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Mouse Models
Irtenkauf et al. Optimization of Glioblastoma Mouse Orthotopic Xenograft Models for Translational Research, pp. 300-314

Domain 3: Research

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Glioblastoma is a common, aggressive cancer with poor survival rates. This study looks at stem cells found within glioblastoma tumors that may be developed as clinical models. Nude (T-, B+, NK+) female mice were used. The first portion of the study looked at intracranial injection of the stem cells or dye in 4 locations. Five different cancer stem cell lines and the traditional research glioblastoma line were used. Dye was injected into other animals to evaluate location and dissemination of the injection. A subset of the cancer stem cells expressed luciferase and were evaluated throughout the study with bioluminescence imaging.  Presence of ventricular (vs non-ventricular) tumors and characterization of tumors varied with site of injection and tumor line, although implantation of all cancer stem cell lines (but not the traditional research line) at the L1 site showed increased incidence of ventricular tumors. This indicated that the stem cells are influenced on specifics of tumor that develops by site of implantation. Mice with ventricular tumors had a shorter survival than mice with nonventricular tumors, this is consistent to what is seen in humans. When looking at the bioluminescence imaged tumors, non-ventricular tumors grew faster that ventricular tumors. On histopathology nonventricular tumors demonstrated the hyperplastic blood vessels that are common for glioblastomas, important for developing a good model of disease.

The second portion of the study evaluated the impact of stress on the tumor growth. Two lines of cancer stem cells were implanted, and the animals divided into 3 treatment groups: mock gavage, predator odor (fox urine), and minimally handled. Feces were collected for corticosterone analysis and the adrenal gland weights were compared with body weights for ratios. There was no significant difference in survival, mean body weight, body weight change, or adrenal to body weight ratio between the three groups. There was also no difference in fecal corticosteroid levels between the three treatment groups or the control (no tumor) group.

This study was able to identify a specific site of implantation for glioblastoma in these mice that resulted in non-ventricular tumors with similar characteristics to the most common glioblastomas seen in humans. The study also indicated that possible stresses, such as frequent handling and daily gavage did not contribute to a detectable stress response within the animals.

QUESTIONS
1. 
Human glioblastoma is characterized by what histopathologic finding?

2.
T/F: Human glioblastoma tumors are generally ventricular?

3. 
What is the rationale (at least in humans) for the shorter survival time associated with ventricular tumors.

  

ANSWERS
1. 
“Areas of necrosis surrounded by infiltrative tumor cells.” And hyperplastic blood vessels.

2. 
F

3. 
Ventricular tumors cause obstructive hydrocephalus.

 

Nashat et al. Characterization of Demodex musculi Infestation, Associated Comorbidities, and Topographic Distribution in a Mouse Strain with Defective Adaptive Immunity, pp. 315-329

Domain 1

Primary Species: Mouse (Mus musculus)

SUMMARY:  This paper characterizes spontaneous skin disease in Rag1 null TRP1/TCR mice. The mice were found to have eye lesions and ulcerative dermatitis. The eye lesion was culture positive for Pasteurella pneumotropica and the skin lesion was culture positive for Corynebacterium bovis, both of which are opportunistic infections likely taking advantage of the immunosuppressed state. The Demodex, likewise appeared to be taking advantage of the immunosuppressed state. The mite infestation was most prevalent on the head, interscapular region, and the middorsum. 

QUESTIONS
1. How was the diagnosis of Demodex made in the mice?

2. T/F: Rag1 deficient mice lack mature B and T cells. 

3. T/F: Rag1 deficient mice are spontaneous mutants.
4. T/F: In normal healthy animals, Demodex are present in low numbers and are part of the commensal microfauna.
ANSWERS
1. Both fur plucks and deep skin scrapes were positive for mites or eggs. Superficial skin scrapes and tape impression tests were less diagnostic (less sensitivity).   

2. True   

3. False. They are targeted knockouts

4. True

Zimmerman et al. Use of Microcomputed Tomography to Measure the Relaxin-induced Expansion of Intrapubic Ligaments in Mice, pp. 330-334

Primary Species: Mouse (Mus musculus)

Domain 3: Research

SUMMARY: This study explored the possibility of reducing animal numbers used to measure relaxin bioactivity by replacing the current standard (The mouse intrapubic ligament ex vivo bioassay) with in vivo µCT.  
Background:

· Relaxin

· A 6kDa peptide in the insulin superfamily

· Expressed in corpora lutea, prostate and heart 

· Functions: Relaxes intrapubic ligament and softens the cervix, induces vasodilation, improves renal function, reduces fibrosis and inflammation

· The mouse intrapubic expansion assay

· Standard assay to measure the in vivo bioactivity of relaxin

· Originally described in 1950’s

· Immature female mice are estrogen primed then given a SQ injection of relaxin. Mice are then euthanized at specific time points post injection to measure the intrapubic ligament. 

· Pictures from article:

· Top: Microscopic appearance of intrapubic ligament after control vs relaxin injection

· Bottom: µCT appearance of intrapubic ligament after control vs relaxin injection
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Conclusion: µCT is a viable refinement that may provide more robust data since animals can serve as their own control. 

QUESTION
1. What is the current standard used to test the bioactivity of relaxin?

ANSWER
1. The mouse intrapubic expansion assay

Fahey et al. Antibiotic-associated Manipulation of the Gut Microbiota and Phenotypic Restoration in NOD Mice, pp. 335-343

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 2: Control spontaneous or unintended disease or condition; Task K3: immunobiology

Primary Species: Mouse (Mus musculus)

 

SUMMARY: This paper describes a case study in which work utilizing NOD mice as a model of type I diabetes (T1D) was disrupted to due bacterial colonization of segmented filamentous bacterium (SFB). SFB is a gram+, anaerobic, intestinal commensal organism that directly influences the development of Th17 helper cells in the small intestine of mice. In NOD mice SFB colonization interferes with the immune response disrupting the model’s ability to develop T1D which is a T-cell-mediated autoimmune disease.

 

In this case study, a room housing NOD mice was noted to have a marked decrease in the development of T1D. Testing using PCR was performed and the animals were found to have widespread SFB colonization. Since the room colony could not be rederived an alternative resolution was attempted. The animals were treated with antibiotics to eliminate the SFB. The animals were then exposed to dirty bedding from SFB free NOD mice to reintroduce the GI microbiota. After treating the animals, cleaning the room and reseeding of the normal gut flora the incidence of T1D has increased and further instances of colonization from SFB have not been found (regular PCR testing is used to confirm).

 

The antibiotic treatment utilized ampicillin added to the acidified drinking water. The treatment period was 28 days in length with fresh compound provided weekly. The cage handling for these animals was modified to prevent further spread and the rooms were sterilized with VHP. Following the VHP processing both biological indicators and environmental swabs were collected to ascertain the effectiveness of the decontamination procedure. All other items were treated with a liquid sterilant. The animals were treated for 4 wks then tested to confirm they were devoid of SFB. After confirmatory testing the animals were exposed to dirty bedding from SFB free animals for 2 rounds of 1 wk exposure periods. After the final exposure PCR testing was conducted to confirm that all of the animals remained SFB free. Additional follow-up sampling has occurred to confirm the colony maintains its SFB free status. Further studies have been reported or are ongoing at this time. These studies are looking at different treatment options that are shorter in duration or delivered in a different route in order to spare the gut microbiota.  

 

QUESTIONS
1.  
In mice what is the site of growth for SFB?

2.  
What is the mode of transmission for SFB?

 

ANSWERS
1.  
They grow primarily in the terminal ileum and in close proximity to the intestinal epithelium.

2.  
They are presumably spread via inoculation with spores. Once the organisms are introduced into a colony they are transmitted vertically and have the potential to become endemic.

 

Domain 3, T2 (Research—Advise and consult with investigators on matters related to their research)

Primary Species: Mouse (Mus musculus)

SUMMARY: Segmented filamentous bacterium (SFB) is a commensal organism of the murine intestinal tract. In NOD mice, colonization by SFB has been shown to generate a robust Th17 response, which protects the mice from development of type-1 diabetes. In the face of a decline in the incidence of type-1 diabetes in groups of disease-susceptible NOD mice, this group identified a 49% positive rate for SFB. Rederivation of contaminated strains was not feasible, so the eradication method of choice was treatment with ampicillin in acidified drinking water for 28 d. After the 4wk treatment period, PCR testing revealed that all cages were devoid of SFB. The group then re-constituted the gastrointestinal microbiota of the treated mice using dirty bedding from SFB-free mice, and disinfected the mouse room. A type-1 diabetes disease incidence curve for the NOD colony by 30 weeks of age in reconstituted mice was similar to disease incidence prior to SFB introduction, indicating a return to the expected diabetes phenotype in offspring of treated mice.

QUESTIONS
1. 
What makes NOD mice different from other models studied in autoimmunity?

2. 
Which cells are primarily responsible for the pathogenesis of pancreatic B-cell destruction in type-1 diabetes?

ANSWERS
1.
They develop spontaneous disease (similar to human type-1 diabetes)

2.  
T cells

 
Acuff et al. Severe Dermatitis Associated with Spontaneous Staphylococcus xylosus Infection in Rag-/-Tp12-/- Mice, pp. 344-349

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

Primary Species: Mouse (Mus musculus)
 
SUMMARY: This is a case study of a spontaneous Staphylococcus xylosus infection causing dermatitis and morbidity/mortality in Rag1−/−Tpl2−/− mice. Over a 1-year period, the authors noted thickened scaly skin in male naïve Rag1−/−Tpl2−/− mice that required euthanasia or led to mortality. Clinical signs included ruffled fur, mild alopecia, scabs, and scattered discrete crusts. Necropsy and diagnostic testing were performed to determine the etiology of the clinical signs. Bacterial culture revealed all affected mice were positive for S. xylosus. Histopathology revealed regions of fibrosis beneath the epidermis, acute hemorrhage between the epidermis and superficial dermis and mononuclear inflammatory cell infiltrates, all pointing towards a severe inflammatory condition. After several occurrences of mice requiring euthanasia due to S. xylosus infection, an investigation led to discovery of the organism present on mice of other strains within the breeding colony. S. xylosus was found on the skin of male C57BL/6, Rag1-/-, Tpl2-/-, and Rag1-/-Tpl2-/- mice. Other organs and feces were also tested for the presence of S. xylosus, and the organism was present in the feces of Tph2-/-, Rag1-/- and Rag1-/-Tpl2-/- mice. Fecal testing then revealed colonization was not restricted solely to male mice, but only male mice of the genotype Rag1-/-Tpl2-/- had exhibited clinical signs of infection. Aerobic culture of the lymph nodes and lungs of 2 separate male Rag1-/-Tpl2-/- mice indicate that S. xylosus is the causative agent in these infections. These data implicate that the additional absence of Tpl2 predisposes immunocompromised Rag1-/-mice to S. xylosus infection.

 

Tpl2 stands for tumor progression locus 2 (aka MAP3K8) and is a serine-threonine protein kinase expressed in both innate and adaptive immune cells. It is known that Tpl2-/- mice are more susceptible to other infectious agents such as Toxoplasma gondii, Listeria monocytogenes, Mycobacterium tuberculosis and influenza compared with wildtype mice. This indicates the important role that Tpl2 plays in regulating innate immune responses to infection.

 

S. xylosus is an environmental contaminant and common commensal bacterium, although it can cause opportunistic infections and has been reported in other strains of mice such as athymic nudes and NADPH oxidase deficient mice. The authors speculate that the reason this current outbreak was restricted solely to male Rag1-/-Tpl2-/- mice is due to increased aggression generally seen in male mice that may facilitate introduction of the bacteria into skin wounds. The reason why only Rag1-/-Tpl2-/- and not Rag1-/- or Tpl2-/- mice were affected is unclear. The authors suggest that because Tpl2 is required for superoxide production in macrophages, it may be that the combined defects in mature T cells and superoxide production in the double knock-out mice contribute to their increased susceptibility to S. xylosus infection.

 

QUESTIONS (True or False)
1.
Staphylococcus xylosus is a pathogenic bacterium that causes clinical disease in both immunocompromised and immunocompetent animals.

2.
Only male Rag1-/-Tpl2-/- mice showed clinical signs of infection with S. xylosus.

 

ANSWERS
1.
False: S. xylosus is a commensal organism that is found commonly in the environment, but can cause opportunistic infections in immunocompromised animals.

2.
True

Swine Model

Mitsutake et al. Differences in Vascular Response between Balloon Overstretch and Stent Overexpansion in Nonatherosclerotic Porcine Coronary Arteries, pp. 350-355
Primary Species: Pig (Sus scrofa)

SUMMARY: The complication of restenosis after coronary interventions has been greatly reduced following the technical development. To study restenosis and to evaluate the effect of various therapies large volumes of new neo-intimal hyperplasia are needed. In the present study the restenotic responses after balloon overstretch and stent overexpansion was studied in a nonatherosclerotic porcine coronary arteries model.

In 5 female Yorkshire pigs a total of 30 sites in 15 coronary vessels were treated by using balloon injury or stent implantation. The swine underwent follow-up coronary angiography at 4 weeks. They were studied with intravascular ultrasonography (IVUS), to assess the extent of neointimal hyperplasia and the relationship between the magnitude of neointimal hyperplasia and the degree of vessel injury. With optical coherence tomography (OCT) neointimal tissue characteristics were studied.

The results showed that the lumen area stenosis and plaque burden were greater in stented sites than in balloon injury sites. The OCT showed that predominant pattern in balloon injury sites was homogenous while for the stented sites it was layered or heterogenous pattern. Neointimal hyperplasia was higher after oversized stenting than after balloon overstretch. The stent overexpansion is more appropriate for studying restenosis than the balloon overstretch injury model.

 

QUESTIONS (True or False)
1.  
The porcine nonatherosclerotic coronary artery restenosis model is the most useful, practical and adaptable restenosis model

2.  
There is a strong correlation between the degree of arterial injury and the extent of the inflammation as well as between the extent of inflammatory reaction and the degree of neointimal hyperplasia.

 

ANSWERS       

1. True                  
2. True                    

Nonhuman Primate Models

Kim et al. A Simple Way to Eradicate Methicillin-Resistant Staphylococcus aureus in Cynomolgus Macaques (Macaca fascicularis), pp. 356-359
Domain 1: Management of spontaneous and experimentally induced diseases and conditions

Primary Species: Macaques (Macaca spp.)

 

SUMMARY: This group examined the prevalence, screening protocol, and treatment protocol of MRSA in their colonies of cynomolgus macaques (Macaca fascicularis) in Seong-nam City, Korea. Their interest in MRSA is attributable to their research, where transplant recipients receive various immunosuppressive agents. Due to these agents, the risk of recolonization and secondary infections is increased.

 

They collected data from two groups of macaques: already in-house (7 immunocompetent and 9 immunocompromised) and newly imported (94 research-naive). They collected nasal swabs and skin swabs from axillary regions. Two screening methods were used- standard and rapid. For standard screening, swabs were streaked on blood agar plates and cultured for 24h, followed by gram staining, catalase testing, coagulase testing, and antimicrobial susceptibility testing. A positive sample was reported when the sample was resistant against cefoxitin. For rapid screening, swabs were streaked on CHROMagar MRSA plates and cultured for 24hrs. The growth of pink colonies was considered positive. Using the standard protocol, nasal swabs from 1/7 immunocompetent and 2/9 immunosuppressed macaques were positive. Skin swabs were not used for follow-up testing as they did not yield as robust cultures as nasal swabs. Using the rapid screening protocol, 18/82 macaques tested positive. Positive animals were treated once daily for 14 days with 2% mupirocin ointment applied intranasally with sterile dry swabs. This treatment is used in humans for nasal MRSA colonization. Follow-up testing was performed by using the standard screening protocol; animals were found to be negative and remained negative post-treatment.

 

In conclusion, the rapid screening test has low specificity compared to other methods. But it may be an efficient management tool to screen for MRSA in cynomolgus macaques. Mupirocin application may be useful in clearing the infection and protecting against recolonization.

 

QUESTIONS
1.
Where does MRSA colonize?

2.  
True or False: Only sick, immunocompromised persons can be carriers of MRSA.

3.
Can transmission of MRSA occur between non-human primates and human caretakers?

 

ANSWERS
1. 
MRSA colonizes in the nasal cavity, throat, and skin.

2.  
False. Even healthy persons without healthcare-related risk factors can be carriers of MRSA.

3. 
Yes. This is why personal protective equipment is necessary, to reduce this risk of potential transmission.

Vermillion et al. Immune Activation of Platelets in Response to Serial Phlebotomy in Pigtailed Macaques (Macaca nemistrina), pp. 360-367

 

SUMMARY: Serial phlebotomy in NHP is a common sampling practice for repeated-measures studies in biomedical research.  The repeated measures experimental design allows for surveillance of a longitudinal change within a single subject.  Studies on the effects of serial phlebotomy on hematopoietic parameters are limited.  The authors wanted to study the effects of serial phlebotomy on platelet parameters and characterize the platelet phenotype throughout a 30-day study involving 7 blood draws.

 

Phlebotomy was performed on 23 juvenile male pigtailed macaques (Macaca nemestrina) at days 0, 2, 4,7,10, 21, and 30 to quantify the circulating platelet count and markers of both hemostatic and immune platelet activation.   Blood was collected via the femoral vein by the same person at the same time of day across time points to reduce bias or variability.  The citrated whole blood was processed within 30 minutes of collection for analysis of platelet activation markers (P-selectin and CD40L) and platelet surface expression of MHC Class I and II molecules by flow cytometry. 

 

To assess the effects of the serial phlebotomy on all CBC parameters, the authors analyzed erythrocyte, platelet, and leukocyte counts at each time point.  Hematocrit decreased on days 4 and 10 but platelet counts did not change from baseline values and mean platelet values increased on days 2 and 4.  Platelet counts increased significantly on days 21 and 30 while hematocrit and leukocyte levels returned to baseline. 

 

The authors demonstrated that weekly collection of less than 7.5% total blood volume increased platelet surface expression of MHC class I by day 4 and again 11 days later.  The increased expression of MHC class I resulted in significantly increased platelet and PLA count at day 21 and 30 of the study.  The platelet phenotype at day 21 was characterized by increases in both MHC class I and class II surface expression which is indicative of platelet immune activation.  Platelet immune activation may have confounding effects on certain research aims and should be considered when planning serial phlebotomy into a study design. 

 

QUESTIONS
1.
What are two common types of biomedical research studies that utilize a repeated measures experimental design? 

2.
T/F: Phlebotomy triggers platelet activation directly through platelet-endothelial cell interaction and indirectly through the production of erythropoietin.

3.
Ketamine anesthesia has been shown to (inhibit/stimulate) platelet aggregation and activation.

 

ANSWERS
1.
Disease pathogenesis and pharmaceutical studies

2.
T

3.
Inhibit

 

Shipley et al. Mycobacterium kansasii Isolated from Tuberculin-positive Rhesus Macaques (Macaca mulatta) in the Absence of Disease, pp. 368-375

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
Domain 4: Animal Care 
Primary Species: Macaques (Macaca spp)

SUMMARY: This study describes the testing and follow-up of 6 Chinese-origin rhesus macaques (Macaca mulatta) infected with Mycobacterium kansasii that tested positive on intradermal tuberculin tests (TST) despite evidence of disease clinically and pathologically. This clinical report is the first description of TST-positive NHP yielding Mycobacterium-positive cultures in the absence of disease.

 

Background:  Mycobacterium kansasii infection is one of the most common causes of mycobacterial disease in people and produces tuberculosis-like disease that is clinically indistinguishable from M. tuberculosis in both humans and NHP. M. kansasii has been reported infrequently in asymptomatic wild or domestic animals such as birds, wild deer, pigs, dogs, and squirrel monkeys (Saimiri sciureus sciureus). Infection with M. kansasii accompanied by inflamed lymph nodes or pneumonic lesions has been described in rhesus monkeys, squirrel monkeys, cattle, llamas, goats, camels, and both domestic and feral pigs. M. kansasii has also been isolated occasionally from unpasteurized cow milk. Mycobacterial infection in NHP is usually a rapidly spreading disease, leading to high morbidity and mortality. Mycobacteriosis is usually acquired through human, animal, or environmental contact.  Infection can produce a variety of clinical signs, including cough, dyspnea, weight loss, diarrhea, and lymphadenopathy, or infection may be asymptomatic. Gross lesions of the disease include caseous nodules in hilar lymph nodes and lung, coalescing lesions within the lung, and tubercles extending into the thoracic pleura. Advanced disease demonstrates secondary spread of tubercles to other organs including the spleen and various lymph nodes, resulting in multifocal miliary disease. Acid-fast bacilli can be identified within lesions by using an acid-fast stain. NHP colonies are screened through intradermal tuberculin tests (TST) using mammalian old tuberculin (MOT). The TST has been the mainstay of Mycobacterium spp. screening and antemortem diagnosis in NHP since the 1940s and are currently the only ILAR–CDC-approved method for mycobacterial testing of animals in primary import quarantine. MOT is a poorly defined preparation composed of various mycobacterial antigens that are known to be highly cross-reactive regarding the sensitization of hosts by environmental mycobacteria. TST evaluates the presence of a type IV delayed hypersensitivity reaction to an intradermal injection of MOT in the superior eyelid of NHP, which allows for monitoring for response to injection without the need for sedation to the examined injection site. The injection site is evaluated at 24, 48, and 72 h after injection for the development of erythema, induration, swelling, and eyelid ptosis or necrosis. Tissue response is graded on a scale of 0 to 5; grades 0 through 2 are considered negative; grade 3 is equivocal; and grades 4 and 5 are considered positive for infection. Known causes of false-negative results include anergic animals and those with compromised immune systems. Causes of false-positive results include previous administration of complete Freund adjuvant, traumatic MOT injection, and vaccination with the Bacillus Calmette–Guerin vaccine. Measles vaccine is recognized to immunosuppress animals sufficiently to lead to interference with the tuberculin test.

 

Study Cohort: The macaques were imported into the US by an AAALAC-accredited contract quarantine facility, after a series of 3 negative TST. After import, a series of 3 more TST were administered, and the animals cleared import quarantine requirements as described in the Federal Quarantine Regulations (42 CFR 71.53). During an additional quarantine procedure at a research facility, some of NHPs underwent an additional quarantine process, and one animal exhibited a 4+ response to MOT testing. The animal was isolated and TST was repeated in the contralateral eyelid and in the abdominal skin, again testing positive (4+). The import cohort underwent additional testing and 5 more had positive TST tests.

 

Findings: Mycobacterium kansasii was cultured from the hilar lymph nodes from 2/6 TST-positive macaques, but showed no evidence of disease according to clinical assessment, radiography, gross pathology and histopathology. No pulmonary lesions were observed on gross necropsy and no abnormalities noted on histopathologic analysis of tissues. All acid-fast staining results were negative. The expression levels of several host innate immune-response genes in peripheral blood lymphocytes (IL2, IL17, and TLR2) were downregulated in M. kansasii-positive macaques. These genes have been reported to be altered in human tuberculosis patients. The contract quarantine company that had imported these macaques conducted an in-depth review of the Chinese primate supplier and discovered that swine were bred and raised on the same site. Swine are recognized as a reservoir of M. kansasii and might have been the source of infection.

 
Conclusions: The lack of gross and histopathologic lesions despite TST positivity and positive culture results of M. kansasii from lymph nodes suggests a latent infection in the absence of overt mycobacteriosis. The presence of positive TST in the absence of disease raises serious concerns regarding the diagnostic methods available to detect mycobacterial infections in NHP. The reported cases indicate the need for improved, reliable diagnostic assays

 
QUESTIONS
1. What type of reaction is being assessed by intradermal tuberculin tests?

2. Where are intradermal tuberculin tests typically given in NHP?

3. At what time points are intradermal tuberculin tests evaluated for NHP?

4. What stain is used to help identify Mycobacterium histologically?

5. How is TST scoring done in NHP?

ANSWERS
1. Type IV delayed hypersensitivity reaction

2. 24, 48, and 72 h after injection

3. Intradermal injection of MOT in the superior eyelid

4. Acid-fast

5. Evaluated for the development of erythema, induration, swelling, and eyelid ptosis or necrosis. Tissue response is graded on a scale of 0 to 5; grades 0 through 2 are considered negative; grade 3 is equivocal; and grades 4 and 5 are considered positive for infection

Dickerson et al. Uterus-like Masses in a Rhesus Macaques (Macaca mulatta), pp. 376-380

SUMMARY: Endometriosis is a relatively common condition that has been described in humans, old world monkeys and the great apes. It is characterized by cysts and fibrous adhesions throughout the pelvic cavity. A similar, but much more rare condition is when the ectopic endometrial tissue becomes surrounded by a thick wall of smooth muscle, resembling the uterine organoid structure. These masses, termed endomyometriomas, uterus-like masses (ULM), and extrauterine adenomyomas are exceedingly rare in humans and currently have not been characterized in NHPs. This case report describes for the first time a case of endometriosis in a rhesus macaque that grossly and histologically resembles a ULM previously described in women.

 

A 20-year old female rhesus macaque with a history of several hysterotomies; uterine enlargement; prolonged, irregular menses; and recent mucosal challenge with SIV presented for routine physical exam where moderate uterine enlargement and ventral adhesions were observed. Abdominal radiographs supported the physical exam findings by showing a circular, soft-tissue density mass in the caudal abdomen, but no cystic structures were detected using ultrasound at the time of initial examination. During the follow-up exam, however, an intraabdominal mass was palpated and further supported by ultrasound examination which revealed a homogenous, hypoechoic cyst with disorganized hyperechoic areas. Aspiration of the cyst yielded dark-brown fluid and a diagnosis of presumptive endometriosis with cyst formation was made and a laparotomy was scheduled. CBC and serum chemistry values remained within reference intervals for both the initial and follow-up physical exams.

 

At surgery, 4 masses were resected that had smooth, off-white walls and contained dark reddish-brown fluid. On microscopic examination, the cystic spaces were lined by endometrial tissue with endometrial glands surrounded by smooth muscle and fibrous connective tissue and omental endometriosis with smooth muscle metaplasia was diagnosed. The macaque recovered uneventfully and continued to do well for 12-weeks post-surgery when she was euthanized at a defined project endpoint. At necropsy, the uterus was enlarged and contained 2 endometrial stromal polyps but there was no evidence of endometriosis or a uterus-like mass at necropsy. In conclusion, this case represents the first report of endometriosis with features of a ULM in a NHP.

 

QUESTIONS
1. Which of the following are differentials for an abdominal mass in a macaque?

a. Endometriosis

b. Endomyometriosis

c. Adenoma

d. All of the above

e. a and c
2. Endometriosis is a condition that occurs in the following species?

a. Old world monkeys

b. New world monkeys

c. Great Apes

d. All of the above

e. a and c
ANSWERS

1.
d

2.
e
 
