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Mouse Models

Williams et al. Ulcerative Dermatitis in C57BL/6 Mice Exhibits an Oxidative Stress Response Consistent with Normal Wound Healing, pp. 166-171

Primary Species:  Mouse (Mus musculus)

SUMMARY
UD Review: Ulcerative dermatitis of C57BL/6 mice is a common syndrome of unknown etiology. Lesions are due to severe pruritus-induced self-trauma. Ulcerations present predominantly on the dorsal scapulae, although torso, shoulder, and facial lesions are also common. Proposed etiologies include: age, sex, diet, immune-complex vasculitis, primary follicular dystrophy, and behavioral (e.g., trichotillomania-like syndrome). Treatment options that have been demonstrated to have an effect on UD (but not in all cases) include: maropitant citrate (Cerenia), vitamin E, cyclosporine, caladryl lotion, and toenail trimming. 

Alternative Hypothesis: If UD is simply a self-inflicted consequence of abnormal behavior, such as excessive scratching or grooming, then it likely would behave similarly to a normal wound, which initiates a robust oxidative stress response to combat oxidative injury. 

This Study: Authors investigated the oxidative stress response of UD to determine whether it is similar to the response exhibited during normal wound-healing by comparing skin biopsies of BL6 mice with UD, normal wounds and a control with BALB/c mice with normal wounds and a control. The authors evaluated expression levels of genes representing various arms of the oxidative stress response pathway in affected and unaffected BL6 mice. Results indicated no evidence of a defect in the oxidative stress response and UD. Findings are consistent with a typical wound and therefore no defect in oxidative stress in mice with UD.

QUESTIONS:

1. Which of the following are proposed etiologies of UD in BL6 mice?

a. Vitamin A deficiency

b. Seasonal variation

c. Obsessive compulsive behaviors

d. a and b
e. a, b, and c
2. Which best describes the mechanism of action of maropitant citrate?

a. Beta adrenergic antagonist

b. NMDA receptor antagonist

c. Tachykinin neurokinin 1 (NK1) receptor antagonist

d. Gamma-aminobutyric acid antagonist

3. Which of the following inflammatory cell types are found in UD lesions?

a. Neutrophils

b. Eosinophils

c. Mast cells

d. a and b
e. a and c
4. T/F: Development of UD later in life can be predicted based on increased scratching behavior at a young age in mice.

ANSWERS:

1. e. All of the above have been proposed as potential etiologies for UD.

2. c
3. e. Neutrophils, lymphocytes, macrophages, and mast cells have been localized in UD lesions

4. T

Trammell et al. Markers for Heightened Monitoring, Imminent Death, and Euthanasia in Aged Inbred Mice, pp. 172-178

Domain 2: Management of Pain and Distress, K8. Humane endpoint criteria

Primary Species:  Mouse (Mus musculus)

Goal: to identify objective criteria that would reliably predict spontaneous death in aged inbred mice.

SUMMARY: AKR/J, C57BL/6J, and BALB/cByJ mice were implanted with a microchip subcutaneously that read temperature.  Mice were evaluated weekly for body weight, temperature and general signs of illness.  Preemptive euthanasia was performed if the mice showed: palpable hypothermia, inability or unwillingness to walk, lack of response to manipulation, severe dyspnea or cyanosis, and large bleeding or ulcerated tumors-these mice were considered to have died.  Baseline values were defined as the average values measured during weeks 12-9 wks prior to death for AKR mice and weeks 16-13 prior to death for BALB/c and C57 mice.  Temperatures were normalized as a difference from baseline, whereas body weight and the derived variable temperature x body weight  (TxW)were normalized as a proportion of baseline for each individual.  3 weeks prior to death AKR/J mice began to show significant drops in both body temperature and body weight.    BALB/c mice showed substantially more variability in body weight, temperature and TxW data than C57 and AKR mice possibly reflecting the lower number of BALB/c mice used.  Both C57 and BALB/c mice showed significant weight loss that began at 10 or 11 wk prior to death.  However 8/31 C57 and 6/13 BALB/c did not show a weight loss of 95% of baseline.   Both strains developed significant hypothermia beginning at 7 weeks prior to death with a precipitous fall occurring at the last measurement taken prior to death.  But 6 C57 and 4 BALB/c mice did not show a reduction in temperature of greater than 1 degree C the week prior to death.  Some mice even developed hypothermia that resolved prior to death and later returned.  They concluded that for AKR/J mice a body weight of less than 34g or a temperature below 35 degrees C would signal that death will occur within 2-3 weeks.  They suggest hypothermia of greater than 1degree C should prompt more intensive monitoring for C57 and BALB/c since some recovered and hypothermia >3 degrees should be euthanized.  The derived measure of TxW as compared with individual measures did not provide additional sensitivity or precision for prediction of either imminent death or accelerating clinical decline.  
QUESTION
1.
What disease are AKR/J mice often affected by?

a. 
Epicardial mineralization

b. 
Leukemia/lymphoma

c. 
Atrial thrombosis

d. 
Glomerulonephritis

ANSWER
1. B. Lymphoma/leukemia affect 60-90% which cause them to die early at about 254 days.    

Huang et al. Expression of Maspin in the Early Pregnant Mouse Endometrium and Its Role during Embryonic Implantation, pp. 179-184

Primary Species:  Mouse (Mus musculus)

 

SUMMARY: Maspin, a member of the serpin (serine protease inhibitors) is a tumor suppressor gene identified in 1994. It participates in cell migration, adhesion, invasion and apoptosis. Recent studies have indicated that maspin is expressed in breast cancer, endometrial cancer, trophoderm cell tumors, cervical carcinoma, liver cancer, lung cancer, esophageal cancer and other malignant tumors. 

This group demonstrated that maspin is expressed in the endometria of early-pregnant mice. In addition, they performed an in vivo study utilizing an injection of antimaspin polyclonal antibody into the uterine horn which showed significant inhibition of embryonic implantation. The results of these two studies indicate that maspin plays a role in the regulation of early embryonic implantation. 

Embryonic implantation is an important process in mammalian reproduction and includes both the invasion of trophoblastic cells into the endometrium and formation of the placenta. This invasion process involves the interaction and regulation of adhesion molecules, proteolytic enzymes, growth factors, cytokines and vasoactive factors. 

This study showed an increased expression of maspin during the early days of pregnancy and reached a maximum at the time of implantation. Therefore, the group speculates that maspin plays an essential role in cell apoptosis, cell adhesion, and degradation of the extracellular matrix during early pregnancy especially during embryo implantation.

QUESTIONS
1. What is the first step in a successful pregnancy?

2. What are the crucial processes needed for successful embryonic implantation?

3. What are the key features of embryonic implantation?

ANSWERS
1. Embryo implantation

2. Synchronization of blastocyst development and modification of the maternal endometrium

3. Invasion of the trophoblastic cell into the endometrium and formation of the placenta

Takagi et al. Genomic Analysis and Pathogenic Characteristics of Lymphocytic Choriomeningitis Virus Strains Isolated in Japan, pp. 185-192

Primary Species:  Mouse (Mus musculus)

 

SUMMARY: This study determined the genomic sequence and compared pathogenicity of 3 new lymphocytic choriomeningitis virus (LCMV) strains.   Two of the strains, OQ28 and BRC were isolated from mice in Japan, the other strain, WE(ngs) was derived from strain WE.   Lymphocytic choriomeningitis (LCMV), a RNA virus of the Arenavirus genus, is zoonotic and transmitted to humans via urine or saliva of infected mice, the natural reservoir of the virus.   In humans, LCMV infections are usually asymptomatic; however clinical signs (neurological signs, abortion) are possible in immunodeficient people.    Mice that are naturally infected with LCMV typically do not have clinical signs.  Mice infected experimentally with the virus can show clinical signs such as ruffled fur, hunched posture, and neurologic deficits.    The virus is not cytolytic, and clinical signs result from the immune system attaching infected cells on critical organs in mice.    Clinical signs and severity of disease are linked to the strain of virus.

 

For this study, ICR mice were inoculated intraperitoneally (IP) with 10² or 104 TCID50 of virus to compare pathogenicity of the 3 strains.   Organs and blood were removed from surviving mice for viral gnomic sequences to be performed by RT-PCR.    IgG titer levels were also determined. Three additional mouse experiments were performed with strains OQ28 and BRC.   BALB/c mice were inoculated IP with 104 LCMV strain OQ28.    Female ICR were inoculated intracerebrally (IC) with 104 TCID50 of virus BRC.  ICR mice were inoculated IP with strain BRC.   Each group was observed for clinical signs for 29d.   Mice that survived the viral infection typically did not display clinical signs of disease; death was an IACUC approved endpoint to determine viral virulence.   Organs and blood were harvested from surviving mice for RT-PCR determination of viral genomic sequence.

 

Genomic sequences of the three strains were compared to the published genomic information of strain WE.   This study found that the untranslated regions and intergenic noncoding regions of both S RNA and L RNA differed among the 4 strains.   However, the lengths of the coding regions (NP, GP, L, and Z) were highly consistent.  Strain WE(ngs) differed from strain WE only in the intergenic noncoding region of L RNA.   The study also determined that the sequence of the NP coding region was also more highly conserved in the strains than the 3 other coding regions.   Based upon the amino acid sequence of the NP region, the strains were grouped into one of two clades, I or II, and 2 subclusters (I1 and I2) within cluster I.  Strains OQ28 and WE(ngs) were classified with the parent WE strain into I1.   Strain BRC was grouped to subcluster I2.

 

Those inoculated with the 10² TCID50 , only those infected with OQ28 and WE(ngs) showed clinical signs.   These clinical signs appeared at 6 dpi at which time mice had ruffled fur, partially closed eyes, hunched posture and lethargy.   33% to 40% of these mice showing clinical signs died between 8 and 14 dpi.  Infection with 104 TCID50 of virus showed a comparable pattern.  All mice inoculated IC developed clinical neurologic signs and died by 7 dpi.  All mice in both TCID50 groups developed IgG antibody titers after viral inoculation.   Variations in titer levels did not correlate with either virus strain nor dose.  Results from organ analysis for virus suggested that OQ28 caused a viremia that persisted for at least 28 dpi, whereas BRC was eliminated from organs of inoculated mice by 29 dpi.   Results from this study supported that pathogenicity of the virus is dependent upon route of inoculation viral dose, and mouse strain.     

 

QUESTIONS
1. 
Mice are naturally infected with LCMV by only by horizontal transmission of the virus.  T or F

2. 
LCMV is of the genus:

a.  
Arenavirus

b.  
Cardiovirus
c. 
Arterivirus

d. 
Lentivirus

3. 
LCMV is a cytolytic virus. T or F

4. 
Clinical signs of LCMV infection is due to 

a. 
Direct damage to tissue and organs by the virus

b. 
Immune mediated response to organ cells infected with the virus

 

ANSWERS
1. 
F    
2. 
a   
3. 
F    
4. 
b      

 

Rat Model

Frye et al. Modeling Periomenopause in Sprague-Dawley Rats by Chemical Manipulation of the Transition to Ovarian Failure, pp. 193-202
Primary Species: Rat (Rattus norvegicus)
SUMMARY

Aim: This study aimed to determine whether manipulation of the transition to ovarian failure in rats via the use of 4-vinylcyclohexene diepoxide (VCD) could be used to model and accelerate hormonal changes characteristic of perimenopause. Authors  examined long-term (11 to 20 mo), dose-dependent effects of VCD on reproductive function in 1- and 3-months old female Sprague–Dawley rats.

Background: In women, the incidence of age-related diseases such as cardiovascular disease, metabolic syndrome, certain cancers, and osteoporosis, increases around the menopausal transition, beginning during perimenopause. In previous studies ovariectomized nonhuman primates and rodent models have been used to investigate the correlation of those diseases with the onset of perimenopause.  Due to the absence of any residual ovarian tissue rather than a selective loss of follicular estrogen as in natural menopause, such models lack an early transitional phase of perimenopause and do not allow for any graded manipulation of an intact hypothalamic pituitary–ovarian axis. The present study therefore chose a model in which the normal process of ovarian follicular atresia is accelerated via administration of an ovotoxic substance such as VCD.

Methods: VCD was administered intraperitoneally to 28-d-old rats, the age at which the follicular effects of VCD have been best described, and 3-mo-old rats, whose disease ‘target organs’ (for example, bone, breast) are more mature. Two doses, 80 and 160 mg/kg daily (low and high dose), of VCD were tested with the goal of identifying a treatment that would induce persistent estrus within months of treatment in Sprague–Dawley rats, which induces follicular atresia without toxicity. Studies in juveniles were continued for 1 year and up to almost 2 years in adults.
Tissues, including the ovaries, were harvested at the end of the study and examined histologically. Blood was collected for hematopoietic and chemical blood analyses and immunoassays of reproductive hormones. Vaginal cytology performed to determine the onset of persistent estrus (when an animal displayed more than 75% of days in the epithelial phase).

Results: Twenty-five daily doses of VCD (80 or 160 mg/kg daily compared with vehicle alone) depleted ovarian follicles in a dose-dependent cluster in rats of both ages, accelerated the onset of acyclicity, and caused dose-dependent increases in follicle-stimulating hormone that exceeded those naturally occurring with age in control rats but left serum levels of 17β−estradiol unchanged, with continued ovarian production of androstenedione. High-dose VCD caused considerable nonovarian toxicities in 3-mo-old Sprague–Dawley rats, making this an unsuitable model. In contrast, 1-mo-old rats had more robust dose dependent increases in follicle-stimulating hormone without evidence of systemic toxicity in response to either VCD dose. 
Results suggest that differential dosing of VCD in rats could be used to manipulate the timing, magnitude, and duration of hormonal changes that are analogous to human perimenopause. Perimenopause is characterized by an increase in follicle-stimulating hormone (FSH) with continued secretion of ovarian steroids, VCD acceleration of an analogous hormonal milieu in 1-mo-old Sprague–Dawley rats may be useful for probing the hormonal effects of perimenopause on age-related disease risk.

QUESTION

1. The advantage of choosing rats as a model rather than mice to characterize hormonal changes associated with perimenopause?.

ANSWER

1. In mice, the reproductive sequelae of VCD-induced follicular atresia is an early increase in FSH and irregular cyclicity, followed within 2 mo by ovarian failure (persistent diestrus) with low or undetectable estradiol, continued ovarian production of androstenedione, and persistent elevations in FSH. Therefore in mice, VCD induces a rapid transition to an acyclic estrogen-deplete state analogous to natural human menopause. In rats, the reproductive sequelae of VCD-induced follicular atresia have not been characterized. Unlike mice, rats normally experience a prolonged acyclic but estrogen-replete phase (persistent estrus) prior to ovarian failure. During persistent estrus, FSH levels are elevated, and 17β-estradiol levels are normal, a hormonal milieu similar to human perimenopause.

Swine Model

Kim et al. Use of 18F-Fluorodeoxyglucose Positron Emission Tomography-Computed Tomography in a Miniature Pig (Sus scrofa domestica) with Pneumonia, pp. 203-208
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T3. Diagnose disease or condition as appropriate; T4. Treat disease or condition as appropriate
Primary Species: Pig (Sus Scrofa)
 
SUMMARY: This case report discusses the clinical and diagnostic progression of an indoor 1-y-old male laboratory crossbred miniature pig (SPF: negative for pseudorabies, PRRS virus, and Haemophilus parasuis) that developed weight loss, rough coat condition and on thoracic radiographs had increased opacity throughout all lung lobes, except right caudal lobe (mixed radiographic pattern – bronchial, alveolar, and interstitial) and had a narrowed and elevated trachea. The pig had moderate leukocytosis (21 x10^3/uL), neutrophilia (17.94 x 10^3/uL, 85.41%), and lymphopenia (0.94 x 10^3/uL, 4.48%). Differential diagnosis at this time included pulmonary inflammation, pleural effusion, and lung cancer with inflammation. 
 
Further diagnostic accuracy was achieved using an imaging modality previously undescribed in miniature pigs. 18F-labeled fluoro-2-D-deoxyglucose in positron emission tomography-computer tomography (FDG-PET-CT) is commonly used in clinical oncology, specifically in diagnosing and staging malignant diseases, planning image-guided therapy, and monitoring treatment. Authors claim that the capability of this imaging modality has not been evaluated in diseases involving infection or inflammation. FDG was intravascularly administered and FDG uptake was calculated as a Standard Uptake Value (SUV). In FDG-PET-CT, an SUV of 2.5 is cutoff for diagnosis pulmonary malignancies and an SUV above 1.59 is associated with a 62% to 77% probability of pulmonary malignancy. 
 
In this case report, the pig exhibited increased FDG uptake in the left thoracic cavity versus the right (coincides with radiographic findings). These signals indicate hypermetabolic activity in the left lung, suggesting possibilities including inflammation and metastatic malignancy. Baytril (5 mg/kg Enrofloxacin IM SID for 3d) was administered. Follow-up thoracic radiography 2wk after treatment indicated an overall decrease in opacity throughout thoracic cavity and trachea returning to normal size and position. An area of increased opacity of the left lung, however, remained, which was in contact with thoracic wall making cardiac silhouette discrimination difficult. The authors suggest that the short course antibiotics markedly ameliorated the radiologic signs of disease, suggesting increased FDG uptake was due to infection, not tumor. 
 
Serum ELISA for antibodies specific for respiratory infectious organisms were conducted and antibodies to Actinobacillus pleuropneumonia serovar V was detected. Gross lesions one month later were limited to left lung with mild atrophy, congestion, and firm adhesions between dorsocranial part of the left caudal lobe and thoracic wall, which are frequent sequelae to pleuropneumonia. Histology of lung revealed peribronchial inflammatory cells, inflammatory cell infiltrate into interstitial tissue, and no evidence of pulmonary malignancy. Immunohistochemistry of lung tissue using antibodies to nitric oxide synthase 2 (NOS2), which is expressed in inflammatory cells, showed positive expression in alveolar spaces, interstitial tissues, and bronchiole lumens. Bacterial culture, isolation of the organism, and ID by other means were not performed. 
 
Case suggests that FDG-PET-CT is a valuable imaging technique for the evaluation of infection and inflammation in miniature pigs. 
 
QUESTIONS:
1. 
A herd of young miniature swine (Sus scrofa domesticus) are suffering from an outbreak of severe acute respiratory signs with high mortality rate. On necropsy of one of the affected pigs, lungs are darkened and consolidated that is fibrinohemorrhagic and necrotic. The dorsocaudal parts of lung lobes bilaterally are more affected. What is the most likely etiologic agent?
a.
Axtinobacillus suis
b. 
Actinobobacillus pleuropneumonia
c.  
Mycoplasma hyopneumoniae
d.  
Mycoplasma hyorhinis
e. 
Haemophilus parasuis
2.      FDG-PET-CT can be used to diagnose which of the following in miniature pigs?
a. 
Pulmonary tumors only
b. 
Pulmonary inflammation only
c.  
Both pulmonary tumors and inflammation
d. 
FDG-PET-CT has never been performed in miniature pigs
3. 
Immunohistochemistry detecting nitric oxide synthase (NSO2) tests for expression of:
a.
Tumor cells
b.
Nuclear membranes
c.
Inflammatory cells 
d. 
Connective tissue
e. 
Lipase
 
ANSWERS

1. 
b

2. 
c

3. 
c 
Nonhuman Primate Models
Kempf et al. Effects of Extended-Release Injectable Naltrexone on Self-Injurious Behavior in Rhesus Macaques (Macaca mulatta), pp. 209-217
 

SUMMARY: Self-injurious behavior is defined as any behavior involving potentially damaging manipulation of or deliberate infliction of direct physical harm to one’s own body without suicidal intent. In humans, the condition is often associated with neurodevelopmental disorders. No proposed cause of SIB has been accepted but serotonergic, dopaminergic, and opioidergic mechanisms have been implicated in both humans and in NHPs. Recently there has been a focus on disturbances in the endogenous opioid system. The theory is that SIB is used as a means to release endogenous opioids, resulting in a euphoric state. Naltrexone is a nonselective opioid antagonist that blocks opioid receptors. Oral naltrexone has been used in both humans and NHPs with positive results; however, the half-life is very short. This article details the study of the long-acting form of the drug. A dose of 20mg/kg was given IM every 28 days into rhesus macaques for 2 doses. This study showed that naltrexone is an effective therapy for SIB in rhesus macaques. Future studies are needed to provide a better understanding of potential long-term effects. 

 
QUESTIONS
1.  
What 3 mechanisms have been implicated in the development and maintenance of SIB in both humans and NHPs?

2.  
How does naltrexone hydrochloride work?

 

ANSWERS

1.
Serotonergic, dopaminergic, opioidergic 

2. 
The proposed mechanism of action is the competitive blockade of opioid receptors which limits the euphoria or analgesia that results from an SIB episode.  

 

Taormina et al. Variation in CCL3L1 Copy Number in Rhesus Macaques (Macaca mulatta), pp. 218-224

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions, T10; Domain 3: Research, T3, K10

Primary Species: Macaques (Macaca spp.)

SUMMARY: Copy number variations (CNVs) is a form of structural variation of the DNA of a genome that results in the cell having an abnormal number of copies of one or more sections of the DNA. CNVs correspond to relatively large regions of the genome that have been deleted (fewer than the normal number) or duplicated (more than the normal number) on certain chromosomes. CNVs may either be inherited or caused by de novo mutation. Some CNVs have been associated with susceptibility or resistance to diseases. A higher copy number of CCL3L1 has been associated with lower susceptibility to SIV infection.
In this study, the  DNA of  151 macaques  were analyzed using the real-time quantitative PCR (qPCR) methodology to  examine copy number variation (CNV) of the CCL3L1 gene among pure Indian-origin, pure Chinese-origin, and hybrid Indian–Chinese rhesus macaques (Macaca mulatta). The data showed Indian macaques having lower copy numbers than those of Chinese macaques and the copy number of CCL3L1 in offspring is consistent with Mendelian inheritance.

QUESTIONS
1. All the following statements are true about  (CNVs), EXCEPT:
a. It is a form of structural variation of the DNA of a genome
b. It is as a result of single a nucleotide polymorphism (SNP)

c. CNVs correspond to regions of the genome that have been deleted
d. CNVs correspond to regions of  the genome that have been duplicated
e. CNV may be involved in disease susceptibility
f. CNVs may either be inherited or caused by de novo mutation.
2. All the following methods can be used to determine CNV copy numbers, EXCEPT:
a. Real-time quantitative PCR
b. Florescence in situ hybridization (FISH)

c. Comparative genomic hybridization (CGH) or Chromosomal Microarray Analysis (CMA) 
d. Western blot
e. Next-generation of DNA microarray-based technologies

ANSWERS
1. b

2. d

Guthrie et al. Septic Tularemia in 2 Cottontop Tamarins (Saguinus oedipus), pp. 225-228
Secondary Species: Marmoset/Tamarins (Callitrichidae)

SUMMARY: Two captive cottontop tamarins (Sanguinus oedipus) died within 5 d of each other from systemic infection by Francisella tularensis (tularemia). One tamarin experienced mild clinical signs, including malaise, anorexia, and a mucoid nasal discharge for 4 d before death, whereas the other experienced a more rapid progression of disease that lasted less than 24 h. Differential diagnoses included gram-negative septicemia by an organism such as Escherichia coli, Salmonella, or Yersinia; protozoal infection such as Toxoplasma gondii or an acute viral infection such as lymphocytic choriomeningitis. F. tularensis infection was identified by F. tularensis-specific PCR in both primates. Possible sources of infection include aerosol, biting arthropod vectors, and transmission via a rodent reservoir. This case report highlights the importance of tularemia as a differential diagnosis in acute febrile illness in captive nonhuman primates.

QUESTIONS
1.
T or F: F. tularensis is highly virulent, and disease can be induced with as few as 10 organisms. There are two major subspecies (biovars): F. tularensis biovar tularensis (type A) and F. tularensis biovar palaearctica (type B; formerly holarctica). The incubation period is usually 3 to 5 d but can range from 1 to 14 d. 

2.
T or F: Tularemia in human is presented in 7 clinicopathological forms as follow: ulceroglandular, glandular, oculoglandular, oropharyngeal, pneumonic, typhoideal, and septicemic.
3.
T or F: F. tularensis is not a reportable disease.
4.
What of the following animals act as natural reservoirs of infection?

a. Voles

b. Squirrels

c. Mice

d. Rabbits

e. All above

5.
Tularemia may be under-recognized in captive NHP but should be considered as a differential diagnosis during febrile illnesses including:

a. Pneumonia, hepatitis

b. Colitis, pancreatitis

c. Thyroiditis, stomatitis 

d. Nephritis

6.
T or F: Veterinarians and other animals care personnel are at high risk of zoonotic tularemia, given the easy infection through skin contact with infected material or via aerosol

ANSWERS
1. T

2. T

3. F

4. e

5. a

6. T

Hanley et al. Acquired Amegakaryocytic Thrombocytopenia Purpura in a Rhesus Macaque (Macaca mulatta), pp. 229-233

Domain 1: Management of Disease, Task 3 – Diagnose disease or condition 

Primary Species: Macaques (Macaca spp.)

SUMMARY: This publication is a case report of a rare condition never before reported in a Rhesus macaque.  A multiparous female presented with widespread petechiae, severe regenerative anemia and severe thrombocytopenia.  Bone marrow aspirate identified a regenerative anemia with evidence of developing erythrocyte lineage cells.  Megakaryocytes were significantly reduced compared to what would be expected in a healthy animal.  The animal was treated with blood transfusions for the anemia and thrombocytopenia, as well as with antibiotics and immunosuppressive doses of corticosteroids.  While the blood transfusion was able to improve the hematocrit the animal continued to deteriorate, and was eventually euthanized.  Post-mortem examination and histopathology found decreased megakaryocytes in the bone marrow, but no other pathology to indicate cause.

The reduced megakaryocytes in the absence of a known inciting event led to the putative diagnosis of acquired amegakaryocytic thrombocytopenia purpura (AATP).  AATP is a rare human condition with uncertain etiology.  It may be associated pregnancy.  The monkey in this case was previously diagnosed as pregnant, but was non-gravid at time of presentation.  Therefore, a potential pregnancy and abortion may be associated with the presentation of a rare clinical picture.

QUESTIONS
1. What are the most common mechanisms of thrombocytopenia? 
2. Why is corticosteroid therapy a common component for treating thrombocytopenia?

ANSWERS
1.
Reduced production, increased consumption, thrombocyte sequestration
2.
In the absence of a known cause immunosuppression via corticosteroids is often used to treat a potential immune mediated event.

