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OVERVIEW

Pritt and Hammer. The Interplay of Ethics, Animal Welfare, and IACUC Oversight on the Reproducibility of Animal Studies, pp. 101-105

Domain 3: Research; Domain 4: Animal Care; Domain 5: Regulatory Responsibilities
SUMMARY: This paper addresses some of the issues related to the challenges of reproducibility in animal studies and how ethical theories behind animal research, policies, and practices meant to enhance animal welfare and the IACUC oversight process influence the reproducibility of animal studies.  In 2014, ILAR’s roundtable discussion on “Reproducibility Issues in Research with Animals…” summarized that concerns regarding the ‘prevalence in the number of peer-reviewed studies that cannot be reproduced particularly those containing data from experiments using animals and animal models’.  ILAR’s report goes onto to say that reproducibility problems impede the advancement of some animal research, long-term repercussions include the erosion of the integrity and public trust in science and endangerment of the entire scientific endeavor which may lead to decreased funding and support.

 

Causes: Pitt and Hammer write reasons that are commonly cited for this lack of reproducibility include inappropriate study design, errors in conducting the research, and potential fraud.  More commonly statistical insufficiency leads to under-powered studies.  Additional other causes include: incorrect data interpretation, unforeseen technical issues, incorrectly constituted (or absent) control groups, selective data reporting, inadequate or varying software system or blatant fraud. There may also be bias toward publishing only positive results or inflation of a study’s importance.  Some other causes maybe related to animal care, health, and welfare, as well as, biological physiological, and animal care (i.e. animal vendor/source, genetic background, animal husbandry, animal health, and animal affective/emotional states).  Furthermore, flaws in study design, variability in study conduct, and poststudy evaluation and publication bias may also contribute to problems in reproducibility.

 

Why Is This Important (Ethical Consideration): The authors argue that animal study reproducibility directly relates to the justification of animal research based on utilitarianism (actions that produce the greatest good or happiness for the greatest number are the most moral actions).  Poor reproducibility wastes both animal lives and financial resources, time and human energy.  Some critics of this idea argue that not all non-reproducible studies are a waste.  Furthermore, some have mentioned that investigators label their studies as “exploratory” or “confirmatory” emphasizing the need to reproduce the results. 

 

Animal Care: They discuss variability in animal care (e.g. allowable tumor size varies amongst institutions). Two good resources that address reproducibility problems because of differing animal welfare and care are: 1. Animal Research: Reporting of In Vivo Experiments (ARRIVE), 2. Guidance of for the Description of Animal Research in Scientific Publications.

 

IACUC and Regulatory Policy: There is no current oversight or policy required to evaluate reproducibility.  The authors claim that the challenge to evaluating reproducibility in a study comes from the goals of various agencies, regulations, and institutional policies and multiple interpretations of the 3Rs (reduction, replacement, refinement).  The AWA and US Gov Principles for the Utilization and Care of Vertebrate Animals Used in Testing, Research, and Training do not focus on study reproducibility and encourage the smallest number of animals possible to be used without regard to reproducibility. The Guide for Care and Use of Laboratory Animals also does not discuss the issue of reproducibility. 

 

Conclusion: The authors argue that scientists have not fully considered the potential ramifications on ethical constructs for animal research, animal welfare considerations in animal research programs, the regulatory environment, and oversight by IACUCs.   The lack of reproducibility maybe coming from a variety of factors such as: animal care variability, regulatory policies that do not clearly address the need for ideal animal numbers, and the IACUCs need to follow regulatory policies that ask for minimal amount of animal numbers to be used instead of the ideal number of animals needed to address the research objective.

 

QUESTIONS 
1. 
In this article potential factors to causes problems in study reproducibility include?
a.
Inappropriate study design
b.
Errors in conducting the research
c.
Fraud
d.
Variability in animal welfare and care or animal husbandry
e.
All of the above
f.
None of the above
2. 
The authors recommend which of the following regulatory guidelines as a good resource for addressing reproducibility issues in animal studies:
a.
Animal Welfare Act
b.
US Gov Principles for the Utilization and Care of Vertebrate Animals Used in Testing, Research, and Training
c.
The Ag Guide
d.
Russell and Burch’s 3 R’s
e.
All of the above
f.
None of the above
3. 
True/False. According this article, the Guide is a good resource to use when addressing issues of reproducibility.
 

ANSWERS
1. 
e. All of the above
2. 
f. None of the above
3. 
False.  The Guide does not address reproducibility
ORIGINAL RESEARCH

Fish Model

Rizzo et al.  Biochemical, Histopathologic, Physiologic, and Behavioral Effects of Nonsteroidal Antiinflammatory Drugs in Rainbow Trout (Oncorhynchus mykiss), pp. 106-111
Domain 2: Management of Pain and Distress

Tertiary Species: Other Fish (Rainbow Trout (Oncorhynchus mykiss))
 

SUMMARY: This article looked at using three NSAID in Rainbow trout. 48 fish were divided into saline, ketorolac, flunixin and ketoprofen groups administered 5 mins prior to exploratory celiotomy.  Baseline blood work was collected 7 days prior to surgery. Baseline behavior was collected 24 h prior to surgery. Physiologic and behavioral parameters were assessed 2 h after surgery and 24 h after surgery. Blood was collected 48 h after surgery and all fish were euthanized 14 d after surgery for tissue collection.

 

Results: Phosphorus concentrations differed before and after surgery in the saline group compared to the flunixin group.  No changes were observed in all other 9 analytes. No significant difference in gross or histologic incision site was observed.  The change in respiratory rate did not differ between the four groups.  Overall weight did not change in any group, but the highest losses were observed in the saline group between 7-14 d post procedure. Feeding and vertical position did not differ significantly in any of the groups.

 

Discussion: Since there were no negative effects, this study suggests that the use of the three NSAID were safe to use in Rainbow trout. This study also suggests that respiratory rate and weight, although they did not differ in this observation, would be a good predictor of pain in teleost fish. 

 

QUESTIONS
1.
Which of the following cause nephrotoxicity and hepatotoxicity after chronic administration to rainbow trout?

a. 
Opioids

b. 
Diclofenac

c. 
Ketoprofen

d. 
Flunixin

2.
Which of the following a COX-2 selective NSAID?

a. 
Firocoxib

b. 
Ketorolac

c. 
Flunixin

d. 
Ketoprofen 

3.
True or False: NSAID work by inhibiting cyclooxygenase (COX) enzymes, which catalyze the conversion of arachidonic acid into prostaglandins, thereby providing anti-inflammatory, antipyretic, and analgesic properties

4.
True or False: COX-1 is induced by various inflammatory signals and COX-2 is constitutively expressed

  

ANSWERS
1.
b
2.
a
3.
T

4.
F. It’s reversed; COX-2 is induced by inflammatory signals

Reptile Model

Birke et al. Cystic calculus in a Laboratory-housed Green Anole (Anolis carolinensis), pp. 112-115
Domain 1:  Management of Spontaneous and Experimentally Induced Diseases and Conditions; T3, K1, K9 

Tertiary Species:  Reptiles

 

SUMMARY: This is a case report of a wild-caught, adult male green anole that presented for anorexia on a study evaluating effects of dietary restriction on locomotor performance. It is the first report of urolithiasis in a laboratory anole. Morphologic data collected included snout-vent length, tail-base thickness, and body weight. Locomotor performance was measured by chasing the animal down a 2m track placed at a 45o angle (simulates natural conditions). Urolith composition was determined via optical crystallography. Red latex was injected retrograde through the cloaca or directly through into the urinary bladder in 2 anole specimens for anatomic identification of the urinary bladder, which is not always easy in this species (thin/transparent when empty). The animal’s body weight decreased 26% over a 4-week period and it was uninterested in live prey (crickets dusted with calcium powder) and finished in the bottom 10th percentile for sprint speed. Liquid diet (0.1mL) was gavaged and extra crickets and water mistings were provided, but the animal remained anorexic and was euthanized (intracoelomic 1% MS222 followed by intracoelomic 50% MS222). Necropsy revealed a lack of fat stores, pulmonary congestion/hemorrhage, fluid-filled GI tract (parasite-negative on microscopy) and a 4.5mm x 2.5mm white, hard, irregular sodium urate calculi in the urinary bladder. Anoles are insectivores but most reptile species that develop calculi are herbivores (chelonians, iguanas). As the urolith increases in size it compresses pelvic organs, vasculature, and nerves, and can lead to hindlimb paresis, ileus, and fecal impaction. Given the anatomic location of the anole bladder, the prefemoral fossa can be palpated to investigate for uroliths, but palpation of this area may not be possible in very small or large chelonians or large iguanas.

 

QUESTIONS
1. 
True or False? Tail length is commonly used as an indicator of body condition, especially for lizards in dietary-restriction studies.

2. 
Of MS222 or benzocaine hydrochloride, which euthanasia agent does not create histopathological artifacts?

3. 
Which of the following euthanasia method is not considered acceptable with conditions for reptiles?

a. 
Neuromuscular blocking agents followed immediately by a lethal agent
b. 
Rapid freezing of animals under 4 g in liquid N2
c. 
Carbon dioxide inhalation
d. 
Hypothermia
 

ANSWERS
1. 
False. Tail-base thickness is commonly used.

2. 
MS222. Benzocaine hydrochloride requires the use of acetone or ethanol solvents which are irritating to tissues.

3. 
d. Hypothermia is unacceptable. It decreases tolerance to noxious stimuli and may be painful due to ice crystal formation in tissues.

 

 

Mouse Models

Toth et al. Influence of Chronic Exposure to Simulated Shift Work on Disease and Longevity in Disease-Prone Inbred Mice, pp. 116-126
Domain 3: Research; T3: Design and conduct research

 

SUMMARY: Shift work is a common situation and describes any job that requires work outside of standard daytime hours. These authors studied the effect of chronic exposure to disrupted diurnal patterns in 3 different strains of mice. The hypothesis was that creating a shift work mouse model would hasten diseases, such as metabolic, cancer, and autoimmune types. Three sets of data indicated the following: AKR/J mice are more likely to die from cancer with life-long exposure to shift work; NON/ShiLtJ male mice have impaired glucose tolerance after 8 weeks of exposure to simulated shift work; and lastly, MRL/MpJ mice develop a gender-related acceleration of auto-immune disease when exposed to shift work as compared as their stable cohorts on an uninterrupted photoperiod.

 

QUESTIONS (True or False)
1.  
WHO (World Health Organization) classifies shift work as a possible carcinogen

2.  
All three strains of mice in this study have no risk of morbidity or mortality, despite exposure to shift work

 

ANSWERS
1.  
True

2. 
False. Mice were selected because of at risk-genotypes, making them more of a higher risk to disease

 

Johns et al. Influence of Genetic Background on Hematologic and Histopathologic Alterations during Acute Granulocytic Anaplasmosis in 129/SvEv and C57BL/6J Mice Lacking Type I and Type II Interfoam Signaling, pp. 127-137

Primary Species: Mouse (Mus musculus)

 

SUMMARY: Granulocytic anaplasmosis (GA) caused by the tick-borne bacterial pathogen Anaplasma phagocytophilum occurs in different animal species and humans; characterized by fever, joint pain, and multiple peripheral cytopenias as well as clinical chemistry alterations including increased hepatic transaminases. Infection with this pathogen in laboratory mice recapitulates many of the clinicopathologic abnormalities of human infections, however, severity of disease and pathogen burden vary by strain, and strain-specific genetic abnormalities can affect immune responses to infection in wild-type mice.

The role of type I interferon (IFN) signaling in tick-borne bacterial infections has been subject of current interest. Type I IFN signaling promoted pathogenic effects of infection and increased pathogen burden in a mouse model of severe monocytic ehrlichiosis but the combine effects of type I and II IFN signaling during GA are still poorly understood. To continue with IFN signaling studies in tick-bone bacterial infection, some studies have suggested the development of a mouse model entirely lacking type I and II IFN signaling but some key factors should be considered such as the strain; as it has been an important variable in prior GA studies using genetically altered mice. The goal of the study was to determine whether mouse genetic background influenced pathogen burden and hematologic and histopathologic abnormalities in experimental A. phagocytophilum infection in mice lacking both type I and II FN signaling. C57BL/6 and 129/SvEv strains deficient both in type I and II IFN receptors were used in acute A. phagocytophilum infection model.

Control mice, 10 for each strain, were euthanized at day 0; and 18 mice from each strain were euthanized at 6, 8 and 12 d post infection. Blood samples were collected for CBC and differential leukocyte counts through blood smear; also tissues such as spleen, liver, kidneys, lungs, brain, sternum, inguinal lymph nodes and bone marrow were collected at necropsy for histopathology analysis. Clinical signs were rarely observed in both strains, mild ruffling of fur periodically throughout infection. Pathogen burden in multiple organs were pretty similar between strains of infected mice with few significant differences. Mice from 129/SvEv strain developed more severe hematologic abnormalities, severe leukocytosis with marked neutrophilia and lymphocytosis. Histopathologic analysis revealed varied severity of infection by organ in infected mice of both strains. More severe histopathology changes were observed in spleen and bone marrow of 129/SvEv mice whereas C57BL/6J mice develop more renal pathology. The absence of type I and II IFN signaling potentially uncovered differences in infection-induced outcomes between mice of different genetic backgrounds that may be lessened or absent in wildtype mice of the same backgrounds. The results support the evaluation of background strains effects when developing and refining mouse models of GA and other infectious diseases.

QUESTIONS

1. 
T/F. Severity of disease and pathogen burden in a mouse model for A. phagocytophilum infection vary by strain, and strain-specific genetic abnormalities can affect immune responses to infection in wild-type mice.

2.
Which of the following statements is true?

a. 
Beneficial effects of host type I INF signaling in viral infections are well established but the role of host type I IFN signaling in bacterial infections is unclear.

b. 
Type I IFN signaling promoted pathogenic effects of infection and increased pathogen burden in a mouse model of severe monocytic ehrlichiosis.

c. 
Mice of C57BL/6 and 129/SvEv background strains deficient in both type I and II IFN receptors.

d. 
All of the above are correct.

ANSWERS

1. 
T

2. 
d

 

  
Rat Models

Wren-Dail et al. Effect of Isoflurane Anesthesia on Circadian Metabolism and Physiology in Rats, pp. 138-146
Domain 3: Research

Primary Species: Rat (Rattus norvegicus)

SUMMARY: There is still much to learn about the mechanism of action and target sites of isoflurane anesthesia and CO2 on humans and animals, although recent reports implicate activation or inhibition of background K+ channels. Previous studies reveal the adverse effects of isoflurane and CO2 on animal physiology. In this study, the hypothesis is that compared with brief exposure to CO2 (70% CO2, 30% air), isoflurane (4%) anesthesia would have detrimental effects on circadian rhythms of physiology and metabolism in adult male Sprague-Dawley rats, similar to those reported in dogs and humans. Parameters measured included glucose, lactic acid, blood gases, potassium, total fatty acids (TFA), melatonin, leptin, insulin, and corticosterone (routinely measured for circadian studies).

Blood was collected from each group (n=6 per group) at one circadian time point every 4 days over 3 weeks by cardiocentesis under either isoflurane or CO2 gas anesthesia. Animals were maintained on a 12:12-h light:dark photoperiod.

Results: Results revealed that plasma levels of melatonin were low during the light phase in both groups (as expected) but the plasma melatonin during the dark phase was lower in rats exposed to isoflurane anesthesia compared to those exposed to CO2 anesthesia (more than 70% lower). Corticosterone levels were higher in the isoflurane-anesthetized group than the CO2 group, indicative of a physiologic stress response. However, corticosterone concentrations can vary considerably depending on various stressors and should be interpreted in conjunction with other indices of animal well-being. The study also found that rats anesthetized with isoflurane had lower total fatty acids, hyperglycemia and a shift in the insulin peak, causing the normal circadian rhythm to completely disappear. The isoflurane-anesthetized rats exhibited lactic acidosis caused by dose-dependent respiratory depression which in turn causes hypercapnia and respiratory acidosis. They also had lower potassium concentrations compared with the CO2 group, suggesting alteration of the K+ channel as a viable mechanism of action. The leptin levels were higher than in the CO2 anesthetized group.  

Discussion: A normal melatonin signal is essential for circadian regulation of physiology and metabolism. Isoflurane clearly disrupts the melatonin signal and thus biochemical homeostasis. Melatonin exhibits potent analgesic properties and the preservation of the melatonin signal during CO2 anesthesia may serve to reinforce some degree of analgesia, which might be lost during isoflurane anesthesia. Blood leptin concentrations followed a prominent circadian rhythm in the CO2 anesthetized group but not in the isoflurane anesthesia group. Leptin is produced by adipose tissue and acts on metabolic, respiratory and cardiovascular physiologic functions in addition to its well-known direct influence on obesity, appetite and metabolic syndrome. CO2 anesthesia, isoflurane anesthesia in rats, significantly disrupts normal circadian rhythms and blood levels of melatonin, TFA, Potassium, glucose, corticosterone, lactate and leptin. CO2 anesthesia is superior to isoflurane anesthesia in rats for short procedures because it preserves normal physiologic circadian function.

This study demonstrated that, unlike brief CO2 anesthesia, isoflurane anesthesia in rats significantly disrupts normal circadian rhythms and blood levels of melatonin, TFA, potassium, glucose, corticosterone, lactate, and leptin.

QUESTIONS (True or False)
1.
The induction time for CO2 compared to isoflurane anesthesia induction time in adult male Sprague-Dawley rats is shorter.       

2.
In comparing CO2 and isoflurane regarding pungency, irritability, and possible pain sensations, isoflurane is worse than CO2 

3.
Brief CO2 anesthesia achieves deeper anesthesia and the animals recover faster than with isoflurane

 

ANSWERS
1.
True. Isoflurane induction was 14-fold slower than CO2 induction time.

2.
False: both gases are comparable in terms of negative effects. They both cause nose twitching, nose touching and a few seconds of staggering before loss of righting reflex.

3.
True: Recovery with isoflurane is 7-fold slower than for those for brief CO2 anesthesia and anesthesia must be maintained with a nosecone for animals under isoflurane because the animals are not staying under surgical plane long enough.

 

Biasibetti et al. Comparison of Allogenic and Syngenic Rat Glioma Models by Using MRI and Histopathologic Evaluation, pp. 147-156
Domain 1

One-Line Summary: Allogenic rat glioma models provide variable outcomes that can interfere with drug evaluations, while syngeneic rat glioma models develop faster and grow more reproducibly.
 
SUMMARY: In this study, the author’s objective was to compare the allogeneic rat glioma model, C6-Wister, with the F98-Fischer syngeneic rat glioma model with respect to tumor growth or regression.  This comparison was made using MRI and histopathology.  The ideal rat model, for the authors, would have been one where the tumor was of glial origin, it grew in predictable and reproducible patterns, was weakly or nonimmunogenic and closely resembled human gliomas histopathologically.
Their results showed that the tumor volume and frequency varied considerably between different rat glioma models.  The MRI demonstrated several cases of spontaneous tumor regression in the C6-Wistar model.  The authors concluded that allogeneic models provide variable outcomes that can interfere with the evaluation of therapeutic protocols.  While gliomas in syngeneic models developed faster and grew more reproducibly because the immune response towards the syngeneic cells was minimal.  They further suggested that this feature of syngeneic models could potentially influence the cost of the experiment, as a faster tumor growth could reduce study duration and per-diem charges.

           

QUESTIONS
1.  
What does ATCC stand for?

2. 
Define the terms: allogeneic    syngeneic
3. 
TRUE/FALSE. Even though glioblastoma multiforme is the most common form of primary brain tumor, it responds well to treatment.

 

ANSWERS
1. 
American Type Culture Collection

2. 
Allogeneic - organisms or cells that are genetically dissimilar and hence immunologically incompatible, although from individuals of the same species.

    
Syngeneic - organisms or cells that are genetically similar or identical and hence immunologically compatible.

3. 
FALSE. Glioblastoma multiforme is aggressive and treatment-refractory in nature.  In addition to being the most common form of primary brain tumor, it is also one of the most lethal cancers.

Swine Model

Bui et al. Effects of Racecadotril on Weight Loss and Diarrhea Due to Human Rotavirus in Neonatal Gnotobiotic Pigs (Sus scrofa domesticus), pp. 157-164
 
SUMMARY: Diarrheal disease is the second leading cause of death in children younger than 5 y, and the most common cause of acute watery diarrhea in young children worldwide is rotavirus infection. Medicines to specifically reduce diarrhea would be a desirable adjunctive treatment to supportive fluid therapy to decrease the mortality rate of diarrheal diseases.

In this study, the efficacy of an antisecretory drug was evaluated, racecadotril, in treating human rotavirus (HRV)-induced diarrhea in a neonatal gnotobiotic pig model.

 

Methods: In total, 27 gnotobiotic pigs were randomly assigned (n = 9 per group) to receive either racecadotril, chlorpromazine (positive-control drug), or PBS (mock treatment) after inoculation with HRV.

Pigs were weighed daily, and rectal swabs were collected to determine fecal consistency scores and virus shedding.

Rotaviral infection was confirmed by ELISA and cell culture immunofluorescence.

 

Results: Overall, the racecadotril-treated pigs had less severe illness than either the chlorpromazine- or mock-treated groups;

 

Conclusion:  The conclusion was supported by the lower fecal-consistency scores, shorter duration of diarrhea, and significant gain in body weight during the study of the racecadotril-treated pigs.

 

Through its influence on decreasing intestinal hypersecretion, racecadotril was better able to control the clinical signs of rotaviral infection in the gnotobiotic pigs.

 

These results lend support for using racecadotrilas a treatment for rotaviral diarrhea.

QUESTIONS
1. 
Under what mechanism most of the drug for acute gastroenteritis work?

2. 
T\F. Racecadotril reduces peristalsis by μ- receptor agonists and working on Meissner's plexus and Auerbach's plexus.

3. 
What is the potential side effects of decreased gut motility??

ANSWERS
1. 
μ-opioid receptor agonists - reduce diarrhea by prolonging intestinal transit time

2. 
F. Racecadotril reduces hypersecretion in the intestine through the inhibition of enkephalinases.

3. 
Constipation, abdominal discomfort, and bacterial overgrowth

 

Nonhuman Primate Models

Frydman et al. Local and Systemic Changes Associated with Long-term, Percutaneous, Static Implantation of Titanium Alloys in Rhesus Macaques (Macaca mulatta), pp. 165-175

Domain 3: T3, K4

Primary Species: Macaques (Macaca spp.)

 

SUMMARY: Metal alloys are frequently used as implant materials in veterinary medicine. Recent studies suggest that many alloys induce both local and systemic inflammatory responses. In this study, 37 rhesus macaques with long-term skull-anchored percutaneous titanium alloy implants (duration, 0 to 14 y) were evaluated for changes in their hematology, coagulation, and serum chemistry profiles. Negative controls (n = 28) did not have implants. Macaques with implants had higher plasma D-dimer and lower antithrombin III concentrations than nonimplanted animals. In addition, animals with implants had higher globulin and lower albumin and calcium concentrations compared with nonimplanted macaques. Many of these changes were positively correlated with duration of implantation and the number of implants. Chronic bacterial infection of the skin was present around many of the implant sites and within deeper tissues. Representative histopathology around the implant site of 2 macaques revealed chronic suppurative to pyogranulomatous inflammation extending from the skin to the dura mater. X-ray fluorescence microscopy of tissue biopsies from the implant site of the same 2 animals revealed significantly higher levels of free metal ions in the tissue, including titanium and iron. The higher levels of free metal ions persisted in the tissues for as long as 6 mo. after explantation. These results suggest that long-term skull-anchored percutaneous titanium alloy implants can be associated with localized inflammation, chronic infection, and leaching of metal ions into local tissues.
 

QUESTIONS
1. 
What is D-dimer and describe its function.

2.
T/F. Antithrombin III is an anticoagulant synthesized in the liver, binds, and inhibits several coagulation factors, including factors II and X.

 

ANSWERS
1. 
D-dimer is a fibrin degradation product that forms when crosslinked fibrin is cleaved by plasmin and is therefore an indicator of fibrinolytic activity; elevations in D-dimer are suggestive of ongoing clot lysis or a hyperfibrinolytic state.

2. 
True
 

Doanne et al. Well-differentiated Liposarcoma in a Bonnet Macaque (Macaca radiata), pp. 176-179
Domain 1: Management of spontaneous and experimentally induced diseases and conditions
Primary Species: Macaques (Macaca spp.)

SUMMARY: This is a case report detailing the history, clinical signs, diagnosis, and treatment of a spontaneous well-differentiated liposarcoma in a 28-year-old intact female bonnet macaque. The patient was seropositive for Macacine herpesvirus 1and simian retrovirus type D. A nonreducing umbilical hernia/mass was noted on the macaque during routine physical exam shortly after arrival of the animal to the facility. 6 years later during a routine physical exam, it was noted that the mass was ulcerated and had doubled in size. Ultrasonography confirmed a heterogenous soft-tissue mass that was independent of the body wall. Thoracic radiographs revealed no lung metastases. Complete surgical excision was performed, and histopathology revealed the tissue to be a multilobulated mass with lobules predominantly composed of poorly differentiated spindle cells arranged in streams. Neoplastic cells were present randomly throughout the mass, and morphologic diagnosis was well-differentiated liposarcoma. At the time of publication, no local recurrence of neoplasia was apparent.

Liposarcoma is the most common soft-tissue malignancy in humans, and well-differentiated liposarcoma is locally aggressive and does not metastasize. Chemotherapeutic agents for liposarcoma are CDK2 (cyclin-dependent kinase 2) inhibitors, as the genes encoding the CDK2 oncoproteins are overexpressed in liposarcoma cases. This group has seen an increase in subcutaneous lipoma cases in their colony of 9 advanced-aged, simian-retrovirus-positive, Macacine-herpesvirus-positive, female bonnet macaques. However, neither of these agents has been previously linked to liposarcoma.

This is the first documented case of well-differentiated liposarcoma in a bonnet macaque. Due to the increase in prevalence of liposarcoma in this colony, bonnet macaques may prove to be a useful model for human multiple lipoma and liposarcoma.

QUESTIONS
1. 
What are the most common spontaneous malignancies in NHPs?

2.
What is/are the mode(s) of transmission for simian retrovirus (SRV)?

3. 
What is an example of a CDK2 inhibitor?

ANSWERS
1.  
Enteric adenocarcinoma.

2. 
Both horizontal (via bite wounds and sexual contact) and vertical transmission occurs in NHPs.

3.  
Palbociclib

 

