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OVERVIEWS

Kalmar et al.  Psittacine Birds as Laboratory Animals: Refinements and Assessment of Welfare, pp. 8-15

Task designation: none given

Species designation:  tertiary (avian)

SUMMARY: This article reviews basic husbandry recommendations and guidelines for captive psittacines (parrots) that may be used in the research setting.  They discuss that many of the captive parrots these days still retain substantial natural behaviors and responses as do “wild” parrots and as such should be taken into account when optimizing caging.  Many parrots have very long life spans (upwards of 30 years easily for some main species).  Options for parrots after their involvement in research activities include: return to wild, euthanasia, or adoption or movement to a zoo or collection (this is preferred avenue).
Parrots are considered fairly intelligent animals therefore care must be taken to address the psychological well being of captive parrots.  Environmental enrichment should be considered the norm, using both inanimate (toys, perches, foraging enrichment) and animate (conspecifics, human interaction) forms.  The author discusses the need to use various sizes and shapes of perches (depending on the species) for optimal foot health and behavioral repertoire.  Diet is critically important; recommended is the use of a pelleted balanced and formulated diet with extra fruit, nuts, etc to supplement.  Animals should be conditioned for restraint; however, manual restraint should be no more than 4 consecutive minutes if possible to avoid undue stress and hyperthermia.  When handling birds, it is critical to not compress the chest/sternum.

Guidelines for recommended space allowance are provided.  Also, scoring schemes to evaluate stress and feather condition are presented to facilitate objective evaluation of parrot well being.  Abnormal behavior or stereotypies can present as feather picking; thus it is important to rule out infectious or genetic causes of feather abnormalities to be able to differentiate from abnormal feather picking.

QUESTIONS
1. What is the preferred light cycle for housing parrots?
2. T/F
Placing cages near door ways, by windows, etc promotes calmness in the birds 

3. T/F
Psychological well being for parrots should be addressed similar to how it is treated in non-human primates and dogs. 

ANSWERS
1. 10-12 hours light 

2. False 

3. True 

Underwood.  Contracting In Vivo Research: What Are the Issues?  Pp. 16-19

SUMMARY: The purpose of this article is to identify, describe, and discuss potential issues encountered when contracting research animal studies.  Please refer to Table 1, page 18 for a comprehensive list of animal care and use assessment topics.

QUESTIONS
1.
What does CRO stand for? ((Pharmaceutical/Regulatory)

a. 
Contract research organization

b. 
Committee of Research outsourcing

c. 
Contract research outsourcing

d. 
Contract Research Office

e. 
Cessation of Regulated Operations

f. 
Computer recycling outlet

2. 
What issues must be addressed for development of an outsourced in vivo research program?

a. 
Policies and procedure for managing outsourced research

b.
 Identification and evaluation of CRO

c. 
A database of acceptable CRO’s

d. 
Identification of the level of institutional oversight for contract animal work

e. 
All of the above

f. 
a and d only

3. Which of the following should be considered when sponsoring an institution plan to establish policy and procedure for vivo studies?

a. 
How in vivo studies should be approved. 

b. 
How in vivo studies should be conducted

c. 
How in vivo studies should be monitored

d. 
a, b and c

e. 
a and b only

4. 
A written contract research should include all of the following, EXCEPT:

a. 
Confidentiality agreements

b. 
Delineation of animal ownership

c. 
Role Delineation Document

d. 
Compliance with all applicable regulations and guidelines

e.
If dedicated animal study area is needed

f. 
Notification of adverse study or animal welfare events

5. 
The outsourced studies should be approved prior to initiation.  The approval process may include which of the following entities?

a. 
Research management

b. 
Veterinarian,

c. 
The IACUC

d. 
c only

e. 
a, b and c

6. 
The primary role of the veterinarian in contract in vivo research may include all, EXCEPT:

a. 
Ensure appropriate study design

b. 
Ensure appropriate alignment of contracted studies with business goals and objectives

c. 
Appropriate animal model selection

d. 
Surgical oversight

7. 
Which of the following is the major role of the internal IACUC?

a. 
Scheduling of appropriate meetings to discuss CRO bids

b. 
Prepare legal contract

c. 
Initial contact of potential CROs;

d. 
Provide oversight regarding matters of ethics

8. 
Which of the following (s) should be used to evaluate the CROs? 

a. 
The CRO research program

b. 
The CRO animal care and use program

c. 
The CRO insurance program

d. 
All of the above

e. 
a and b

f. 
b only

9. 
If the CRO is USDA-registered and has an approved PHS Assurance, which of the following documents should be evaluated?

a. 
Past USDA inspection and annual report

b. 
Past PHS inspection reports

c. 
PHS assurance Statement with OLAW

d. 
All of the above

e. 
a and c only

10.
Which of the following CRO’s IACUC documents should be evaluated? (especially if the CRO is not AAALAC accredited or USDA-registered)

a. 
Semiannual reports

b. 
IACUC minutes

c. 
A copy of the approved animal use protocol

d. 
All of the above

11.
At what water pH animal may not drink efficiently?

a. 
5

b. 
2.5

c. 
4

d. 
4.5

12.
Which water common contaminant may pose a health problem for immunocompromised animals?

a. 
Streptococcus epidermidis

b. 
Pseudomonas aeruginosa

c. 
Salmonella spp.

d. 
Yersinia pestis

13. Review the CRO’s facility disease outbreak history up to_____years.

a. 
3 

b. 
1 

c. 
5 

d. 
10 

14. Evaluation of animal care and use may include which of the followings?

a. 
Staff qualification and training

b. 
Veterinary care

c. 
Transportation 

d. 
Breeding and genetics

e. 
Recordkeeping system

f. 
Physical facilities

g. 
Security

h. 
CRO organization structure

i. 
Policies, accreditation and regulatory status

j. 
Incident reporting

k. 
Notification of illness and disease outbreak

l. 
Husbandry practices

m. 
All of the above
15. Which of the following harmonization procedure between sponsoring institution and CRO is crucial to study success?

a. 
Recordkeeping 

b. 
Transportation

c. 
Veterinary care

d. 
Animal husbandry

16.
Which terms should be defined in the contract?

a. 
The term “adverse event”

b. 
Terms for addressing noncompliance

c. 
Condition and time lines for issue resolution

d. 
Contract termination

e. 
All of the above

ANSWERS
1. 
a

2. 
e

3. 
d

4. 
c 

5. 
e

6. 
b

7. 
d

8. 
e

9. 
e

10. d

11. b

12. b

13. c

14. m

15. d

16. e

ORIGINAL RESEARCH

Laboratory Animal Biology and Husbandry
Hayward and Hydock.  Doxorubicin Cardiotoxicity in the Rat: An In Vivo Characterization, pp. 20-33
Species: Rat, primary species

Role delineation task: 2, 9 and 10

BACKGROUND:

3 different drug regimens:

· 10mg/kg IP doxorubicin once DOX1

· 1 mg/kg IP daily for 10 days DOX2

· 2 mg/kg IP weekly for 5 weeks DOX3

Rat strain: Sprague Dawley from Harlan Laboratories

Sex: male

Number of animals: 30

Weekly assessment of blood pressure by tail cuff blood pressure: 25 inflation-deflation cycles, 5 to 10 similar results (<10mmHg), measurements: systolic, diastolic, mean arterial and pulse

Weekly assessment of cardiac function by transthoracic echocardiography/Doppler under anesthesia with 40mg/kg IP of ketamine: 3 consecutive cardiac cycles ; Septal wall thickness systolic and diastolic, posterior wall thickness systolic and diastolic, left ventricle end-systolic diameter and end-diastolic diameter ; other values were calculated: left ventricle mass, relative wall thickness, fractional shortening, velocity of circumferential shortening, myocardial performance index, isovolumic contraction time and isovolumic relaxation time

Statistics to analyze data: one-way analysis of variance, when differences Dunnett post hoc analyses, threshold for significance p<0.05

SUMMARY: Doxorubicin is a known dose-dependent cardiotoxic anti-cancerous agent used for lymphoid malignancies and solid tumors in adults and children. There has been effort in producing less toxic drugs (epirubicin, idarubicin) with little success and reduction strategies of symptoms (slow infusion, antioxidant or iron chelators) are not optimal.  80% mortality rate was observed at 28d with DOX1, versus 107 and 98 respectively for DOX2 and DOX3. The cardiac function was rapidly (week 2) impaired with DOX1 contrary to DOX2 and 3 which revealed more classic dilated cardiomyopathy in a longer time frame (week 13) along with loss of body condition especially for DOX2 (26 to 28% of BW). The cardiac function changes were a fractional shortening, profound thinning of the ventricle walls, dilation of ventricle. Regimens reported in the literature are varied and includes single or repeated doses and doses between 5 and 45 mg/kg. The clinical signs seen with 15 mg/kg or more DOX with all regimens are: severe diarrhea, severe ascites, high mortality rate within 10-14 days post-treatment, scruffy coat, red stain around the eyes and on coat and lethargy. Dox is believed to induce heat failure, demonstrated by this study, but a DOX-induced peritonitis cannot be ruled out at this point. DOX has been used to produce a model of dilated cardiomyopathy, the regimens DOX2 and 3 are more adequate to mimic a naturally occurring dilated cardiomyopathy avoiding the undesirable side effects. The myocardial performance index (MPI) is a new method to assess cardiac function that seems promising as it correlates strongly with several invasive methods allowing scientist to discontinue these methods. MPI is dependent on contractility, preload and afterload although independent of cardiac geometry.

CCl: The use of low dose multiple injections daily should be recommended as it reduces the clinical impact of DOX, as long as the accumulated dose is kept at 10mg/kg or less.

QUESTIONS
1) 
What is doxorubicin?

a) 
Antibiotic

b) 
Anti-histaminic

c) 
Anti-cancerous

d) 
Diuretic

e) 
Alpha-adrenergic

2) 
What kind of toxicity does doxorubicin induce?

a) 
Hepatotoxicity

b) 
Nephrotoxicity

c) 
Neurotoxicity

d) 
Cardiotoxicity

e) 
Myotoxicity

3) 
What new method can be useful to assess cardiac function without being invasive?

a)
Tail cuff

b)
X- ray

c) 
Cardiac chamber

d) 
Myocardial performance index

4) 
What is the best regimen to treat rats with doxorubicin to reduce the extent and speed of cardiotoxicity?

a) 
Low dose daily for several days

b) 
Low dose weekly for several weeks

c) 
One large dose once

d) 
Large doses daily for several days

e)
Large doses weekly for several weeks

5) 
What is the highest total dose of doxorubicin to administer to allow action but limited toxicity?

a) 
5 mg/kg

b) 
45 mg/kg

c) 
15 mg/kg

d) 
100 mg/kg

e) 
10 mg/kg

ANSWERS
1.
c

2.
d

3.
d

4.
a

5.
e

Kimura et al.  Evaluation of a Medetomidine-Midazolam Combination for Immobilizing and Sedating Japanese Monkeys (Macaca fuscata), pp. 33-38
Task 3: Provide Research Support, Information and Services

Species: Primary - macaques

SUMMARY:  A major motivational factor to examine this drug cocktail for the authors is the fact that ketamine is classified as a narcotic in Japan and there has been a reported increase in ketamine misuse. Medetomidine is a selective alpha 2 adrenoreceptor agonist. Midazolam is a water-soluble benzodiazepine that has anxiolytic and sedative-hypnotic effects through activation of gamma - aminobutyric acid (GABA) receptors. Medetomidine-midazolam (MM) combinations are routinely used in dogs with reported advantages including; ease of restraint, minimizes stress and pain, and increasing the threshold for induction-related complications. The experimental dose used was medetomidine at 60ug/kg and midazolam at 0.3mg/kg. After injection initial effects of the drugs were observed in 5 minutes and the average time to onset of immobilization was 13 +/- 6 minutes. Reported adverse effects compared to ketamine and medetomidine were mild bradycardia and hypothermia. The average time to recovery after an intramuscular dose of atipamezole at 240ug/kg was 10 +/- 2 minutes. Hematological and serum biochemical findings did not vary significantly with reference values taken from Japanese monkeys under ketamine general anesthesia.

QUESTIONS:

1. 
What is the mechanism of activity for both medetomidine and midazolam?

2. 
What is the name of the chemical that reverses medetomidine?

3. 
Name two adverse effects of giving MM.

ANSWERS:

1. 
Medetomidine is a selective alpha 2 adrenoreceptor agonist. Midazolam is a water-soluble benzodiazepine that has anxiolytic and sedative-hypnotic effects through activation of gamma - aminobutyric acid (GABA) receptors.

2. 
Atipamezole 

3. 
Reported adverse effects compared to ketamine and medetomidine were mild bradycardia and hypothermia. 

Perdue et al.  Naturally Occurring Murine Norovirus Infection in a Large Research Institution, pp. 39-45
Species: primary, mouse

SUMMARY: This article summarizes an in depth look at murine norovirus (MNV) at one institute's research facilities.  Sentinel mice (Swiss Webster) were screened for MNV through reverse transcriptase-polymerase chain reaction (RT-PCR) analysis of the feces, serology (MFI), histopathology and immunohistochemistry.  Over the time period evaluated, the percentages of MNV within the sentinel population ranged from 2% to 83% between 5 different facilities.  The histopathological changes were not consistent, although many mice had small hepatic inflammatory foci with MNV viral antigens within the inflammatory cells.  All mice positive for MNV in the feces (RT-PCR) were seropositive for MNV.

QUESTIONS:

1.  
What factors are considered important to preventing viral spread of MNV?

a.  
Use of microisolator caging

b.  
Changing cages with a biological safety cabinet

c.  
Use of disposable protective clothing

d.  
Use of strict microisolator cage changing technique

e.  
Prohibiting animal movement to the laboratory and back to the housing facility

f.  
All the above

2.  
T or F.  There are different strains of MNV

3.  
T or F.  The use of dirty bedding sentinels is the best way to detect all adventitious rodent agents

4.  
T or F.  Viral RNA of MNV has been detected in the mesenteric lymph nodes and liver

ANSWERS: 

1.  
f 

2. 
T.  Genetic typing can determine strains and help trace source of infection
3.  
F

4.  
T

Animal Facility Management
Thurlow et al.  Evaluation of a Flash Disinfection Process for Surface Decontamination of Gamma-irradiated Feed Packaging, pp.46-49
Task 6 

Primary species – rodents

SUMMARY: The authors tested the ability of a autoclave to flash disinfect outer feed packaging of gamma irradiated feed without altering nutritional content or texture of the feed.  The authors repeatedly autoclaved bags of Lab Diet 5053 to optimize the shortest cycle time and lowest temperature at which 3 negative surface cultures would be produced: 82 C at 2 min in a prevacuum autoclave using a gravity cycle with custom software. Cultures of Pseudomonas aeruginosa and Staphylococcus aureus were used to validate the method through four methods – direct inoculation of broth onto packaging, attachment of filter strips in sealed envelopes placed on the bag surface, attachment of vials with culture to the packages, and placement of vials filled with filter strips onto the packages.  Feed was analyzed for chemical contamination and nutritional analysis from before flash sterilization, immediately post flash cycle, and after 1 hour of cooling time, and no significant difference were noted among these timed samples.   Analysis of chemical contamination was negative.

QUESTIONS:

1.
What is the lowest temp that was successful in flash disinfection with a standard software autoclave?

a.
100

b.
141

c.
250

d.
a and b

e.
none of the above

2.
What method of handling live bacterial cultures was preferred by the authors?

a.
Dried strips in sealed envelopes

b.
Direct inoculation of bags with broth

c.
Broth attached to the bags in screw top heat resistant vials

d.
Dried strips in glass vials

3.
T/F  This method is successful in stacked and touching bags.

ANSWERS:
1. d – the temperature sensor in the floor showed a display of 100 C, but the internal monitoring reached 141 C 

2. C – avoids exposure of personnel and vials did not melt 

3. False – all surfaces must be exposed.
Colony Management
Harms and Stoskopf.  Outcomes of Adoption of Adult Laboratory Ferrets After Gonadectomy during a Veterinary Student Teaching Exercise, pp. 50-54
SUMMARY: Adoption of laboratory animals carries the potential limitations of animals not adapting to life as pets, problems with institutional support of such programs and liability issues. Alternatively, an adoption program can enhance the morale of lab animal caretakers, improve public perception of a facility and is a prudent use of animal life. In this study, the investigators surveyed 27 people who had adopted 43 adult ferrets (Mustela putorius furo) after a student teaching lab that involved gonadectomy and anal sacculectomy.  When the former research ferrets were rated as pets, 59% were ranked as excellent, 32% good, 4.5% fair, 4.5% poor. For 36% of the ferrets, behavioral issues were noted as the most common problems even in those animals ranked highly as pets. Of all respondents, 77% indicated a willingness to adopt another laboratory ferret after being used in a teaching exercise. Considering the voluntary self-identification of willing adopters, the authors feel that the risks of relinquishment were decreased.

Although there are detractors from having ferrets 'descented', the fact that these animals underwent anal sacculectomy was considered to make them more adoptable and likely improved their placement. This study further suggests that adult gonadectomy was not protective against adrenal gland disease, insulinoma and lymphosarcoma even though their precise age at surgery could not be determined. Twenty three percent of all ferrets in the study and 57% of ferrets that died by the time of the survey developed neoplasia reported, which is at the high end of previous reports of neoplasia prevalence in ferrets. Although flawed by age bias, this finding does lend some support to the idea that the time of neutering is more important than the age at neutering.

QUESTIONS:

1. 
In this study, adult gonadectomy was protective against adrenal gland disease. T or F

2. 
The limitations of implementing a postinstructional/postinvestigative lab animal adoption program include all of the following except:

a)
Lack of proper funding

b)
Liability risks

c)
Decreased morale of lab animal caretakers

d)
Animals not adapting to life as pets

ANSWERS:

1. F

2. C

CASE REPORTS

Experimental Techniques
Winnicker et al.  Comparison of Two Strategies for Diagnosis and Treatment of Infection in Dogs (Canis familiaris) with Long-term Intravascular Catheters, pp. 55-60
SUMMARY: This study compared two management and treatment strategies for catheter-related infections in dogs with exteriorized chronic intravascular catheters (ECICs). ECICs are used in biomedical research for repeated sampling, substance administration, and measuring of hemodynamic parameters. ECICs have an increased incidence of catheter occlusion, thrombosis, and infection as compared to vascular access ports (VAPs), however, VAPs are not recommended for monitoring hemodynamic variables. Sterile insertion technique and aseptic handling are essential to minimizing catheter related infection. For long-term catheters, the likelihood of infection increases the longer the catheter is in place, usually due to migration of skin origins at the insertion site, or contamination of the catheter hub. Traditional diagnosis of catheter-related infections has been based on the combination of culture results and clinical signs. Diagnosis based on clinical signs alone, however, has the potential to delay treatment. As treatment is delayed, the growth of bacteria in biofilms may potentially increase the bacteria’s resistance to antibiotic treatment. Generally, once infection is confirmed, removal of the catheter is recommended, but salvage may be attempted in some circumstances. 
This study assigned dogs with ECICs used to measure hemodynamic parameters into two diagnosis and treatment groups for catheter-related infections. All animals had catheters surgically implanted in the coronary artery. They received perioperative Cefazolin, and catheters were cleaned 2-3 times weekly. For group A (n=7), diagnosis of catheter-related infection was defined as a body temp. in excess of 39.4C for 24h, >18,000 WBC/ml with a left shift, or clinical signs such as inappetance for more than 24h, weight loss, shifting leg lameness, or evidence of organ infection. Once diagnosed, animals were treated with an antibiotic chosen by the vet for 14 days.  For group B (n=6), diagnosis of a catheter-related infection was defined as >18,000 WBC/ml independent of a left shift, fever or other clinical signs. Animals in this group were treated with an antibiotic chosen by the vet for 28 days. A recurring infection was treated for 42 days. Dogs in all groups received weekly CBCs, body temp., and blood cultures. These results were distributed to 4 lab animal veterinarians for an assessment of the severity of clinical issues. Dogs were scored from 1-5, with 1 meaning no clinical issues, and 5 meaning severe clinical issues. 
Dogs in group B had lower clinical scores than dogs in group A, indicating they were in better condition. All dogs in group A had positive blood cultures, and only 2 had negative cultures after treatment, with 1 of the 2 developing a recurrent positive. In group B, all dogs developed positive blood cultures, but all became negative after treatment. There was no difference in body temperature between groups. Based on CBC results, the numbers of days by which treatment was delayed if group A dogs had been treated according to the same criteria as group B dogs was 12 days. Additionally, fewer animals in group B developed a left shift than those in group A. Four dogs were euthanized before the end of the study in group A, whereas only 1 dog in group B was prematurely euthanized. In this study, dogs with ECICs that underwent prolonged antibiotic treatment that was initiated early in light of an elevated WBC count remained in better health than did conventionally treated animals. 
There findings suggest that 1) a WBC count that exceeds 18,000 cells/ml is sufficient evidence to initiate treatment, 2) a prolonged course of antibiotic treatment leads to improved health outcome, 3) body temp. alone is not a good indicator of infection, and 4) dogs with ECICs that are treated in the described manner are more likely to maintain a physiologic condition (based on humane endpoints) that allows them to complete the study.

QUESTIONS:
1. According to the study, diagnosis of catheter-related infections may be improved by using which criteria?

a. 
Increased body temperature as a predictor of infection

b. 
A WBC count >18000 cells/ml

c. 
A WBC count >18000 cells/ml when accompanied by a left shift

d. 
Pus at the catheter site

2. What factor may contribute to an increased difficulty in treating catheter-related infections when treatment is delayed?

1. 
Difficulty administering oral medication due to inappetance

2. 
Catheter occlusion

3. 
Development of bacterial biofilms

4. 
Pyrexia

3. In this study, by how many days was treatment delayed in group A compared to group B?

1. 
2

2. 
6

3. 
10

4. 
12

ANSWERS:

Answers were not provided.

Gibbs et al.  Staphylococcus-induced Urolithiasis in Estrogen-treated Ovariectomized Nude Mice, pp. 61-65
Species: Mouse, primary species

Task 1, K8- Prevent, Diagnose, Control, and Treat Disease/ Clinical Medicine

Task 9/ K9- Collaborate on the Selection and Development of Animal Models/ Animal Models (Spontaneous and Induced)

SUMMARY:  Several 4-mo-old ovariectomized female nude mice (Crl:NU-Foxn1nu) developed perianal ulcerative skin lesions following subcutaneous implantation of slow-release estrogen pellets and human breast cancer cells.  The skin lesions ranged from dry to serous and ranged from 4-20 mm in diameter.  By day 45 postimplantation all mice on the study experienced ulcerative skin lesions. Aerobic culture of the skin lesions yielded Staphylococcus intermedius.  At necropsy on day 51, 19/20 mice had cystitis and urolithiasis, characterized by relatively large struvite stones and crystals that filled their urinary bladders. The bladder mucosa in these mice was erythematous and the bladder walls were thickened.  Gram-positive cocci were observed microscopically in the kidneys and bladders at necropsy.  This was a unique finding since spontaneous urolithiasis has not been previously described to occur in female nude mice infected with S. intermedius. 

Conclusions:  Estrogen supplementation in ovariectomized female mice is an established animal model for breast cancer research.  Tumor cells with estrogen receptors grow slowly in ovariectomized mice and can be induced to grow rapidly with exogenous estrogen, usually in the form of a subcutaneously implanted estrogen tablet or capsule.  Chronic treatment with estrogens has been associated with urine retention and vesicoureteral reflux which is a predisposing factor leading to cystitis and ascending urinary tract infections.  The lesions observed in these mice may have resulted from the use of dilute bleach solution to disinfect hands during cage change outs causing chemical irritation and a secondary bacterial dermatitis leading to an ascending cystitis and pyelonephritis in mice predisposed by exogenous estradiol administration.  Alternatively, estradiol administration may have led to cystitis which then caused the ulcerative dermatitis.

Important facts discussed in the conclusion:

· Genetically manipulated mice have been reported to develop cystine uroliths and are used as a model of Dent disease, a calcium-channel disruption disorder of humans thought to lead to nephrolithiasis.

· Struvite uroliths are composed of magnesium ammonium phosphate (MgNH4PO4).

· S. intermedius and Proteus sp. are urease-producing bacteria associated with struvite and urolith formation; however, struvite uroliths can form in the absence of bacteria.

· Factors associated with urolithiasis include anatomic defects, neurological dysfunction, foreign bodies, urethral obstruction by accessory sex gland secretions, high protein diets, presence of urease-producing bacteria, and genital trauma.

· Struvite uroliths are common in humans but reported less frequently in rodents with rats and guinea pigs affected most frequently.

· Rats are an established animal model for human urolithiasis.

· Uroliths in mice are generally restricted to male mice in association with mouse urologic syndrome and consist of either oxalate and phosphate or struvite.

QUESTIONS:

1.
Describe a mechanism by which exogenous estrogen administration can predispose mice to develop cystitis and urolithiasis.

2.
List two commonly used laboratory animals that most frequently develop struvite uroliths.

3.
List the three components of struvite uroliths.

4.
T/F:  Struvite uroliths commonly occur in both male and female mice.

5.
Uroliths in mice are associated most frequently with what common syndrome?  Is there a sex predilection?

6.
Name two urease-producing bacteria associated with struvite urolith formation.

7.
Genetically manipulated mice have been reported to develop _________ (oxalate, cystine, or struvite) uroliths and are used as a model of ____ disease, a calcium-channel disruption disorder of humans thought to lead to nephrolithiasis.

ANSWERS:

1.
Estrogen can cause urine retention and vesicoureteral reflux.

2.
Rats and guinea pigs.

3.
Magnesium, ammonium, and phosphate.

4.
False, most commonly in male mice, rarely in female mice.

5.
Mouse urologic syndrome and is most frequent in male mice.

6.
Staphylococcus intermedius and Proteus sp.

7.
Cystine, Dent disease.

Koie et al.  Tetralogy of Fallot in a Japanese Macaque (Macaca fuscata), pp. 66-67

Task 1 (anatomy, physiology, anatomic pathology, clinical medicine)

Task 2 (nomenclature)

Primary Species (Macaque)

SUMMARY: Congenital heart diseases are rarely reported in macaques.  To this day, no one has officially reported a case of Tetrology of Fallot in macaques.  The animal in summary was a newborn female Japanese Macaque (Macaca fuscata), who was observed as weak and not willing to cling to its mother.  She weighed 472g (normal new born = 500g).  The animal was found dead on the day after these signs were observed.

At necropsy, it was observed that the heart was enlarged, there was right ventricular hypertrophy, and an enlarged right atrium.  They also observed ventricular septal defect (VSD), an over-riding aorta, pulmonic stenosis (PS), and patent ductus arteriosus (PDA).  With the presence of VSD, over-riding aorta, PS, and the ventricular hypertrophy, a diagnosis of Tetrology of Fallot was made.  
In human cases of Tetrology of Fallot, surgery is indicated (Blalock-Taussig method) to first place a shunt connecting the pulmonary artery and the aorta.  Later, surgeons will fix the VSD and the stenotic pulmonary artery.  Researchers are currently investigating the possibility heritability of this condition in macaques, as is the case for humans where there is a gene mutation leading to this condition.

QUESTIONS
1)  
What conditions must be present to diagnose Tetrology of Fallot?

2)  
What is the genus and species of the Japanese Macaque?

3)  
What is the normal birth weight of a new born Japanese Macaque?

ANSWERS
1)  
Ventricular septal defect, over-riding aorta, pulmonic stenosis, ventricular hypertrophy

2)  
Macaca fuscata

3)  
500 g

Meier et al.  Gangrenous Clostridium perfringens Infection and Subsequent Wound Management in a Rhesus Macaque (Macaca mulatta), pp. 68-73
Task 1: Prevent, Diagnose, Control and Treat Disease

Primary Species: Monkey

SUMMARY: In this article, the authors summarize a clinical case of gangrenous clostridium perfringens infection in the left thigh of a 10 year old macaque.  The monkey had been used in a respiratory assay in an opioid dose-response study.  As part of the study, the monkey received IM injections of morphine sulfate daily for 3 days and on the 4th day received 4 IM injections of the kappa opioid receptor agonist bremazocine HCl each 30 minutes apart.  Sterile, single-use needles and syringes were used for all of the injections.  The monkey presented with a reddened lesion on the left leg and on examination had diffuse, nonpitting edema of the left pelvic limb with skin ulceration on the caudal thigh.  Black discoloration and subcutaneous pockets were noted along the fascial planes and the lesions were noted to have a foul odor.  Blood was collected for CBC and serum chemistry and a wedge biopsy was taken from the lateral thigh for histology.  In addition, exudates from the subcutaneous pockets were submitted for aerobic and anaerobic culture and sensitivity.

The lesions were scrubbed and lavaged with chlorhexidine (2%) and the monkey was started on enrofloxacin (5 mg/kg), cefazolin sodium (30 mg/kg) and ketoprofen (2 mg/kg).  The CBC results were within normal limits but the chemistry profile revealed an elevated creatine phosphokinase level of 3838 (normal 0 – 436) U/L indicative of muscle injury.  After a preliminary report of gram positive rods from the anaerobic culture, twice daily injections of procaine-penicillin G (30,000 U/kg) were added to the antibiotic regimen. Cultures ultimately revealed Beta-hemolytic staphylococcus aureus (aerobic) and C. perfringens and Prevotella intermedia (anaerobic).  Enrofloxacin was discontinued and replaced with cleocin phosphate (Clindamycin - 15 mg/kg) and this along with the previously mentioned antibiotics was continued until there was clinical resolution of the disease.  The ketoprofen was continued for 1 month. 

One week after the initial presentation, the monkey was non-weightbearing on the affected limb and surgical debridement of the necrotic tissue was performed. Additional analgesic support in the form of buprenorphine was administered twice daily for 7 days after the debridement. The limb was managed post-operatively with application of 1% silver sulfadiazine cream and wet-to-dry 3 layer modified Robert-Jones bandages.  Culture of the research compounds administered was negative for growth. Histological samples showed polymorphonuclear cell infiltration, suppurative myositis and severe widespread coagulative necrosis.  

Approximately 3 weeks after the initial presentation, the bandaging was changed to a hydrogel dressing to provide adherence to the wound and protect newly formed granulation tissue.  Due to the size of the wound, a walking suture was used as apposition of the edges could not be achieved.  The authors note that bandaging was discontinued on day 42 post-presentation and by 8 months the only noticeable change was a smaller left limb due to the muscle resection.  The animal is still used experimentally.

QUESTIONS:
1. 
Clostidium perfringens is a (choose one):

a) Anaerobic, gram negative rod

b) Aerobic, gram positive rod

c) Aerobic, gram negative rod

d) Anaerobic, gram positive rod

2.
In human C. perfringens cases, co-infection with which of the following are common:

a) 
Klebsiella and Staph

b) 
Staph and Strep

c) 
Pasteurella and Strep

d) 
Staph and Proteus

3. 
Which of the following are toxins produced by Clostridial organisms?

a) 
Hyaluronidase

b) 
Collagenase

c) 
Alpha-toxin

d) 
Theta-toxin

e) 
All of the above

ANSWERS:
1. 
d) C. perfringens is an anaerobic gram positive rod

2. 
b) Staph and strep are commonly found in human C. perfringens cases

3. 
e) All of these are toxins produced by Clostridia
Schuler et al.  Ultrasonographic Monitoring of a Spontaneous Abortion in an Owl Monkey (Aotus nancymaae), pp. 74-76

SUMMARY: This case report described the spontaneous abortion of a 7-y-old multiparous female owl monkey that was part of the general breeding colony.  Her reproductive history included 2 live births, a full–term stillbirth, and an early abortion.  Upon conducting a routine abdominal sonogram to evaluate pregnancy a fetal heartbeat could not be located.  The fetus had normal morphology and the BPD (biparietal diameter) was 6.5mm.  On day 3, the ultrasonographic scan was repeated, and the fetus started to show loss of distinct characteristics (such as definition of limbs) and began to take on an amorphous appearance.  The placenta appeared to have a spider-web-like appearance and areas of decreased echogenecity, which are distinct characteristics of placental degradation and separation, and subchorionic hemorrhage.  At this time a complete blood count (CBC) indicated leukocytosis (primarily a neutrophilia) and toxic neutrophils; which is consistent with infection.  There were no abnormal findings or signs of discomfort upon physical examination.  The owl monkey was treated, with antibiotics, and rechecked the next day.  Since the monkey was bright and alert, they decided to allow her to have a spontaneous abortion.  By day 6, vaginal bleeding was noted, and upon palpation the uterus was small and flaccid.  On day 8, U/S showed a small uterus with a clear endometrial stripe, and a follow up CBC confirmed that the leukocytosis had resolved.  

The cause of the fetal demise was unknown, and is suspected to be due to an idiopathic lack of normal development of the fetus.  

QUESTIONS:
1. 
Pregnancy can be reliably diagnosed as early as _______ after conception in New World primates?

a. 1.5 wks 

b. 2.0 wks 

c. 2.5 wks 

d. 3.0 wks

2. 
How can fetal growth and development be measured?

a. By determinations of biparietal diameter (BPD) 

b. Abdominal circumference 

c. Femur length 

d. A and C 

e. All of the above

3. 
Name to methods in which fetal viability can be confirmed.

ANSWERS:
1. C 

2. E 

3. fetal heart rate and placental evaluation


