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OVERVIEW

Pal et al. A Review of Principal Studies on the Development and Treatment of Epithelial Ovarian Cancer in the Laying Hen Gallus, pp. 271-284
Domain 1 

Tertiary Species: Chicken (Gallus domesticus) 

SUMMARY: This is a review article of Epithelial Ovarian Cancer (EOC) in chickens.  EOC is the most common gynecological cancer in humans and has a low survival rate.  Laying hens naturally develop EOC that is histopathologically very similar to the human form of the disease. The five different human ovarian cancer histotypes have been observed in laying hens with EOC. However, the most common type differs between humans and chickens with close to 70% of women diagnosed with ovarian cancer have serous EOC, while the predominant subtype reported in hens is endometrioid. Clinical presentation of the disease in chickens is similar to the disease seen in humans also.  Increase chance for cancer related mutations is tied to the high level of egg laying in domesticated chickens.  Daily rupture and consequent repair of the ovarian surface epithelia due to the persistent ovulation promotes potential error during rapid DNA replication.  

Current hypotheses for EOC: 

· The tubal hypothesis states that some ovarian cancers may arise from the fimbriae or the distal fallopian tube in women. 

· The sustained inflammatory hypothesis: A prolonged and sustained inflammatory response is well established as a potent activator of tumor growth and invasion. 

· The gonadotropin hypothesis: Tumor development could be reduced or prevented by suppressing gonadotropin 

· The incessant ovulation hypothesis: Constant rupture and repair triggers rapid wound healing and the generation of an immense inflammatory burden on the ovaries, increasing the likelihood of oncogenic mutations and carcinogenesis. 

Researchers are searching for biomarkers that are specific for EOC in the chicken, but those are not all that specific.  One of the most common biomarkers in hen EOC is CA125, but it is not always cancer specific nor is it all that consistent.  Other proposed markers include E-cad, PAX2, WEGF, and Ovalbumin. 

The EOC chicken model is not without challenges.  Housing large flocks of aging hens takes significant time, expense, and space.  Another difficulty is a lack of available anti- bodies specific for chicken antigens.  Despite the chicken genome having been sequenced in 2004, crucial cancer-related genes (e.g.; P53) have not yet been found.  Also, the genetic similarities between humans and chickens is not as close as it is with humans and mice.  Despite all of this, chickens are still a promising model of EOC in humans. 

 

QUESTIONS
1. How many histotypes of epithelial ovarian cancer are recognized in both humans and chickens? 

a. 3 

b. 4 

c. 5 

d. 6 

2. Which breed of laying hen is commonly used as a model for EOC? 

a. Rhode Island Red 

b. Leghorn 

c. Barred Plymouth Rock 

d. Marans 

3. Which of the following is NOT a reason that chickens are a good model of EOC in humans? 

a. EOC is induced in chickens 

b. Histotypes are similar between species 

c. Gross appearance of lesions 

d. Similar DNA repair mechanisms 

ANSWERS
1. c 
2. b 
3. a 
ORIGINAL RESEARCH

Tsumura et al. Relationships between Slc1a5 and Osteoclastogenesis, pp. 285-294

Domain 3: Research

Primary Species:  Mouse (Mus musculus)

 
SUMMARY: Slc1a5 encodes a small amino acid exchanger used during glutamine transport often overexpressed in many cancers. Metabolism of amino acids is much higher in cells with high rates of proliferation, like functionally active cells or cancer cells.  Glutamine metabolism stimulates proliferation and differentiation of osteoblasts, chondrocytes, and osteoclasts. In osteoclasts, glutamine is necessary for protein and nucleic acid biosynthesis.

 

This study focused on the role of glutamine in osteoclastgenesis Glutamine serves as an example of amino acid metabolism.

 

Slc1a5-deficient mice were created. Glutamine uptake was assessed in Slc1a5 +/+ mice and Slc1a5-/- mice bone marrow cells. The rate of glutamine uptake in Slc1a5-/- bone marrow cells was reduced to 70% of that of cells from Slc1a5+/+ bone marrow. Bone resorption activity was measured and showed that osteoclasts from the Slc1a5-/- mice bone marrow were impaired compared with Slc1a5+/+ mice. Expression of genes involved in signaling pathways were lower during osteoclastgenesis in Slc1a5-/- mice compared w/ Slc1a5+/+ mice.

 

The study demonstrates the importance of Slc1a5 in osteoclastgenesis in normal (noncancerous) cells.

 

QUESTIONS (True or False)
1. 
The glutamine transporter, Slc1a5, is only active in cancer cells (T/F)

2. 
Osteoclastgenesis was the same in the bone marrow of Slc1a5+/+ mice and SlC1a5-/- mice (T/F)

3. 
The rate of glutamine uptake was the same in same in Slc1a5+/+ mice and Slc1a5-/- mice (T/F)

 

ANSWERS
1. 
False
2. 
False
3. 
False
Gerb et al. The Effects of Ketamine on the Gut Microbiome on CD1 Mice, pp. 295-301

Domain 3: Research

Primary Species:  Mouse (Mus musculus)

 
 

SUMMARY: Differences in gut microbiome (GM) are often overlooked as a factor when it comes to establishing a reproducible animal model. While many vendors offer genetically identical or similar mice, differences in the GM can significantly alter study data and disease expression within the same model. Multiple factors can alter GM such as: husbandry conditions, medical treatments, aging, pregnancy, sex, and stress. 

Anesthesia is a common stressor that research animals experience which has the potential to alter GM. Ketamine, a short-acting dissociative anesthetic, is commonly used on research animals either as a sole agent or in conjunction with other sedatives. Ketamine can cause intestinal cramping in people, and has known vascular effects which raise concerns regarding its ability to alter the GM. Small doses of ketamine, given to human patients to treat depression, altered the GM in rats and a single dose of (R)-ketamine altered the GM in mice. 

The objective of this study was to determine whether serial administration of ketamine, mimicking regular sedation or anesthetic events that may occur during an experiment, would change the composition or diversity of the GM in CD1 mice. Female CD1 mice (n=20) were given either 100mg/kg ketamine IP or the same volume of 0.9% saline daily for 10 consecutive days. Fecal samples immediately before and 24-hours after the final injection were analyzed by 16Ss RNA sequencing and no differences were found in the GM between treatment groups. The authors concluded that ketamine administration is unlikely to alter the GM of CD1 female mice and should not be a confounding factors in reproducibility of research. 

QUESTIONS​​​​
1. What is the mode of action of ketamine?

a. NMDA receptor antagonist 

b. NMDA receptor agonist 

c. GABA receptor antagonist

d. GABA receptor agonist

2. Which of following examples identifies the nomenclature for an outbred stock of mice ? 

a. Original strain / lab code 

b. Lab code : common strain root 

c. Female strain X male strain F1/lab code

d. Female strain X male strain # / lab code

ANSWERS
1. a
2. b 
Orenduff et al. Psychometrics of the Balance Beam Functional Test in C57BL/6 Mice, pp. 302-308

Domain 3: Research; K6. characterization of animal models (e.g., phenotyping, behavioral assessment)
Primary Species: Mouse (Mus musculus)


SUMMARY: The balance beam test is a well-established method used to assess several parameters of motor capabilities and gait-related activity in mice. Test measures typically consist of time to cross the beam and the number of foot slips. Performance on the beam allows an assessment of balance-related motor skills, provides a functional marker of locomotor differences between young and aged animals, and permits comparison of the effects of age, disease, and therapeutic interventions between cohorts regarding motor function, coordination, and balance.

Measures obtained from the balance beam include (1) the amount of time required to travel a constant distance on the beam (typically 80 cm), (2) the number of foot slips encountered (captured on video recordings), and, in some cases, (3) the number of pauses or nudges required for the mouse to complete the task.
Eight-month old male and female C57BL/6J mice acclimated and then tested at 10-months old. Animals single housed. Mice were trained to run on beams of two different widths and concluded after the mouse had completed three successful training runs free of pauses and/or hesitations. The objective of test session 1 was to obtain one successful test run (no pauses or hesitations) on both the 12 mm and 6 mm beams with no more than 3 runs total per beam. The objective of test session 2 was to obtain 2 successful test runs (no pauses or hesitations) on both the 12 mm and 6 mm beams with no more than 5 runs total per beam.

Test session 1 differed from test session 2 in average time to cross and in the correlation analysis, and these differences, in turn, negatively affected the estimate of reliability. This lower time to cross in test session 2 may indicate a practice effect, with decreasing time to cross as the number of runs increase from session 1 to session 2.

Females completed the task faster than males. Estrous cycles may potentially influence motor and behavioral performance and increase variability among female mice. However, the error bars were not different by sex; thus, authors concluded that estrous cycles did not substantially influence time to cross for female mice. A second possibility for the differences in time to cross the beam between male and female mice is body mass, and in fact, when the sex differences were controlled for body mass, the sex effect was no longer statistically significant.
The results of this study speak to the design of balance beam protocol and the importance of using a robust psychometric approach in the methodological development of outcome measures. Researchers designing a protocol for balance and coordination in mice may want to incorporate pauses and hesitations and other potential confounding variables such as sex and body mass into the design and analysis.
QUESTIONS
1.  Behavioral testing in rodents measures functional status by assessing a spectrum of physical performance metrics including all of the following except:

a.
Balance

b.
Coordination

c. 
Agility

d. 
Strength

e.  
Mental acuity
2.   The balance beam test is useful for detecting subtle defects in motor skills and balance that may not be detected by other motor tests such as the _____:

a. 
Morris water maze

b. 
Rotarod

c. 
Elevated plus maze

d. 
Grip strength test

ANSWERS
1. 
e

2. 
b
Dauchy et al. Dietary Melatonin and Omega-3 Fatty Acids Induce Human Cancer Xenograft Regression In Vivo in Rats by Suppressing Linoleic Acid Uptake and Metabolism, pp. 309-317
Domain 1: Management of spontaneous and inducible diseases 

Primary Species: Rat (Rattus norvegicus)
SUMMARY: Linoleic acid (LA) has previously been shown to stimulate rodent hepatomas and human cancers. In contrast, melatonin, and omega-3 fatty acids (FA) have been shown to suppress the LA uptake and therefore decrease the growth rate of tumors. The authors hypothesized animals with xenografted human prostate cancer (from the PC3 prostate cancer line) or head and neck squamous cell carcinoma (from the FaDu carcinoma line) treated with 5% corn oil (CO) diet with melatonin or 5% fish oil (FO) will have reduced tumor growth as compared to a diet with only 5% CO.  

The authors used adult male in bred nude rats and Harlan Sprague Dawley animals. Animals were maintained on 5% CO diet until tumor weight was approximately 4 g. A total of 6 groups were made at this tumor reached 4g and groups were switched to their experimental diet of either 5% CO, 5%FO, and two groups with Melatonin supplementation at an intake dose of 50 micrograms/day based on a 25 mL average daily water consumption by the animal. Mean daily food and water consumption and body weights were measured throughout the study. Tumor growth rates were measured in g/day. Additionally, plasma melatonin and fatty acid extraction was performed.  

The study found that long term dietary intake of either melatonin or FO increases tumor regression by suppressing LA metabolism of both tested xenograft lines. Arterial plasma melatonin levels remained nearly 400% higher in groups provided melatonin in drinking water a few hours into the light phase. This may be due to overnight drinking by mice. Interestingly, melatonin caused significantly increased tumor regression rates as compared to FO in the prostate cancer xenografts. However, in HNSCC tumors both melatonin and FO diets resulted in similar tumor regression.   

QUESTIONS 
1. T/F: Linoleic acid can stimulate the growth of rodent hepatomas.  

2. T/F: When Linoleic acid enters a tumor cell it is rapidly oxidized producing a cascade event resulting in increased epidermal growth factor responses.  

3. Corn oil has higher ___ than fish oil.  

a. Melatonin  

b. Linoleic acid  

c. Omega-3 

d. None of the above  

ANSWERS  
1. True  

2. True  

3. b. Linoleic acid  

CASE STUDY

Sun et al. Edwardsiella ictaluri in a Colony of Zebrafish (Danio rerio) Used in a Teaching Laboratory, pp. 318-322
Domain 4: Animal Care 

Primary Species: Zebrafish (Danio rerio)

SUMMARY: This case report describes an outbreak of Edwardsiella ictaluri (E. ictaluri) in zebrafish (Danio rerio) purchased for use in undergraduate studies from a commercial vendor. E. ictaluri is a gram-negative facultative intracellular bacterium, known primarily for its economic impact in catfish (Ictalurus spp.) aquaculture in the United States. E. ictaluri is the causative agent for Enteric Septicemia of Catfish (ESC), or Hole-in-the-Head disease of catfish and is one of the most commonly reported diseases by US catfish producers. Naturally occurring epizootics have been reported laboratory zebrafish colonies. Zebrafish are the most common finfish used in the research setting and are susceptible to infection with E. ictaluri.  Clinical presentation of edwardsiellosis caused by E. ictaluri in zebrafish can include tissue necrosis, abdominal distention, general lethargy, raised scales, and skin hemorrhage, although acute mortality without clinical signs is also common. 
In the current study, authors reported an outbreak of E. ictaluri in an aquarium housing a shipment of 24 zebrafish purchased from a company that supplies biologic materials and organisms primarily to high school and undergraduate classrooms for teaching purposes, as well as to research institutions. Upon receipt, male zebrafish (n = 24) were placed into a single 75.7 L (20-gallon) static glass aquarium with a gravel floor substrate. 12 out of 24 fish either showed clinical symptoms or found dead within first 2 weeks of arrival.  Rest 12 zebrafish stayed symptom free clinically throughout the study. The diagnosis was based on clinical signs, identification of E. ictaluri by real-time PCR in both clinically diseased fish and environmental samples from the tank filter, and sequence analysis. Authors claimed that this is the first report demonstrating the use of environmental sampling to identify Edwardsiella ictaluri in a colony of zebrafish.

QUESTIONS
1. In the United States, adult zebrafish (danio rerio) in typical biomedical research settings are generally housed?

a. 5 adult fish per liter of water

b. 6-10 adult fish per liter of water

c. 1-5 adult fish per liter of water

d. 2-4 adult fish per liter of water

2. E. ictaluri is the causative agent of what in catfish?  Enteric Septicemia of Catfish (ESC), or Hole-in-the-Head disease of catfish 

a. Enteric Septicemia of Catfish
b. Hole-in-the-Head disease of Catfish
c. Edwardsiellosis of Catfish
d. Both a and b

3. In the current study, diagnosis was achieved by doing real time PCR to amplify a specific genomic locus. In addition to the real time PCR, authors conducted conventional PCR to amplify which control gene to confirm the diagnosis of  E. ictaluri ?
a. Beta Actin

b. GAPDH

c. DNA Gyrase

d. DNA Topoisomerase

4. During histopathological evaluation of 2 zebrafishes in the current study, authors found below organism in muscle. What is the organism present?

a. Edwardsiella ictaluri 
b. Pseudoloma neurophilia (Microsporidia)
c. Digenetic trematode metacercaria 
d. Transversotrema patialense
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ANSWERS
1. a 
2.
d
3.
c
4.
c
