunt-force trauma

· Coronary artery occlusion most closely approximates the actual cause of sudden cardiac death in humans

· Coronary artery occlusion secondary to plaque rupture

· Drugs such as potassium chloride induce asystole rather than VF

· Hypoxia is induced by disconnecting the subject from life-support systems and cross-clamping the endotracheal tube

· Results in unpredictable onset of VF preceded by a bradyarrhythmia 

· Blunt-force trauma practical only when attempting to replicate the mechanism of injury of commotio cordis

· Commotio cordis: “an often lethal disruption of heart rhythm that occurs as a result of a blow to the area directly over the heart (the precordial region), at a critical time during the cycle of a heart beat causing cardiac arrest.”
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QUESTIONS

1. [image: image4.jpg]


Which letter indicates placement of ECG leads in lead II?

a. A

b. B

c. C

2. Match the following ECG waveforms to their appropriate names:

a. Torsades des Pointes

b. Long Q-T syndrome

c. Normal sinus rhythm

d. [image: image5.jpg]


Ventricular fibrillation 






ANSWERS

1. B – Lead I is A, and Lead III is C

2. Matching:

a. Strip 1 – normal sinus rhythm

b. Strip 2 – ventricular fibrillation

c. Strip 3 – long Q-T syndrome

d. Strip 4 – Torsades des Pointes (“twisting of the points”)


Nonhuman Primate Model
Yee et al. Multicenter Safety and Immunogenicity Trial of an Attenuated Measles Vaccine for NHP, pp. 448-454
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

SUMMARY: Measles is a highly contagious viral disease in NHP. Measles virus (MV) is an enveloped, single-stranded RNA virus in the family Paramyxoviridae, genus Morbillivirus. Infection in NHP can range from asymptomatic to rapidly fatal. The measles rash usually appears from 3 to 5 d after the onset of clinical signs, developing first on the head and face. The rash becomes maculopapular and spreads rapidly down the neck and, trunk, and extremities over several days. In late stages, the rash becomes a deep reddish-purple in color and may be associated with edema of the skin. After this stage, fever decreases and systemic manifestations begin to resolve. MV is highly immunosuppressive. 

 

Humans with subclinical infections and marginal immunity can potentially serve as a source of MV introduction. Humans are the only reservoir host species of MV. Measles is endemic in high-density human populations. Epidemiologic evidence suggests instances of NHP-to-human MV transmission, raising occupational health concerns. 

Appropriate quarantine practices, restricted access, immunization of all personnel in contact with NHP, and wearing of protective clothing reduces the risk.  Measles immunization further reduces the infection risk. 

Given the lack of a viable, domestic-source, monovalent measles vaccine, a collaborative effort was established to investigate the safety and efficacy of MVac. Here is reported the results from a multicenter trial to assess the safety and immunogenicity of this vaccine.

 

Rhesus macaques and pigtailed macaques were included in this study. Experimental groups included male and female NHP from 1 to 30 y of age and housed in various configurations ranging from indoor pairs to small indoor groups and large outdoor groups housed in half-acre field cages. The authors compared 5 study groups and followed them for a maximum of 15 mo after vaccination. Daily cage side monitoring assessed appetite, hydration, stool and urine, posture and attitude, respiration, skin, activity, and potential seizure events. All animals were monitored daily. Blood samples for antibody testing were collected prior to vaccination and at regular intervals for a maximum of 15 mo. 

 

The vaccine route administration was subcutaneous. Reactivity to measles viral lysate and recombinant nucleocapsid antigens was measured. A plaque reduction-microneutralization assay was used to detect functional neutralizing antibodies in a subset of 122 serum samples. 

 

Clinical follow-up revealed no remarkable conditions or clinical abnormalities. No gross lesions, histologic findings, or other pathology, were noted in tissues collected. 

 

MVac demonstrated immunogenicity, as evidenced by seroconversion in all the vaccinated rhesus macaques and at least one serum sample collected after vaccination from 30 of the 35 pigtailed macaques. 

 

The authors recommend further studies, including infectious challenge to determine the minimal protective antibody titer and a longer follow-up period to ascertain the efficacy and optimal time interval of booster vaccination to maintain that titer. The completion of such studies is necessary before implementing a measles vaccination program utilizing MVac. 

QUESTIONS
1. 
Which of the next statements is false regarding the disease.

a.
The infection has a significant morbidity and mortality in captive populations. 

b.
The disease is characterized by a generalized maculopapular eruption (rash). 

c.
New World species are more resistant than Old World species.

2. 
Which hosts are susceptible to MV?

3. 
Are pneumonia, encephalitis, and enteropathy possible complications of acute infection?

4. 
What are the safety concerns regarding attenuated vaccines?

ANSWERS
1. 
a. True

b. True

c. False. New World species are especially susceptible to MV
2. 
Humans and NHP are the only hosts susceptible to MV
3. 
Yes, they are
4. 
Possibility of viral replication and associated disease and of viral shedding after immunization
C
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