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Debes et al. Betamethasone Treatment for Atopic Dermatitis in Gut Microbiota Transplanted Mice, pp. 6-15
Domain 3

Primary Species: Mouse (Mus musculus)

SUMMARY: Atopic dermatitis is an inflammatory skin disease of human patients characterized by xerosis and pruritis. Most human cases of atopic dermatitis are IgE mediated, and gut microbiota has been demonstrated to have a significant impact on the disease. This finding has been repeated in mouse models where atopic dermatitis is induced by dermal application of oxazolone. Mice treated thusly can be classified as high responding, with more severe clinical signs, or low responding. The purpose of this study was to investigate the difference in treatment response between high responding and low responding phenotypes.

                
Outbred Swiss Webster mice were used as gut microbiome donors. They were treated with oxazolone and characterized as either a high responder or low responder. Feces from the donors were transferred to germ-free Swiss Webster mice, who were also treated with oxazolone to induce atopic dermatitis, then treated with betamethasone and clinical scoring was performed. Aural biopsies were collected for histopathology and cytokine concentrations.

                
Ear thickness and clinical dermatitis scores were increased in oxazolone-treated mice, and a high-responding and low-responding phenotype were observed. Germ-free mice who were inoculated with feces from mice demonstrating the high responding phenotype had significantly higher ear thickness and clinical dermatitis scores than mice who were inoculated with low-responding microbiome. Treatment with betamethasone resulted in no significant clinical differences between groups. KC-GRO and IL33 cytokines were higher in the high responder recipients.

                
This study confirms that the phenotype of the oxazolone-induced atopic dermatitis mouse model can be transferred via the gut microbiome and that high-responder recipients can be treated to a clinical level comparable with low-responding recipients.

QUESTIONS

1.
What is the function of IgE in atopic dermatitis?

a. 
Activates mast cells in the skin, resulting in increased production of various cytokines

b.
Drives naïve T-cells to development into T helper (Th) cells

c. 
Expression of Th17 related lineage cytokines

d.  
Production of IL12 and interferon gamma

2. 
What is the effect of betamethasone treatment on mice pre-treated with oxazolone

a. 
Increased pruritis

b. 
Decreased ear thickness

c. 
Decreased median survival time

d. 
Increased alopecia

3. 
Which the following variables are important to consider when determining group sizes

a.  
Significance level

b.  
Power

c. 
Effect size

d. 
Uncontrolled inter-individual variation

e.  
All of the above

ANSWERS

1.
a

2.
b

3.
e

 

Hsu et al. Lack of Effect of Murine Norovirus Infection on the CD4+CD45RBhigh T-cell Adoptive Transfer Mouse Model of Inflammatory Bowel Disease, pp. 16-24

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions  

Primary Species: Mouse (Mus musculus)

  

SUMMARY
 

Introduction: Inflammatory bowel disease (IBD) is a progressive and multifactorial disease that affects millions of people. The pathogenesis has not fully been elucidated but a combination of poorly regulated immune responses, genetics, and host microbiota are involved. Murine models of IBD have played an important role in understanding the disease in order to develop preventatives and therapeutics. The adoptive transfer (AT model), a well-established mouse model for IBD, is created by transferring naïve CD4+CD45RBhigh into a lymphopenic host which results in typhlocolitis as the result of disrupted T-cell homeostasis. Murine norovirus (MNV) is a highly prevalent enteric RNA virus of laboratory mice that does not induce clinical disease in most mouse models. It has been shown to alter some mouse models of disease but only produce minimal change in others. This study investigated whether murine norovirus (MNV) affected colitis development in the T-cell adoptive transfer (AT) model of IBD. Because Helicobacter is a common enteric bacteria in laboratory mice, the effect of MNV infection on the AT model of IBD was evaluated using mice with H .bilis to accelerate the disease and mice without.

 

Results/Materials and Methods: Part of the study sought to determine whether MNV infection altered typhlocolitis using H. bilis to accelerate the T cell AT model of IBD. Rag1−/− mice all received CD4+CD45RBhigh T cells to induce colitis and H. bilis to accelerate disease, and then mice were split into 2 groups to compare MNV4 infected mice with sham-infected controls. Average percentage of weight change from baseline did not differ significantly at any time point. Neither percent survival nor IBD score differed between the two groups.

 

Because H. bilis infection in T- cell AT model IBD results in rapid and severe disease development, the researchers reasoned that severe disease development might mask any subtle effects of MNV4 on inflammation. Therefore, they tested whether MNV4 infection differentially influenced disease development in the absence of H. bilis. Additionally, they determined if the timing of MNV4 infection time points relative to AT (7d and 3d after AT) and compared these groups with animals that received AT only. Control mice and mice administered MNV4 after AT began to lose weight at approximately 15 weeks after AT with average percent loss being significantly different between 22 weeks and the end of the study. Mice administered MNV4 prior to AT continued to gain weight throughout the study, and the average percent weight change was significantly different from control mice beginning at week 18 until the endpoint. However, there were no significant differences between any of these groups when comparing survival or IBD scores. Two additional experiments were performed due to discrepancies between weight loss and IBD scores. Similar to the initial study, there were no significant differences between any of the groups and weight loss or survival score. In the final study average percent weight loss was significantly different between the MNV-AT and control groups from week 8-11 until the endpoint. Again, survival times and IBD scores did not differ.

 

Next, to determine whether MNV infection altered T-cell proliferation after AT, splenic Thy.1.1+CD4 T cells labeled with CFSE were adoptively transferred into Rag 1-/- mice that had been infected with MNV4 either two days before or three days after AT. The percentage of CD4+Thy.1.1+ T cells that remained undivided or underwent spontaneous or homeostatic proliferation was not different between MNV4-infected animals compared with sham controls.

 

During evaluation of MNV4 infection in the T-cell AT model of IBD without H. bilis, researchers observed inflammation independent of MNV4 infection status that were most evident as multifocal ulcerative dermatitis, blepharitis, and occasional respiratory signs. Histologically, in addition to inflammation in the cecum and colon, inflammation, was noted in other digestive and nondigestive systems including lungs, esophagus, stomach, small intestines, and liver. These findings indicated that inflammation of nontarget tissues can occur and should be considered but was beyond the scope of this study.

 

Discussion: Prior studies by the same researchers of MNV infection in various mouse models of IBD revealed that infection can exacerbate IBD progression in some mouse models. Therefore, to expand on their previous findings they wanted to determine the effects of MNV on infection on the CD4+CD45RBhigh T cell AT model of IBD. They demonstrated that MNV infections does not significantly alter IBD scores. Given that MNV is highly prevalent in many research mice, their findings add to knowledge regarding MNV infection and its potential effects on mouse models of inflammation. Additionally, they did observe inflammation in extracolonic organs in AT studies without the H. bilis including alopecia, dermatitis, blepharitis, and respiratory abnormalities. Significant differences in body weight between MNV-infected and uninfected control groups could not be explained by differences in colonic inflammation, given the lack of significant difference in IBD scores. They speculated that differences in inflammation in the extracolonic organs may perhaps contributed to the differences in body weight observed at a few time points. Although, the next the exact mechanism of extracolonic inflammation is unknown, humans with IBD occasionally exhibit extraintestinal manifestations affecting joints, skin, hepatobiliary tract, lungs, and eyes. The exact mechanism of extracolonic inflammation is unknown, but one possible explanation is a leaky intestinal barrier that allows translocation of gut bacteria triggering immune responses in other organs.

 

QUESTIONS
1. All the following statements are true regarding Murine Norovirus except _________.

a. MNV is an RNA non-enveloped virus

b. MNV is transmitted via fecal oral route

c. Clinical signs and lesions are typically not observed in immunocompetent and most immunodeficient mice

d. MNV belongs to the family Bunyaviridae

e. Infection was first described in mice with a deficiency in the STAT1 gene 

2. True or False: MNV has been shown to exacerbate IBD progression in Helicobacter bilis- infected Mdr1a-/- mice but does not causes changes in IBD and scores or colon tumor incidence of in Smad3-/-mice. 
ANSWERS
1. 
d
2. 
True

Bobo et al. Role of the (-Opioid Receptor in 2 Murine Models of Colitis, pp. 25-34

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Inflammatory bowel disease (IBD) has become a global disease due to the increase of societies that mimic the western diet. IBD is a chronic intestinal inflammatory disorder that encompasses Crohn’s disease (CD) and ulcerative colitis. It can lead to irreversible impairment of gastrointestinal function and structure. The etiology of the disease is unknown; however, research has suggested environmental, genetic, immune, nonimmune, and microbial factors play a role in disease onset. There are differing features of CD and ulcerative colitis. In CD lesions can occur throughout the entire GI tract but are most commonly located in the terminal ileum, cecum, perineum, and colon with transmural granulomatous inflammation, fissuring, ulceration, and fibrosis. Ulcerative colitis tends to affect the superficial mucosal layers with infiltration of mononuclear and polymorphonuclear leukocytes and lesions are restricted to the colon. Patients with either condition are more likely to develop colorectal cancer. People with small intestinal CD are at increased risk of small bowel adenocarcinoma and lymphoma.

 

This group took two well characterized animal models of IBD(i.e. dextran sodium sulfate (DSS) and 2, 4, 6-trinitrobenzenesulfonic acid(TNBS) and tested their hypothesis that the mechanism by which naltrexone reduced chronic inflammation in IBD is mediated through blockade at the δ-receptor. The exact mechanism of action of naltrexone on inflammation and its associated effects in IBD are unknown. The group used to selective antagonists in animals with chemically induced IBD. They looked primarily at the inflammation of the intestinal tract via histology. Additionally, they assessed intestinal inflammation via disease activity index (DAI) scores, hematologic analyses, and gross examination of the large intestine.

 

The study presented here failed to demonstrate significant effects in either mouse model by using a δ-receptor opioid antagonist. They suggest that the failure is due to the provided dosages of the test articles were insufficient to achieve therapeutic effects or that the use of the specific δ-receptor antagonists does not play a role in GI inflammation induced in the two models studied DSS and TNBS. In the DSS model the low dose naltrexone improved colon length and maintained hematocrit values within the normal reference range. High dose naltrexone had improved colon weight, reduced myeloperoxidase activity, low histology, macroscopic and ulcer sores in the TNBS colitis mice. They were able to demonstrate that nonselective opioid receptor blockade with naltrexone exerted limited preventative and therapeutic intestinal anti-inflammatory effects in 2 murine models of IBD.

 

QUESTIONS
1. What are the two conditions that make up IBD?

2. What are the sites most commonly affected by Crohn’s disease and ulcerative colitis?

3. What are some examples of agents used for chemical induction of IBD models?  

4. What is the mechanism of action of DSS?

 

ANSWERS
1. Crohn’s disease and ulcerative colitis

2. CD lesions can occur throughout the entire GI tract but are most commonly located in the terminal ileum, cecum, perineum, and colon with transmural granulomatous inflammation, fissuring, ulceration, and fibrosis. Ulcerative colitis tends to affect the superficial mucosal layers with infiltration of mononuclear and polymorphonuclear leukocytes and lesions are restricted to the colon.

3. 2, 4, 6-trinitrobenzenesulfonic acid (TNBS), dextran sodium sulfate (DSS), oxazolone, acetic acid, NSAID, carrageenan, and peptidoglycan-polysaccharide.

4. DSS is a sulfated polysaccharide that does not directly induce intestinal inflammation, but rather acts as a direct chemical toxin to colonic epithelium resulting in epithelial cell injury. The proposed and most accepted mechanism by which DSS induces intestinal inflammation results in the disruption of the intestinal epithelial monolayer lining, leading to the entry of luminal bacteria and associated antigens into the mucosa and allowing the dissemination of proinflammatory intestinal contents into underlying tissue.
 

Veenstra et al. Effect of Feeding Hay on Nonesterified Fatty Acids in Appetite-suppressed Pregnant New Zealand White Rabbits, pp. 35-44

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and

Primary Species: Rabbit (Oryctolagus cuniculus)

 

SUMMARY: Pre-clinical reproduction studies in rabbits often result in poor food consumption. In turn, low gestational intake of food may result in poor clinical outcomes including reduced litter viability. It was hypothesized that free access to hay may counteract the negative effects of reduced pelleted food consumption.

 

Time-mated rabbits were randomized to 4 cohorts – with or without hay and with or without an appetite suppressant (long acting buprenorphine). Measured outcomes included need for veterinary interventions, pregnancy outcomes and levels of non-esterified fatty acids.

 

No significance could be detected between food consumption and groups or food consumption associated with NEFA value. However, clinical outcomes irrespective of NEFA analysis by groups revealed significant difference in days on consult between groups, with the group receiving hay and no appetite suppression having the fewest number of days under veterinary care.

 

QUESTIONS
1. How long is rabbit gestation?

2. When do reproductive toxicology studies in rabbits typically start, to coincide with organogenesis?

3. What unwanted consequence was seen in the cohort treated with buprenorphine?

4. Why might NEFA levels not have correlated with food consumption?

 

ANSWERS
1. 31 days

2. Day 6 or 7

3. Skin lesions at injection site

4. NEFAs are affected by food restriction during late gestation, but not during early and mid-gestation

  

Williams et al. Evaluation of Peripheral Blood Markers as Early Endpoint Criteria in Guinea Pigs (Cavia porcellus) when Testing Tuberculosis Vaccine Candidates, pp. 45-55
Secondary Species: Guinea Pig (Cavia porcellus)

SUMMARY: This article discusses biomarkers that can be used when evaluating the response to the progression of TB in Guinea Pigs.

The mouse model is most widely used for this purpose, but has some shortcomings:

1. The mouse bronchial tree is small and less complex than humans

a. Limited accessory vasculature

b. Limited alveolar lymphatic drainage

2. A true latent form of TB is difficult to replicate in a mouse

3. The mouse does not form a true tubercle with little heterogeneity in the granulomatous response.

One good mice model:

1. C3HeB/FeJ has a recessive allele which decreases control of TB and they develop a necrotic granuloma.

However, the lung pathology in GP more closely resembles that of humans. They are thought to be the model that is most sensitive to TB infection due to high susceptibility and inability to control infections (This is important). They are also a good model for dissemination of the disease since late-stage disease is found in other organs. Up until now, the primary drawback of the model was lack of specific immunological reagents, but now we have PCR. Vaccines are meant to try and prolong the GP survival and delay weight loss, but due to their high susceptibility this is rarely achieved. We need a better way to characterize the progression of the disease in GP.

This paper used peripheral blood markers to achieve that goal comparing a sham vaccinated GP and one vaccinated with BCG. WBC components showed the most appreciable differences between the two groups and may be useful in tracking disease progression in the guinea pig model of tuberculosis. keep in mind that G P are unique because the thymus is a major contributor and lymphatic vessels are the main route of transfer of thymocytes to the general circulation in guinea pigs, due to an extensive efferent lymphatic network around the thymic artery.

QUESTIONS

1. Name a good mouse model for TB.

2. What species is the most sensitive to TB infection?

ANSWERS
1. C3HeB/FeJ

2. Guinea pig

Maxwell et al. Effective Prophylactic Therapy for Exposure to Monkey B Virus (Macacine alphaherpesevirus 1), pp 56-66

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Macaques (Macaca spp.)

 

SUMMARY: Macacine alphaherpesvirus 1 is indigenous in macaques and rarely causes serious disease in the natural host. When transmitted to humans through bites or scratches, the virus readily invades the CNS, resulting in a fatality rate of 80%. There is extensive antigenic cross reactivity between B virus and herpes simplex virus in people, making serologic diagnosis problematic. Many antiviral drugs that inhibit herpes simplex virus replication are also active against herpes virus 1. Current recommendations for prophylactic treatment after an exposure incident are oral acyclovir or valacyclovir, and ganciclovir when neurologic symptoms are apparent. Many exposure incidents do not result in clinically apparent infections; consequently prophylactic treatment may be unnecessary in many cases. The virus must first replicate in the skin to attain levels of infectious virus sufficient to invade unmyelinated sensory nerve endings in the dermis. In this study, the authors wanted to explore topical drug treatment, with the idea if it effectively prevented the virus from replicating at the initial site of infection in the skin, the accumulation of levels needed for invasion of CNS would be prevented.

            
The left flank of female BALB/c mice was shaved and lightly scarified by scratching with a 20-g needle, the virus was applied to the area, and a micropipette tip was used to rub in the inoculum. There were eight treatment groups; treatment was initiated on day 0 at 4 hours after inoculation, second dose at 8 hours. Drugs or vehicle control were then administered three times per day at five-hour intervals for seven days. Mice were euthanized after ten days; blood was tested by ELISA for antibodies. Results found that topical acyclovir was only marginally protective, and ganciclovir and cidofovir provided the best protection. Cidofovir was more potent than ganciclovir, and that initiating drug treatment very soon after infection was essential to provide effective protection. Once the virus had invaded the CNS, neither drug was effective. Ganciclovir likely suppresses viral replication sufficiently to allow the host time to mount an adaptive immune response and clear the infection. In contrast, topical cidofovir rapidly terminates replication in the skin. The authors believe preventing the virus from moving to the CNS is the most effective approach and should be a primary goal of therapy for potential exposures. Their results support the use of topical cidofovir immediately after a potential exposure incident.

             

QUESTIONS
1. 
What are the clinical signs of macacine alphaherpesvirus 1 infection in macaques?

2. 
In 1987, an outbreak of B virus infection occurred in monkey handlers, and guidelines were subsequently developed to prevent human infection. Additional provisions for protection were adopted following the death of a young woman exposed by which route?

 

ANSWERS
1.
In macaques, infections are asymptomatic, or they may experience mild clinical disease similar to human herpes simplex virus infection. They develop vesicles or ulcers on the mucous membranes or skin, and keratoconjunctivitis or corneal ulcer may occur.

2. 
Ocular splash.

Jasinska et al. Transcriptomic Analysis of Cell-free Fetal RNA in the Amniotic Fluid of Vervet Monkeys (Chlorocebus sabaeus), pp. 67-74

Tertiary Species: Other Nonhuman Primates
SUMMARY: This study is the first comparison of amniotic fluid transcriptomes between humans and vervet monkeys (Chlorocebus sabaeus) to understand the link between pre- and postnatal health and development and for the development of early health biomarkers. Amniotic fluid (AF) carries transcripts expressed in fetal tissues and amniotic fluid supernatant (AFS) contains cell-free fetal RNA which is exclusively of fetal origin. AF can provide information on the in-utero environment and fetal development which can provide evolutionary differences and similarities in prenatal development between humans and nonhuman primates. 

AF samples were obtained from 12 pregnant African green/vervet monkeys through ultrasound-guided amniocentesis during their second and third trimesters. Global gene expression profiles for vervet AFS samples were compared. Focus was placed on the most expressed genes in vervet AFS. The most highly expressed genes in both vervets and humans were H19, IGF2, and TPT1, which are involved in embryonic growth and glycemic health. Genetic variation in these genes is associated with low birth weight and mortality in infants, and insulin resistance and cancer development in postnatal life. 

QUESTIONS – True or False
1. Amniotic fluid supernatant contains cell-free fetal RNA, which is exclusively of fetal origin. 
2. Intrauterine hyperglycemia is associated with alterations in the expression and methylation status of H19 and IGF2. 
ANSWERS
1. True
2. True
Yee et al. In vitro and In vivo Susceptibility of Baboons (Papio sp.) to Infection with and Apparent Antibody Reactivity to Simian Betaretrovirus (SRV), pp. 75-82
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Secondary Species: Baboons (Papio spp.)
 

SUMMARY: Simian Betaretroviruses (SRVs) and simian endogenous retroviruses (SERV) are members of the Retroviridae family. Endogenous SRVs have been associated with active infection, different from exogenous SRV. In Asian macaques, naturally acquired SRVs are etiologic agents for simian acquired immunodeficiency syndrome (SAIDS); and at least 6 different serotypes have been isolated from macaques. Although, the serotypes share some serologic cross reactivity and tissue culture characteristics, every serotype can be distinguished by neutralization and PCR. In the majority of infected animals, a strong antibody response indicates persistent infection with very low or detectable viral DNA in peripheral blood cells. In that sense, an antibody positive/ virus negative profile in a macaque is considered as evidence of exogenous SRV infection when confirmed by other diagnostic tools. SRV in Asian macaques is well known, however; SRV in non-Asian macaque species such as baboons is not. Although, there are not confirmed cases of exogenous simian betaretroviruses (SRV) isolated from baboons, there are reports of endogenous gammaretroviruses (SERV) in baboons with complete genomes; and these types of viruses are potentially infectious. The goal of this study was to determine if antibody reactivity, seen often in baboons, is indicative of SRV infection.

 

Twelve juvenile baboons were grouped from 1 to 4, Group 4 was considered the control group. The first part of the study was to culture the virus from repeatedly seropositive or indeterminate but PCR negative baboons. Then, peripheral blood mononuclear cells (PBMCs) from these baboons were cocultured with known infected macaque PBMCs, Raji, or SupT cells known to be susceptible to SRV infection. Also, PBMCs from 2 SRV antibody and PCR negative baboon blood donors were isolated and inoculated with SRV1 or SRV2 tissue culture virus in RPMI 1640 media; inocula were pooled from tissue culture supernatants with titer of 100 to 1000 50% tissue culture infectious doses per mL that had been used to infect rhesus macaques by intravenous inoculation in past experiments. The in vivo experiment included 3 naïve baboons (Group 1) inoculated with 10 mL of tissue culture virus supernatant pooled from SRV1 and SRV2 virus stocks used in vitro phase. Group 2 were transfused with 20 mL of ACD anticoagulated blood from 1 or 2 SRV antibodies and PCR positive rhesus macaque donors. Group 3, baboons were transfused with 20 mL of citrated blood from one of 3 antibody-positive or indeterminate but PCR negative baboon donors that were cultured in the first part of the study. For the control group, baboons were transfused with 20 mL each of SRV antibody and PCR negative baboon blood from the same single donor. Blood samples were collected for SRV antibody and PCR testing at different time points; and necropsies were performed at the end of the study. Necropsy samples from Group 1 and 2 baboons were cocultured with Raji and/or SupT cells.

 

None of the culture samples from the first part of the study were PCR positive for SRV. DNA PCR remained positive for SRV1 for both baboon PBMC cultures and positive for SRV2 for one of the 2 baboon PBMC subcultures monitored for an additional week. In regards of the in vivo SRV inoculation in baboons, two out of three baboons in group 1 sero-converted at day 36 and the last baboon in this group was PCR positive on day 14 and did not seroconvert. For group 2, antibody signal waned to baseline against all antigens by day 36 in two baboons; and two out of three baboons were PCR positive only at day 10. No SRV positive PCR signals or antibody were detected at any point from day 0 through necropsy (71d or longer) in any of the Group 3 baboons. The data collected in this study indicate that baboons that are serologically reactive to SRV do not harbor detectable SRV.

 

QUESTIONS 

1. Which of the following statements is true?
a. SRV serotypes 1, 3, and 5 tend to predominate in rhesus macaques of Indian and Asian origin; and SRV-2 is common in SE Asian island-origin cynomolgus macaques and pigtailed macaques

b. SRV can latently infect host cells and become either undetectable or very rare in peripheral blood after an initial period of viremia lasting weeks to months

c. Testing for SRV in colonies of NHPs must include both antibody and direct virus detection, such as PCR or culture techniques

d. All are true

2. Mention some of the clinical manifestations of SRV infection of macaques

ANSWERS

1.
d

2. Anemia, granulocytopenia, lymphopenia, thrombocytopenia, diarrhea, weight loss, splenomegaly, and lymphadenopathy.

 

 

CASE STUDIES
Daggett Jr et al. Spontaneous Pituitary Adenomas in Squirrel Monkeys (Saimiri sciureus), pp. 83-86

Domain 1

Secondary Species: Squirrel Monkeys (Saimiri sciureus)

 

SUMMARY: Two case reports (the first ever reported) of pituitary adenomas in squirrel monkeys. Both squirrel monkeys were assigned to neuropharmacology protocols, each had been implanted with a cranial microdialysis chamber and acrylic cap. Neither animal had been on active study for at least 3y prior to clinical presentation. 

Case 1: 18yo, male presented with sudden onset of extreme lethargy and minimal response to stimulation. Physical exam revealed hypothermia, pallor, thin body condition and severe hypoglycemia. Supportive treatment was initiated, but the animal died shortly after presentation. Definitive cause of death was not evident, but the animal did have evidence of hepatic lipidosis, pancreatic acinar vacuolation and apoptosis. Gross necropsy revealed a mass in the pituitary region: 3-4mm in diameter, gray to tan in color, soft, partially obscuring the optic chiasm. On cut section, the margins were poorly defined and blurred into the normal adjacent cerebral tissue. Histologic examination revealed relatively poorly circumscribed mass composed of polygonal cells arranged in sheets and cords and supported by a fibrovascular stroma, the lesions was both compressive and locally infiltrative. Neoplastic cells in the tumor yielded strong cytoplasmic labeling of neoplastic cells for TSH.

Case 2: 19yo, male presented for lethargy and dermatitis. Physical exam revealed patchy alopecia along the trunk, arms, and legs; arthritis of the stifles and spine and considerable urine staining on his hair coat. Diagnostic testing revealed sever hyperglycemia, glucosuria and mild dehydration. Supportive care was initiated, bur the animal was euthanized a few days later due to declining clinical condition. Gross necropsy revealed  pituitary enlargement within the sella turcica, approximately 0.5cm in diameter. Histologic examination revealed an expansile, unencapsulated, well-circumscribed, densely cellular neoplasm composed of polygonal cells arranged in nests and packets separated by fine fibrovascular stroma. Immunostaining of the tumor  yielded diffuse moderate to strong cytoplasmic labeling of neoplastic cells for ACTH. 
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QUESTIONS
1. Of the 2017 WHO classification of pituitary tumors, what is the most common tumor? 

a. Carcinoma 

b. Adenoma

c. Blastoma 

d. Tumors of the posterior pituitary 

2. True or False: The pituitary gland is located within a concavity of the sphenoid bone called the sella turcica?

3. Which hormone is NOT produced by the pituitary gland?

a. Prolactin

b. Luteinizing Hormone 

c. Cortisol 

d. Antidiuretic hormone 

 

ANSWERS: 

1. b
2. True
3. c
Cooper et al. Cranial Vena Cava Syndrome in Guinea Pigs with Chronic Jugular Vein Catheters, pp. 87-92

Domain 1: Management of spontaneous and experimentally induced diseases and conditions

Secondary Species: Guinea Pig (Cavia porcellus)
SUMMARY: Guinea pigs are frequently used for infectious disease studies because of their size, cost, and docile nature. Other uses include research on the inner ear, osteoarthritis, asthma, and cardiac arrhythmias. Eight SPF Dunkin-Hartley guinea pigs (4F, 4M; age, 40d) that were surgically implanted with right jugular vein catheters were used for imaging development studies including PET and CT in a BSL4 category laboratory.  

No adverse effects were observed until the animals had been on study for approximately 5 months. Three guinea pigs (1F, 2 M) were found dead between 151 – 244 days post-catheterization. At post-mortem, all 3 had obvious bulging of the diaphragm into the abdominal cavity. All 3 had blood-tinged chylous or serous pleural effusion and diffuse pulmonary atelectasis. No pleural effusions had been detected at PET or CT. However, none of these animals were imaged later than 46 days prior to death. Similar observations were made in a guinea pig that lost a catheter 7 months prior to necropsy. This animal had not been imaged for 287 days. Neither fluid analyses nor bacterial culture of effusions was practical in the BSL4 facility. On histopathology lesions were present in all animals in one or more tissues - the cranial vena cava, jugular vein, pulmonary artery, lungs, and right atrium.  Blood vessel lesions included thrombus, fibrin deposition, thickening of the wall and suppurative phlebitis while the right atrium lesions included extensive remodeling of the right atrial wall - fibrosis, hyperplasia, osseous and cartilaginous changes.

Cranial vena cava syndrome results from the obstruction, stenosis, or occlusion of the cranial vena cava. In 4 guinea pigs occlusion or stenosis of the cranial vena cava due to acute thrombosis or chronic mural fibrosis (or both) were thought to impair thoracic lymphatic drainage, leading to significant pleural effusions that were fatal in 3 animals. Lesions observed in the right atrium were likely to be guinea pig specific signs.

In conclusion, the authors recommend that cranial vena cava syndrome causing pleural effusion and respiratory failure should be considered in any animal with a central venous catheter displaying dyspnea or found dead even if the catheter was previously removed.

 

QUESTION
1. Typical features of cranial vena cava syndrome include pleural effusions, pulmonary atelectasis, pulmonary edema, edema of the face and neck, dyspnea and dilated collateral veins of the thorax. What pathology was not observed in guinea pigs with cranial vena cava syndrome?

 

ANSWER
1. 
Facial swelling or edema were not noted in the guinea pigs.

