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Fish Model

Browning et al. The Effect of Otolith Malformation on Behavior and Cortisol Levels in Juvenile Red Drum Fish (Sciaenops ocellatus), pp. 251-256

Domain 1: K4

Tertiary Species: Other Fish
 

SUMMARY: Red drum fish are a perciform teleost species and are most commonly used from nutritional and endocrine research.  They are native to the Gulf of Mexico and SE United States and tolerate a range of water temperatures and salinities.  The article's institution received a group of these fish and noted their larval stages to have phenotypic abnormalities consistent with vitamin C deficiency (deformities of the spine, jaw, and cephalic region).  The authors then hypothesized that they would also have abnormal otoliths and, therefore, behavioral differences resulting from impaired sensory function.  They also hypothesized that these fish would have higher cortisol levels, due to an increased startle response.  To test these hypotheses, fish were scaled as a group on three responses: schooling, response to visual stimuli, and response to acoustic stimuli.  Blood was also collected for cortisol measurements.  Results showed that abnormal fish were poor schoolers compared to the normal group, had no response to verbal stimuli, had higher cortisol levels, but were better responders to visual stimuli.  MicroCT of the abnormal fish revealed otolith malformations, along with other skeletal abnormalities.  Otolith density was greater in the normal group, but the volume was less, compared with the abnormal group.

 

QUESTIONS
1.
What is the genus and species of the Red Drum Fish?

2.
What kind of research are red drum fish most commonly used for?

a.  
Reproductive

b.  
Endocrine

c.  
Oncology

d.   Nutritional

e.  
b and d

3.
T or F?  Ascorbic acid is heat labile and water soluble.

4.
Which of the following is not true about otoliths?
a.  
They detect motion

b.  
They are called "ear stones"
c.  
It is an auditory organ
d. 
They disappear as fish age
ANSWERS
1.
Sciaenops ocellatus
2.
e

3.
T

4.
d

Mouse Model

Krugner-Higby et al. Ulcerative Dermatitis in C57BL/6 Mice Lacking Stearoyl CoA Desaturase 1, pp. 257-263

Domain 3: Research; Task T3: Design and conduct research 

Primary Species: Mouse (Mus musculus)

 

SUMMARY: Ulcerative dermatitis (UD) is a chronic, common disease of laboratory mice, particularly those with C56BL/6 background. It is postulated to have a multifaceted etiology between environment, immunologic and bacteriologic factors. The authors observed an increase in UD in SCD1-/- mice during Conjugated lineoleic acid (CLA) studies. SCD1-/- mice lack the SCD1 gene and thus have decreased expression of enzymes used to synthesize lips, and increased production of enzymes that oxidize fatty acids.  The authors hypothesize that a component of semipurified diet (NIH AIN93) was associated with increase of skin ulcers among the SCD1-/- mice and that the addition of CLA to the base diet would inhibit the ulcerative process. The authors further hypothesize that the ability of skin bacteria to invade skin cells is part of the underlying pathogenesis of ulcerative dermatitis and that diet can affect bacterial invasion. 

The authors fed B6 and SCD1-/- mice a standard rodent chow then switched them to semipurifed diet for 4 wk. Half were supplemented with CLA supplement. Microbial isolates from the skin were examined using a cell invasion assay, and skin cultures taken. Pelts were examined for histological characteristics. Samples from other B6 mice with UD were also submitted for histology and culture. 

All SCD1-/- mice developed lesions consistent with UD within 4wk of starting the NIH AIN76A diet. None of the SCD1-/- mice fed standard rodent chow and none of the B6 mice fed NIH AIN76A developed UD. The addition of CLA to the base NIH AIN76A diet did not affect the development of skin lesions. Lesions were histologically similar. S. xylosus was isolated from 71% of the SCD1-/- mice with UD. The authors conclude that the reason for the development of UD lesions in the SCD1-/- mice fed the NIH AIN76 diet remains unknown. 
QUESTIONS
1.
Name factors that may contribute to UD.

2.
Describe the classic histological description of UD.

3.
Describe the usual clinical presentation of UD.

ANSWERS
1.
Environmental (dietary vitamin E and humidity), immunologic (preferential production of Th1 response by B6 mice) and bacteriologic (overgrowth of Staphylococcus xylosus)

2.
Chronic ulceration with adherent serocellular crust and adjacent epidermal hyperplasia with marked inflammation (neutrophils, lymphocytes, macrophages, mast cells). 

3.
Excoriations involving the face, ears, or dorsal cervicothoracic skin accompanied by pruritis

Rat Models

Orozco et al. Aortic Response to Balloon Injury in Obese Zucker Rats, pp. 264-270

Domain 3:  Research - Task K8:  Experimental surgical techniques and instrumentation
Primary Species: Rat (Rattus norvegicus)
SUMMARY:  This study describes a new model for Balloon injury (BI) in both Lean and Obese Zucker rats (LZR, OZR).  “The rat carotid artery BI model is the most convenient, rapid, and thoroughly investigated models for the assessment and treatment of intimal hyperplasia.”  Where this study differs is that the team created a model using a larger vessel (thoracic and abdominal aorta) that allows for the use of human intravascular devices.  The human coronary arteries are 1.9-5.4 mm in diameter and the middle cerebral artery is 3-5 mm in diameter.  The descending aorta in 12 week Zucker rats is very comparable in size.

This team utilized two surgeries and imaging sessions and the study ended at 10 weeks post-injury.  The surgical technique is well-described in the article.  They basically entered the left common carotid artery and fed the balloon down into the descending aorta, bypassing the aortic arch.  They performed aortagrams with iohexol to confirm location.  Once proper location was ensured, they inflated the balloon and moved it up and down four times, thus injuring the vessel wall.  They had two different BI locations, thoracic and abdominal aorta.  The second surgery was terminal and happened at different time points after initial injury.  This surgery was very similar except they used a microcatheter instead of a balloon and it was used solely for microangiography.  Most animals recovered normally from the initial surgery, however, 5 died from acute aortic injury and two died days later from paraplegia caused by spinal cord ischemia.

They performed routine histopathology and examined aortic sections above the injury and of the injury site.  Each animal served as its own control.  They discovered that the OZR had more intimal hyperplasia than the LZR.  They also discovered that the thoracic aorta injuries showed less intimal hyperplasia than the abdominal aorta injuries.  This is consistent with other published studies in other rat strains.  A computer system using Metamorph was utilized to perform the histomorphometric analyses.  The conclusion was that this surgical technique allowed for the use of human clinically-relevant intravascular devices to be used in a rat model of Balloon injury.

QUESTIONS: True/False
1. 
There are no current models for balloon injuries using rats.  This work is only done in large animals.

2.  
The aorta responds the same in both thoracic injuries and abdominal injuries.

3. 
The aorta in a 12+ week old rat is similar in size to clinically relevant vessels in human medicine (coronary a. and middle cerebral a.)

4. 
You can utilize either the right or the left carotid artery to easily access the descending aorta in rats.

ANSWERS
1. 
False, the carotid artery is commonly used for this type of study.

2.  
False, the abdominal aortic injuries showed higher degrees of intimal hyperplasia and stenotic remodeling.

3.  
True.

4.  
False, only the left carotid can be used for this technique as the aortic arch is mostly avoided.

Tsao et al. Effect of Prophylactic Supplementation with Grape Polyphenolics on Endotoxin-Induced Serum Secretory Phospholipase A2 Activity in Rats, pp. 271-278
.

Primary Species: Rat (Rattus norvegicus)

 

SUMMARY: The purpose of this study was to explore whether dietary phenolics from grape-extract had an effect on different circulating inflammatory markers in the rat.  Phenolics from certain fruits and vegetables have been shown to have beneficial effects on health and the prevention of disease specifically due to their anti-oxidant capabilities.  Not as much is known about the ability of dietary phenolics to independently modulate immune processes.  
Sprague Dawley rats were dosed with grape extract which is rich in polyphenols.  A control group did not receive the extract.  After 3-weeks, the rats were dosed with LPS to induce inflammation.  Serum secretory phospholipase A2 (sPLA2) was measured, as well as hematocrit, C-reactive protein and body weight.   This was all in an effort to demonstrate whether grape extract has an effect on any of these markers of inflammation.    

Animals that received the grape extract did show lower levels of circulating sPLA2 when compared to animals that did not receive the supplementation.  That being said, the animals still lost weight, had a drop in hematocrit, and had increases in C-reactive protein levels.  Although the grape extract did show an effect on the sPLA2 levels, the effect on other inflammatory parameters did not follow suit.  

QUESTIONS
1. What is the significance of secretory phospholipase A2?

2. What is LPS and how is it commonly used in research?

3. What is C-reactive protein and what is its use in research?
ANSWERS
1. sPLA2 is expressed by several types of immune cells and can increase markedly in response to acute inflammation.  

2. Lipopolysaccaride – endotoxin derived from bacterial membranes commonly used in research to mimic endotoxemia and sepsis, and thus induce inflammation.

3. C-reactive protein – one of a group of acute phase proteins thought to be a biomarker of acute inflammation.

Squirrel Model

Carminato et al. Adenocarcinoma of the Dorsal Glands in 2 European Ground Squirrels (Spermophilus citellus), pp. 279-281


Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task T3: Diagnose disease or condition as appropriate; Knowledge Topic TT1.8: Anatomic pathology including pathogenesis of significant naturally occurring diseases; typical gross and histopathologic lesions and pertinent anatomic pathology techniques

Tertiary Species: Other Rodents

 

 

SUMMARY: This case report describes the spontaneous occurrence of adenocarcinoma in the dorsal glands of two female European ground squirrels.  Although, there is abundant literature on neoplasms in the family Sciuridae, tumors of apocrine glands have not been reported.  In both cases, masses were excised surgically.  Representative samples from the masses were routinely processed for histology.  In addition, immunohistochemistry studies were performed on sections.  Based on the clinical presentation, location of tumors, histopathologic, immunohistochemical, and histochemical characteristics, the authors diagnosed the tumors as adenocarcinoma of the dorsal glands.  

 

QUESTIONS
1. True or False.   The family Sciuridae includes chipmunks, flying squirrels, ground squirrels, tree squirrels, prairie dogs, marmots, and woodchucks.

2.  What are the three glandular anatomic areas associated with scent-marking behavior in squirrels?

3.  What are the two most common neoplasms in the rodent family Sciuridae?

4.  Apocrine gland tumors occur frequently in domestic animals, such as ____ and ____but have not previously been reported to occur in ___________.

 

ANSWERS
1.  True
2.  Oral-Cheek area, dorsal area, & anal area.

3.  Woodchuck hepatocellular carcinomas and squirrel fibromas 

4.  Cats, dogs, squirrels.

Swine Models

Myrie et al. Effects of a Diet high in Salt, Fat, and Sugar on Telemetric Blood Pressure Measurements in Conscious, Unrestrained Adult Yucatan Miniature Swine (Sus scrofa), pp. 282-290

Domain 3, K3

Primary Species: Pig (Sus scrofa)
SUMMARY: Using telemetry, this study evaluated blood pressure, heart rate, and activity level under normal and “unhealthy” diet conditions in swine, and further examined endothelial reactivity in isolated vessels as an index to coronary circulation changes. Diet affects various cardiovascular (CV) parameters including blood pressure (BP).  BP is often sodium sensitive.  High fat and sugars have been associated with hypertension and these factors affect vasculature and cause endothelial dysfunction.  Pigs are susceptible to hypertension in response to high dietary intake of sodium, like humans. Not many studies have evaluated BP in swine using telemetry, but swine are increasingly used in CV research overall.

Yucatan minipigs were weaned onto either a standard pig grower diet (or a high salt, fat and sugar (HSFS – 50% energy from fat, 40% from carb, 10% from protein) diet at 4 wk of age.  At 9mo. old, standard diet pigs were implanted with arterial telemetry (femoral artery) for blood pressure (BP) and movement tracking and blood sampling (femoral vein) catheters.  HSFS diet group pigs were implanted at 11mo., due to smaller body size or stunted growth caused by consuming less overall diet and less protein. Sampling was done after recovery from surgery (2wks) so either 9mo or 11mo of age.  A salt challenge was initiated after 8d of recovery from surgery and after 48 hours of continuous BP recording by giving high salt diets to each group for 7 days (recordings taken over last 48hours) then pigs returned to original diet (standard or HSFS) for 5-7d until necropsy. 

No aortic atherosclerosis formation was seen in either group.  Backfat was similar between groups. Fasting glucose and insulin were not different between groups. Circadian variation was present in both groups for heart rate (HR) and locomotor activity, which were both higher in the daylight phase. Systolic Arterial Pressure (SAP) was markedly elevated by 24mmHg in pigs fed HSFS diet but Diastolic (DAP) was not significantly different.  Each group responded similarly to the salt challenge, with transient increases in both groups of about 9-10 mmHg SAP and 6-7 mmHg DAP, but the HSFS group’s SAP remained elevated by 15mmHg from baseline after the salt content was reduced.  In isolated vessel experiments (testing vascular reactivity of coronary arteries), vessels of HSFS pigs showed increased sensitivity to bradykinin (potentially due to upregulation of bradykinin receptors in HSFS pigs), and this paper did not demonstrate endothelial dysfunction in HSFS pigs.  Fat and sugar contents of the diets affected SAP and pulse pressure.

Yucatan minipigs are a good experimental model to investigate hypertension associated with a high fat, sugar, and salt diet. 

QUESTIONS
1. The major effect of bradykinins on blood vessels is: 

a. No effect

b. They cause endothelial dysfunction

c. They cause vasodilation

d. They cause vasoconstriction

2. The following is true of Yucatan minipigs: 

a. They are not a good cardiovascular disease model because they do not get atherosclerosis

b. They are an appropriate model for hypertension in humans caused by diets high in salt, fat and sugar

c. They are resistant to changes in blood pressure caused by a high-sodium diet

d. They cannot be fed a high salt, fat and sugar diet because they become obese and unmanageable, so are an inappropriate model for hypertension

e. They do not develop hypertension when fed a diet high in salt, fat, and sugar so are an inappropriate model

ANSWERS  
1. c

2. b

Shi et al. Cloning of Porcine Platelet Glycoprotein Ibα and Comparison with the Human Homolog, pp. 291-297

Primary Species:  Pig (Sus scrofa)
 

SUMMARY: This study evaluated the homology between the porcine and the human Glycoprotein Ibα (GPIbα).  The GPIbα is important because it is responsible for the attaching to the cytoskeleton and had the binding site for von Willebrand factor (vWF).  The function of these proteins is important for understanding the platelet functions in porcine and how they differ from humans in terms of binding function and clotting for their use in cardiovascular disease, clotting and surgeries that use pigs as animal models.

The GPIbα is a transmembrane subunit of the GPIb-IX-V complex and mutations in this protein have been associated with bleeding disorders.  The pig is an ideal species for many preclinical experiments so it is important to understand potential differences in their coagulation processes when they are being used as animal models of human disease.   DNA was isolated from Chinese Quizhou miniature pigs and sequence analysis was performed.  Sequence analysis was compared with that of the human gene.  Nucleotide sequence showed a 67% homology with humans and a predicted amino acid sequence homology of only 59%.  There were detectable differences in the vWF binding sites and in the PEST domains of the porcine protein when compared with the human version.  3D modeling of the protein showed a highly conserved backbone conformation and a generally conserved vWF binding site.  Platelet aggregation was evaluated by ristocetin-induced aggregation and showed a markedly decreased aggregation of porcine platelets when compared to humans (5.6% vs. 76.2%, respectively).

The authors conclude that there are clear difference between the porcine GPIbα and the human version and that this can result in a difference coagulation system in porcine that should be considered when using porcine as an animal model for human disease mechanisms.

QUESTIONS
1. GPIbα is a secreted protein involved in the clotting cascade.

2. Sequence homology of GPIbα is almost identical between porcine and humans.

3. The 3D protein backbone of GPIbα is almost identical between porcine and humans.

4. Porcine platelets are a lot less susceptible to aggregation with ristocetin than their human counterparts.
ANSWERS
1. F – it is a membrane bound protein.

2. F – sequence homology is 67% for DNA and even lower for the predicted amino acid sequence.

3. T – the 3D structure backbone is very similar despite the difference in sequence.

4. T 

Crepeau et al. Edema and Tetraparesis in a Miniature Pig after Allogenic Hematopoietic Cell Transplantation, pp. 298-302
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 3: Diagnose disease or condition as appropriate; Task 4: Treat disease or condition as appropriate

Domain 3: Research; Task 2 - Advise and consult with investigators on matters related to their research

Primary Species: Pig (Sus scrofa)

SUMMARY: A three-month old intact male miniature pig from a defined-MHC colony was prepared for hematopoietic cell transplantation (HCT) with the following: bone marrow/thymic biopsies, central line and gastric tube placement, anti-CD3 recombinant immunitoxin, 100 cGy total body irradiation, enrofloxacin, nystatin, and cyclosporine.  The pig received 7.5 x 109 mononuclear cells intravenously from a haploidentical donor on Day 0.  On Day 7, the pig developed erythema and subcutaneous edema.  On Day 8, the pig developed ataxia and paraparesis.  On Day 9, the edema spread to the conjunctiva.  Serial CBCs revealed severe thrombocytopenia and leukopenia.  Blood culture was negative, and serial biochemical profiles were within normal limits. On Day 10, the pig's edema and neurological status worsened, and he was treated with ceftriaxone with a presumptive diagnosis of edema disease. 

The pig responded to ceftriaxone therapy within 18 hours.  Pre-treatment fecal culture from Day 10 revealed mucoidal, Gram-negative, lactose-fermenting cocci that grew on MacConkey agar, consistent with Escherichia coli.  Susceptibility data were not available.  Clinical signs resolved within 48-72 hours post-therapy.

QUESTIONS

1.  What is the etiologic agent of edema disease in swine?

a.  
Clostridium difficile
b.  
Escherichia coli
c.  
Erysipelothrix rhusopathiae
d.  
Beta-hemolytic Streptococcus spp.
e.  
Streptococcus suis
2.  Which of the following diseases is not a differential diagnosis for edema disease in swine?

a.  
Haemophilus parasuis infection

b.  
Clostridium septicum infection

c.  
Porcine circovirus infection

d.  
Paramyxovirus infection

e.  
All of the above are possible differentials for edema disease.
3.  What are the serotypes of E. coli most frequently implicated in edema disease?  (Choose 3)

a.  
O138

b.  
O139

c.  
O140

d.  
O141

e.  
O157
4.  Which two clinical signs led to a correct diagnosis of edema disease in this animal?

a.  
Vomiting and recumbency

b.  
Conjunctival edema and nasal discharge

c.  
Conjunctival edema and paraparesis/tetraparesis

d.  
Tetraparesis and inappetence

e.  
Seizures and orchitis
5.  Which of the following are common complications of HCT in humans?

a.  
Opportunistic infections

b.  
Post-transplantational lymphoproliferative disease

c.  
Thrombotic microangiopathy

d.  
All of the above

ANSWERS 

1.  
b

2.  
e

3.  
a, b, and d

4.  
c

5.  
d
Nonhuman Primate Models

Smith et al. Alternative Activation of Macrophages in Rhesus Macaques (Macaca mulatta) with Endometriosis, pp. 303-310

Domain 3; Task T3: Design and Conduct Research, Knowledge Topic TT3.3: spontaneous animal models.
Primary Species: Macaques (Macaca spp.)

SUMMARY

Background: Endometriosis is the presence of ectopic endometrium and a pelvic inflammatory process with associated immune dysfunction and alteration in the peritoneal environment. It is one of the most frequently encountered gynecologic diseases and a common cause of chronic pelvic pain and infertility in women. It has been studied in rodents as an induced disease. Spontaneous development of the disease requires menstrual shedding. The nonhuman primate model of endometriosis is advantageous due to a close recapitulation of human disease and physiology. Macrophages can be classified into 2 main populations: classically activated macrophages (M1), whose activating stimuli include IFNγ and LPS, and alternatively activated macrophages (M2), whose activating stimuli includes IL4, IL13, IL10, and trans- forming growth factor (TGF) β. Alternative macrophage activation occurs in rodents and women with endometriosis.

Study Set-up: Alternative macrophage activation and circulating cytokines were investigated in Rhesus Macaques with a diagnosis of endometriosis as confirmed by histological examination, as well as in healthy controls. All samples used in this study were archival samples previously collected from Rhesus Macaques housed at the New England Primate Research Center.

Results: Endometriosis lesions demonstrated increased infiltration by macrophages polarized toward the M2 phenotype. No serum cytokine trends consistent with alternative macrophage activation were identified. Serum transforming growth factor α was elevated in macaques with endometriosis.

Conclusion: Findings indicated that the activation state of macrophages in endometriosis tissue in nonhuman primates is weighted toward the M2 phenotype. This enables rhesus macaques to serve as an animal model to investigate the contribution of macrophage polarization to the pathophysiology of endometriosis.

QUESTIONS
1.
The reported prevalence of endometriosis in animals that have died at national primate centers is as high as 29% when only animals older than 10 y are included. What are the main problems related to endometriosis in rhesus macaques?
a. 
The disease is difficult to diagnose in its early stages.
b. 
Medical or surgical treatment of the disease resulting in hormonal suppression could affect the outcomes of aging studies.
c.  
A study subject with debilitating disease may be lost due to euthanasia.
d. 
All of the above.
2. 
Which are the length of the female cycle and the length of the gestational period of the Rhesus Macaque?
a. 
16 days and 133 days
b. 
9.5 days and 150 days
c. 
37 days and 235 days
d. 
28 days and 164 days
3.
Rhesus Macaques are seasonal breeders. True or False?

ANSWERS
1.
d. All of the above
2.
d. 28 days and 164 days

16 days and 133 days = Owl Monkey; 9.5 days and 150 days = Squirrel Monkey; 37 days and 235 days = Chimpanzees 
3. True

Kelly et al. Efficacy of Antibiotic-Impregnated Polymethylmethacrylate Beads in a Rhesus Macaque (Macaca mulatta) with Osteomyelitis, pp. 311-315
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 4: Treat disease or condition as appropriate

Primary Species: Macaques (Macaca spp)

 

SUMMARY: This case report describes the successful treatment of a rhesus macaque with osteomyelitis with antibiotic impregnated polymethylmethacrylate beads. 

 

The 5.5 year old male rhesus macaque who was socially housed in an outdoor breeding colony was presented to the veterinary hospital with a grade 4/5 lameness of the left hind limb. Physical examination revealed a bite wound with purulent discharge and radiographs showed marked osteolysis of the left calcaneus. The animal was admitted to the hospital and housed individually. 

 

Wound management and therapy involved:

· Regular lavage of the wound with dilute chlorhexidine solution for 6 days

· Bandaging for 4 weeks

· Ketoprofen 2 mg/kg i.m. once daily for 4 days

· Cefazolin 25 mg/kg i.m. every 12 h for 6 days

· Clindamycin 12.5 mg/kg p.o. every 8 h for 5 days (discontinued due to poor compliance)

· Clindamycin 12.5 mg/kg i.m. every 8 h for 7 days 

Purulent discharge and marked lameness persisted and after one week in hospital the muscles of the left leg had atrophied considerably. 

 

20 days after initial presentation and following the recommendation of a veterinary orthopaedic surgeons the macaque was anaesthetized routinely and polymethylmethacrylate (bone cement) beads impregnated with vancomycin and tobramycin were surgically implanted at the site of osteomyelitis. 
The antibiotic doses at the site of active infection were estimated to be 60-120 mg Tobramycin and 50-100 mg Vancomycin. 

A Robert-Jones bandage was placed on the left leg and the animal received ketoprofen and buprenorphine for postoperative pain management. Beginning on day 3 after surgery the animal was given passive range-of-motion physical therapy and deep muscle massage which was repeated every other day until 18 days after surgery. On day 19 after surgery mobility was markedly improved with evidence of a 1/5 grade lameness. 

The macaque was discharged from hospital 60 days after the initial presentation to indoor social housing and two years after the injury the animal was returned to outdoor social housing. There is no persistent lameness and the animal is currently the alpha male of a small colony. 

 

QUESTIONS
1.
Which of the following statement/s about Clindamycin is/are correct?

a.
Clindamycin phosphate is for topical and intravenous application

b.
Clindamycin hydrochloride is for oral administration

c.
Clindamycin is bacteriostatic and in high concentrations bacteriocidal
d.
Clindamycin is a macrolide antibiotic

2.
Which of the following statement/s about the antibiotic Cefazolin is/are false?

a.
Cefazolin has a very good oral absorption

b.
Cefazolin is bacteriocidal

c.
Cefazolin penetrates well into bone and bone marrow and is an excellent therapeutic for osteomyelitis

d.
Cefazolin is a first-generation cephalosporin antibiotic
3.
True or False: muscle atrophy can occur within a week of immobilisation?

 

ANSWERS
1.
a, b, c

2.
a

3.
True

Ferrecchia et al. An Outbreak of Tularemia in a Colony of Outdoor-Housed Rhesus Macaques (Macaca mulatta), pp. 316-321
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 3: Diagnose disease or condition as appropriate

Primary Species: Macaques (Macaca spp.)

SUMMARY: Francisella tularensis is a small gram negative coccobacillus and is classified as a Category A Select Agent. There are 2 biovars more common in NHP and human literature; tularensis (type A) and holarctica (type B). Tularemia is endemic in many parts of the northern hemisphere with several reservoir species. During 3 months, 6 macaques at ONPRC were diagnosed with type B biovar. 4 presented with dehydration and diarrhea, 3 presented with respiratory signs including nasal discharge, coughing, tachypnea, and lethargy. One presented febrile with peripheral lymph node enlargement. Two were found dead within 1 day of birth. All had enlarged spleens with white nodules. 4 animals had LN’s presenting as enlarged and soft. 2 animals had prominent lymphatic vessels surrounding the nodes with pronounced nodules. Both of these animals also had cloudy pink fluid in the peritoneal cavities. 4 animals had irregular lungs with mottling, fluid and dark discoloration. Additional findings include scrotal and preputial edema and enlarged pale kidneys. Histopath findings included areas of necrosis in affected tissues with small numbers of macrophages and neutrophils with fibrin. More areas of thrombosis were seen microscopically than appreciated grossly. Most of the samples contained intravascular fibrin thrombi consistent with disseminated intravascular coagulopathy. F tularensis was isolated by bacterial culture in 3 animals and all cases were positive by FITC rabbit anti Francisella tularensis whole cell antibody. While the ulceroglandular form is seen in 80% of human cases, these cases are similar to the typhoidal form; which includes sepsis. Unlike humans, macaques can show peripheral lymphadenopathy and clinical signs can range from asymptomatic to severe illness with sudden death and younger animals are more susceptible. Antemorten diagnosis is difficult and can include increasing antibody titer, culture of the bacteria from tissue, IFA or PCR. In suspected outbreak, serology is not recommended due to the 10 day lag period before diagnostic levels are reached. Effective wildlife and vector control around the animal enclosures is paramount and areas to consider include straw/wood shavings, surrounding plant overgrowth, eliminating wildlife burrows, food storage (not making food accessible in the pens overnight) and any standing water on the premises.
 

QUESTIONS
1.
Tularemia can lead to severe disease in humans with as few as 10cfu making this a highly infectious organism. What are 2 common sources of infection for humans?


a.
Rabbits


b.
House mice


c.
Seer fly


d.
a and c only


e.
a, b and c

2.
The ONPRC found that most adult animals asymptomatically seroconvert. What signs can be seen in younger animals during an outbreak of Francisella tularemia?


a.
Respiratory signs


b.
Gastroenteritis


c.
Sudden death


d.
a and b


e.
a, b and c

4. While presenting signs can be variable, what pathological findings were common in all of the cases?

a. Necrotizing splenitis

b. Necrotizing lymphadenitis

c. Peritonitis

d. a and b

e. a, b and c

 

ANSWERS
1.
d. While there are several reservoir species in North America including, meadow voles, brown rats, deer mice, house mice and ground squirrels, the most common source of infection in humans are rabbits and deer flies.

2.
e. 

3.
a. All animals had some degree of necrotizing splenitis and most of the cases did have necrotizing lymphadenitis as well.

 

Jean et al. Cerebrovascular Accident (Stroke) in Captive, Group-Housed, Female Chimpanzees, pp. 322-329
Task 1: Prevent, Diagnose, Control, and Treat Disease

Tertiary Species: Other nonhuman primates
SUMMARY: Cerebrovascular accident (CVA) or “stroke” is a disturbance of brain function due to insufficient or complete loss of blood supply to an area of the brain. This article describes 3 CVA cases in the chimpanzee colony at Yerkes that occurred recently over a 5-year period along with 3 more cases from historical records. Information about 6 additional cases was collected from a survey sent to 43 other colonies for a total of 12 cases.  Clinical signs of CVA included unilateral muscle weakness, unilateral drooping of the face, asymmetrical pupil dilation, incoordination, difficulty swallowing, and changes in mood or personality. All cases described were middle-aged to older animals, were predominantly female, and all overweight.  Data was incomplete to determine if hypertensive status or hypercholesterolemia was common among them.  

Diagnosis of CVA is based on symptoms, physical examination, imaging, and blood tests.  Echocardiography can identify cardiac predispositions to stroke such as abnormal heart rhythms, thrombi, valve disorders, and structural/pumping abnormalities.  Blood tests to find anemia, polycythemia, clotting disorders, vasculitis, infections, or hypercholesterolemia. Angiogram of cerebral vasculature to identify an aneurysm or arteriovenous malformation was done.  The most advantageous diagnostic tests are advanced imaging such as CT or MRI, which best distinguish ischemic stroke from other causes such as hemorrhagic stroke, neoplasia, intracranial abscess, and other structural abnormalities.  

Treatment must be started as early as possible with the course of therapy determined by the type of stroke.  Antiplatelet and anticoagulant drugs are used for ischemic strokes but contraindicated in hemorrhagic strokes (no significant predilection for either was seen for the chimpanzee cases).  Ischemic strokes are treated with thrombolytics to dissolve the clot, antiplatelet medications to prevent further clots, and surgical removal of the thrombus in some cases.  Hemorrhagic stroke involves identifying the damaged vessel, stopping the hemorrhage, and removing the clot. Even after the source of the stroke is dealt with, edema and brain swelling must still be managed afterwards. Long-term therapy is focused on rehabilitation of motor function to the areas affected. Only two of the animals described were treated successfully. The others were euthanized due to the severity of their lesions.

QUESTIONS
1. T/F: Determining the type of stroke is unimportant when starting initial therapy.

2. Which of the following characteristics do not appear to be predisposing factors for stroke in chimpanzees according to this review:

a. Female

b. Elderly

c. Overweight

d. Male

3. Which diagnostic testing is the most beneficial for diagnosing stroke?

a. Advanced imaging (CT or MRI)

b. Echocardiography

c. Arteriogram

d. Physical exam

ANSWERS
1. False.  Starting the wrong type of therapy could be deadly to the patient.

2. d
3. a
