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Mouse Models

Marion et al. 7,12-Dimethylbenz[a]anthracene-Induced Malignancies in a Mouse Model of Menopause, pp. 6-12

SUMMARY: The objective of the study focuses on establishing a mouse model for ovarian cancer to mimic malignancies -postmenopausal epithelial cancer in women, to develop and track the onset of ovarian tumorigenesis.

As women transitions from peri- to postmenopause, circulating levels of estrogen and progesterone decrease, and the relative ratio of estrogen to androgen decreases in response to the decline of estrogen. In addition, gonadotropin (FSH, LH) levels rises due to loss of negative feedback on the anterior pituitary and, thereafter, remains elevated.

Ovarian cancer has a high mortality rate because there are few symptoms in early disease development. The incidence of ovarian cancer increases in women after menopause. For this study female B6C3F1 mice received 4-vinylcyclohexane diepoxide (VCD, 160mg/kg IV daily for 20d) to cause ovarian failure. 4months after VCD treatment, via surgical intervention, each mouse received a single injection of 7,12-dimethylbenz[a]anthracene (DMBA) or vehicle control (sesame oil) under the bursa of the right ovary to cause ovarian neoplasms. The experimental groups were untreated controls (Con-Con), DMBA- treatment only (Con-DMBA), VCD treatment only (VCD-Con), and VCD+DMBA treated mice (VCD+DMBA). At 3,5,7 and 9 mo after DMBA injection, ovaries were collected for histologic and immunohistochemical evaluation. No tumors developed in Con-Con mice. All VCD-treated mice (w/ or w/o DMBA) exhibited ovarian failure. Mice that received both VCD and DMBA exhibited tumors at 3 mo (50%), 5 mo (14%), 7mo (90%), and 9 mo (57%) after DMBA treatment; 31% of the tumors were epithelial in origin.
In summary, the results demonstrates that 7mos after DMBA treatment is the optimal time point for observing epithelial tumor development in the VCD-DMBA model. And by this the study confirms that inducing ovarian tumors in mice by chemical means is an effective method for studying early stages of tumor development that maybe relevant to epithelial ovarian cancers that arise in postmenopausal women. 

QUESTIONS
1. What other models can be used to study ovarian cancer?

2. Where is the injection site of the cells to produce a xenograft model for ovarian cancer?

a. 
Subcutaneous                                            

b. 
Intraperitoneal
c. 
Intrabursal                                                   
d. 
Under the renal capsule
e. 
All of the above

3. What other carcinogens (aside from DMBA) can be used to promote ovarian tumorigenesis?

a. 20-methylcholanthrene

b. 1,2-butadiene

c. Formic acid

d. Nitrofuran antibiotics

e. A direct acting alkylating agent

f. All of the above

ANSWERS
1. 
Original tumor (LCM, arrays) 

     
Primary cultures 

     
3-D Cultures (spheroids)

     
Cell lines

     
Xenograft models

     
Cre-Lox system to alter gene expression in ovarian surface epithelium (in vivo)

     
Transgenic mouse model 

2. 
e. All of the above

3. 
f. All of the above

Sivakumar et al. Comparison of Vascular Leak Syndrome in Mice Treated with IL21 or IL2, pp. 13-21
Domain 1: Prevent spontaneous or unintended disease or condition; T1 

Primary Species: Mouse (Mus musculus)
 

One-Line Synopsis: IL21 may be a less toxic alternative to rIL2 as a cancer immunotherapeutic agent for metastatic melanoma and renal cell carcinoma, in mice.
 

SUMMARY: Recombinant human interleukin 2 (rIL2) is a cancer immunotherapeutic agent, that has been shown to produce a dose-dependent toxic condition termed Vascular Leak Syndrome (VLS).  This condition is due to increased microvascular permeability leading to acute respiratory failure and hemodynamic instability.  In this article, the authors propose the use of IL21, which has sequence homology with IL2, as a substitute and potential immunotherapeutic agent in cancer therapy. 
C57BL/6 mice were injected with equivalent doses of rIL2 or murine interleukin 21 (mIL21) under conditions that would normally cause VLS.  Parameters indicative of VLS (Evans blue uptake, serum cytokine analysis, body temperature, weight gain and hematological cellular parameters) were measured and histopathology of the lung and liver done to assess any inflammatory changes.

mIL21 caused a mild increase in vascular permeability, much less severe tissue inflammatory changes, no changes in hematological parameters, body weight, body temperature or serum cytokine production.  Additionally the changes observed only occurred with the high dose groups.  The authors therefore concluded that IL21 can be used as a cancer immunotherapeutic agent and provides antitumour activity without causing VLS. 

 

QUESTIONS
1. Which characteristic below is NOT a characteristic of Vascular Leak Syndrome (VLS)?

a. 
Acute respiratory failure

b. 
Increased serum levels of TNFα and IFNγ

c. 
Increased numbers of activated T cells, NK cells and monocytes in organs

d. 
Increased fibrin deposition in spleen

2. Which statement regarding IL21 is FALSE?

a.
IL21 downregulates the cytolytic activity of NK cells and CD8+ cells.

b.
IL21 costimulates differentiation of B cells into antibody-producing cells.

c.
It is a cytokine that has sequence homology with IL2.

d.
IL21 is produced by T-cells and induces cell division and proliferation in its target cells.

3. What cells in the body have IL 21 receptors expressed on them?

ANSWERS
1. 
d
2. 
a
3. 
NK cells, CD4+, CD8+, B cells and dendritic cells

 

Nunamaker et al. Endpoint Refinement for Total Body Irradiation of C57BL/6 Mice, pp. 22-28

Domain 2: Management of Pain and Distress

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Acute radiation syndrome (ARS) due to either accidental radiation exposure or nuclear attack is a life-threatening condition that has the potential to affect a large population of people. This study used the total-body-irradiated mouse model because it is an important tool to evaluate the efficacy of prospective prophylaxis, mitigation and treatment compounds. The ability to predict death with a high probability and high accuracy in Total Body Irradiation (TBI) studies would allow for preemptive euthanasia, with the intent to (1) ameliorate terminal pain and distress associated with ARS and (2) improve animal welfare. To this end, the current study sought to establish an observation-based scoring system to assess the health status of irradiated mice. The results were analyzed to identify the predictive nature of these criteria of impending death, with the goal of establishing useful endpoint criteria for future TBI studies. The current study limited the scoring to 3 specific observed clinical signs (body posture, eye appearance, and activity level) and provided guidance to assigning scores for those 3 parameters. Male C57BL/6 mice (n = 175; age, 8 to 9 wk) received an anticipated LD50 dose of radiation and were observed for progression of clinical signs of acute radiation syndrome for 30 d. Retrospective analysis of the score data indicated that death could be predicted accurately by using increasing cumulative scores (0 to 9). Total scores of 6, 7, 8, and 9 were associated with mortality rates of 78.6%, 86.4%, 93.3%, and 100%, respectively. Furthermore, scores of 6, 7, and 8 predicted death within 3, 1.5, and 0.5 d, respectively. IACUCs could use this information to establish behavior-based criteria for TBI studies based on the specific scientific objective of the protocol.

 
QUESTIONS
1.
T or F: There is a long-standing implied correlation between animal handling and increased mortality in TBI studies

2.
T or F: Observational scoring was more predictive of death than was body weight in the current study.

3.
T or F: Behavioral monitoring is not a promising and unobtrusive way to monitor pain and distress.

ANSWERS
1.
T

2.
T
3.
F    

 

Glass et al. Spontaneous Cardiac Calcinosis in BALB/cByJ Mice, pp. 29-37

Primary Species: Mouse (Mus musculus)
Task 1 

SUMMARY: Dystrophic epicardial calcification has been reported in multiple strains, particularly DBA, C3H (both correlated with  missense in Abcc6 gene), and BALB/c mice.  This study was performed to look at prevalence of epicardial calcinosis in BALB/c substrains, and to identify or localize genetic abnormalities associated with this disease prevalence.  BALB/cByJ mice had a prevalence of 89.9%, BALB/NCR 0, BALB/CJ 16.7%, BALB/cAnTac 3 %.  N of each strain varied from 6-49 – and BALB/cByJ mice were all very young, at 5 weeks of age, with authors postulating that at later ages, mineralization is seen less frequently because macrophages may be clearing mineralization.  Authors note that myocardial mineralization may be triggered by infection, trauma and toxins as well.  Significant myocarditis was seen.  Histopathology revealed that epicardial lesions contained calcium, collagen, and bone marrow derived cells.  Cells in the lesions were positive for myeolopreoxidase (indicating presence of neutrophils/myeloid cells), CD3, CD4 (indicating Th cells, note no CD8) and CD11b, (myeloid cells).  It was also noted that an abnormal location for gap junction protein Cx43 (subcellular localization, internalization of the protein from the intercalated disk to the sarcoplasm) was found in myocytes next to the lesions in BALB/cByJ mice, which either represented degradation or true failure of localization, or might be a marker of myocyte stress.  Genetic sequencing was done and ruled out either Qa2 (immunoregulatory locus, minor histocompatibility molecule) or Dyscalc1 genetic abnormalities as a cause.

QUESTIONS
1.
Name 3 common strains experiencing epicardial calcinosis.

2.
T/F.  All BALB/c substrains surveyed were shown to have epicardial calcinosis

3.
Th cells were present in lesions, this was shown by staining for:

a. 
CD8

b. 
CD4

c. 
CD 11b

d. 
CD3

e. 
CD4 and CD3

ANSWERS
1.
DBA, BALB/c, C3H  (damn bad calcium!)

2.
F

3.
E

Garofalo et al. Mouse Mammary Gland Is Refractory to the Effects of Ethanol after Natural Lactation, pp. 38-47

Primary Species: Mouse (Mus musculus)


SUMMARY: This study examines the effect of ethanol intake on post-lactational mice. Previous studies have identified a relationship between alcohol consumption and the risk of developing breast cancer. A postulation is that chemoprevention maybe targeted to higher risk developmental windows. An example of this is observed in peripubertal rats fed ethanol that develop increased epithelial proliferation and susceptibility to chemical carcinogenesis. Studies of mice fed ethanol at puberty reveals an increase in mammary density which in humans is linked to breast cancer. As puberty is a highly variable time period the authors proposed to target a more predictable time frame of post-lactional involution in mice which occurs over a 1-2 week time period. This time point has been identified as having an important relationship with breast cancer development in humans. The authors hypothesized that exposure to ethanol during post-lactational involution would induce the development of risk factors associated with breast cancer such as an increase in the mammary gland density. A mouse model, FVB/N-TG(MMTVneu)202Mul/j,  that over expresses rat EGFR2 was selected. This over expressed growth factor stimulates mammary adenocarcinomas and is also a model of high-frequency spontaneous metastasis to the lung. Mice were separated into groups and fed diets of 0, .5, 1 and 2 percent ethanol and were subsequently sacrificed at time points of 4, 9 and 21 days post-lactational. There were no significant findings in the liver, kidney, spleen or in serum lipids evaluated for lipid peroxidation. Changes in regression of the lobular epithelial compartment and expansion of the adipose compartment were consistent with normal mice. Overall this study revealed that within a 21 day window of post-lactational involution the mouse mammary gland is refractory to potential developmental effects of ethanol.
QUESTIONS

1. 
T/F exposure of mice to ethanol during puberty is linked to an increase in mammary gland density?

2. 
Describe the phenotype of mice that over express EGFR2

3. 
What are the two opposing factors that characterize post-translational involution?

ANSWERS

1. 
T

2. 
Mammary adenocarcinomas and a model of high-frequency spontaneous metastasis to the lung

3. 
Regression of the lobular epithelial compartment and expansion of the adipose compartment
Rat Model

Kim et al. Administration of Dexamethasone to Neonatal Rats Induces Hypomyelination and Changes in the Morphology of Oligodendrocyte Precursors, pp. 48-54
Domain 1: Management of Spontaneously and Experimentally Induced Diseases and Conditions; Task 3: Diagnose disease of condition as appropriate; Knowledge Topic TT1.8: Anatomic pathology including pathogenesis of significant naturally occurring and experimentally induced diseases.

Primary Species: Rat (Rattus norvegicus)

SUMMARY: In humans, corticosteroids are widely used in the perinatal period to reduce the risk of respiratory distress and development of bronchopulmonary dysplasia. However, there is increasing evidence that such perinatal use of corticosteroids adversely affects immature brain growth and development, resulting in neurodevelopmental impairment. There is also increased risk of cerebral palsy. Studies in animals have shown that repeated administration of corticosteroids adversely affects brain development by disturbing myelination in the developing brain. Further studies have shown that dexamethasone acts on oligodendrocytes in the brain, resulting in apoptosis and ultimately necrosis. The purpose of this study was to determine the mechanism of action of dexamethasone on oligodendrocytes that lead to apoptosis in neonatal rat brains. Newborn Sprague-Dawley rats were given 0.5mg/kg dexamethasone SC daily on postnatal days 1 through 5. Groups of pups were euthanized on postnatal days 5 and 14 and perfused with 4%  paraformaldehyde. Brains were removed, and processed for cryostat sections and immunofluorescent staining for myelin basic protein (MBP) and oligodendrocyte progenitors. Sections were also double stained for apoptotic oligodendrocyte progenitors using terminal deoxynucleotidyl transferase-mediated digoxigenin–dUTP nick end-labeling (TUNEL) and oligodendrocyte specific markers. Proteins were extracted from brain sections to detect myelin basic protein by western blot. The results showed reduced expression of MBP in the white matter of the cerebral hemispheres by  postnatal day 14 by immunofluorescence, as well as an 84.3% reduction in MPB protein in the brain by western blot in rats treated with dexamethasone. Expression of markers for oligodendrocyte progenitors were decreased in the corpus callosum and external capsule of the white matter in dexamethasone treated rats. Microscopy of the brain sections revealed pyknotic oligodendrocyte progenitor cells in dexamethasone treated rats. Additionally, double staining revealed numerous apoptotic oligodendrocyte progenitor cells on postnatal day 5 after dexamethasone treatment. Taken together, these data indicate that dexamethasone treatment of neonatal rats results in degenerative changes in oligodendrocyte progenitors, including apoptosis of cells and reduced expression of myelin basic protein. This ultimately leads to hypomyelination. This study suggests that exposure of immature brains to corticosteroids during critical periods of development may be harmful.

 

QUESTIONS
1. T/F Studies have shown that repeat administration of dexamethasone enhances myelination of the developing brain.

2. Dexamethasone treatment of neonatal rats can result in which of the following?

a. Reduced expression of myelin basic protein in the white matter of the brain

b. Reduced expression of markers of oligodendrocyte progenitors in the white matter of the brain

c. Apoptosis of oligodendrocyte progenitor cells

d. All of the above 

 

ANSWERS
1. False

2. D 

 

CASE REPORT

Rat Model

Shuster et al. Naturally Occurring Disseminated Group B Streptococcus Infections in Postnatal Rats, pp. 55-61
Primary Species: Rat (Rattus norvegicus)
 
SUMMARY: Streptococci are gram-positive bacteria and are usually classified based on their haemolytic capacity. α- haemolytic strep produce partial haemolysis on blood agar whereas β- haemolytic bacteria produce complete haemolysis, and γ- bacterial produce no haemolysis. Lancefield groupings further divide the β- haemolytic streps. Group B β- haemolytic strep (known as Streptococcus agalactiae- GBS) has been found in cattle and causes severe disease in human neonates. Whilst rats have been used as models for this infection, this case report presents a series of spontaneous cases of GBS. Rats were Wistar-Fromter transgenics (diphtheria toxin receptor) and at 3 weeks of age six animals were presented to veterinarians. One was moribund and the others healthy but small in size. Necropsy and histopathology of one animal demonstrated a focal white lesion on the heart which was shown histologically to be represented by myofibrillar degeneration and necrosis with clusters if gram positive-coccoid bacteria. Other bacterial foci were found in the myocardium but there were few inflammatory cells associated with them. Similar bacterial clusters were noted in the spleen. Bacterial isolation yielded large numbers of GBS from the liver. Clinical observations included hind limb abscesses from which GBS was cultured. Further animals were found in a dead or moribund condition and were later confirmed to have GBS. The management protocol instigated included: vaginal and rectal culture of pregnant females, and penicillin treatment if they were GBS positive. This was based on the prophylaxis protocol used in pregnant women. This protocol appeared to prevent further cases at least to the time of writing the report. 

 

QUESTIONS
1. Streptococci are:

a. Gram-negative rods

b. Gram positive cocci that always cause hemolysis on blood agar

c. Gram positive cocci that differentially cause hemolysis on blood agar. 

2. Histopathological signs associated with GBS include:

a. Necrotic, inflammatory foci in all major organs

b. Necrotic foci in the liver

c. Bacterial foci in the heart and degeneration and cell necrosis. 
3. Treatment is aimed at prevention of dam to pup transmission in the post-partum period. T/F.

 

ANSWERS
1. c
2. c
3. T

 

Gerbil Model

Salyards et al. Spontaneous Osteoblastic Osteosarcoma in a Mongolian Gerbil (Meriones unguiculatus), pp. 62-66
Secondary Species: Gerbil (Meriones unguiculatus)
SUMMARY: Spontaneous neoplasms in Mongolian gerbils have an incidence of 20% to 26.8% depending on the study, age and sex of the animals, but osteosarcomas occur at a much lower rate. In this study the authors reported a 1-y-old Mongolian gerbil with a spontaneous osteosarcoma at the level of the proximal tibia, with metastases to the pectoral muscles and lungs. Grossly, the animal was found to have a tibial mass that obliterated the tibia and adjacent muscles, and an axillary mass with a bloody, cavitary center that expanded the pectoral muscles. Microscopically, the tibial mass was an infiltrative, osteoblastic mesenchymal neoplasm, and the axillary mass was an anaplastic mesenchymal neoplasm with hemorrhage. The lung was found to contain multiple metastatic foci. Immunohistochemistry for osteonectin was strongly positive in the tibial, axillary, and pulmonary metastases. Although osteosarcoma is the most common primary malignant bone neoplasm that occurs spontaneously in all laboratory and domestic animal species and humans, it arises less frequently than does other neoplasms. The current case of spontaneous osteoblastic osteosarcoma of the proximal tibia and metastases to the pectoral muscles and lung in a Mongolian gerbil is similar in presentation, histology, and predilection site of both osteoblastic and telangiectatic osteosarcomas in humans. In addition, according to the authors, this case is an unusual manifestation of osteosarcoma in the appendicular skeleton of a Mongolian gerbil.
QUESTIONS
1. What is the common biologic research usage of Mongolian gerbils? 

a. Lyme disease

b. Leishmaniasis

c. Filariasis

2. What is the most common primary malignant bone neoplasm in all laboratory and domestic animals? 

a. Osteosarcoma

b. Chrondrosarcoma

c. Fibrosarcoma 

3. What is the usual age of onset for osteosarcomas in Mongolian gerbils?

a. 2 years

b. 3 years

c. 6 years

d. 5 years

ANSWERS
1. c
2. a
3. b
Rabbit Model

Villano and Cooper. Mandibular Fracture and Necrotizing Sialometaplasia in a Rabbit, pp. 67-70
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species – Rabbit (Oryctolagus cuniculus)

SUMMARY: A 7 m.o. female NZW rabbit with no reported history of trauma presented initially with moderate hemorrhage of the gingiva around a loose lower right incisor. Initial treatment consisted of meloxicam (0.2mg/kg SQ sid), and later SQ fluids, metclopramide (0.3mg/kg SQ bid) and oral supplementation (nutrical and Oxbow Critical care diet). Oral cavity examination eventually revealed malocclusion with the upper left incisor causing ulceration of the lower left lip. Antemortem radiographs revealed only a small bone fragment adjacent to the left mandible’s body.  At this point, a provisional diagnosis of mandibular fracture was made and the rabbit was euthanized.  Post mortem radiographs demonstrated both mandibular symphyseal fracture and a comminuted fracture of the ramus and body of the left mandible. Histopathological examination revealed the left submandibular salivary gland had necrotizing sialometaplasia (NS), a nonneoplastic condition of the salivary gland caused by ischemic infarction. 

Authors suspect that the rabbit may have caught its incisors between the cage bars, causing the injury to the mandible and subsequent vascular compromise leading to infarction of the salivary gland. The primary diagnosis of NS is by histopathology and four features differentiate NS from other salivary gland lesions:

1) Lobular necrosis of salivary tissue

2) Squamous metaplasia conforming to ductal or acinar outlines

3) Preservation of salivary lobular morphology

4) Variable inflammation and granulation tissue

Spontaneous mandibular fractures in rabbits have not previously been reported and this is the first documented nonexperimental case of NS

Author’s final conclusions are that clinicians should be cognizant of these conditions, and their correct diagnosis by careful oral and neck examination and imaging is paramount for effective clinical management. 

QUESTIONS
1. Clinical signs of NS in the rabbit may include: ptyalism, dysphagia and vomiting? (T/F)

2. What is the term for the epithelial cells commonly seen in necrotic tissue that contain hypereosinophilic cytoplasm and Karyolytic or absent nuclei?
ANSWERS
1. F – rabbits are unable to vomit due to the limiting ridge in their stomach anatomy

2. Ghost cells

Nonhuman Primate Model

Ferrechia and Hobbs. Efficacy of Oral Fecal Bacteriotherapy in Rhesus Macaques (Macaca mulatta) with Chronic Diarrhea, pp. 71-75
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T4: Treat disease or condition as appropriate

Primary Species: Macaques (Macaca spp.)

SUMMARY: Chronic diarrhea is one of the most common and challenging clinical presentations in captive primate medicine. Numerous treatment regimens had been used with varying success. Research in human medicine has shown some promise for the use of fecal bacteriotherapy for treatment of chronic diarrhea. This involves the introduction of intestinal contents from a healthy individual into the gastrointestinal tract of a sick individual; the idea being that diarrhea may be caused or complicated by a disruption in the population of indigenous bacteria, which may be rectified by restoring the complete microbiota from a “normal” donor. 

Thirteen rhesus macaques diagnosed with chronic diarrhea were sedated and administered a single dose of saline (control) or bacteriotherapy (freshly collected and processed feces from a donor who had been screened for various pathogens and had no history or diarrhea or recent antibiotic therapy) via gavage tube. Animals were monitored for 60 days for changes in clinical health (e.g. appetite, hydration status, etc.). Feces was also scored per a previously published scoring system for stool consistency and compared to fecal scores prior to therapy. The scoring system used is:
1. Firm (normal)

2. Firm to mounding

3. Mounding to firm

4. Firm primarily, with mounding and liquid components

5. Mounding

6. Liquid primarily, with mounding and firm components

7. Mounding to liquid

8. Liquid to mounding

9. Liquid

10. Liquid to watery

Fecal scores after bacteriotherapy were statistically lower than before treatment, but while they appeared better than the fecal scores of animals in the control group, they were not statistically different from the controls. The authors identified small sample size along with some other factors which may account for the lack of statistical significance, and they encourage follow up studies of bacteriotherapy for treatment of chronic diarrhea.

QUESTIONS
a. What is bacteriotherapy

b. Selective culturing of bacteria for resistance to certain antibiotics
c. Selective culturing of bacteria for resistance to certain pathogens

d. The administration of specific bacteria to treat a certain pathogen (e.g. norovirus)

e. The administration of complete “normal” microbiota to treat GI disease

f. None of the above
1. A fecal sample with a stool consistency of “mounding” would be given a fecal score of:

a. 1

b. 3

c. 5

d. 7

e. 9
2. T/F. There is strong overwhelming evidence of the positive benefit for the use of bacteriotherapy in the treatment of chronic diarrhea in rhesus macaques.

ANSWERS
1. d
2. c
3. f
