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Squirrel Model

Sprenger et al. Developing a Model of Vitamin A Deficiency in a Hibernating Mammal, the 13-Lined Ground Squirrel (Ictidomys tridecemlineatus), pp. 196-203

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
Domain 3: Research 
Tertiary Species: Other mammals

SUMMARY


Goal: Develop a model of vitamin A (retinol) deficiency in 13-lined ground squirrels and determine the role of deficiency in accumulating adipose mass prior to hibernation and altering the ability to hibernate.

Background: Hibernating mammals are a valuable research model for physiologic, behavioral and biomedical studies. The majority of hibernation season is spent in torpor, a state associated with decreased body temperature and metabolic rate, fasting, and inactivity. These changes make them unique as models for various aspects of human physiology and disease, including eye function, immunology, obesity, and the role of the microbiome.
Retinoic acid (RA; an active metabolite of vitamin A) signaling affects the growth of white adipose tissue and development of brown adipose tissue, both necessary for successful hibernation. Vitamin A (retinol) must be obtained from the diet, as it cannot be synthesized by the body in mammals. It is fat soluble and found in foods such as carrots, leafy vegetables, and eggs. When consumed, it is not biologically accessible and must be converted to RA and other forms. Inducing vitamin A deficiency is the most effective way to halt RA signaling. 
Methods: Designed a model of vitamin A deficiency where the deficient diet was started during gestation (early onset deficiency) and another regimen when the deficient diet was initiated after weaning (late onset deficiency). The deficient diet contained vitamin-free casein and the control had retinyl palmitate added. The group assessed body mass, length, body temperature, liver vitamin A levels, adipose tissue index, and hibernation.
Results 

· Season had an effect on adipose mass 

· Early onset deficiency  - Due to symptoms, animals were removed from diet and supplemented with retinyl palmitate 

o   
Lower body mass, decreased length and rate of gain, lower temperature 

o   
Shaky movements and tremors, possible blindness, milky ocular discharge, hoarse and weak vocalizations 

o   
No retinol detected in liver 

o   
Lower intra-abdominal-gonadal white adipose tissue mass during hibernation 

o   
Less brown adipose tissue gain in hibernation 

· Late onset deficiency 

o   
Mild hypovitaminosis A symptoms (dry vocalization and mild to moderate ocular discharge, no change in hibernation ability 

o   
No retinol detected in liver 

o   
Lower intra-abdominal-gonadal white adipose tissue mass during hibernation 

Discussion/Summary: This type of squirrel is especially sensitive to vitamin A deficiency. The study confirmed that vitamin A is necessary for early development, and that this species maintains higher concentrations of stored retinol compared to other rodent species, suggesting the dietary needs of hibernating species may be different compared to traditional lab rodent models. Early deficiency impedes the accumulation of fat prior to hibernation but not the ability to hibernate. Starting the deficient diet after weaning is more effective in regard to long-term maintenance of deficiency, given that animals on the deficient diet during the late onset showed few symptoms yet remained functionally depleted of vitamin A.

QUESTIONS
1. What is torpor?

2. Is vitamin A fat or water soluble?

3. What is the active metabolite of vitamin A?

ANSWERS
1. A state associated with decreased body temperature and metabolic rate, fasting, and inactivity

2. Fat

3. Retinoic acid

  

 

 
Prairie Dog Model
Heckel et al. Idiopathic Dermal Necrosis in Black-Tailed Prairie Dogs (Cynomys ludovicianus), pp. 204-207
Domain 1

Tertiary Species: Other Rodents
SUMMARY: Seventeen black-tailed prairie dogs (ten males and seven females, 6 months to 3 years old) were given routine physical exams while under general anesthesia (isoflurane chamber and facemask).  CBC, chemistry, blood gas analysis, whole-body radiographic imaging, and echocardiography were performed.  An ultrasound guided needle cystocentesis was performed and a basic urinalysis was performed, in addition a sample of urine was tested for leptospires.  All results were within normal ranges on the labs and the radiographs and echocardiographs were within normal limits, no leptospires were noted per the PCR.  Before the animals were recovered they were given 30 to 40 ml of Lactated Ringer’s Solution SC.

Five to seven days later necrotic lesions formed on the caudal ventral abdomen of 5 of the 17 (1 male and 4 females).  One of the females had to be euthanized due to the severity of the lesion but the rest were treated by cleaning the sites daily with dilute chlorhexidine and applying silver sulfadiazine cream for 7 days under general anesthesia (isoflurane).  The animals were also administered penicillin G procaine at 50,000 IU/kg SC x3d.  Recovery was complete in 12 days.

A histology sample of the site was submitted on the euthanized animal had a final diagnosis of full thickness coagulative necrosis, with suppurative cellulitis, and subcutaneous fibrosis and granulation tissue formation.  Because the necrotic sites were all in the area of the cystocentesis, it was assumed that the procedure was the cause.

The exact cause was not elucidated but some of the possible etiologies included: sensitivity to alcohol from cleaning the skin before the cystocentesis; contact exposure due to prolonged heat source (no direct contact with the skin); and urine scalding.  Due to the large percentage of animals affected, it would be prudent that closer attention is paid to black-tailed prairie dogs for signs of dermal necrosis after cystocentesis.

QUESTIONS (True or False)
1. Leptospires were found to be one causative agent of dermal necrosis seen in black-tailed prairie dogs secondary to cystocentesis.

2. Dermal necrosis seen in these animals is not treatable.

3. Sensitivity to alcohol during the skin prep is a possible cause of dermal necrosis.

ANSWERS
1. False

2. False

3. True

Ferret Model

Wills et al. Pancreatitis and Systemic Coronavirus Infection in a Ferret (Mustela putorius furo), pp. 208-211

Domain 1: Management of spontaneous & experimentally induced conditions

Secondary Species: Ferret (Mustela putorius furo)
SUMMARY: This case study shows successful long term management of a ferret diagnosed with ferret systemic coronaviral disease (FSCD) and associated pancreatitis using systemic corticosteroids. A 1 year old spayed female ferret was referred for having a 2 week history of inappetence, weight loss and lethargy as well as an abdominal mass. Physical exam findings included a ~3cm mass in the right abdomen, thin body condition and weight loss. CBC/chemistry abnormalities included hypoproteinemia, mildly hypochloremia, mild hypocalcemia, mild hyponatremia and increased creatine kinase. Ultrasound confirmed a small soft tissue mass with moderate blood supply adjacent to the mesenteric lymph nodes. Cytology was indicative of a reactive lymph node but was non-diagnostic. Laparotomy revealed a thickened, hyperemic, nodular pancreas, with necrotic fat nodules, as well as adhesions and free abdominal fluid. Histopathology of the pancreas, lymph nodes, and mesentery were consistent with multifocal necrotizing, pyogranulomatous mesenteric steatitis and suppurative pancreatitis. A systemic ferret coronavirus infection was diagnosed based on gross and histopathologic lesions as well as immunohistochemistry. The ferret was treated with prednisolone (1 mg/kg) PO daily, sucralfate for GI protection and a low-protein feline diet was recommended.  The ferret was still doing well after 22 months of prednisolone treatment. 

FSCD is typically seen in younger ferrets and is characterized by pyogranulomatous inflammation, which usually becomes rapidly fatal. Survival time is usually only a few months, but there have been reports of 1-2 year survival times. It is similar to the dry form of feline infectious peritonitis (FIP) in cats. Pancreatitis is unusual in ferrets, but is often seen in FSCD cases and occasionally after insulinoma removal surgery. Bloodwork that may indicate inflammation or anemia are inconsistent in ferrets, and more sensitive tests for pancreatitis, such as pancreatic lipase immunoreactivity and serum trypsin-like immunoreactivity are not commercially available for use in ferrets. The primary treatment goal for FSCD is to control inflammation and treatment protocols are based on FIP protocols. Prednisolone is usually recommended only for the initial treatment period to decrease inflammation but was given long term in this case due to the lack of immunomodulators and antiviral drugs available. Ferrets are relatively cortisone-resistant and infrequently show clinical signs from prolonged prednisolone therapy. Therefore, extended prednisolone therapy may be beneficial in controlling systemic inflammation seen with FSCD.         

 

QUESTIONS
1. T/F: Ferret systemic coronaviral disease is caused by an alphacoronavirus
2. Pathologic lesions of FSCD are most commonly seen in:

a. Liver

b. Kidney

c. Lung

d. Spleen

e. All of the above

ANSWERS
1. True

2. e
Guinea Pig Model

Kondo et al. Thyroid Adenoma and Ectopic Thyroid Carcinoma in a Guinea Pig (Cavia porcellus), pp. 212-214

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
Secondary Species: Guinea Pig (Cavia porcellus)
SUMMARY: Neoplasia is common in guinea pigs older than 3 years of age. The most common types of tumors found in guinea pigs, by most to least common, are tumors of the 1) hematopoietic system, 2) respiratory system, 3) integument, 4) reproductive system including mammary glands, 5) cardiovascular system, and 6) endocrine system. Reports have shown an increase in frequency of thyroid neoplasia in the last 10 years. This case report describes thyroid adenoma and the first apparent report of ectopic thyroid carcinoma in a 56-month-old male guinea pig with histologic lesions consistent with functional thyroid tumors. The initial clinical sign was weight loss that occurred gradually over one month. The animal then had dyspnea, so radiographs and echocardiogram were done, which revealed suspected pulmonary edema (radiographs) and decreased cardiac contractility, moderate cardiomegaly, and pericardial effusion (echocardiogram). The guinea pig died after initiation of treatment for heart failure. Necropsy showed a nodule at the base of the heart, enlargement of the right thyroid gland, myocardial hypertrophy and degeneration, suppurative bronchopneumonia, pulmonary edema, and centrilobular hepatocellular degeneration. Antemortem testing of serum total thyroxine was not done due to lack of clinical signs of hyperthyroidism. Because histologic lesions were suggestive of hyperthyroidism, immunohistochemistry for thyroglobulin and thyroid transcription factor 1 was done on neoplastic cells from the cardiac nodule and the right thyroid gland, and results were both positive for both sets of cells. The final diagnosis was functional ectopic thyroid carcinoma and thyroid gland adenoma with secondary cardiac lesions and congestive heart failure. Clinical signs of hyperthyroidism in guinea pigs are much the same as seen in cats, including weight loss despite polyphagia, PU/PD, hyperactivity, and tachycardia. Differentials for heart and heart base tumors should include: chemodectoma, ectopic thyroid tumor, hemangiosarcoma, rhabdomyoma/rhabdomyosarcoma, and lymphoma. Ectopic thyroid carcinoma should be on the differential list in guinea pigs with signs of hyperthyroidism and cardiac disease are found at the same time.
QUESTIONS
1. True or False: Thyroid neoplasia in Cavia porcellus is a very common type of neoplasia in this species, but a decrease in the frequency of this type of cancer has been noted in the last decade.

2. Clinical sings of hyperthyroidism in guinea pigs:

a. Are similar to those in cats

b. Are noted readily and are always seen in cases of functional thyroid tumors

c. Include a decrease in activity

d. Cannot be confirmed with serum total thyroxine

3. Confirmatory testing for functional thyroid neoplasia in Cavia porcellus can include:

a. Serum liver enzyme elevations

b. Hypercalcemia with normal or low albumin levels

c. Immunohistochemistry for thyroglobulin and thyroid transcription factor 1

d. Low serum total thyroxine

ANSWERS
1. 
False   
2. 
a  
3. 
c
Sheep Models

Gordon et al. Scar Size and Other Parameters for Tracking Left Ventricular Dysfunction after Induction of Myocardial Infarcts in Sheep (Ovis aries), pp. 215-220
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions 

Secondary Species: Sheep (Ovis aries)
SUMMARY: Cardiovascular disease, specifically ischemic heart disease, is a significant health concern worldwide. Pigs and sheep, who both have poor coronary collateral circulation, are two important animal models used to study ischemic heart disease. Sheep are often chosen over pigs, however, due to the fact that pigs are prone to ventricular arrhythmia and irreversible ventricular fibrillation. In addition, the sheep heart is similar to the human heart in terms of size and the composition of cardiomyocytes. 13 castrated male Suffolk-cross sheep underwent a left anterolateral thoracotomy in the fourth or fifth intercostal space and both small and large infarcts were created in different animals. Six-lead electrocardiography and MRI analysis of cardiac hemodynamics was performed at 3 and 12 weeks post infarction. Biochemical tests for serum biochemistry and cardiac biomarkers troponin and creatinine kinase were conducted at baseline 3 wk and 3 mo. after infarction. For characterization of the damage and remodeling in the affected hearts, multiple samples from 2 affected hearts (one from mild group and one from the severe group) were submitted for histopathology. The samples submitted from each heart included myocardium from a grossly unaffected area distant from the infarct, an infarcted area and the border zone between the infarcted area and adjacent normal tissue. Except for minor, cardiac-unrelated clinical findings among some sheep in the experimental groups, all animals were otherwise clinically normal. Hematologic parameters were normal for both categories of infarcts at all time points, as were serum biochemical renal and hepatic test profiles, but cardiac enzyme biomarkers were elevated between baseline and 24h after infarct creation. The presence of ST elevation and increased levels of cardiac enzymes, including troponin 1 and total creatine phosphokinase, within 24h after infarction confirmed successful creation of the model. Scar size was increased at the 3 wk point in both the small and large infarct groups and was further increased at 12 wk only for large infarcts. In the small infarct group, the infarction scar involved 10% +-1% of the left ventricle at both 3 and 12 weeks after infarction, whereas the large infarct group demonstrated higher percentages at 3 weeks 14+-1% and worsening to 17+-2% at 12 weeks. Both groups experienced a decrease in ejection fraction, however, the large infarct group had a more severe reduction. Myocardium in areas distant from the infarct showed no replacement fibrosis in either the small or large infarct groups. The infarcted area from the large infarct group revealed transmural and nearly complete replacement of the myocardium by dense fibrous tissue. In contrast, the small infarct group had only multifocal deposits of a mixture of dense and loose, poorly organized fibrous tissue.

QUESTIONS
1.
T/F: Both the large and the small infarct groups experienced a reduction in ejection fraction post infarct

2.
T/F: Pigs and sheep are good models for ischemic heart disease due to their good coronary collateral circulation

3.
Which of the following is a true statement regarding this study:

a.
Neither group had scar formation 3 weeks post infarct

b.
In the severe infarct group, the scar size worsened between 3 and 12 weeks post infarct

c.
The small infarct group showed no noticeable cardiac scarring by 12 weeks post infarct

d.
All of the above

ANSWERS
1.
True

2.
False - due to their poor coronary collateral circulation

3.
b
Musk et al. Neurologic Complications Associated with Transdermal Placement of Intrathecal Catheters in Sheep, pp. 221-226

Secondary Species: Sheep (Ovis aries)

SUMMARY: Intrathecal catheterization (catheterization or direct injection into the subarachnoid space) is necessary to deliver pharmacologic agents directly into the CNS or the CSF.  Agents delivered this way bypass the blood-brain barrier and spinal cord barriers and can limit systemic toxicity and achieve high local concentrations of drugs in the targeted area.  The ovine model has been extensively used to assess the neurotoxicity of neuraxally administered agents. Typically, placement of an intrathecal catheter via laminectomy or hemilaminectomy is used. A partial surgical approach that exposes the lumbodorsal fascia through a midline incision can also be used that will allow the insertion of a catheter at L7-S1. This study proposed to study the ovine model of transdermal intrathecal catheterization to test the neurotoxicity of intrathecal MgSO4 for application in human analgesia and anesthesia.
This study involved 8 nonpregnant Merino cross ewes, aged 5 years. Under surgical and local anesthesia, an 18 gauge catheter was inserted at the lumbosacral junction in a “loss of resistance” technique, with the position of the catheter confirmed by the aspiration of CSF. The catheter was sutured into place and covered with a chlorhexidine impregnated sponge and a clear adhesive dressing.
One animal was withdrawn from the study due to accidental dislodgement of the catheter two days after placement. One animal was withdrawn from the study for persistent neurologic deficits of the left hindlimb and intense pruritis during the first 24 hours after placement of the catheter. Three other animals were withdrawn from the study for unacceptable complications within the first 4 hours of administration of the test substance (hindlimb weakness, pruritis, recumbency, inability to stand, hindlimb spasms and/or arching of the back). 
Postmortem examination of the 4 sheep with clinical signs associated with test article administration or catheter placement showed acute, segmental myelomalacia and hemorrhage of the spinal cord was present in the region of the catheter.
The attempt to avoid a surgical procedure by performing a minimally invasive transdermal catheter placement in this model was not considered a success.  A retrospective review of intrathecal catheters in multiple species reported that all the catheters placed in sheep were placed through laminectomy or hemilaminectomy in the caudal lumbar region and resulted in low morbidity. The factors that can contribute to local tissue changes after intrathecal catheter placement include: placement technique, location, catheter material, rate of test material administration, length of time catheter is in place, aftercare of insertion site, infection and concentration of the test substance.
The adverse effects described in this study are attributable to the location of the intrathecal catheter within the spinal cord parenchyma. Diagnostic imaging modalities such as fluoroscopy, CT and ultrasonography can increase accuracy of catheter placement in a less-invasive manner.
QUESTIONS
1.
True or False: Transdermal insertion of lumbar catheters in sheep is preferred over surgical methods of placement.

2.
The factors that can contribute to local tissue changes after intrathecal catheter placement include:

a. 
Placement technique

b. 
Location

c.  
Catheter material

d. 
Rate of test material administration

e.  
All of the above

  

ANSWERS
1.
False

2.
E

 

Nonhuman Primate Models

Dufour et al. Hydrocephalus after Intrathecal Administration of Dextran to Rhesus Macaques (Macaca mulatta), pp. 227-232
Domain 3: Research

Primary Species: Macaques (Macaca spp,)
 
SUMMARY: This was a retrospective study evaluating dose-dependent and diluent-dependent adverse effects of intrathecal administration of dextran in rhesus macaques. 

 

This study evaluated Records of 51 cases; 33 male and 18 female rhesus macaques that received intrathecal dextran administration. The weight and age of the animals were variable.  Between the 51 different cases, dextran was administered in various volumes ranging from 2.25mg to 50mg (0.23 to 17.54 mg/kg). Two different dilution’s were also used: 0.9% saline (n=24) and PBS (n=27). The majority of the cases (n=43) received dextran administration before (n=7) or after (n=36) infection with SIV or SHIV.

 

Necropsy found hydrocephalus was present in 8 macaques. Six of these macaques exhibited neurologic abnormalities. A seventh animal was found to exhibit neurologic clinical signs but did not have hydrocephalus. Hydrocephalus was only found in macaques that received dextran diluted with 0.9% saline. Six of the eight macaques with hydrocephalus had received a 50mg (4.72 – 17.54 mg/kg) dose of dextran. It was not specified if these were the same six animals that exhibited clinical signs. The other two animals with hydrocephalus received 23.75mg (3.13 mg/kg) and 15.75mg (4.20 mg/kg) doses of dextran. All hydrocephalic animals were male; however sufficient data was not available to evaluate sex as a risk factor. Majority (n=7) of the hydrocephalic animals were less than 5 years of age; however it was reported that this may have been due to normal differences in the brain of adult and juvenile macaques. Majority (n=5) of the hydrocephalic animals also were infected with SIV or SHIV; however this was reported not to be significant. Histologic abnormalities were found in 16 of the animals (meningitis and edema of meninges and dura) but it was not clear if this was related to dextran administration of SIV/SHIV infection.

 

The results of this retrospective study suggest that the risk of hydrocephalus is significantly increased if a 0.9% saline dilution is used.  Although hydrocephalus was increased when a larger dose of dextran was administered, this was not significant.

 
QUESTIONS
1. 
Dextran is a:

a.
Complex polysaccharide 

b.
Plasma colloid expander

c.
Marker for the CNS

d.
All of the above

e.
a and b

2. 
Reported complications following dextran injection include:

a.
Anaphylaxis in humans

b.
Acute toxicity in mice and rats

c.
Hydrocephalus in rats

d.
All of the above

e.
b and c

3. 
Which species develops dose-dependent toxicity and osteoporosis following dextran administration?

a.
Rats

b.
Mice

c.
Rabbits

d.
All of the above

e.
a and b
 
ANSWERS
1. d. All of the above

2. d. All of the above

3.
c.  Rabbits
 
Fujishiro et al. Superparamagnetic Iron Oxide-enhanced Magnetic Resonance Imaging of Spontaneous Hepatic Neoplasia in a Cynomolgus Macaque (Macaca fascicularis), pp. 233-238

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

Primary Species: Macaques (Macaca spp,)
SUMMARY: SPIO is an MRI contrast agent used to differentiate metastatic liver tumors (which lack Kupffer cells) from normal liver tissue. Kupffer cells phagocytize the contrast agent. T2 and T2* relaxation times differ such that lesions are less intense. Note that some tumors have residual Kupffer cells, i.e. focal nodular hyperplasia, hepatic adenoma, well-differentiated hepatocellular carcinoma and dysplastic nodules. 

Cynos have a low incidence of spontaneous malignant tumours (1.9%). Primary hepatic tumours are more common in prosimians. 

This is a case report of a 13-yr old female cyno, negative for simian retrovirus D, herpes B, simian varicella and SIV. She had not been used in experiments. Initial signs were anorexia and mild weight loss over a 6-month period. Palpable masses were noted in the upper abdomen and also seen on ultrasound and X-ray, along with a pulmonary mass. SPIO-MRI was performed using boluses of ferucarbotran, confirming the masses in the liver. Exploratory laparotomy revealed massive liver tumours. She was euthanized a few days later.

She had mildly elevated creatinine and ALP, was negative for alpha-fetoprotein and positive for PIVKA-II, both of which are hepatic tumor markers in primates. 

SPIO-MRI results: tumor borders were clearly visible on T2 images, less so on T1-weighted. 

The final histopathologic diagnosis was poorly-differentiated hepatocellular carcinoma-like neoplasia with pulmonary metastasis. 

QUESTIONS
1. 
What cells take up superparamagnetic iron oxide contrast agent, making the tissues hyperintense on MRI?

a. 
Plasma cells

b. 
Macrophages

c. 
Kupffer cells

d. 
Hepatocytes

2. 
Kupffer cells are present at _____ levels in metastatic hepatic tumours.

a. 
Higher than normal

b. 
Lower than normal

c. 
Normal

d. 
Negligible

3. 
What nonhuman primate family has the highest incidence of spontaneous malignant tumours?

a. 
Old World

b. 
Apes

c. 
Prosimians

d. 
New World

ANSWERS
1. 
c
2. 
d
3. 
c
Balamayooran et al. Labyrinthitis Ossificans in a Cynomolgus Macaque (Macaca fascicularis), pp. 239-242
Description: Clinical and radiologic findings, histology, and immune cells response associated with chronic labyrinthitis ossificans
  

Primary Species: Macaques (Macaca spp.) 
  

SUMMARY 
Case Report: An 18-yo-old male cynomolgus macaque group housed presented with a right sided head tilt and incoordination in January 2016. Treatment with ceftiofur and meloxicam resolved incoordination, but a head tilt persisted. MRI conducted in March 2016 revealed abnormal hypointense signal on a T2 weighted sequence and abnormal enhancement on a postcontrast T1- weighted sequence in the right inner ear structures presumed to be right- sided labyrinthitis. The Macaque had positive antibody titer to herpes B and measles (secondary to vaccination)in April 2016. There was a history of an indwelling femoral catheter with a subcutaneous port for over 4 years, and an experimental study that required cognitive tasks. Repeat CBC/Chemistries showed elevated liver enzymes and low platelets. Platelets were not sufficiently low for the animal to be clinical for thrombocytopenia. Euthanasia was elected due to refractory clinical signs and poor long term prognosis.  Necropsy revealed fibrous adhesion between the lungs and thoracic wall but no histologic evidence of an active inflammatory process. Histopathology revealed chronic, labyrinthitis ossificans with local fibroplasia, and vestibuloauditory neuritis. Liver histology showed a mild neutrophilic and lymphocytic hepatitis. 
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Discussion: Labyrinthitis is inflammation of the inner ear and can involve the membranous or bony labyrinth or both structures. It is a rare disease of the inner ear that can occur as a result of infectious, toxic, or traumatic causes. Typical portals of entry include hematogenous spread from the cochlear vasculature, passage of otitis media pathogens through the round window, and most commonly, meningogenic spread from the subarachnoid space. In humans, labyrinthitis has been associated with several viruses and has been attributed to upper respiratory infections. Viral causes of labyrinthitis include herpes simplex complex, cytomegalovirus, mumps virus, measles virus, and varicella- zoster virus. Suppurative meningitis and otitis can also lead to labyrinthitis secondary to infection with Streptococcus pneumoniae, Treponema pallidum, or Bartonella henselae. Main clinical signs in humans include hearing loss, vertigo, or head tilt. Labyrinthitis has been reported in a litter of Doberman Pinschers after suspected viral infection, a flock of turkey poults with salmonella enterica arizonae, Cryptococcus neoformans has been implicated in cats as a potential cause, and it has also been reported in mice and guinea pigs. Labyrinthitis ossificans is the sequela of labyrinthitis and comprises progressive fibrosis and ossification of the granulation tissue within the membranous labyrinth. Cochlear fibrosis and ossification usually starts at the base of the cochlea near the round window. In experimental Streptococcus pneumoniae- induced meningitis in gerbils, fibrosis was observed as early as 2 weeks, ossification occurs within 2 months. In another study, intrathecal injections of Streptococcus pneumoniae into Mongolian gerbils induced osteoid deposition and mineralization as early as 3 days. Other causes that may lead to progression of disease include trauma, neoplasia, and allergies. The macaque in this case may have developed this condition due to viral infection (positive for Herpes B) or secondary to bacterial infection due to immunosuppression. However no over sings of systemic disease or infection were present at time of necropsy. Labyrinthitis should be considered in macaques that present for ataxia or head tilt, especially if they have been previously exposed to radiation or indwelling catheters or other sources of chronic immune system stimulation.
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FIGURE 3: Labyrinthitis ossificans, cynomolgus macaque. (A) Subgross image of the structures of the inner ear. The semicircular canals (SC) and cochlea (c) of the right side are infiltrated by fibrous connective tissue and surrounded by remodeled bone. The vestibulocochlear nerve (*) is vacuolated. Hematoxylin and eosin stain; magnification, 0.75×. (B) The semicircular canals (SC) and cochlea (c) of the left inner ear are clear, with appropriate placement of both the boney and membranous components. Hematoxylin and eosin stain; magnification, 0.75×. (C) A higher magnification of the affected vestibulocochlear nerve ganglion shows infiltration of lymphocytes, macrophages and fibroblasts. Hematoxylin and eosin stain; magnification, 10×. (D) Axonal sheaths are often vacuolated and contain shrunken axons or macrophages (arrows). Hematoxylin and eosin stain; magnification 40×. (E) Bone surrounding the cochlea is irregular and forms basophilic lines, which indicates remodeling. Hematoxylin and eosin stain; magnification, 8×. (F) Masson trichrome staining confirms the mature fibrous connective tissue invasion of the semicircular canals (*); magnification, 0.75×. (G) Fibrous connective tissue within the cochlea was immunopositive for HAM56; magnification, 40×. Inset is an enlarged section of the fibrous connective tissue, showing cellular detail. 

  

QUESTIONS
1.  
Viral causes of labyrinthitis include all of these except ________

a.  
Herpes Simplex virus

b.  
Cytomegalovirus

c.  
Measles virus

d.   Influenza virus

e.  
Varicella- zoster virus

2. 
Typical Portals of entry for labyrinthitis include all except for _________

a. 
Hematogenous spread from the cochlear vasculature

b.  
Passage of otitis media through pathogens through the round window

c.  
Contact of aerosolized pathogens with nasal mucosa

d. 
Meningogenic spread through subarachnoid space

 

ANSWERS
1. 
d.  Influenza virus

2.  
c.  Contact of aerosolized pathogens with nasal mucosa

  

Scott et al. Spontaneous Urinary Bladder Leiomyoma in a Rhesus Macaque (Macaca mulatta), pp. 243-247

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

Primary Species: Macaques (Macaca spp.)
SUMMARY: This is a case report involving a 19-y-old female rhesus macaque being used for neurocognitive research and a 2-y history of a static soft-tissue subcutaneous mass proximal to the left stifle joint. A necropsy was performed following a study related procedure and ra focally thickened bladder wall that lacked well-circumscribed borders with smooth and regular mucosa was identified. Histopathologic analysis of the urinary bladder revealed a focally thickened area of the bladder wall that lacked well-circumscribed borders. Histopathologic examination of the urinary bladder revealed a well-circumscribed neoplastic mass composed of well-differentiated neoplastic spindle cells arranged in fascicles amongst fibrovascular connective tissue. Special staining confirmed that the tumor was a leiomyoma through staining for vimentin, smooth muscle actin and desmin.

 

QUESTIONS

3. What proteins would you stain for if you suspect a leiomyoma?

a. Smooth muscle actin

b. Vimentin

c. Desmin

d. Pancytokeratin

e. a, b and c
f. All of the above

4. What is the standard of care for a leiomyoma?

a. Supportive care only

b. Chemotherapy

c. Surgical resection

d. Surgical resection + radiation

 

ANSWERS
1. e
2. c
 
