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OVERVIEW

Alworth et al. Laboratory Reptile Surgery: Principles and Techniques, pp. 11-26

Domain 1: Management of Spontaneously and Experimentally Induced Diseases and Conditions
Tertiary Species: Reptiles

 

SUMMARY: There are important differences in anatomy and physiology of reptiles. Clinicians and researchers using these species should be aware of these differences. Reptiles have a reduced metabolism which is approximately 25% to 35% of that of mammals of comparable size. Reptiles are ectothermic and rely on specific temperature ranges for normal physiologic function, including anesthesia metabolism and healing, which are approximately 7 times slower than for comparable sized mammals. Knowledge of specific anatomic considerations and unique aspects of patient preparation, positioning and equipment can facilitate planning and success with surgical procedures. This paper is an overview of the common reptile surgical techniques and their applications for research purposes or to provide medical care to research subjects. 

 

Surgical Equipment: The need for specialized surgical instruments will depend on the size of the species. Because of the importance of access in surgery retractors that are used must be appropriate size and weight. There are multiple manufacturers of retractors, surgical drills and saws and suture material appropriate for use in these species. Magnification and light sources should used for adequate visualization. When considering hemostasis a healthy reptile can tolerate between 0.4 to 0.8mL of blood loss per 100g of body weight. Cotton-tipped spears or applicators are less traumatic and more manageable in small confined areas. Hemoclips and radiosurgery are also appropriate for use in reptiles. 

 

Preparation of Reptile Surgical Patients: Preoperatively, reptile surgical patients should have a preanesthetic physical exam and in some cases a complete diagnostic work up may be indicated. Appropriate patient positioning will depend on the species and procedure. Considerations for positioning should include ensuring that the head and neck position does not interfere with ventilation; avoiding excessive compression of the head, limbs, or coelom to prevent pressure necrosis, visceral rupture or hypoventilation of the lungs; avoiding extreme and prolonged hyperextension of hyperflexion of any joint; and ensuring that the surgical site is accessible and does not require surgeon positioning that will result in fatigue. Aseptic technique should follow established standards. Fluid administration during surgery is standard. The intraoperative fluid rate is 3mL/kg/hour. This rate can be modified to account for differences in metabolism and the condition of the patient preoperatively. 

 

Soft Tissue Procedures: 

Integumental Surgery: Incision and closure techniques must take into account the nature of reptilian skin. Incisions may have to circumvent osteoderms or other keratinized structures and should be made between scales leading most incision sites to be scalloped. Incised reptile skin has a tendency to invert; therefore everting suture patterns are needed for closure. Because reptile wounds are very slow to heal, sutures should not be removed until at least 6 weeks after the surgery. 

 

Skin Wounds: Wounds are common in reptiles. Reptilian purulent exudates are generally caseous in nature so basic cleaning and irrigation is seldom sufficient. Surgical debridement is usually necessary.

 

Subcutaneous Abscess Removal: Present usually as a firm, discreet swelling. Remove the abscess en bloc and remove in associated capsule. A piece of the capsule should be submitted for bacterial and fungal culture. Irrigate the underlying tissue with antiseptic solution and close the skin in a routine manner. 

 

Aural Abscess Removal: Very common in chelonians and have been associated with hypothermia, malnutrition and environmental pollutants. In extreme cases the entire tympanum can be removed. The Eustachian canal must remain patent to prevent recurrence. 

 

Ophthalmic Surgery
Subspectacular Abscess Removal: Blockage of the lacrimal duct in snakes results in fluid accumulation between the spectacle and the cornea. The fluid often becomes infected with bacteria, inspissates and must be removed. Purulent material should be removed and submitted for cytology and microbiology. The patency of the lacrimal duct must be ensured. The wedge incision that was made in the spectacle to allow draining is left open and ophthalmic medication is recommended. 

 

Enucleation: Required when irreversible ocular damage, prolapse or pain persist. The ocular deficit where the globe was removed is left open and topical ophthalmic antibiotics should be applied to the area. 

 

Thyroidectomy: The thyroid plays a role in ecdysis, reproduction, tail regeneration, growth, endurance, metabolic rate and oxygen consumption. The thyroid can be removed after ligating the 4 supply arteries and single vein using small vascular clips. The parathyroid glands are not identified reliably at the time of the surgery. 

 

Coeliotomy: Surgical coeliotomy provides access to most of the major internal organs and therefore is useful for a range of surgical procedures including exploration, implantation and biopsy. Remember that visceral organs of most reptiles are more delicate and friable than are their mammalian counterparts. The technique is simplest to perform in uncompartmentalized coelom of most lizards, more difficult in snakes with diffuse fat bodies and fascial planes and most difficult in chelonians and crocodilians due to their bony integument and compartmentalized coelomic cavities. 

 

Reproductive System: Reproductive disease is common in captive reptiles and represents one of the most common medical reasons for surgery. 

 

Urinary System: A common indication for bladder surgery is the removal of bladder stones. Partial or total cystectomy may be undertaken as a research procedure to investigate the postrenal urinary physiology of reptiles. 

 

Gastrointestinal System: Esophagostomy tube placement in lizards and snakes is rare. The tube placement can be done in chelonians. Gastrointestinal surgery is similar to that in mammals. Various organs have been reported to have prolapsed through the vent. It is vital that the precise anatomy of the prolapse is identified because treatment options vary dramatically. 

 

Respiratory System: In most lizards and snakes the lack of a functional diaphragm enables the surgeon to directly approach and enter the lungs through a standard coeliotomy for the purposes of debridement, resection, parasite removal or tissue collection. In chelonians, access to the lungs requires a dorsal osteotomy through the carapace.

 

Orthopedic Procedures: Minor injuries to valuable individuals or endangered species may require humane repair. With orthopedic procedures in reptiles, considerable postoperative care and analgesia must be anticipated. 

 

Tail Amputation: Indicated when a reptile presents with a necrotic or diseased tail that fails to respond to medical management. 

 

Digit and Limb Amputation: Amputation of a digit is recommended whenever osteolysis is evident or chronic inflammation or infection and pain cannot be managed medically. The amputation should be to the level of the metacarpus or metatarsus. 

 

Fracture Repair: Limb fractures are common in reptiles. Immediate stabilization entails a limb immobilized against the body or tail or inside the shell to prevent further damage. 

 

Shell Repair: Shell fractures are common in chelonians. Prognosis depends on whether the shell fracture extends into the coelomic cavity and whether the wound is infected. Infected wounds with extensive communication with the coelomic cavity carry the worst prognosis. 
 

QUESTIONS:
1. What is the normal recommendation for length of time for suture removal in reptiles?

2. What are the considerations for surgical considerations in reptiles?

ANSWERS:
1. 6 or more weeks

2. head and neck position does not interfere with ventilation; avoid excessive compression of the head, limbs or coelom to prevent pressure necrosis, visceral rupture, or hypoventilation of the lungs; avoid extreme and prolonged hyperextension or hyperflexion of any joint
 

ORIGINAL RESEARCH

Biology

Jasmin et al. Perioperative Ruminal pH Changes in Domestic Sheep (Ovis aries) Housed in a Biomedical Research Setting, pp. 27-32
Domain 4, Task 1

Domain 1, Task 1

Secondary Species:   Sheep (Ovis aries)

 

SUMMARY: Provision of grass hay (especially long stem forage) encourages mastication in sheep and stimulates saliva production which functions to buffer ruminal pH.  Consequently, many advocate that sheep be provided ample fresh forage or hay grasses and very little high energy concentrate.  In the research setting, though, feeding of hay can be problematic, due to clogging the drains and increased workload of care staff.   The typical food ration for sheep in research is a complete pelleted ration, with little to no grass hay provided.  Although there is little information on normal pH values of the rumen, there is an increase incidence of rumen problems in research animals after they undergo a surgical procedure.  This higher incidence that occurs in research animals may be due in part to the general feeding practices.  This study proposed to evaluate the effect diet fed research animals had on the development of acute ruminal acidosis.  

This study evaluated 12 sheep that underwent an orthopedic procedure in a research setting.  6 of the sheep were fed timothy hay.  The other 6 were kept on a complete pelleted research ration for ruminants.    Rumen samples were collected via orogastric tube six weeks prior to surgery, at induction of general anesthesia, and daily for 7 days following the surgical procedure.   To minimize potential for saliva contamination, which would artifactually raise the pH, the first 10mls of the sample were discarded.  Samples were analyzed for pH, color, consistency, odor, protozoal motility, amount of anaerobic fermentation, and protozoal carbohydrate storage.  Inappetence and rumen motility were also evaluated.  

Results:

Ruminal and pH findings:  All sheep on a pelleted diet showed degrees decreased food intake 24-48 h post-operative which correlated with ruminal atony.  Ruminal pH was statistically significantly lower in the pellet ration group post-operatively versus the hay fed group.  A lower ruminal pH was also consistent with acute ruminal acidosis.    

Color, consistency, and odor of the ruminal contents from sheep on pelleted diet were consistent with acute ruminal acidosis.   The animals on the pellet ration had ruminal contents that were drier, a dark brown color, and had a putrid odor.  There was an increase in protozoal numbers in the pellet fed group which the study equated to the carbohydrate content of the diet.  Protozoal motility declined sharply postoperatively in the 2 pellet fed sheep that had decreased food consumption.   Differences in protozoal motility of the remaining 4 pellet fed versus hay fed were not apparent.   The amount of carbohydrate uptake by protozoans differed between the two groups.  In the pellet fed group, there was a measurable decrease in carbohydrate uptake by the ruminal protozoa.

There was significant differences in the measured parameters of the two groups post-operatively, with very little to no difference between the groups prior to surgery.   Postoperative findings of this study were consistent with development of acute ruminal acidosis.  The findings by this study concluded that there is a strong association between feeding a grass-hay forage and maintenance of a stable rumen after surgery.  

QUESTIONS:
1. Acute rumen acidosis generally occurs  when the rumen pH falls below:

a. 
6.5

b. 
6.0

c. 
5.5

d. 
5.0

2. Mastication is important in ruminants because:

a. 
It helps stimulate rumen motility

b. 
It helps produce saliva which helps to buffer ruminal contents

c. 
Both are equally important per the article.

3. A stable (e.g. “healthy”)  rumen contains predominantly

a. 
Gram positive organisms

b. 
Gram negative organisms

c. 
Even distribution of each

4. The correct genus/species of sheep is Aries ovis. T or F
5. Due to the species specificity of ruminal contents, it is often not recommended to use bovine ruminal contents for transfaunation of other ruminant species. T or F

                

ANSWERS:
1. 
d   
2.
b.  
3.
b.  
4.
F  
5.
F
Reproduction
Kaneko and Ohno. Improvement in the Development of Oocytes from C57BL/6 Mice after Sperm Injection, pp. 33-36

Domain 3, K5

Primary Species: Mus musculus

SUMMARY: Intracytoplasmic sperm injection (ICSI) is a fertilization technique that can be used to produce embryos regardless of sperm mobility.  Oocytes from C57BL/6 mice are relatively easily damaged by injections and there is a need to optimize this technique for this strain, as it is used extensively in biomedical research.  The purpose of the experiment described in this report was to investigate culture media used for ICSI.  

Standard methods were used to collect sperm from the caudal epididymis and ova via superovulation.  For ICSI, sperm with normal morphology were selected and the sperm head was separated from the tail via piezo pulses and the sperm heads were injected into the oocytes.  Three experiments were performed.  In the first experiment, B6 and B6D2F1 sperm heads were injected into either strain of oocyte.   In the second experiment, the sperm media was altered to contain 5 different concentrations of NaCl (both strains were used).  The third experiment was similar to the second, except only C57 oocytes were used, and the concentration of KCl was varied in the sperm medium.  After ICSI, fertilization was considered to take place if two distinct pronuclei were seen after five hours.

The primary findings were as follows: 
1) 
Survival of B6 oocytes after ICSI was lower than that of B6D2F1 oocytes.  
2) 
Survival of C57 oocytes was higher if the sperm media contained 81.62mM NaCl or less.  
3) 
Survival was also higher when the sperm media contained 14.83 or 24.83 mM KCl; lower levels of KCl resulted in a significantly lower survival rate.  

QUESTIONS:
1. What does ICSI stand for?

2. What is the standard protocol for superovulating mice?

3. Survival rate of oocytes following injection is higher in which mice: C57 or B6D2F1?

ANSWERS:
1. Intracytoplasmic sperm injection

2. Injection of 7.5 IU PMSG followed by 7.5 IU hCG 48 hours later

3. B6D2F1

Husbandry
Gordon and Wyatt. The Water Delivery System Affects the Rate of Weight Gain in C57BL/6J Mice during the First Week of Weaning, pp. 37-40

Domain 3: Research

Primary Species: Mouse

SUMMARY: This study attempted to apply scientific methods to learn which water delivery system is the best to meet the needs of laboratory mice. The objective of this study was to evaluate differences in body weight, body weight trends, morbidity, mortality, and fecundity between groups of new arrival breeding pairs of mice and weanling mice (C57BL/6J) reared in 3 different water delivery systems: water bottle only, combination of automated delivery and water bottle, and automated system only. The risk of malfunction among the 3 water delivery techniques was also assessed. There was no statistical difference among the 3 experimental groups with respect to fecundity, mortality, and delivery malfunction. The results show that mice weaned into the same system of water delivery as their respective dams thrive equally well among the 3 tested water delivery systems over 49 days of age. After 28 days, mice receiving only automated water tended to be as healthy as those receiving water bottles only or a combination of water bottles and automated water delivery. However growth rates from 21 to 28 d of age were statistically reduced when pups were offered the automated water delivery system only. The mice receiving both automated delivery and water bottles experienced higher growth rates from 21 to 28 d of age than did the other experimental groups.

QUESTIONS: 

1.
T or F. Mice experiencing only automated water delivery tend to be as healthy as those receiving water bottles only or a combination of water bottles and automated water delivery

2.
Automated watering for mice is not universally accepted. Why?

3.
Researchers and animal care providers express concern that solely using automated watering systems with mice may lead to higher mortality and morbidity of weaned mice that that of associated with using a water bottle system. Why?

 

ANSWERS:
1.
T

2.
Because of concerns that leaking valves might flood cages. 

3.
Because researchers blame the higher mortality and morbidity to learning curve problems or young rodents having insufficient strength to trigger the automated watering system. Moreover, researchers have concerns for automated watering system because a leaky valve could easily fill a cage if not noticed in time.

Swennes et al. Human Handling Promotes Compliant Behavior in Adult Laboratory Rabbits, pp. 41-45

Domain 4: Animal Care

Task1, Knowledge 2.

Primary Species: Rabbit

SUMMARY: This paper investigated the role of human handling (specifically pre-conditioning to handling) on compliance to handling in rabbits.  Rabbits were divided into 2 groups.  One group was only minimally handled during routine husbandry and experimental procedures. The other group was handled 5 days a week for 3 weeks.  The handling protocol was very specific and included several different “stages” of handling.  Handling was of short duration but was designed to mimic routine handling practices such as scruffing, palpating, and locating the ear vein for venipuncture.  In addition, the handling included a conditioning component using food-treats in an effort to get the rabbits to associate humans with positive stimuli.  After 3 weeks, compliance was measured 10, 14, and 21 days after the handling protocol was completed.  The rabbit’s location in the cage, head position, and ear position were recorded.  The evaluator also removed the rabbit from the cage and recorded the response.  Handled rabbits had lower overall scores (indicating better compliance) than the minimally handled rabbits.  The authors conclude that socialization can result in desirable behavioral effects.

QUESTIONS:
1.
The skeleton of a rabbit comprises approximately __% of its total body weight.  This predisposes rabbits to a fracture of the _______  _______ during restraint (if performed improperly).

2.
Vitamin D toxicity is characterized by:

3.
Rabbits are frequently used to produce

a.
Polyclonal antibodies

b.
Monoclonal antibodies

ANSWERS:
1.
7%, lumbar spine

2.
Calcification of soft tissues

3.
a.

Delpire et al. Housing and Husbandry of Xenopus laevis Affect the Quality of Oocytes for Heterologous Expression Studies, pp. 46-53

SUMMARY: The object of this study was to assess the effect of Xenopus husbandry on oocyte quality for heterologous expression studies. Xenopus oocytes have been used for research endeavors for several decades. One of the main uses has been for the expression of foreign proteins after microinjection of cRNA into the cytoplasm or of cDNA into the nucleus. The oocytes have also been used for expression cloning which has allowed for the isolation and identification of the mRNAs encoding membrane transport proteins. Specifically, mRNA is isolated from tissues rich in a transporter or channel protein, the mRNA is microinjected into the oocytes where it is translated, and, if the oocytes demonstrate functional expression, a plasmid cDNA library is generated. Next, cRNA is transcribed from subsets of the cDNA library and the cRNA is injected into the oocytes and the oocytes tested for functional expression. When the function is identified, smaller subsets are tested until a single functional clone is identified. A variety of transporters, channels, and receptors have been cloned using this method. 
The relatively large size of the Xenopus oocyte makes it easy to manipulate. It is also very active in gene transcription and protein synthesis. Also, of interest in some studies, is the fact that there is a low or absence expression of K+ transport molecules resulting in a low background level of K+ uptake. Thus, in contrast to mammalian cells, heterologous expression of transport proteins in Xenopus oocytes yields signals that are almost entirely due to the function of the foreign protein.

In this study, the authors compared a recirculating-water housing system with a static-water housing system for 23 months. The activity of a heterologously expressed membrane transporter was assessed every 4-5 weeks for the duration of the 23 months. The results indicated that the oocytes from the frogs housed in the static-water enclosures performed much better in the heterologous expression studies than did those from the recirculating-water system. Additionally, the oocytes from the frogs housed in the recirculating-water enclosure showed significant deterioration during the summer months and this seasonal variation that was not seen in oocytes from frogs maintained in the static-water enclosure (there is a poorly understood seasonal variation in oocyte quality that has been observed in facilities housing Xenopus in recirculating-water systems). 

The authors point out that, although Xenopus frogs are sometimes found in streams, they are more often founds in ponds and lakes where the water is stagnant. The authors also point out that, beyond static vs. recirculating water, there were other differences between the two housing systems (e.g. water temperature, water quality, water height, water changed twice a week in static system vs. continuous water exchange in recirculating system). The authors acknowledge that any one of these differences may have a significant role in oocyte quality. However, it is likely that a combination of these factors results in a seasonal variability in oocyte heterologous expression between the static- and recirculating-water systems.            

QUESTIONS:

1. Xenopus oocytes are a widely used as a heterologous protein expression system? T/F

2.  What is meant by heterologous protein expression? 

3. Other than the Xenopus oocyte, what is another commonly used heterologous expression system? 

ANSWERS:

1. T

2. This refers to the production of proteins of one species using the protein production machinery of another species. For example, the mRNA of a species other than Xenopus can be injected into the cytoplasm of a Xenopus oocyte where it is translated to yield the protein(s) of interest. This process could also begin with the introduction of cDNA into the nucleus. 

3. The use of bacteria to produce human insulin. 

Health Surveillance

Lindstrom et al. Soiled Bedding Sentinels for the Detection of Fur Mites in Mice, pp. 54-60

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

Domain 4: Animal Care

 

Primary Species: Mouse (Mus musculus)

 

SUMMARY: Infestation with fur mites (Myobia musculi and Myocoptes musculinus) is still a problem for may research institutions.  These infestations lead to health problems for the animals and unwanted research variables.  This study investigated the reliability of soiled bedding transfer for detection of fur mites on sentinel animals.  The results indicate that soiled bedding is ineffective and unreliable.

 

QUESTIONS:
1. 
What is the length of the life cycle for Myocoptes?

2. 
What is the length of the life cycle for Myobia?

3. 
What are the preferences for site on the body for each of these two mites?

4. 
T or F. Myobia feeds on superficial skin tissues and secretions of mice.

5. 
T or F. Dirty bedding transfer is the best way to detect fur mites, Sendai virus, Pasteurella pneumotropica, LCMV, and CAR bacillus.

6. 
Transmission of fur mites occurs by _________.

 

ANSWERS:
1. 
14 days

2. 
23 days

3. 
Myobia- head and neck; Myocoptes- back, inguinal area, ventral abdomen

4. 
T

5. 
F. All of these are POORLY transmitted by dirty bedding

6. 
Mouse to mouse contact

 

Experimental Use
Choquet et al. Carbon Tube Electrodes for Electrocardiography-Gated Cardiac Multimodality Imaging in Mice, pp. 61-64
Domain 3: Research, TT3.2. Research methods and equipment 
SUMMARY: Obtaining a strong and stable ECG signal for image acquisition is extremely important for various heart diagnostic imaging techniques. 3-lead bipolar surface ECG leads have been shown to provide maximum signal. Current methods can be time-consuming and could cause discomfort and pain. The cylindrical design of the proposed carbon tube electrodes are a noninvasive way to facilitate ECG recording and was shown to successfully measure the mean heart rate at a rate similar to anaesthetized mice for different imaging techniques, including SPECT, CT, and MRI. The carbon tubes are fitted by using conductive gel to both forepaws and the left hindpaw of mice for 3-lead ECG recording. Most of the constraints to obtaining a reliable ECG signal for triggering multimodal preclinical imaging systems were eliminated by the simple design of the proposed small carbon tube electrodes, for which set-up was noninvasive, easy, and quick. 

QUESTIONS: 

1.
What are some constraints of current methods used in obtaining ECG signals in mice? 

a.
Time-consuming and expensive 

b.
Can cause discomfort and pain, and expensive 

c.
Time-consuming and can cause discomfort and pain 

d.
Expense and not reliable 

2.
T/F: 2-lead bipolar surface ECG provides maximum signal. 

3.
T/F: Mean heart rate using the proposed carbon tube method differs significantly between anesthetized and anaesthetized mice.

        

ANSWERS: 

1.
C 

2.
False
3. 
False

Moroni et al. Vascular Access Port Implantation and Serial Blood Sampling in a Gottingen Minipig (Sus scrofa domestica) Model of Acute Radiation Injury, pp. 65-72

Domain 3: Research, K8: Experimental surgical techniques and instrumentation

Primary Species: Pig (Sus scrofa domestica)
SUMMARY: Acute radiation syndrome (ARS) causes severe damage to the hematopoietic system, immunosuppression, thrombocytopenia, neutropenia, and acute inflammation, leading to possible death.  Monitoring assays of radiation victims are based on hematologic parameters.  Under normal clinical conditions, repeated blood sampling is associated with complications including tissue reactions, prolonged bleeding and risk of infections, with increased risk in irradiated animals.    Previous attempts to use vascular access ports (VAP) to provide easy access to vessels in a swine model of ARS have been only partially successful due to complications.  This study reports surgical and postoperative procedures for VAP implantation in a model of ARS.
Twenty male Gottingen minipigs age 4-5mths were acclimated to a Panepinto sling to facilitate acquisition of blood samples before subcutaneous implantation of VAP (consisting of a titanium port with silicone septum and attachable rounded tip silicone catheter) into the right external jugular with ports placed just in front of the shoulder 3 weeks prior to irradiation.  A temperature microtransponder was implanted subcutaneously behind the neck, over the shoulder opposite to the site of VAP implantation, to facilitate body temperature measurements.  All animals were given bilateral whole-body irradiation 3 wks after VAP implantation; two of the 20 animals were sham-irradiated and monitored for 30d to serve as controls before being irradiated.  Health of the animals was monitored by using twice-daily visual observations (food and water intake, activity), once-daily clinical measurements (temperature, heart rate, respiratory rate), and serial monitoring of CBC and differential blood cell counts.

The main changes over reported procedures for VAP implantation included replacing the material used for suturing the catheter (polydioxanone instead of silk), eliminating butterfly needle-mediated chronic port access, using single-use sterile prefilled syringes with antireflux technology for flushing devices, performing strictly aseptic weekly maintenance of the device, and acclimating minipigs to a sling to reduce stress and facilitate sampling.  The large volume of flushing solution and pulse-flushing technique used may have reduced chances of thrombus formation and infectious complications.  

Prophylactic use of antibiotics and anti-inflammatories in connection with VAP implantation was necessary to reduce swelling, wound tension, and tissue necrosis and ultimately to ensure sterility.  Antibiotics are known to improve survival among victims of radiation injury.  Postsurgery prophylactic treatment was considered a possible confounding factor, and was waived for 2 minipigs.  Shortly after surgery, 1 of the animals became heavily infected with Staphylococcus aureus, indicating that prophylactic care should not be avoided.  Thus, the recovery time between surgery and irradiation was set to 3 weeks to allow for complete elimination of drugs from the body systems.  

The incidence of infectious and noninfectious complications was reduced to 10% (2 of 20 minipigs), as compared with that of previous studies (56%, 5 of 9).  Sampling required less than 15 minutes per minipig, including measurements of vital signs, and did not require anesthesia.  Stress to the animals was minimal, as supported by lack of coexisting mature neutrophilia, lymphopenia, and eosinopenia.  

QUESTIONS:
1.
What factors affect the successful usage of VAP?

a. 
Shape (appropriate choice of port-dome height) 

b.  
Material

c. 
Surgical technique

d. 
Postoperative maintenance

e.  
All of the above

2.
What are the main factors of death in irradiated animals?

a. 
Infection

b.  
Hemorrhage 

c. 
Capillary fragility

d. 
Organ dysfunction

e. 
A and B

f.  
A, B, and C

g.  
All of the above

3.
Animals in the study showed altered hematologic values after VAP implantation – T/F?
4.
What was the longest shortest and longest duration of VAP usage reported in this study?

5.
Briefly describe the gross and histologic appearance of tissue surrounding the majority (19 of 20) of the VAPs.

ANSWERS:
1.
E.  All of the above

2.
False – The main factors of death in irradiated animals are infection, hemorrhage and capillary fragility

3.
False – Comparison of hematologic values obtained before and 2 weeks after VAP implantation surgery showed no significant changes in hematologic parameters.  

4.
Shortest duration – 30 days (13/13 samples collected); longest duration – 93 days (33/33 samples collected)

5.
Grossly, the surrounding tissue appeared healthy with focal granulation tissue, minimal cellular inflammation and mild subacute hemorrhages.  Histologic examination of the skin and subcutis surrounding the VAP revealed a dense rim of granulation tissue and fibrosis. One pig had progressive occlusion of the catheter that led to eventual failure.  Histopathologic examination of the point of occlusion found chronic thrombosis of the vessel with proliferative vasculopathy.  Microscopic analysis of the catheter wall indicated the presence of a pinpoint-size hole, which led to blood leakage and clot formation.  

Regueiro-Purrinos et al. Ventricular Arrhythmias and Mortality Associated with Isoflurane and Sevoflurane in a Porcine Model of Myocardial Infarction, pp. 73-78

SUMMARY: This study was aimed at testing the ability of hemodynamic and the effects of acute severe myocardial ischemia on ventricular arrhythmias including motility of sevoflurane and isoflurane on porcine model of myocardial infarction. Because many factors can influence the incidence and severity of arrhythmias associated with myocardial ischemia including anesthetic protocols. To test this, female large white pigs were premedicated with ketamine, midazolam and atropine. Anesthetic induction was introduced by giving propofol intravenously. Anesthesia was maintained with isoflurane or sevoflurane. Endovascular, fluoroscopy-guided, coronary procedure was performed to occlude the mid-left anterior descending artery by using a coronary angioplasty balloon. The balloon catheter system was withdrawn after 75 minutes. The overall mortality rate was calculated over 2 months. The isoflurane group had lower arterial pressure during the procedure compare to sevoflurane treated animals with the difference reaching statistically significance after induction of myocardial ischemia. The overall survival was lower in the isoflurane group (75 %) than the sevoflurane group (96.4 %). The ventricular fibrillation rate was higher in isoflurane group (81.3 %) than the sevoflurane group (51.7 %). In conclusion, in this porcine model of myocardial ischemia, sevoflurane was associated with higher hemodynamic stability and fewer ventricular arrhythmias and mortality than was isoflurane. 

QUESTIONS:
1. 
Factors can influence the incidence and severity of arrhythmias that are associated with myocardial ischemia;   

a.
Location and distribution of the occluded coronary artery

b.
Extension of myocardial infarction

c.
Duration of the coronary occlusion

d.
Anesthetic protocols and heart rate
e.
Above all
2. 
The porcine model of myocardial infarction

a.
Has high reproducibility 

b.
Mimic the human anatomy and pathophysiologic effects

c.
Has high incidence of ventricular arrhythmias

d.
A and B only

e.
A, B and C
ANSWERS:
1.
E

2.
E

Olafiranye et al. Harmonic Analysis of Noninvasively Recorded Arterial Pressure Waveforms in Healthy Bonnet Macaques (Macaca radiata), pp. 79-83
Domain 3, Task K2

Primary Species:  Macaques (Macaca spp)
SUMMARY:  Applanation tonometry is a noninvasive method of continuously recording arterial pressure waveforms through the use of an external transducer that applanates (flattens) a superficial artery supported by bone. The interpretation of applanation tonometry involves the use of a math transfer function that is based on harmonic analysis which allows for conversion of the peripheral waveform to derive the central aortic pressure waveform. The harmonic components of waveforms can be used to provide physiologic information that extends beyond blood pressure measurements alone. In primates, the significance of arterial waveform morphology is unknown and the use of mathematical transfer functions have not been validated. The purpose of this study was to characterize primate arterial waveforms using 38 bonnet macaques. Brachial artery waveforms were recorded by applanation tonometry and then further analyzed through the use of Fourier analysis, echocardiographic measurements were taken, and sphygmomanometry was performed to obtain blood pressure. It was found that lower H:T ratios (ratio of individual to total harmonic amplitude) were related to left ventricular mass whereas higher H:T ratios were related to heart rate.

QUESTIONS:  

1. Name several anatomic locations of arterial beds from which arterial waveforms can potentially be obtained.

2. Applanation tonometry is considered an invasive or noninvasive technique?

3. T/F. Hypertension is uncommon in nonhuman primates.

ANSWERS:
1. Cardiovascular, cerebrovascular, respiratory, peripheral, and ophthalmic arterial beds
2. Noninvasive

3. True

CASE REPORTS
Lockworth et al. Training Veterinary Care Technicians and Husbandry Staff Improves Animal Care, pp. 84-93
Domain 6, Task 1

Primary Species: Mouse
 

SUMMARY:  This is a case report about a large, quickly growing institution and how they addressed issues with animal observations and case reporting by empowering the animal care staff and technical staff to be able to recognize and make certain calls in regards to medical case reporting and treatments.  This idea took advantage of the fact that the Animal Care staff was already in the room taking care of the mice, so why couldn’t they be trained to recognize disease and give treatments as well?  This would avoid unnecessary duplication of effort and make the system more efficient for all involved, including the vet staff.  With a quickly growing program came veterinary technicians that were stretched too thin and couldn’t cover all of the needs in all of the rooms.  Also, animal care staff who weren’t trained to do clinical observations or recognize certain disease conditions had a tendency to report cases to the veterinary staff that ultimately did not need to be reported, thus creating more work for the vet staff.  

In order to free up the animal care staff to do these new duties, some other duties had to be take off of their plate.  This included redundant paperwork, water bottle filling, and a few other tasks that efficiencies were able to remove for them.  This training was done in a few different manners:  one on one training, group training, and self study all with the veterinary staff involved and leading the way by providing examples and doing rounds with the staff.  Also, a series of flow charts were created to help make decisions on reporting or treatment needs.  This training program made the vivarium more efficient, empowered employees, gave technical staff more ownership in their responsibilities, and alleviated much stress to the vet staff.  The new program also improved animal welfare with quicker recognition of disease and quicker, more accurate decision making and alerting of vet staff, and also having a more prepared staff to recognize disease and act quickly.  

 

QUESTIONS:
1. According to the Guide and Animal Welfare Act, who is responsible for the overall program of veterinary care and welfare of the animals in a facility?

2. According to the Guide and Animal Welfare Act, who is responsible for the training of personnel that use and care for the animals?

3. What are the three criteria for euthanasia mentioned in this article that were used in the flow diagram and decision making process?

 

ANSWERS:
1. The Attending Veterinarian

2. The Institution

3. 1)  Study protocol defined endpoint euthanasia  
2)  Emergency/immediate euthanasia – moribund, paralyzed, dyspeic animals    
3)  Rare state euthanasia – not moribund, but needed quick decision on euthanasia 
     with vet staff.  

 

Ko et al. Sinus of Valsalva Aneurysm in a Gottingen Minipig, pp. 94-97

Domain 1, T3
Primary Species:  Pig (Sus scrofa)


SUMMARY: This case report details the finding of a suspected congenital sinus of Valsalva aneurysm (SVA) by angiography in a 9-mo-old, intact, female Göttingen minipig. An SVA is defined as a localized weakness of the wall of the sinus of Valsalva leading to focal bulging of the aortic sinus which may rupture into an adjacent cardiac chamber (aortocardiac fistula). The aortic root has 3 aortic sinuses (left, right and noncoronary) collectively known as the sinuses of Valsalva. The minipig was obtained from an SPF colony for use in a stent deployment procedure. At the time of the procedure the asymptomatic sinus of Valsalva aneurysm was noted during angiography involving the left and noncoronary aortic sinuses. The minipig successfully underwent the stent procedure and remained healthy for the 36 days of the study without any treatment to address the aneurysm. Necropsy revealed 2 regions of aneurysm: one at the ostium to the left main coronary artery and the other at the dorsal aspect of the aortic root involving the noncoronary aortic sinus. As there was no history of infectious disease and no microscopic findings indicating necrosis, degeneration or infection the suspected cause was a congenital anomaly. This condition has been reported in humans, dogs and horses, with the aneurysm occurring predominately in the sinus associated with the right coronary vessel. In humans there is also a male prevalence.  

Questions:
1. A recent case report found an aneurysm involving the sinus of Valsalva. What was postulated to be the cause of the aneurysm?

a. Congenital

b. Infectious

c. Degenerative

d. Idiopathic

2.
What is a potential sequela of a ruptured sinus of Valsalva aneurysm mentioned in a recent JAALAS article?

a. 
Aortic valve insufficiency

b. 
Aortic stenosis

c. 
Aortocardiac fistula

d. 
Pulmonic stenosis

3.
True or False: In humans there is a predominance of sinus of Valsalva aneurysms found in females.

 
ANSWERS:
1.  
A (there was no evidence suggesting infectious or degenerative causes)    

2.  
C    
3.  
False (it is more predominant in males)
Schmelting et al. Peripheral Ossifying Fibroma and Juxtacortical Chondrosarcoma in Cynomolgus Monkeys (Macaca fasicularis), pp. 98-104

Domain 1, Task 3
Primary Species:  Macaques

SUMMARY: This article reports the gross and histologic characterization of two rare bone tumors in cynomolgus macaques.  The first case involves a 7 year old male presenting with a 2 x 2 x 1.5 cm mass at the palatogingival junction of the left rostral maxilla.  The mass slightly displaced the 2nd incisor tooth laterally, but did not affect the animal's ability to prehend food.  Radiographs showed a soft tissue opacity with foci of mineralization centrally.  On cut surface, the mass was white with areas of mineralization, and was distinct from the maxillary bone.  Microscopically, the tumor was composed of fibrous connective tissue with trabecular bone interspersed.  Osteoblasts and osteoclasts lined the trabecules.  Immunohistochemistry on the mass was positive for vimentin, smooth muscle actin, S100, and slightly positive for Ki67.  The maxillary mass was classified as a peripheral ossifying fibroma.  The second animal, a 4 year old male cyno, presented with a large, firm, round mass at the distal femur.  Radiographs showed mineralization of the mass with evidence of remodeling and medullary cavity involvement.  Histologically, the mass was moderately to highly cellular and consisted of cartilage lobules.  Local tumor invasion to adjacent skeletal muscle and bone with areas of necrosis was obvious.  Anisocytosis, anisokaryosis, binucleated cells, and mitotic figures were present.  Immunohistochemical staining for vimentin, smooth muscle actin, S100, Ki67, and desmin were positive.  This tumor was characterized as a juxtacortical chondrosarcoma.
QUESTIONS:
1.
Peripheral ossifying fibromas originate from which of the following tissue(s)?

a. 
Dentin

b. 
Periodontal ligament

c. 
Periosteum

d. 
Enamel

e. 
b and c

f. 
a and d

2. 
True/False? Juxtacortical chondrosarcomas are known to be highly invasive tumors and tend to metastasize to the lungs.

3. 
True/False? Neoplasia is often identified in nonhuman primate colonies.

 

ANSWERS:
1. 
e

2. 
False

3. 
False

 

Payne et al. Mycobacterium tuberculosis Infection in a Closed Colony of Rhesus Macaques (Macaca mulatta), pp. 105-108

Primary Species: Macaques
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions 

Summary of Case Report: Mycobacterium infections in nonhuman primates can devastate the colonies and place human handlers at risk.  Despite conservative measures to prevent exposure, infections occur even in closed colonies.  Here we describe a recent case of M. tuberculosis within a closed colony of rhesus macaques at our Thailand facility and the procedures instituted to prevent subsequent infections.  Investigation of the outbreak did not confirm the source of the infection, but even with intensive occupational safety measures in place, human contact remains the most likely possibility.

Case Report: As part of the preventive maintenance program, animals are tested yearly for SIV, simian T-lymphotropic virus, and B virus.  Tuberculosis-infected macaques are identified through routine tuberculin skin testing conducted semiannually at the facility.  This testing schedule exceeds recommendations from the European Primate Veterinary Association Working Group on Tuberculosis, which state that closed colonies of nonhuman primates with limited exposure to humans may test as infrequently as once yearly for the detection of infection.  After macaques are anesthetized, skin testing is performed by administering 0.1 mL (1500 or more tuberculin units) of old mammalian tuberculin (Tuberculin Mammalian, Colorado Serum Company, Denver, CO) intradermally into the palpebra.  Palpebrae are alternated for each semiannual test.  The palpebra is observed at 24, 48, and 72 h after injection to determine whether a positive reaction has occurred, and reactions are graded according to standard protocol.  In the event a borderline grade 3 reaction is recorded, a second confirmatory test is performed in the skin of the macaque’s abdomen. 

Figure 1: During routine testing in August 2009, one potentially infected male macaque was identified with a grade 4 reaction but exhibited no signs or symptoms of active disease.  

Note: Know TB Grades System for NHPs

Reaction Grade Description of Changes:

0 - 
No reaction

1 - 
Bruise - extravasation of blood in the eyelid associated with the injection of tuberculin.

2 - 
Varying degrees of erythema of the palpebrum with minimal swelling.

3 - 
Moderate swelling with or without erythema.

4 - 
Obvious swelling of the palpebrum with drooping and varying degrees of erythema.

5 - 
Marked swelling with necrosis and eyelid closed or partially closed.

“Bring Every Monkey Down Now” – 1) Bruise, 2) Erythema, 3) Moderate swelling, 4) Drooping, 5) Necrosis

Grades 0, 1 and 2 are considered negative, grade 3 is suspect and grades 4 and 5 are considered positive.

Figure 2: This monkey was born in the facility in June 1992 and never had a positive skin reaction to old mammalian tuberculin in 47 previous tests. Facility veterinarians were notified immediately, and the monkey was euthanized without further testing. Necropsy in the Animal Biosafety Level 3 suite revealed 2 suspicious lesions in a hilar lymph node and the left lung. 

Figure 3: Histologic examination of the lung lesion exhibited the characteristic central caseous necrosis surrounded by macrophages and multinucleated giant cells.

Figure 4: acid-fast staining revealed acid-fast bacilli.  Culture samples were sent to The Anti-Tuberculosis Association of Thailand (Bangkok, Thailand), which confirmed the presence of M. tuberculosis.  The isolated strain was susceptible to streptomycin, isoniazid, ethambutol, and rifampicin.

Results: The authors showed that Mycobacterium infections can occur in closed macaque colonies, even with stringent protection measures. Given the history of 47 previous negative PPD tests in this animal, the likelihood that the infection was latent from an earlier infection is extremely low; the infection likely was newly acquired during the previous 6 mo.  Strict protocols exist at this facility for entry into nonhuman primate areas.  Each person must complete an occupational health exam with a staff physician and nurse, demonstrate negative TB status (either by skin test or chest radiograph), have a respiratory fit test for an appropriate respirator, and receive safety training on the hazards of working with nonhuman primates.

Note: (Know the CDC Guidelines for TB testing in NHPs) The CDC recommends “all facilities that house nonhuman primates should adhere to the Institute for Laboratory Animal Research recommendations regarding baseline and (at a minimum) annual tuberculin skin test screening of employees.” However, Thailand has an annual tuberculosis incidence of 142 cases per 100,000 people, and most Thais receive the Bacillus Calmette–Guerin vaccine as infants.  All Thai vivarium staff at this facility had received the vaccination.  Because of the high rates of tuberculosis exposure in the general population and potential difficulty in interpreting skin testing results after vaccination, each Thai worker at our facility receives a chest radiograph annually for surveillance purposes.  However, this method of surveillance clearly may not detect every possible case of infection.  Given the recent case of tuberculosis in a nonhuman primate, specific testing such as by using QuantiFERON-TB Gold (Cellestis Limited, Carnegie, Victoria, Australia) may be considered for use at this facility. Antibody based testing to detect γ interferon released in response to M. tuberculosis proteins is more specific than skin testing and can be used in vaccinated persons, because the vaccine strain does not contain these proteins.  This approach to antibody-based testing is reported to be less sensitive than skin testing, but given the high prevalence of infection in Thailand and the high rate of vaccination, may be a better option than skin testing for this facility.

Conclusion: Although the source of infection in the presented case has not been resolved, further investigation may determine whether specific employees, since 2000, have been in contact with previously infected macaques. If a pattern exists, the employees may receive additional testing, such as a sputum test, to determine whether they have an undiagnosed latent Mycobacterium infection that may be responsible for these intermittent outbreaks. In addition, another possible mode of transmission exists between humans and this macaque colony.  Recent construction activities at this facility may have placed potentially infected construction workers relatively close to the colony. No direct contact occurred, but due to the modified outdoor design of the facility, the macaques may have been exposed to either aerosols or sputum from construction personnel working on the screen roof above the animal enclosures. 
QUESTIONS:
1. 
M. tuberculosis in this case report was susceptible to all of the following therapies except?

a. Streptomycin 
b. Isoniazid.
c. Ethambutol.
d. Rifampicin

e. Enrofloxacin
2. What is the appropriate histological stain used to identify M. tuberculosis?
ANSWERS:
1. E. Enrofloxacin.
2. 
Acid-fast staining, M. tuberculosis is an acid-fast bacilli.

Halliday and Fortman. Severe Thrombocytopenia in Aged Rhesus Macaques (Macaca mulatta) Infected with Simian Varicella Virus, pp. 109-113

Domain 1, Task 3 and 4

SUMMARY: Simian varicella virus (SVV) typically causes vesicular dermatitis with occasional disseminated infection in susceptible species of nonhuman primates.  Varicella zoster virus (VZV), aka "chicken pox", shares many characteristics with SVV including latent infection in neural ganglia with potential for reactivated infection.  One occasional consequence of VZV infection in humans is idiopathic thrombocytopenic purpura (ITP).  This article describes the first cases of SVV in rhesus macaques to present with ITP.

The first case was a 20 year old male with a depressed attitude, diffuse 2-10 mm erythematous papular lesions on all haired surfaces coalescing with areas of ecchymoses, unilateral epistaxis, and marked dehydration.  CBC/Chem found marked thrombocytopenia (9000), azotemia, and elevated liver enzymes.  The dehydration was corrected with IV fluids.  Despite two transfusions with whole blood, the platelet count continued to decrease (5000).   The animal died two days after initial presentation.  A PCR for SVV was positive.  The necropsy found hemorrhage in the inguinal area, scrotum, and caudal abdomen which was attributed to a blood draw.  There was also vesicular necrotizing dermatitis with intranuclear inclusion bodies.  Unexpectedly, they also found necrotizing pneumonia, hepatitis, splenitis, and lymphadenitis with intralesional Gram + bacilli.

The second case was a 22 year old female who presented a day after the first case with erythematous dermatitis, moderate dehydration, and white plaques on the tongue and hard palate.  CBC/Chem found marked thrombocytopenia (62,000) with azotemia and elevated liver enzymes.  Treatment consisted of IV LRS and ampicillin-sublactam.  The platelets continued to decrease a two days later (10,000) and remained so for several days.  Eventually the skin lesions began to heal, the white plaques resolved, and the platelet count returned to normal limits after 18 days.  

The authors considered the most likely explanation for why these two animals showed symptoms at roughly the same time was that they were naive to the virus and were exposed to a subclinical carrier recently introduced into their room.  Disseminated intravenous coagulation (DIC) is discussed as a possible differential for the thrombocytopenia in the first case since there was evidence of sepsis at necropsy.  The Gram positive organisms indicated infection of the skin lesions from normal flora.  Since DIC is typically caused by Gram - endotoxin, the sepsis in this case was considered just a complicating factor of the SVV infection.  The white plaques in the second case were likely an opportunistic fungal infection.

ITP is thought to be caused by immune-mediated destruction of the platelets with glycoprotein V suspected as the target surface antigen.  The intervention of choice in humans is prednisone (1-2 mg/kg daily, 10-20 days) but the overall efficacy versus not treating is debatable.  Some indicators for treatment include 1) mucous membrane hemorrhage with platelet count < 20000, or 2) less significant purpura with platelet count < 10,000.  

QUESTIONS:
1.  
What pathologic mechanism is thought to produce the thrombocytopenia in SVV or VZV?

a.  
Suppressed thrombopoiesis in the bone marrow

b. 
Disseminated intravascular coagulation

c.  
Autoimmune response

2.  
Which of these is not a clinical sign attributable to a SVV infection in a macaque?

a.  
White oral plaques

b.  
Vesicular dermatitis

c.  
Epistaxis

d.  
Prolonged clotting time

3.  
What is the treatment of choice for ITP secondary to SVV?

a. 
Antivirals

b. 
Corticosteroids

c.  
Supportive therapy only

ANSWERS:
1.  
C

2.  
A

3.  
B and/or C  depending on who you ask.

