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Mouse Models

Cassano et al. Anatomic, Hematologic, and Biochemical Features of C57BL/6NCrl Mice Maintained on Chronic Oral Corticosterone, pp. 348-360

Domain 3

Primary Species: Mouse (Mus musculus)

SUMMARY: The study was performed to further elucidate usefulness and fitness of the mouse oral corticosteroid administration model for metabolic syndrome, a constellation of disease including central obesity, insulin resistance, glucose intolerance, dyslipidemia and hypertension.  Authors used CRL male C57BL/6 mice, administered low (25 ug/ml), intermediate (50 UG/ML) or high (100 UG/ML) corticosterone in ethanol drinking water for 25 d, euthanized groups both after the 25 day period, and after a 14 day recovery period (ethanol still added to drinking water, but no corticosterone).  Urine, blood bone marrow, and histopathology of all organs were examined.  All animals gained weight during treatment, in a dose dependent fashion, and recovery groups lost weight after corticosterone was withdrawn.  Adrenal atrophy, thymus and spleen weights were lower in treated groups.  After recovery, spleen sizes appeared to normalize, but not liver, adrenal gland and thymus weights.  Treatment resulted in lymphoid depletion in thymus and lymph nodes in a dose dependent fashion, but lymphoid depletion in spleen was similar between groups.  Vacuolation of hepatocytes and zona fasciculata cells occurred, as well as brown fat, and was not resolved in the zona fasiculata even after withdrawal of corticosterone, though it did resolve in other tissues, excepting the brown fat low dose group samples.  WBC, lymphocyte count decreased, neutrophil count increased, RBC count increased in treated groups.  Variability occurred in other blood parameters in the intermediate dose group.  Bone marrow erythroid lineage cells were increased.  Recovery period resolved most of the differences in blood and bone marrow parameters even between groups, with the exception of the intermediate group (low lymphocytes, high eosinophils).  Corticosterone treated animals had a higher anion gap, ALT, AST, albumin, globulin, total bilirubin, cholesterol, triglycerides than control; high group also had high glucose compared to low and intermediate groups, sodium fluctuated, and calcium increased in a dose dependent manner between groups.  Recovery resulted in normalized chemistry parameters except globulin, and BUN, which decreased in a dose dependent fashion.  Chloride and anion gap varied.  Triglycerides remained elevated in the intermediate and high dose groups. After 25 d of treatment, the 67% of the high group had glycosuria, and it recovered, but there was a dose dependent increase in urine specific gravity during the recovery period.  Authors note some limitations to this study – small size of experimental groups, not measuring food intake, assessing fluid balance, using carbon dioxide for euthanasia (may increase serum potassium), and due to route of dosing, the potential for variability in individual dosing size and timing.  They note that the high dose group represents a straightforward, rapid, non invasive and reversible model of metabolic syndrome, but that 2 weeks is insufficient for full recovery.

QUESTIONS:

1. What does of corticosterone was required to decrease lymphocyte count in mice?

a. Low

b. High

c. Intermediate

d. All did

2. What changes were produced in adrenal gland cells with administration of corticosterone?

a. Vacuolation of the zona glomerulosa

b. Vaculotation of the zona fasiculata

c. Decreased gland weight

d. A, b, c

e. A, b

f. A, c

3. T/F. The recovery period included administration of ethanol in drinking water.

4. T/F. Glucose intolerance was noted in all administration groups. 

ANSWERS

1.
d

2.
c

3.
T

4.
F

Reuter et al. Assessment of Hazard Risk Associated with the Intravenous Use of Viral Vectors, pp. 361-370

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

T1. Prevent spontaneous or unintended disease or condition

Domain 5: Regulatory Responsibilities

T4. Provide advice on biological, chemical and radiation hazards in an animal research program

Species: Mouse

 

Summary: This article provides a risk assessment for the management of laboratory animals experimentally treated with viral vectors. Viral vectors are a new emerging method to deliver gene therapy and an important tool for basic research. The authors, with such study, provide IBCs with information about shedding of the viral vectors and exposure risks for laboratory animal users. Three viral vectors were tested: third generation lentivirus, recombinant adeno-associated virus, and E1 deleted adenovirus. Such viral vectors were tested for presence at different time points after application on cage plastic and bedding, as well as for shedding in feces, urine and blood of inoculated mice. Mice used were CD1 (immunocompetent) and NOD-SCID (immunodeficient) and were inoculated via tail vein injection. The site of injection was also checked for presence of viruses. At the end of the study mice were humanely euthanized to test for amplification of the vector. There was no evidence of vector amplification after in vivo inoculation, as well as evidence that after maximum 72 hrs most vectors are not traceable in the environment or shed by the animals. The only vector that was environmentally persistent was the recombinant adeno-associated virus which was detectable at 14 days post inoculation on to plastic. This virus has also no known pathogenicity in humans. The study concludes that the precaution undertaken by most IBCs of keeping such studies in animals under BSL2 requirements is necessary only after initial administration (i.e. 72 hrs in the case of most viral vectors). BSL1 level of containment can be used after sufficient time has passed and there has been a biosafety evaluation for such vectors.    

Questions:
1)On what do most IBCs base their decisions about biosafety with viral vectors use?

a)Pathogenic properties of parental wild type viruses

b)Characteristics of the particular viral vector subtype

c)Biologic activity of the expressed transgene or regulatory nucleic acid to be packaged

d) All of the above

2)What viral vector is the most persistent in the environment?

a) 3rd generation lentivirus

b) E1 deleted Adenovirus

c) recombinant adeno-associated virus

3)The recombinant adeno-associated virus has no known pathogenicity to humans.

a)True

b)False

Aswers:
1. d

2. c

3. a

-- 

Lundberg et al. Gastrointestinal Microbiota and Local Inflammation during Oxazolone-induced Dermatitis in BALB/cA Mice, pp. 371-380

Reviewer: Michael Hart 

Journal: JAALAS 62(5) 371-380, 2012

Title: Gastrointestinal Microbiota and Local Inflammation During Oxazolone-Induced Dermatitis in BALB/cA Mice    

Authors: Lundberg R, Clausen S, Pang W, Nielsen D, Moller K, Josefsen K, and Hansen A
SUMMARY:

It is recognized that differences with respect to gastrointestinal microbiota (GM) can alter various parameters in animal models by stimulating the immune system and, consequently, contributing to the development of immunologic and inflammatory diseases. For example, with respect to animal models of type 1diabetes, type 2 diabetes, and colitis, disease expression is influenced strongly by the GM. Further, the composition of the GM has been shown to affect disease development in humans. Accordingly, it stands to reason that, because variations in GM composition are correlated with disease expression, improved control of the GM may be a potential tool for reducing group sizes in animal studies by reducing interindividual variability. 

The present study demonstrated that the variation in the GM correlated with a variation in clinical parameters of a murine oxazolone-induced skin inflammation model of atopic dermatitis (AD). The oxazolone model is characterized by monitoring the thickness of the edema-swollen ears as well as monitoring transepidermal water loss (TEWL), which is a well-established measure of skin barrier function in human atopic dermatitis (AD) patients.

In this study, BALB/cA mice were sensitized with oxazolone (topically applied across multiple days). The development of the model was confirmed via the resulting thickened ears as well as the TEWL. In addition, the authors assessed the variation in the GM in fecal and cecal samples as assessed by PCR-denaturing gradient gel electrophoresis. The GM changed during the study period in the oxazolone-treated mice, whereas this was not the case for the control mice. The current study shows that the GM of mice influences the development of oxazolone-induced skin inflammation and that the model itself likely induces a pathophysiologic response that alters the composition of the GM. The authors postulated that the oxazolone may have disturbed the bacterial composition in the gastrointestinal tract, for example, via the oral route due to cagemates licking each other’s ears.

As indicated by the authors, several studies have demonstrated that the GM is a factor in the development of AD in humans. However, to the authors knowledge, this study shows for the first time that GM composition can be used to predict parameter expression in an animal model of AD.  Thus, the authors findings add to the increasing awareness that variation in GM accounts for much of the variation observed in such inflammatory models.

QUESTIONS:

1. The composition of the GM varies substantially between even inbred mice, which may have an interindividual similarity in their GM of less than 80% due to both genetic and environmental reasons. T/F

2. Nc/Nga mice are a spontaneous model of AD. T/F

3. In denaturing gradient gel electrophoresis, PCR products of similar size are separated on a gel with a denaturing gradient, resulting in a pattern of bands in which each band ideally represents a bacterial population.  T/F

ANSWERS:

1. True 

2. True  

3. True

Grant et al. Development of Standardized Insulin Treatment of Protocols for Spontaneous Rodent Models of Type I Diabetes, pp. 381-390
Primary Species: Mouse (Mus musculus) and Rat (Rattus norvegicus)
 

SUMMARY:  Two common models of spontaneous type 1 diabetes are the BioBreeding diabetes-prone (BBDP) rat and the nonobese diabetic (NOD) mouse.  BBDP rats typically develop type 1 diabetes between 50 and 80 days of age, and in NOD mice it occurs by approximately 30 weeks of age (and is more common in females).  Despite the common use of these strains, a standardized method of maintaining normoglycemia has not previously been developed.  Instead, blood glucose control in rodent models has historically focused on maintaining animals in a state of moderate hyperglycemia with normal weight gain, and without the presence of ketonuria.  

Here the investigators examined various insulin formulations, timing of dose administration, dosing levels, and delivery methods in order to maintain a normal glucose range and minimize fluctuations in these two strains.  Insulin formulations tested included: Protamine zinc insulin (PZI), Humulin 50/50, Humulin 70/30, Humulin R, and Lantus.  Prior to insulin administration in mice, a diabetic state was determined when nonfasting blood glucose levels read >250 mg/dL for two days in a row.  In BBDP rats, diabetes was determined after finding 4+ glycosuria in combination with a blood glucose of >250 mg/dL. In general, the longer acting human insulin products did not provide prolonged control for either rats or mice.  PZI appeared to provide greater glycemic control for longer periods of time.

In rats, they found that twice daily PZI injections at an initial dose of 0.9U/100g body weight, followed thereafter by an 80% dose 8 hours after lights on and 67% at 8 hours after lights off was most successful in maintaining steady glucose levels.  In the NOD mice, none of the insulin injections were able to achieve sustained glucose control.  This may have been due, in part, to increased metabolic rates in mice and/or insulin resistance that develops in NOD strains, which sometimes renders treatments ineffective altogether.  Instead, they found that continuous release of 0.3U PZI daily via an osmotic minipump maintained the most stable control, with only a few episodes of hypoglycemia.  

 

QUESTIONS
1. 
A lab group is waiting for their NOD mice to develop type 1 diabetes, and is checking nonfasted blood glucose samples daily.  The glucometer reads 129 for two days in a row.  Is this mouse considered diabetic?

2. 
True or false:  Male NOD mice are more likely to develop type 1 diabetes.

3.   In rats, which method of insulin administration (injections vs. continuous release) was found to maintain the most control over blood glucose?  In mice?

4. 
True or False: In NOD mice and BBDP rats, long acting human insulin formulations (such as Lantus) provide the most stability in blood glucose levels.

 

 ANSWERS
1. 
No.  Normal range is between 60 and 130 mg/dL (250 mg/dL for two consecutive days is commonly used to indicate a diabetic state).

2. 
F

3. 
Rats: BID injections Mice: continuous release via osmotic minipump implant

4.
False.  PZI was found to be most effective in both NOD mice and BBDP rats.

Lewis et al. High Incidence of Scrotal Hernias in a Closed Colony of FVB Mice, pp. 391-394
Primary Species: Mouse (Mus musculus)

SUMMARY: Inguinal hernias are rarely reported in mice, but this article describes a case report of unilateral or bilateral scrotal hernias in approximately 28% of males in a closed breeding colony of FVB/N mice. Organs found within the scrotum at necropsy included intestine, cecum, and seminal vesicles. 

In rodents, the inguinal canal is short and the processus vaginalis remains patent throughout life, allowing the testes to pass freely between the scrotum and abdominal cavity.  Normally, other abdominal contents do not usually enter the scrotum because a muscular sphincter surrounds the inguinal ring.  Weakness in this sphincter could be a cause for herniation of abdominal organs.  Another cause for herniation could be administration of estrogenic compounds to males and androgenic compounds to females.  In humans, hernias tend to be heritable; however the mode of inheritance is not clear.  The same is true for the mice in this case study.  Herniation did not affect breeding success.  Offspring of female mice from this colony bred to mice from an outside source also showed scrotal hernias.  Therefore, females seemed to transmit the trait, but expression was limited to males.

QUESTIONS

1. True/False: In rodents, the inguinal ring remains patent throughout life.

2. Scrotal hernias are usually:

a. X-linked

b. Autosomal recessive

c. Autosomal dominant

d. Multigenic

3. How could one prevent unwanted genetic drift in a rodent breeding colony?

a. Purchase mice from an outside source and start a new breeding colony

b. Intensive inbreeding

c. Outcrossing

ANSWERS

1. True

2. d.
Multigenic

3. c.
Outcrossing

Rat Model
Ypsilantis et al. A Rat Model of Cigarette Smoke Abuse Liability, pp. 395-399

Primary Species: Rat (Rattus norvegicus)

SUMMARY: The purpose of this study was to take initial steps towards establishing a rat animal model of cigarette smoke abuse liability suitable for the subsequent study of smoking cessation. These steps included attempting to define the daily timetable (with no interruptions on weekends) of chronic smoke exposure (CSE) to induce serum levels of cotinine, a major proximate metabolite of nicotine which has a longer half life, comparable to that of human smokers. In addition, they attempted to determine the minimum total CSE period required to induce abuse liability to cigarette smoke. Abuse liability is the potential that a drug has to become addictive. Predicting this likelihood is done experimentally using a variety of tests. Most commonly, these include: intravenous self-administration, Conditioned Place Preference (CPP), drug discriminations, and measurement of withdrawal disturbances. CPP is a form of Pavlovian conditioning used to assess the motivational or aversive effects of objects, experiences, or addictive chemicals. Chemicals are considered addictive or have some abuse liability if an animal will spend more time in its non preferred chamber when that chamber is associated with the chemical in question. 

Male Wistar rats 5-6 months old, 380-420 g were used. Prior to smoke exposure, rats underwent a CPP test to determine their place preference, which was the black chamber over the white chamber. Twenty four were randomly assigned to 4 groups of 6 for 12 week CSE: S20 exposed to side stream cigarette smoke daily for 20 minutes, S40 for 40 minutes daily, S60 for 60 minutes daily, and a control group in identical white (nonpreferred) chamber without smoke for 60 minutes daily. Blood samples were collected from tail artery under sevoflurane at ~20 hours after first smoking session and 5 and 9 weeks and 2 days after end of CSE. Rats were subjected to a biased CPP test every 4 weeks whereby choice between white (nonpreferred) + smoke exposure and black without smoke were offered as choices. In a separate set of control experiments, 3 groups of 6 rats were assigned to 1 week of CSE as previously described (SC20, SC40, SC60) and blood collected 1 hour after last day of smoking session.

Time spent in white chamber was increased in group S40 at 8 weeks, S60 at 4 and 8 weeks and the control group at 4 and 8 weeks but not at 12 weeks.  The shift in CPP was significantly higher at 8 weeks in S60 compared to other groups. All experimental groups attained > 14 ng/ml serum cotinine levels, which is considered cut-off limit for humans being designated as smokers. 

The increased time spent in the white chamber in biased CPP test is thought to be indicative of abuse liability. The reduction of time spent in the white chamber at 12 weeks is speculated to be reflective of some aversive (irritant) effects of smoke outweighing the addictive effects with continued exposure. 

QUESTIONS

1. 
A proximate active metabolite of nicotine, often measured in human smokers and animal models of nicotine addiction due to its longer half-life is

a. 
Cotinine

b. 
Serotonin

c. 
Arginine

d. 
Anabasine

2.
T/F. The Unbiased Conditioned Place Preference (CPP) test involves giving an animal a choice between two chambers with two distinctly different colors, patterns, or textures and determining which one an animal prefers.  

3. 
T/F. The Biased Conditioned Place Preference (CPP) test involves associating an animal's non-preferred chamber with a positive stimuli, or the preferred chamber with an aversive stimuli, in order to quantify the positive (e.g. addictive) or aversive effects. 

ANSWERS  

1. a

2. T

3. T

Hamster Model

Swain et al. Effects of Route of Innoculation and Viral Genetic Variation on Antibody Responses to Polyomavirus SV40 in Syrian Golden Hamsters, pp. 400-408

Domain 3: Research; Task: T3 – Design/conduct research

Secondary Species: Syrian Hamster (Mesocricetus auratus)

SUMMARY: Polyomavirus SV40 was discovered as an unrecognized contaminant of the early polio vaccine.  It is an oncogenic virus and Syrian golden hamsters (Mesocricetus auratus) are the small animal model that is susceptible to tumorigenicity and its study.

T-antigen gene (TAg), a gene essential for viral replication, may possess high variations, although it is unknown whether these viral variants differ in their biologic properties. Since TAg is not a component of the particle itself, but instead is synthesized in infected cells, the authors hypothesize that differences in antibody responses (including route of inoculation) to TAg may reflect biologic variation among viral strains.

Virus was inoculated intravenously (IV), intracardiac (IC), intraperitoneally (IP) or sham dosed.  At time of euthanasia, the majority of SV40 animals that exhibited tumors had antibodies against SV40 TAg (viral oncoprotein). However, many hamsters injected with SV40 failed to develop tumors, but did exhibit elevated antibody levels.
After IC or IV inoculation, nearly 100% of hamsters produced TAg antibodies versus a high variability in seroconversion displayed in the IP group, therefore, route of inoculation influenced detectable antibody levels to viral antigens, even if differing viral variants (2E vs. 1E) were used. However, there was a difference in detecting antibodies of viral variants if the IP route of inoculation was used.

Neutralizing antibody response was found to be elicited the most if hamsters were inoculated by IC and IV versus IP; though differences in elicited response between viral variants between the IC, IV or IP route was not significant.

QUESTION
1.  
Why may direct inoculation of antigen into the vascular system be more preferential (for some antigens)?

ANSWER
1. 
IV and IC routes deliver antigen primarily to spleen and secondary lymph nodes versus IP delivery where the antigen is taken to the draining lymph node and the thoracic duct. Intravascular inoculation is more preferential for polyclonal particulate antigens vs. IP inoculation is preferred with soluble antigens

Rabbit Model

Kobayashi et al. Electrocardiograms Corresponding to the Development of Myocardial Infarction in Anesthetized WHHLMI Rabbits (Oryctolagus cuniculus), an Animal Model for Familial Hypercholesterolemia, pp. 409-418

Domain 3

Primary Species: Rabbit (Oryctolagus cuniculus)


SUMMARY:  The Watanabe Heritable Hyperlipidemic and Myocardial Infarction (WHHLI) prone rabbit is used as a model for coronary heart disease research.  These rabbits develop hypercholesterolemia due to a deficiency in receptors for low density lipoprotein.  This animal model is more like naturally occurring disease from atherosclerosis than other models that use vessel ligation to induce myocardial ischemia.  ECG is often used in humans to assess myocardial function.  The authors performed ECG on WHHLI rabbits (n=110) with myocardial disease to assess if abnormalities could be linked to severity of disease found at necropsy or if ECGs would be similar to humans with heart disease.  ECG was also performed on mice and rats without heart disease for comparison.  Six WHHLI rabbits without heart disease were used as controls.  WHHLI rabbits begin developing disease at 10 months of age; therefore, control rabbits were 7 months of age.  The control rabbit ECG was similar to human, but the rodent ECG had a short ST segment, early repolarization J wave, and lacked a T wave peak.  Rabbits with disease had similar abnormal ECGs as humans suffering from myocardial ischemia/infarction.  The most common abnormality was coronary T wave inversion (41 of 110 animals) with ST segment depression being the second (35 of 110) most common.  Other ECG changes seen included deep Q waves, decreased R wave amplitude, ST segment elevation, and high T waves.  Forty of the rabbits had 2 or more changes on ECG.  ECG changes did not always correspond to lesions at necropsy possibly due to the acute nature of ischemic attack and not enough time for tissue lesions to develop.  An ECG performed on an animal just prior to death revealed high T waves and ST elevation, similar to that seen in humans with acute coronary syndrome and in dogs, pigs, rabbits undergoing vessel occlusion studies.  At necropsy this animal had fibrosis of 25% of the apex subendocardium.  Two other rabbits with significant necropsy changes that included subendocardial fibrosis, left ventricular fibrosis, and occlusion of the left circumflex and/or left anterior descending artery also showed multiple ECG changes.  The authors concluded that rabbits and humans share similar changes in ECG patterns when suffering from myocardial ischemia.

QUESTIONS 

1. The most common ECG change in Watanabe rabbits with myocardial disease is which of the following:

a. ST elevation

b. Absent p waves

c. T wave inversion

d. None of the above

2. The term used often in myocardial ischemia research “LAD” refers to which of the following:

a. Interventricular branch of left coronary artery

b. Lateral anterior descending artery

c. Left apex deficiency

d. None of the above

3. Watanabe rabbits are deficient in receptors for high density lipoprotein (T/F)

ANSWERS:

1. c 

2. a. LAD is used often in human medicine as an abbreviation for the left anterior descending artery (a branch of the left coronary artery).  In veterinary medicine, this vessel is known as the interventricular artery or the paraconal interventricular artery.

3. F.  They are deficient in low density not high density receptors

Canine Model

Dave et al. Acute Portal Hypertension Models in Dogs: Low- and High-Flow Approaches, pp. 419-426

Domain 3: Research; T3 Design and conduct research

Primary Species: Dog (Canis familiaris)

SUMMARY: The long term goal of this project is to design a model of acute portal hypertension with which to evaluate a non-invasive contrast enhanced ultrasound pressure estimation technique. In this study 2 models of acute hypertension were designed. The first portal hypertension model was the result of surgically introducing gel foam into the portal vein and increasing the intrasinusoidal resistance to portal vein flow (low flow model). The second model involved forming a arteriovenous shunt between the portal vein and either the femoral or splenic artery. This would increase the flow in the Portal vein (high flow model) and hypothetically lead to portal hypertension. Portal hypertension was defined in this study as pressures at least 5 mm Hg greater than baseline pressures. There was a success rate of 91% with the low flow model (10/11 dogs) achieving pressures 16.5 mm HG higher than baseline on average. In the high flow model supplementation of saline along with A-V fistula was required to have increases in portal vein pressures that fit the definition of portal hypertension (increases to 12.8 mm Hg on average). The combined changes in this group failed to reach statistical significance likely based on small sample size (6). Other models of portal hypertension were considered by this group and discarded based on not meeting their specific needs for this study.   
QUESTIONS
1.
True/ False. Symptoms associated with portal hypertension are ascites, variceal bleeding and encephalopathy. 

2. 
True/ False. The modified version of Ohms law discussed in this article is  " delta P = Q x R" where delta P is change in pressure.

3. 
True/ False. Normal portal vein pressures in dogs vary from 7 to 11 mm Hg.

4. 
What is the Q in the above equation?
ANSWERS

1. 
False - These symptoms are associated with cirrhosis of the liver. A precursor of which is portal hypertension.

2. 
True

3. 
True

4. 
Q = flow and R = resistance

Nonhuman Primate Models

Rodriguez-Mercado et al. Acute Neuronal Injury and Blood Genomic Profiles in a Nonhuman Primate Model for Ischemic Stroke, pp. 427-438
Domain 1

Primary Species: Macaques (Macaca spp.)
SUMMARY: This paper describes a novel ischemic stroke model involving middle cerebral artery occlusion using silk sutures.  Rhesus macaques are ideal for stroke studies because of structural similarities to humans. Their brain is gyrencephalic and functionally similar to humans.  They also have immunologic profiles that are similar to humans.  Four juvenile healthy SPF rhesus monkeys were used and each animal served as its own control.  Silk sutures were used to permanently occlude the middle cerebral artery.  Infarcts were evaluated using MRI at 1 to 3 and 24 hrs after surgery.  Neurological assessments were performed using the Standard Neurologic Scale and the Task-oriented Neurologic Scale.  Observations were performed twice before the procedure to establish baseline and once at 23 hrs after the procedure to test for impairment.  Impairment of motor function in the contralateral arm was the only significant neurological change. Microarrays were used to examine gene expression after ischemia.  Several genes were altered in a time-dependent manner including several cytokines, chemokines, and other inflammatory genes.  The authors believe that this stroke model will likely facilitate elucidation of mechanisms associated with acute neuronal injury after ischemia.

QUESTIONS
1. 
Define gyrencephalic and lissencephalic and give a non-human primate example of each:

2. 
What are other techniques of middle cerebral artery occlusion (MCAO)?

3. 
Describe a major benefit of high throughput micro-array based genomics.

 

ANSWERS
1. Gyrencephalic-cerebral cortex has convolutions, rhesus macaques


Lissencephalic-lack of convolutions and gyri, aka agyria, marmosets

2. Craniotomy, extra cranial occlusion via carotid artery, trans-orbital surgical procedures, and endovascular catheterization

3. Ability to identify groups or clusters of genes and proteins with altered expression patterns in tissue or body fluids after stroke



Tanaka and Canfield. Intracranial Meningioma with Ophthalmoplegia in a Rhesus Macaque (Macaca mulatta), pp. 439-442

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

Primary Species: Macaques (Macaca spp) 

SUMMARY: Meningiomas are tumors that develop in the meninges, the tissue membranes surrounding the brain and spinal cord.  In humans, meningiomas are the most commonly encountered primary intracranial neoplasia, however only three reports have been cited in nonhuman primate literature.  This case report describes the clinical signs, pathophysiology and necropsy results of a naturally occurring, intracranial, meningioma in a 21 year old female rhesus macaque.

The macaque presented for exam due to noted anisocoria and mydriasis of the left eye.  Initial diagnostics included a CBC/chem, a slit-lamp exam, and a pharmacologic history, all completed with no significant findings.  A neurologic exam, however, revealed sluggish direct and absent consensual PLRs of the left eye and normal direct and consensual PLRs of the right eye.   A second assessment two weeks later revealed ptosis and progression of the mydriasis in the left eye.  Additional diagnostics ruled out iris damage, orbital neoplasia, or orbital inflammation.  Due to these finding it was hypothesized that there was an efferent lesion in the oculomotor pathway from the midbrain to the muscles of the iris on the left side (palsy of cranial nerve III).

The macaque was euthanized due to a poor prognosis after a week of treatment with prednisone.  Necropsy revealed a firm, off-white, well vascularized, irregularly ovoid, 2.0x1.5x1.5 cm bosellated mass adherent to the meninges on the left base of the midbrain.  Compression of the midbrain had occurred including cranial nerves III and IV.  Histologic examination revealed the characteristics of this mass were consistent with a diagnosis of meningothelial meningioma which is classified as a grade I tumor according to the WHO.

The morbidity associated with benign meningiomas is typically dependent on the size and the location of the tumor.  In this macaque, the location of the tumor, at the left midbrain, caused compression that was clinically consistent with only damage to CN III.  

QUESTIONS
1.
Where would the lesion likely be located in the following situation? 


When light is shined into the left eye there is no direct or consensual PLR.

When light is shined into the right eye there is both a direct and consensual PLR. 

a.
Efferent lesion on the left side

b.
Efferent lesion on the right side

c.
Afferent lesion on the right side

d.
Afferent lesion on the left side

2.
Meningiomas are usually benign but a small percentage may be malignant.

a.
True

b.
False

3.
Which cranial nerve innervates the lateral rectus and retractor bulbi eye muscles?

a.
CN III

b.
CN IV

c.
CN V

d.
CN VI

ANSWERS
1.
d

2.
a

3.
d


Lemoy et al. Meningoencephalitis Due to Listeria monocytogenes in a Pregnant Rhesus Macaque (Macaca mulatta), pp. 443-447
Domain 1, T3: Diagnose disease or condition as appropriate 

Primary Species: Macaques (Macaca spp.)
  

SUMMARY: Infection with L. monocytogenes is endemic at their facility and within their macaque colony, especially in the pregnant animals.  A primiparous pregnant rhesus macaque was presented in sternal recumbency, with a decreased level of consciousness, non-responsive to stimuli, nystagmus, fasciculation of facial muscles and tremors even under anaesthesia.  On ultrasound a non-viable fetus was confirmed, while her blood work was consistent with a bacterial infection.  She was treated with fluids and broad spectrum antibiotics.  A hysterotomy and collection of CSF fluid was done.  She was euthanized because she was not responding to treatment.  Gross lesions found on necropsy included placentitis, increased pericardial effusion, ependymitis, choroiditis and meningitis. Cultures of the placenta, CSF and brain ventricles were positive for L. monocytogenes. 

  

QUESTIONS 

1. Which sentence describing Listeriosis in cattle is FALSE?

a. 
Known as “Circling Disease” or “Silage Disease” 

b. 
CNS lesions are superficial involving the meninges and choroid plexus 

c. 
In cattle, the organism gains entry through injury of the oral mucosa and travels to the brain along the cranial nerves. 

d. 
Neurologic manifestations in cattle can last from 4 to 14 days. 

2. Which sentence describing Listeriosis in primates or humans is FALSE?

a. 
CNS lesions are superficial involving the meninges and ependyma. 

b.
Infection of brain in humans occurs via the hematogenous route. 

c.  
The most common form of listeriosis in primates is spontaneous abortions or stillbirths. 

d. 
Case fatality rate is low, <20%. 

3. True/False.  L. monocytogenes is resistant to penicillins and aminoglycosides.

4. What statement about L. monocytogenes is FALSE?

a.
Organism is widely distributed in the environment 

b.  
The organism can survive for up to a year in moist soil. 

c. 
In rabbits, infection with listeria is commonly characterized by tremors and other neurologic signs. 

d.  
Hly, plcB, inlA and ActA are listerial proteins that enable survival and promote pathogenicity within the host cell. 

  

ANSWERS
1. b
2. d
3. False.  L. monocytogenes is resistant to cephalosporins and first-generation quinolones.

4. c
  

  

