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Rat Models

Iwata and Yamamuro. Subregional Expression of Hippocampal Glutamatergic and GABAergic Genes in F344 Rats with Social Isolation after Weaning, pp. 4-9

Domain 3: Research

Primary Species: Rat (Rattus norvegicus)
 

SUMMARY: Strain-specific responses to behavioral tests are well known, but the effect of environment should not be overlooked. There is evidence that strain-specific behaviors such as aggression, novelty preference, locomotion, anxiety, learning, and memory are affected by post-weaning social isolation (pwSI). Episodic and spatial memory rely on hippocampal function, but pwSI’s effects on the hippocampus are unknown. Glutamatergic and GABAergic receptor genes in male F344 rat hippocampi were analyzed via RT-PCR after three weeks of social isolation or group housing during the post-weaning period. 18 of the 24 glutamate receptor subunit genes were at least 1.5x increased in pwSI rats in the pyramidal cell layer, but not the dentate gyrus. GABAergic neurotransmission-related genes were unchanged in the pyramidal cell layer of pwSI rats, but decreased in 8 of the 13 genes evaluated in the dentate gyrus. Therefore, hippocampal circuits of pwSI rats may be in a more excitable state than that of group-housed rats.

 

QUESTIONS
1. 
Which GABAa receptors are the predominant extrasynaptic inhibitory receptor?

2.  
Does the acquisition of strain-specific behavioral traits depend on postnatal rearing environment?

ANSWERS
1.
Receptors containing the a5 subunit.

2. 
Evidence inclines yes – Fischer 344 pups reared by Wistar dams show Wistar-like behavioral traits in adulthood.

 

Yasuda et al. Renal Function and Hematology in Rats with Congenital Renal Hypoplasia, pp. 10-20

Primary Species: Rat (Rattus norvegicus)
SUMMARY:  Affected rats in the hypogonadism (HGN) inbred strain are characterized with male infertility, reduced female fertility and bilateral hypoplastic kidneys (HPK). HPK rats have approximately 20% renal function and as the animal age there are higher incidence of renal tubular cast formation, glomerular sclerosis, polyuria, azotemia etc. Thus, making these rats ideal models to study Chronic Renal Disease (CKD). This study was designed to analyze the multiple parameters of renal function, and anemic tendencies in 70- to 210-day old HPK rats. Blood samples were collected at 70, 140, and 210 days; and after the rats were euthanized by exsanguination under anesthesia, were necropsied and kidneys and spleens were preserved in 4% neutral formalin. Hematology and blood chemistry parameters were also used to measure renal function. Plasma and serum erythropoietin was measured by radioimmunochemistry. Plasma BUN and creatinine of the HPK rats were significantly higher, albumin lower and potassium higher than that of normal rats. RBC counts and hemoglobin levels were significantly lower than normal rats; however MCHC did not differ. Histopathological analysis demonstrated increased hemosiderin deposits in the spleen, and pink staining collagen fibers in the interstitium gradually increased in age in the HPK rats. In general, albumin was lost in the urine, renal dysfunction was not severe enough to cause electrolyte imbalances, and partial compensation to the renal anemia were present in these animals. The HPK rats demonstrated deterioration of renal excretory function, slight macrocytic erythropenia, normal plasma erythropoietin and increased hepatic erythropoietin production, splenic hemosiderosis and an increased tendency for hemolysis during the progression of CKD. 
QUESTIONS
1. 
Was the MCHC higher in HPK rats versus normal rats? True or False. 

2. 
Was the renal dysfunction in the HPK rats in this study significant enough to cause electrolyte imbalances? True or False.

 
ANSWERS
1. 
False
2. 
False 
 

Frog Model

Johnston et al. Collagenoma in an African Clawed Frog (Xenopus laevis), pp. 21-24

Domain 1, K1

Secondary Species: African Clawed Frog (Xenopus laevis)
SUMMARY: Xenopus laevis is a commonly used species in developmental biology, cell biology, toxicology and neuroscience research. Neoplasia is rarely reported despite wide use of these frogs. Those that have been previously reported are hepatomas, teratomas, renal carcinoma, fibroma, fibrosarcoma, nephroblastoma, ovarian dysgerminoma, melanophoroma, lymphoma, and adenocarcinoma. 

Collagenoma is a rare connective tissue nevus (“mole” or well circumscribed chronic skin lesion) of unknown cause that in humans shows autosomal dominant inheritance in humans. If not associated with other diseases, they do not require treatment. 

A 3 year old female African clawed frog used for egg collection was reported for a raised, firm, round, lobulated gray mass on her left lateral abdomen. Excisional biopsy with histopathology was performed. The biopsy was processed with H&E, Masson trichrome (collagen fibers), and Verhoeff-Van Gieson stains (elastic fibers).  

DDX for skin lesions in frogs include many infectious causes such as fungal infections with Batrachochytrium dendrobatidis, which can cause hyperkeratosis, sloughing, erosions and ulcerations and has high mortality rates and other clinical signs such as lethargy. Saprolegnia spp show grayish white tufts of mold and present with a sustained low level chronic mortality and are often associated with poor water quality or previously debilitated, injured or diseased animals.  Pseudocapillarioides xenopi is the most common parasite to cause skin lesions and was ruled out. Viral skin disease (with ranaviruses being most common) is rare. Bacterial infection causing dermal lesions “red leg syndrome” can be Aeromonas hydrophila, Proteus spp, E. Coli, Aerobacter spp, Pseudomonas, Citrobacter, Mimi spp, Staph, Strep, Enterobacter, Klebsiella, and Chryseobacterium. Mycobacterium spp is another common etiology of skin disease but was ruled out due to lack of granulomatous inflammation or bacterial colonies.

Collagenomas present in humans as single or multiple asymptomatic flesh-colored to white or pink paules, nodules. Familial cutaneous collagenoma has been associated with various disorders including cardiomyopathy, congenital exophthalmos, learning disabilities, hyper trichosis, nystagumus, café-au-lait macules, and acanthosis nigricans. Isolated collagenomas have been associated with trisomy 21 and type III Ehlers-Danlos syndrome. This is the first report in this model. 

QUESTIONS
1. 
Which stain will help in confirming the presence of collagen fibers by showing a blue or green color?  

a. 
Masson’s trichrome

b. 
Alizarin Red S

c. 
Prussian Blue

d. 
Von Kossa Stain

e. 
Aqua-coll

2.
Which of the following would not belong on a differential diagnosis list for a Xenopus frog with a skin lesion?

a.  
Batrachochytrium dendrobatidis
b. 
Aeromonas hydrophila
c. 
Pseudocapillarioides xenopi
d.  
Saprolegnia spp

e. 
Any of the above could be on the list

3.
Neoplasia in xenopus frogs is:

a. 
Common, often resulting in clinical endpoint/euthanasia before end of useful reproductive life

b. 
Uncommon, but collagenomas are often reported

c. 
Common, with collagenoma being the most common neoplasia

d.  
Uncommon, but teratomas, nephroblastomas, and ovarian dysgerminoma have been reported

ANSWERS
1. a

2. e

3. d

Hamster Model

Nakahira et al. Effect of Gonadectomy on the Androgen-Dependent Behavior of Ganglion Cell-Like Cells in Djungarian Hamsters (Phodopus sungorus), pp. 25-29
Secondary Species: Other Rodents
SUMMARY
· Ganglion cell-like (GL) cells reside in the dermis of the ventral skin of mature male Djungarian hamsters (Phodopus sungorus) and express androgen receptor (AR). 

· To assess whether GL cells have androgen-dependent behavior, we evaluated the histologic changes of GL cells after gonadectomy. 
· Five male and 5 female hamsters were gonadectomized at the age of 4 wk and necropsied 14 wk later.

· The number, distribution, and proliferative activity of GL cells in the thoracoabdominal and dorsal skins were evaluated histologically and compared with those of corresponding intact animals. 

· GL cells were more numerous, were distributed throughout the skin more widely, and had higher proliferative activity in the intact male hamsters than in their gonadectomized counterparts. 

· Similar trends regarding these 3 parameters were seen in ovariectomized compared with intact female hamsters and between intact male and intact female hamsters. 

These results suggest that the GL cells of Djungarian hamsters demonstrate sex-associated differences in their distribution and proliferative activity and that androgen may be involved in the development of these cells. 

QUESTIONS (True or False)
1. 
Ganglion cell-like (GL) cells reside in the dermis of the ventral skin of mature male Djungarian hamsters (Phodopus sungorus) and express androgen receptor (AR).

2. 
GL cells were more numerous, were distributed throughout the skin more widely, and had higher proliferative activity in the intact male hamsters than in their gonadectomized counterparts.

3.
Opposite results trends regarding these 3 parameters in two above were seen in ovariectomized compared with intact female hamsters and between intact male and intact female hamsters.

4.  The GL cells of Djungarian hamsters demonstrate sex-associated differences in their distribution and proliferative activity and that ___________ may be involved in the development of these cells.

ANSWERS
1. 
True

2. 
True

3. 
False 

4.  
Androgen

Swine Model

Kreinest et al. Analysis of Gene Expression and Ultrastructure of Stifle Menisci from Juvenile and Adult Pigs, pp. 30-40
Domain 3: Research

Secondary Species: Guinea pig (Cavia porcellus)

	 
	 


SUMMARY: These authors studied medial menisci from two groups of guinea pigs; juvenile and adults with degenerative changes. They studied the differences in gene expression profiles, histologic analysis changes, and ultrastructure with transmission electron microscopy. As expected the adult knees showed a significantly higher grade of degeneration as compared to the juvenile group. In the US, there are more than one million surgical interventions performed on menisci and inadequate self-repair mechanisms are one reason to explain the high incidence of this problem. The incongruence between the femoral condyle and the tibial plateau in the mammalian knee is partially balanced by 2 C-shaped fibrocartilaginous menisci. These menisci absorb forces of impact and help to distribute the mechanical load and stabilize the knee joint. Specifically, the authors report that destruction of the collagen network was greater in the adult animals rather than the juvenile group. Degenerated menisci showed decreased gene expression of COL1A1 and increased expression of MMP2, MMP13, and IL8. Adult porcine menisci can serve as a model for meniscal degeneration and these differences as demonstrated in this paper can be measured and further characterized with histopathology, gene expression, and ultrastructure of collagen network.
 

QUESTIONS
1.  
Why did the authors choose to study the gene expression profile of anabolic genes and catabolic genes?

2.  
What are examples of anabolic and catabolic genes?

3. 
What does the following table illustrate?
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ANSWERS
1.  
Changes in the gene expression profile of anabolic and catabolic genes are early indicators of osteoarthritis.

2. 
Collagen I, collagen II, and aggrecan are anabolic genes and matrix metalloproteinases is an example of a catabolic gene.

3.  
This figure shows primer sequences and annealing temperatures for the genes analyzed.

 

Canine Model

Brooks et al. Natural Progression of Canine Glycogen Storage Disease Type IIIa, pp. 41-51

Domain 1, Task 1. TT1.5: Physiology of Induced Disease 

Primary Species: Dog (Canis familiaris)
SUMMARY: Glycogen storage disease type IIIa is an autosomal recessive disorder arising from mutation sin the glycogen debranching enzyme gene, affecting liver, heart and skeletal muscle. Clinical manifestations include hypoglycemia, elevated liver and muscle enzymes, hepatomegaly, growth retardation, muscle weakness, cardiac hypertrophy with arrhythmias, polycystic ovaries and neuropathy. A spontaneous frameshift mutation naturally occurs in curly-coated retriever dogs, which manifests in abnormalities similar to humans affected with the disorder. The goal of this study was to provide biochemical follow-up and extensive tissue and organ analysis of this canine model as well as evaluate a urinary biomarker. 6 dogs were evaluated between 19 months and 12 years of age – 4 dogs euthanized between 19 and 32 months with 2 other dogs previously evaluated at 11 and 12 years of age. 

Results: Histopath revealed glycogen accumulation in the diaphragm, gastrocnemius, tongue and quadriceps; sciatic and phrenic nerves. Hepatic and muscle enzymes were elevated (AST, ALT, ALP and CPK) but then decreased over time consistent with hepatic cirrhosis and muscle fibrosis. Pathology revealed that young dogs showed hepatomegaly – one dog presented ill at 19 months and cirrhosis and ascites were found at necropsy; 2 32- month old littermates had cirrhosis in the absence of clinical signs.

 
QUESTIONS
1. 
What breed of dog can be used to monitor glycogen storage disease type IIIa?

2. 
Which of the following chemistry markers consistently increases over time in dogs affected with glycogen storage disease?

a. 
ALT

b.  
AST

c. 
CPK

d. 
Cholesterol

3.     What is the name of the urinary biomarker that correlates with liver enzyme increase?

  

ANSWERS
1.
Curly Coated Retriever

2.
d
3.
Glc4

Nonhuman Primate Models

Magden et al. Use of an Implantable Loop Recorder in a Chimpanzee (Pan troglodytes) to Monitor Cardiac Arrhythmias and Assess the Effects of Acupuncture and Laser Therapy, pp. 52-58
Tertiary Species: Other Nonhuman Primates
Domain 1, Task 2. TT1.1

SUMMARY

Introduction: Cardiovascular disease is one of the leading causes of death in captive chimpanzees.  Rates of heart disease in captive chimps are similar to those in humans, but the causes are typically different.  Human heart disease is primarily due to coronary artery atherosclerosis, and chimpanzee heart disease is most commonly due to diffuse interstitial myocardial fibrosis.  

Myocardial fibrosis is associated with an increased risk of cardiac arrhythmias and is a common cause of sudden cardiac death in chimpanzees, more commonly in males than females.  The mechanism behind the interstitial myocardial fibrosis is not well understood, but might be related to age-associated activation of fibroblasts and diminished repair.  Inflammation might also play a role, since inflammation can lead to cardiac fibrosis and remodeling.  Increased risk for chimpanzees of developing cardiac arrhythmias also include age >30 years, male sex and structural heart disease.

Early detection of heart disease in chimpanzees is critical so that therapeutic interventions can be started because of the high mortality rate.  ECG can easily detect arrhythmias and other abnormalities, but it can be affected by anesthetic drugs.  Chimpanzees sedated with tiletamine-zolazepam can show arrhythmias such as ventricular premature complexes (VPC).  Multiform VPC are associated with the highest risk of mortality in chimpanzees.  
Case Study: A 36-year-old male chimpanzee was identified to have frequent VPC on PE in 2011. Echocardiogram revealed mild prolapse of the mitral and tricuspid valves with a slight mitral valve insufficiency and frequent VPC (1-2+/min).  He was started on sotalol (a beta blocker, class III antiarrhythmic agent). A follow up exam in 2012 showed frequent VPC and the animal was switched to amiodarone (class III antiarrhythmic).  The dose was increased a month later after the VPC continued.

Due to the severity of the VPC, a subcutaneous loop recorder was implanted for continuous ECG monitoring.  This allowed for conscious (non-sedated) rhythm evaluation, and provided ongoing recording of the heart rhythm so that medication effectiveness could be evaluated.  However, this animal developed thrombocytopenia as a side effect of the amiodarone, so this medication was stopped.  It was decided to treat the arrhythmia with acupuncture, rather than traditional medication.

The chimpanzee was trained via positive reinforcement to present his back for reading of the loop recorder.  He was also trained to present both wrists for acupuncture and laser therapy.  The number of VPC increased during the month when the acupuncture and laser therapy was added.  However, this was attributed to the stress and novelty associated with the positive reinforcement training.  After 3 months of acupuncture and laser therapy, the rate of VPC had decreased significantly from pre-treatment levels (decreased from 2.08 VPC/min to 0.54 VPC/min).  During the fall of 2014, the animal received half his normal sessions, and the rate of VPC increased to 1.51 VPC/min.  There were also numerous disruptions in the housing and social structures during the following months that led to interruptions in treatment.  As of May 2015, the animal was again fully participating in the complete treatment regimen, and the number of VPC/min had decreased to 0.93.  

QUESTIONS
1. 
T/F:  The most common cause of death in chimpanzees is dilated cardiomyopathy.  

2. 
Increased risk for chimpanzees of developing cardiac arrhythmias include all but the following:

a.
Female sex

b.
>30 years of age

c.
Presence of structural heart disease

3.
T/F: There is no way to obtain a non-sedated ECG reading from a chimpanzee.

 

ANSWERS
1. 
F - Diffuse interstitial myocardial fibrosis

2. 
a. Female sex

3. 
F - Implantable loop recorder

Marie-Josee et al. Granuloma Due to Oxidized Regenerated Cellulose in an Aged Rhesus Macaque (Macaca mulatta), pp. 59-62

Domain 3: Research

Primary Species: Macaques (Macaca spp.)
  

SUMMARY: Bioabsorbable hemostatic agents such as oxidized regenerated cellulose are widely used to control intraoperative diffuse capillary bleeding as compared with electrocautery or ligation, oxidized regenerated cellulose has the advantage of controlling bleeding without occluding the vessel lumen or causing thermal injuries to adjacent tissue. Removal of the material once hemostasis is achieved is recommended however as oxidized regenerated cellulose is a bioabsorbable hemostatic agent it is often left to prevent subsequent bleeding after surgical closure. Based on this study a noninvasive imaging technique have been used and revealed granulomatous foreign-body reactions that mimic infection or tumor recurrence. This case report describes sterile peritonitis with granuloma formation secondary to the presence of oxidized regenerated cellulose after intestinal resection to excise a colonic adenocarcinoma in an aged rhesus macaque.

 

CASE REPORT
 

HISTORY 

· A female rhesus macaque (age, 17 y 7 mo; Macaca mulatta) was presented for weight loss and diarrhea with no pertinent previous medical history. 

· The animal had not undergone any experimental procedures for 17yrs prior to presentation

· BAR

· Further clinical examinations revealed a presence of a frim mass in the cranial right quadrant of the abdomen, cecum is distended with granular material, body condition score is 1.5/5. All other physical parameters (temp,HR, RR) is within normal limits however blood analysis indicated mild anemia and electrolyte imbalance with hypoproteneimia and hypoalbuminemia

· A presumptive diagnosis of ileocecocolic adenocarcinoma is made and is presented for exploratory laparotomy.

 

SURGERY
· Macaque was sedated, intubated and maintained anesthesia for surgery. The abdomen was explored and revealed complete adhesion of the cecum to the abdominal wall, liver and pancreas. Persistent capillary bleeding ensued and cannot be controlled by manual pressure. Given the tissue involved, the surgeon opted out to use electrocautery and used oxidized regenerated cellulose to control bleeding and was left in place. The ileocolic mass was identified, resection and anastomoses was performed. The abdomen was flushed and once hemostasis was confirmed, closure of surgical site was done.

 

POST OP and FINDINGS
 

· One month post op, the animal was presented for lethargy. Physical exam shows distended abdomen, weight loss and fever. 

· Abdominal radiography shows loss of detail of abdominal viscera consistent with ascites and a mass effect in the left caudal quadrant of the abdomen.

     [image: image2.png]



· Ultrasound guided aspiration was done. Due to poor prognosis and suspicion of peritonitis. The animal was euthanized.

· Lesion observed in necropsy are consistent with an extensive and localized granulomatous response to foreign material.

QUESTIONS
1.  
What is an example of bioabsorbable hemostatic agents?

2. 
What are the possible ways to control surgical bleeding?

3.  
What is the appearance of ascites in radiographs?

 

ANSWERS
1. 
Surgical, gel foam

2.  
By appropriate dissection, cautery, tying off small vessels, clamping, pressure application, clotting agents, hemostatic agents

3.  
Diffuse loss of detail among the abdominal viscera

 

Lieberman et al. Spontaneous Cholelithiasis in a Squirrel Monkey (Saimiri sciureus), pp. 63-67
 

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

Secondary Species: Squirrel Monkey (Saimiri sciureus)
 

SUMMARY: Moderate, progressive weight loss was identified in a mature female Saimiri sciureus. Serial serum chemistry results revealed elevated hepatic and cholestatic enzymes and hypoalbuminemia. Abdominal ultrasound demonstrated echogenic debris in the gallbladder, consistent with cholelithiasis. The patient died spontaneously during diagnostic CT imaging. Upon necropsy, inspissated bile and numerous dark choleliths were present in the gallbladder and bile ducts. Cholecystitis and cholangiohepatitis were histologically diagnosed. Escherichia coli and Proteus spp were cultured from the gallbladder and its contents. Helicobacter spp PCR was negative. The cholelith composition could not be spectrally determined but macroscopically was consistent with brown pigment choleliths.

 

QUESTIONS
1. 
Saimiri sciureus fed diets supplemented with cholesterol are a model of what human disease?

2.  
What is the main clinical presentation in cases of cholelithiasis in Callitrichids and Saimiri sciureus?

3.  
Saimiriine herpesvirus 1 and Saimiriine herpesvirus 2 cause significant morbidity and mortality in which primate species?

4.   Infection of Aotus spp with what virus results in malignant lymphoma in this species?

 

ANSWERS
1. 
Cholesterol cholelithiasis

NOTE – There is no sex-associated predilection to cholesterol cholelithiasis and administration of oral chenodeoxycholic acid does not protect against the disease in Saimiri sciureus.

2. 
Chronic weight loss

3.  
Aotus spp and Callitrichids

NOTE - Saimiriine herpesvirus 1 is an alphaherpesvirus and Saimiriine herpesvirus 2 is a gammaherpesvirus

4.  Saimiriine herpesvirus 2

 
Koster et al. Asthma in an Adult Female Vervet Monkey (Chlorocebus sabaeus), pp. 68-72
SUMMARY: A colony-born, multiparous, 9-y-old, female vervet monkey (Chlorocebus sabaeus) presented with a 6-y history of open-mouth breathing, tachypnea, and sibilant wheezing. These symptoms did not significantly affect her activity or quality of life. CBC and biochemistry analysis indicated mild dehydration and a stress leukogram. Thoracic radiographs revealed soft-tissue opacity around the pulmonary vessels and mild bronchial pattern affecting the dorsocaudal lung fields. Bronchoalveolar lavage (BAL) was performed under light propofol anesthesia after airway nebulization with albuterol (0.5 mg in 4 ml saline). Cytology of BAL was predominant eosinophils (69%) with occasional small lymphocytes (12%) and macrophages (9%) containing hemosiderin pigment. The monkey was treated with prednisolone (0.5mg/kg IM twice daily), inhaled corticosteroids (fluticasone 250ug/actuation twice daily) and salmeterol (25ug/actuation), all which lead to resolution of the sibilant wheezing and open-mouth breathing. Differential diagnosis included asthma, eosinophilic bronchitis and lungworm (Filariopsis spp) infestation. Fecal flotation revealed only Trichusis spp ova. A diagnosis of asthma was made in light of the animal’s wheezing, expiratory effort, radiologic features, BAL cytology and response to corticosteroid treatment. Even though, non-human primate (NHP) asthma models - particularly in Saimiri sciureus, Macaca mulatta and M. fascicularis - are well-documented in the literature, the authors indicated that this is the first case report of spontaneous asthma in a NHP. 

QUESTIONS (All questions are related to the image below)
[image: image3.jpg]



1.
The right lateral thoracic radiographic image was taken from a 9-y-old female vervet monkey (Chlorocebus sabaeus) with a history of open-mouth breathing, tachypnea, and sibilant wheezing. What is the diagnosis?
a.
Dilated cardiomyopathy

b.
Asthma 

c.
Aortic stenosis

d.
Trachea collapse

2.
The right lateral thoracic radiographic image was taken from a 9-y-old female vervet monkey (Chlorocebus sabaeus) with a history of open-mouth breathing, tachypnea, and sibilant wheezing. Based on a published case report, what is (are) the differential diagnosis?
a.
Eosinophilic bronchitis

b.
Asthma

c.
Lungworm infestation

d.
All of above

3.
The right lateral thoracic radiographic image was taken from a 9-y-old female vervet monkey (Chlorocebus sabaeus) with a history of open-mouth breathing, tachypnea, and sibilant wheezing. What is the treatment plan?
a.
Corticosteroids (prednisolone, fluticasone)

b.
Atenolol

c.
Imidocab

d.
Melarsomine
ANSWERS

1. b

2. d

3. a
