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McTighe et al. Determination of Hemoglobin A1c and Fasting Blood Glucose Reference Intervals in Captive Chimpanzees (Pan Troglodytes), pp. 165-170
Tertiary Species: Other Nonhuman Primates

SUMMARY:  Type 2 diabetes mellitus (T2DM), reaching epidemic proportions in humans, has emerged as a disease in aging captive populations of adult chimpanzees; however, little information is available regarding T2DM in chimpanzees. 
The author’s goals were to: 

1) 
Distinguish between normal, healthy chimpanzees and those with early or advanced diabetes.

2) Establish and compare the fasting (16h) blood glucose reference range for chimpanzees.

3) Establish hemoglobin A1c (HbA1c) reference intervals for healthy, nondiabetic chimpanzees and define threshold values for prediabetes and diabetes.

The study was conducted in a population of 81 healthy chimpanzees (Male – 32; Female – 49) and 3 diabetic female chimps. Of these, 53 (Male-31; Female -22) were older than 30 years. Blood samples for measurement of FBG and HbA1c were collected by venipuncture from the 81 healthy and 3 diabetic chimpanzees. FBG and HbA1c values were measured in whole blood.

Glucose, less than or equal to 105 mg/dL; HbA1c, less than or equal to 5.0% were considered healthy. Glucose, 106 to 119 mf/dL; HbA1c, 5.1 to 5.2 % were possibly prediabetic and animals whose glucose, greater than or equal to 120 mg/dL; HbA1c, greater than 5.35 were identified as potentially having diabetes. The study also suggests that HbA1c is highly useful for evaluating glycemic control during treatment of diabetic chimpanzees and is more informative concerning overall glucose control than are FBG levels alone.

QUESTIONS:
1.
Type 2 Diabetes Mellitus is most commonly associated with advancing age and obesity. True or False?

2.
FBG levels of greater than 80 mg/dL and HbA1c concentrations exceeding 4.7% appear to be diagnostic of early or pre Type 2 Diabetes Mellitus in Rhesus Monkey. True or False?
3.
HbA1c values do not show species specific variations. True or False?

4.
In chimpanzees, FBG levels of greater than 100 mg/dL and HbA1c concentrations exceeding 5.0% appear to be diagnostic of over diabetes. True or False?
 

ANSWERS:
1.
True

2.
True
3.
False

4.
True
Husbandry
Bechard et al. Environmental Enrichment Reduces the Likelihood of Alopecia in Adult C57BL/6J Mice, pp. 171-174

Domain 1; Task 1: Prevent spontaneous or unintended disease or condition

Primary Species: Mouse (Mus musculus) 

SUMMARY: Enriching environments for laboratory rodents can influence CNS development and forebrain function, and improve welfare.  EE generally includes anything that is preferred (as opposed to avoided) by captive animals and increases species-specific behavior or decreases abnormal behavior.  Excessive hair pulling is an abnormal behavior that occurs in a wide range of species, particularly in those subjects that are confined to captivity.  Recent research suggests that barbering is an abnormal behavior that models the human hair-plucking disorder trichotillomania.  

This study evaluated alopecia in mice housed in enriched and nonenriched environments to investigate the effects of environmental enrichment (EE) on barbering in C57BL/6J mice.  Because barbering increases with age, mice were assessed at 4 and 6 months of age, to address effects of EE on both onset and progression of alopecia.  Mice were either in the enriched group (n= 9 cages) or standard group (n=8 cages).    Enriched cages were larger and always contained a shelter and another item (tunnel, container, or dog bone), as well as one of two types of nesting material.  Standard cages contained only a nesting pad and a shelter.  Alopecia was scored visually at 4 and 6 months.  Prevalence was scored using a present (1) or absent (0) scoring system.  Mice were also evaluated individually according to a 0 to 3 scoring system to assess alopecia severity in affected mice and overall severity.  

Adult alopecia did not differ between the sexes at 4 months or 6 months.  Providing EE after weaning reduced the likelihood and slowed the progression of adult alopecia in C57BL/6J mice.  The first assessment at 4 months revealed no alopecia in enriched mice, whereas 43% of standard-housed families were affected at this age.  Two months later, regardless of housing condition, alopecia increased with age (38% in the enriched group, 63% in the standard group).  

QUESTIONS:
1. T/F:  Environmental enrichment generally includes anything that is preferred by captive animals.

2. Excessive hair-pulling is an abnormal behavior that has been reported in the following species:  

a. Humans

b. Primates

c. Mice

d. Dogs

e. All of the above

3. T/F:   Barbering behavior decreases with age.

ANSWERS: 

1. T 

2. E

3. F

Azar et al. Heart Rates of Male and Female Sprague-Dawley and Spontaneously Hypertensive Rats Housed Singly or in Groups, pp. 175-184

Domain 2: Management of Pain and Distress; T1. Recognize pain and/or distress; K3. Causes of distress

Primary Species: Rat (Rattus norvegicus)

Purpose: The goal of this study was to confirm that group housing lowered basal heart rate and various evoked heart-response in normotensive Sprague-Dawley male and female rats and to extend their observations to spontaneously hypertensive rats.

SUMMARY: In this study, adult male and female Holtzman Sprague-Dawley and spontaneously hypertensive (SHR) rats were used in the experiment, and heart rate data was acquired using radiotelemetry.  At the initiation of the study, both the group-and single-housed rats were evaluated in the same animal room at the same time.  However, it was discovered that under these conditions, group housing didn’t decrease heart rate in undisturbed male and female rats of either strain compared to single-housed rats. Thus, separate studies were conducted to examine single-housed rats living in the room with only single-housed rats.  The authors’ determined that group housing generally decreased heart rate of undisturbed male and female rats relative to rats housed singly in a room with only single-housed rats but not relative to that of single-housed rats living in the room as a group-housed animals.  The outcome suggested that there some kind of signaling between group-and single-housed rats living in close proximity.  The authors’ observation of animals in undisturbed conditions, heart rate responses to acute procedures was not universally reduced by group housing.  It was determined that additional studies are needed to determine the mechanism by which cardiovascular responses are affected by housing, sex, and strain.

QUESTIONS:
1.
True or False: Group housing didn’t decrease the heart rates in undisturbed male and female rats, of either strain, when housed in the same room with singly housed rats.

2.
In this study, which of the following rat strains had elevated heart-rate responses to acute procedures?

A. 
Wistar

B. 
Holtzman Sprague-Dawley

C. 
Spontaneously Hypertensive Rat (SHR)

ANSWERS:
1.
True

2.
B

Experimental Use
Tubbs et al. Effects of Buprenorphine, Meloxicam, and Flunixin Meglumine as Postoperative Analgesia in Mice, pp. 185-191
Primary Species: Mouse (Mus musculus)
SUMMARY: The purpose of the study was to evaluate the effects of buprenorphine hydrochloride, flunixin meglumine, and meloxicam in mice after partial hepatectomy. They hypothesized that there would not be any differences in physiologic parameters in mice with the use of the 3 analgesics. Voluntary running-wheel activity, open-field locomotor activity, and serum corticosterone concentrations were used in conjunction with body weight and food and water consumption as objective parameters for assessment of analgesic effectiveness.

Materials and Methods: C57BL/6NCrl male mice (n = 60; age, 6 to 7 wk) underwent partial hepatectomy or no surgery and were given 1 of 3 analgesics pre- and postoperatively. Mice were randomized into 6 groups with 10 mice per group. The groups were designated as: buprenorphine with surgery; flunixin meglumine with surgery; meloxicam with surgery; buprenorphine without anesthesia or surgery; flunixin meglumine without anesthesia or surgery; and meloxicam without anesthesia or surgery. The buprenorphine groups received 0.1 mg/kg subcutaneously twice daily for 3 days. The meloxicam groups received 2 mg/kg subcutaneously daily for 3 days. The flunixin meglumine groups received 2.5 mg/kg subcutaneously daily for 3 days. All surgery and nonsurgery groups received the first dose of analgesics on the day of surgery.
Partial Hepatectomy: Mice were anesthetized with 3% isoflurane. A ventral midline incision was made cranial to the xiphoid cartilage and extended caudally to mid-abdomen. The left lateral hepatic lobe was excised, and the remaining lobes were returned to the abdominal cavity. The abdominal musculature was closed with 6-0 Vicryl. 
Body Weight Measurement and Food and Water Intake: Measured at the same time each day and recorded daily throughout the experiment beginning 3 days prior to surgery. Body weights were measured prior to surgery day, on the day of surgery, and daily for 3 days after surgery.
Running-Wheel and Locomotor Activity: Beginning 3 days prior to surgery, each cage was equipped with a stainless steel running wheel. The presurgery running-wheel activity data were collected 3 days prior to surgery. Postsurgery data were collected daily on the day of surgery and for 3 days after surgery. Prior to surgery and on day 1 after surgery, locomotor activity in an open field was measured in each mouse. Each mouse was placed in an open acrylic chamber (45.7 cm × 45.7 cm) containing photocells spaced 2.5 cm from the chamber bottom and 1.27 cm apart linearly around the chamber. Each mouse was allowed to freely explore the chamber for 30 min. Total activity was measured by recording the number of photocell disruptions. 
Serum Chemistry and Other Parameters: After each open-field locomotor activity session, each mouse was anesthetized with 3% isoflurane, and blood was collected from the retroorbital sinus for presurgery and day 1 postsurgery serum corticosterone concentrations. Corticosterone concentrations were determined in individual samples by using Correlate-EIA Corticosterone Enzyme Immunoassay Kit. Serum samples collected after necropsy were assessed for biomarkers indicative of hepatic injury or cholestasis. 
Results: Postsurgery body weights did not differ significantly among the analgesic groups except for the groups treated with flunixin meglumine. Mean body weights in the surgery–flunixin meglumine group were significantly (P < 0.05) lower on day 2 compared with presurgery body weights but returned to presurgery body weights by day 3. There were no significant differences in food consumption among the 3 analgesic groups throughout the study for both surgery and nonsurgery mice. There were no significant differences in water consumption among the 6 groups on any of the study days.  Given the lack of significant differences in body weight or food or water consumption among the analgesic groups throughout the current study, findings suggest that meloxicam and buprenorphine may be effective in preventing negative effects of postsurgical pain on body weight. 
Among the nonsurgery groups, Running wheel activity did not differ significantly from baseline throughout the study in any of the analgesic groups. By day 3 postsurgery, all surgery–analgesic groups had returned to baseline levels of running-wheel activity. There were no significant differences between post- and presurgery open-field locomotor activities among the groups. Surgery groups demonstrated less running-wheel activity on day 1 after surgery; however, the activities of buprenorphine and meloxicam groups were comparable to baseline by day 2; that of the flunixin–surgery group was comparable to baseline by day 3. Open-field testing revealed no significant differences in locomotor activity in any groups. Serum corticosterone concentrations were within normal limits regardless of treatment in all groups. Comparison of the overall results indicated that meloxicam and buprenorphine, at the dose given, appear to be suitable postoperative analgesics for partial hepatectomy in mice. Flunixin meglumine at the given dosage (2.5 mg/kg) may not provide adequate analgesia for partial hepatectomy.

Current activity data suggest that flunixin meglumine at 2.5 mg/kg twice daily is inferior to meloxicam and buprenorphine as an analgesic after major abdominal surgery in mice.

QUESTIONS:

1.
Which analgesic took the longest time for mice to return to presurgical locomotor activity?

2. 
Which analgesic took the longest time for mice to return to presurgical body weight?

3.  
Current data suggest that which 2 analgesics are suitable analgesics after major abdominal surgery in mice?

ANSWERS:

1. 
Flunixin meglumine

2. 
Flunixin meglumine

3. 
Meloxicam and buprenorphine

McKeon et al. Analgesic Effects of Tramadol, Tramadol-Gabapentin, and Buprenorphine in an Incisional Model of Pain in Rats (Rattus norvegicus), pp. 192-197
Primary Species:  Rat (Rattus norvegicus)

SUMMARY:

Introduction:

· Buprenorphine – a partial µ-opioid agonist, controlled drug

· Tramadol – centrally acting, analgesic effects by metabolite O-desmethyl-tramadol through interaction with opioid receptors and the blockade of serotonin.

· Gabapentin – structural analog of γ-aminobutyric acid (GABA) but does not interact with GABAA or GABAB receptors, used for analgesia in models of neuropathic pain.  Mechanism of action not fully known

Study:  To test analgesic effects of these drugs

Methods:  Adult male Sprague-Dawley rats, 4 groups (n=6).  Surgical skin incision was made on plantar surface of the left hind paw.  Behavioral testing, including paw withdrawal to heat and hind limb weight-bearing, was performed daily post-surgically.

Groups:  
Saline (1mL/Kg) SQ

Buprenorphine (0.05mg/kg) SQ

Tramadol (10mg/Kg) IP

Tramadol + gabapentin (80mg/kg) SQ.  
Results and Discussion:
· Saline – heat hyperalgesia lasted 4d, weight bearing deficits lasted 1d

· Buprenorphine – attenuated heat hyperalgesia and weight bearing deficits

· Tramadol – Showed no effects (in contrast to other findings in the literature)

· Tramadol+Gabapentin – attenuated weight bearing deficits

QUESTIONS:
1.  In a recent article which analgesic did not have any effects on pain attenuation in a surgical model of pain in rats?

a. Tramadol

b. Buprenorphine

c. Tramadol+Gabapentin

2. T/F. Gabapentin acts on GABA receptors to ameliorate neuropathic pain?

ANSWERS:
1. A

2. F

Foley et al. Evaluation of a Sustained-Release Formulation of Buprenorphine for Analgesia in Rats, pp. 198-204
Domain 2: Management of Pain and Distress; T2. Minimize or eliminate pain and/or distress; TT2.8 Pharmacological interventions

Primary Species: Rat (Rattus norvegicus)

SUMMARY: Buprenorphine is one of the most commonly used analgesics in rodents.  It is preferred because:  activity as a partial agonist at the μ-opioid receptor, ease of administration, long duration of action, effective in various pain models, and wider safety margin than other full μ-opioid receptor agonists such as fentanyl.  Side effects in other studies have included:  loss of body weight, pica, and lack of efficacy vs. other opioids.  

A sustained release formulation of buprenorphine was tested in rats for analgesic efficacy and plasma concentration over a 72 hour time period.  Rats were injected SC with either a 1.2 mg/kg sustained-release formulation (Bup-SR), 0.2 ml/kg buprenorphine HCl (Bup-HCl), or an equivalent volume of sustained-release vehicle and tested in a thermal nociception model or a surgical postoperative pain model. In both models, Bup-SR showed evidence of providing analgesia for 2-3 days.  Thermal latency response in rats that received that sustained-release formulation increased 28.4% and 15.6% compared with baseline values on days 1 and 2, respectively.  Rats with a unicortical tibial defect and treated with Bup-SR showed similar willingness to bear weight on the hind limbs as did negative-control animals (no surgery), demonstrated by counting vertical raises.  Rats treated with Bup-HCl had significantly fewer vertical raises than did control rats for 5 days after surgery.  Plasma concentrations of buprenorphine remained over 1 ng/ml for 72 hours after a single dose of Bup-SR.  Bup-SR is a viable option for treating postsurgical pain in rats.

QUESTIONS:
1.  
Undesirable side effects or characteristics of buprenorphine use in rats can include:

a.  
Loss of body weight

b. 
Pica

c.  
Lack of efficacy vs. other opioids

d.  
All of the above

2.
T/F.  One dose of buprenorphine sustained-release injection at 1.2 mg/kg provided analgesia to rats for 2-3 days.

3.  
What of the following is not a mode of action of buprenophine as an analgesic?

a.  
Partial agonist at the μ-opioid

b. 
κ-opioid receptor antagonist

c.  
δ-receptor agonist

d. 
Full agonist at the μ-opioid

4.
T/F. A non-specific increase in general activity level after buprenorphine administration has been observed in both mice and rats.

ANSWERS:
1. 
D

2. 
T

3.
D

4. 
T

Schroeder and Smith. Respiratory Rates and Arterial Blood-gas Tensions in Healthy Rabbits given Burprenorphine, Butorphanol, Midazolam, or their Combinations, pp. 205-211
 
Domain 2: Management of Pain and Distress; T2. Minimize or eliminate pain and/or distress
Primary Species: Rabbits (Oryctolagus cuniculus)
 

One Line: In healthy rabbits, Midazolam-Butorphanol & Midazolam-Buprenorphine combinations provided mild to moderate sedation; while these combinations along with Buprenorphine resulted in statistically significant hypoxia.

 

SUMMARY: 6 female New Zealand White rabbits were each treated with 1 of 6 intramuscular treatments (1 rabbit/treatment): 1.0.9% NaCl (1ml), 2.Buprenorphine (0.03 mg/kg), 3.Butorphanol (0.3 mg/kg), 4.Midazolam (2mg/kg), 5.Buprenorphine & Midazolam (0.03mg/kg, 2mg/kg) or 6.Butorphanol & Midazolam (0.3mg/kg, 2mg/kg).  Arterial blood gases were evaluated at 0, 30, 60, 90, 120, 180, 240 and 360 min after drug administration.

            
All drug treatments caused decreases in respiratory rate compared with saline.  Buprenorphine and the combination treatments (Midazolam with either Butorphanol or Buprenorphine) resulted in significant decreases in pO2 and increases in blood pH levels, along with midazolam-only treatment.  No significant changes were seen in pCO2 for any of the treatments.  These results showed that there was statistically significant hypoxemia occurring in rabbits given buprenorphine and combinations with Midazolam.

            
This study however supports the use of premedications in rabbits and suggests the midazolam combinations as providing the best sedation, but caution is warranted when using the combinations in rabbits with compromised respiratory functions.

 

QUESTIONS:
1. What are the benefits of premedication with an opioid-sedative combination?

2. The authors named this drug as a highly effective reversal agent for sedation caused by Midazolam and Buprenorphine combinations. Name the agent.

3. How should arterial blood gases be stored before analysis? Why?

ANSWERS:
1. Reduction in stress, easier animal handling, preemptive analgesia, reduction in inhalant anesthetic requirements and less cardiovascular and respiratory depression.

2. Agent: Flumazenil

3. They should be stored on ice.  If not held on ice, pO2 values will decrease.

 

Kelly et al. Pharmacokinietics of Oxymorphone in Tit Monkeys (Callicebus spp.) and Rhesus Macaques (Macaca mulatta), pp. 212-220
 

Primary Species: Macaques (Macaca spp) 
Task 1

 

SUMMARY: The study was performed to evaluate the use of oxymorphone, a potent pure mu agonist opiod that does not induce histamine release and minimally affects the respiratory system, in New World (NW) monkeys as compared to Old World monkeys.  NM monkeys are reportedly much more sensitive to opioids, and oxymorphone has not been studies in these species previously.  4 coppery titi monkeys, (monogamous NW Cebidae), and 4 rhesus macaques, (polygamous OW), were given 0.075 mg/kg oxymorphone or placebo.  Drug was given no more than once every 14 days to comply with blood sampling recommendations, obtaining no more than 3 1 ml samples on any day for titi monkeys, but varying rhesus between this sampling method and a standard serial PK curve.  Rhesus were dosed via cephalic vein and bled on 12 days in restraint chairs and by voluntary cage side venipuncture with positive reinforcement training, and Titi were dosed via lateral saphenous vein and bled on 9 days under manual restraint after hand capture from voluntarily entered capture cages (using positive reinforcement).   Quantification of the serum levels of oxymorphone was done via liquid chromatography-mass spectrometry analysis of protein precipitated samples.  HR, RR, and BP were evaluated for 50 minutes after administration, mentation pruritis, and responsiveness to treats were evaluated for 6 hours post administration, and cage side observations were done daily for 3 days post drug administration.  

The study revealed that the two species had similar clearance of oxymorphone, although the titi monkeys have prolonged low serum concentrations that might not be clinically significant. Oxymorphone half life was 390 min in titi monkeys, and dropped below the threshold of 2.5 ng/ml reported to be effective in humans after 120 min in 3 animals, and 90 min in another.  Oxymorphone half life was similar between the two rhesus collection methods, at @ 75 minutes.  Drugs concentrations were below 2.5 ng/ml at 240 min in 3 animals, and after 120 min in one animal.  Heart rate was not altered by administration of oxymorphone in either species, but respiratory rates did decrease within both species after administration.  Mean systolic blood pressure in each species was decreased by the administration of oxymorphone.  Rhesus had significantly more mean nose wipes, and body scratches, indicating increased sensitivity to pruritic effects.

The authors subsequently recommend a dosing regimen of 0.1 mg/kg oxymorphone repeated at 2h once and then 3h intervals to maintain blood levels consistent with reported analgesic efficacy in other species.  They note anecdotal reports of sedation in titi monkeys at their dose of 0.075 mg/kg, but not rhesus, and that quantification is needed to further characterize this response, and the ability of dosing to adequately produce analgesia.

 

QUESTIONS:
1. Pruritis was exhibited by titi monkeys after administration of oxymorphone, but not rhesus. T/F
2. Which species exhibited a longer half life of oxymorphone?  
A. Titi monkeys 
B. Rhesus monkeys

3. Respiratory rates were lower in which species of monkey after oxymorphone?  
A. Rhesus  
B. Titi  
C. Neither 
D. Both

4. The study established that New World monkeys are more sensitive to opioids than Old World monkeys?  Y/N

 
ANSWERS:
1. 
False

2. 
A

3. 
D

4. 
N

 

Williams-Fritze et al. Maropitant Citrate for Treatment of Ulcerative Dermatitis in Mice with a C57BL/6 Background, pp. 221-226

 

Primary Species: Mouse (Mus musculus)
 

SUMMARY:  Ulcerative Dermatitis (UD) is a pruritic, dermal ulceration characterized by necrosis, degloving, fibrosis, and skin contracture, and occurs most frequently on the nape of the neck and shoulders.  In addition, immune stimulation may cause lymphadenopathy and splenomegaly.  It commonly affects C57BL/6 mice and related strains.  Substance P, an endogenous neuropeptide, has been implicated in scratching behavior in mice and humans.  Since substance P has a strong affinity for the neurokinin type 1 receptor (which are present in the primary sensory neurons in skin), this article suggests that an NK1 receptor antagonist such as maropitant citrate should help to treat UD.  After enrolling affected animals, animals were scored, weighed, and injected with 1 or 5mg/kg IP maropitant once daily for 5 or 10 days.  Control mice received saline.  Observations and treatment continued for 57 days, after which the mice were euthanized and histology performed on selected samples.  Results showed that there was no difference between UD lesions in the 5 and 10 day treatment groups, but that treatment with 1mg/kg IP maropitant citrate for 5 or 10 days significantly decreased pruritis and lesion size.  However, it did not prevent the development of new UD lesions.   

 

QUESTIONS:

1.
What is the cause of UD?

2. 
What is the mechanism of action of maropitant citrate?

3.
T or F?  Treating for 10 days is more effective that 5 days.

 

ANSWERS:

1.
Multifactorial, but may include diets high in vitamin A or fat, stress, mites, deficiency in nitric oxide synthase.
2. 
NK1 receptor antagonist

3. 
F - They were equally effective 

Chappell et al. Differences in Postsurgical Recovery of CF1 Mice after Intraperitoneal Implantation of Radiotelemetry Devices through a Midline or Flank Surgical Approach, pp. 227-237
 

Primary Species: Mouse (Mus musculus)
 

SUMMARY: Intraperitoneal implantation of a radiotelemetry devices in mice is a common surgical procedure. The reduction of postoperative pain will accelerate recovery, improve data and is beneficial to the animal. Two different surgical approaches were evaluated for i.p. implantation of radiotelemetry devices, midline incision and flank. Parameters evaluated included: length of surgery, animal activity, animal temperature, food intake, gel intake, body weight and vitality. This study concluded that the flank surgical approach was the most beneficial to the mice. 

 

QUESTIONS:

1.
What class of drug is ketoprofen?

2. 
What class of drug is buprenorphine?

3.  
In a recent article, which approach to surgical placement of a radiotelemetry device was most beneficial to mice?

a. 
Midline incision

b. 
Subcutaneous 

c. 
Flank incision

d. 
All approaches had the similar results

ANSWERS:

1.  
NSAID         

2.  
Opioid         

3.
C 

Kamran et al. Characterization of Cardiac Time Intervals in Healthy Bonnet Macaques (Macaca radiata) by Using an Electronic Stethoscope, pp. 238-243
Domain 3; Task 3    

Primary Species:   Macaques (Macaca spp) 

 

SUMMARY:  Cardiac Time Intervals (CTI) are a means of assessing left ventricular function and are commonly utilized in human cardiovascular research.  CTI typically utilize phonocardiography and carotid pulse tracings to produce the measurements.  Examples of specific measured CTI are electromechanical activation time (QS1), electromechanical systole (QS2), time interval between first and second heart sounds (S1S2), and the time interval between the second and first sounds (S2S1).  These days, CTI is often generated through echocardiography, but this takes high quality, expensive equipment and specialized expertise.  This paper presents the use an electronic stethoscope to measure CTI, rather than echocardiography.  An electronic stethoscope is capable of recording heart sounds that can be digitally processed for display, storage and analysis on a computer.  

            
This study focused on measuring CTI on Macaques by recording heart sounds with the electronic stethoscope and single-lead electrocardiography and had 100% success generating the CTI.  This demonstrated a portable, low cost, low maintenance option for generating data like this in nonhuman primates.  

 

QUESTIONS:
1. Macaca radiata originates from what country?

2. Cardiac Time Intervals need to be adjusted for what parameter, depending on the species being measured?

3. Cardiac Time Intervals are a means of assessing what function?

 

ANSWERS:
1. India

2. Heart Rate

3. Left Ventricular Function

CASE REPORTS
Magden et al. Torticollis in Mice Intravenously Infected with Mycobacterium tuberculosis, pp. 244-247 
 

Primary Species: Mouse
 

SUMMARY: In humans, Mycobacterium tuberculosis infections typically cause pulmonary lesions and clinical disease leading to coughing, wasting, and bloody sputum. Transmission in humans is via aerosols with latent pulmonary granulomas forming in the receiving person. 5-10% of human cases will progress to clinical states involving replication and dissemination of the organism from the lungs to other organ system. This case report examines a particular mouse model for M. tuberculosis that resulted in colonization of the middle ear and caused a subsequent torticollis in affected animals.

BALB/ cAnNG1 mice were inoculated intravenously or provided aerosol exposure to the M. tuberculosis and treated with two different multi-drug regimens. In the group exposed intravenously 5.9% of animals developed middle ear colonization and developed torticollis, which has not previously been reported in mouse models of the disease. All of the infected mice had received either rifampin-pyrazinamide or moxifloxacin-rifampin-pyrazinamide as part of the study. No animal receiving isoniazid-rifampin-pyrazinamide developed these lesions. 

 

Grossly, multifocal granulomatous lesions were found in the lung parenchyma. Histologically, tissues from the tympanic region revealed granulomatous otitis media characterized by infiltrates of degenerative neutrophils and macrophages, which had foamy cytoplasm and occasionally were multinucleated. Proliferation of the mucosal epithelium was present as was submucosal edema and transmigration of inflammatory cells across the epithelial layers. The cranial nerves had vacuolar degeneration, marked myelin edema and increased number of glial cells. Acid fast positive bacilli were present these sections. 

 

Mice are an appropriate model for M tuberculosis research due to the fact that different inbred strains have different levels of susceptibility. As this Case report shows, infected mice also show multi-organ involvement as occasionally seen in humans including middle ear involvement. However the route of infection to achieve this model is via intravenous administration at very high numbers of bacteria (105 – 106) vs. aerosol exposure (50-500). Up to this point extrapulmonary lesions through this route of infection have been in the CNS and spleen. The authors indicate that this model may be used for future investigation of inner and middle ear infections related to M. tuberculosis. 

 

QUESTIONS:
1. 
Intravenous inoculation of M tuberculosis requires a lower infective dose that aerosol exposure to create pulmonary and extrapulmonary lesions in mice (T/F)

2. 
The drug commonly used to treat M tuberculosis in humans, and the one that when used in this case report did not result in granulomas of the middle ear is:
a. 
Moxifloxacin
b. 
Rifampin

c.
Isoniazid

d. 
Pyrazinamide

3. 
In addition to the middle ear the most common sites for exptrapulmonary lesions in mice intravenously inoculated with M. tuberculosis are:

a. 
Spleen and Kidney

b.  
Spleen and CNS

c. 
CNS and Kidney

d.
Liver and Kidney

 

ANSWERS:
1.
F

2. 
C

3. 
B

 

 

Hamir et al. Recovery from and Clearance of Rabies Virus in a Domestic Ferret, pp. 248-251
Domain 1 - Management of Spontaneous and Experimentally Induced Diseases and Conditions: T3 - Diagnose disease or condition as appropriate

Domain 2 - Management of Pain and Distress: T1 - Recognize pain and/or distress, T3 - Euthanatize (Euthanize)

Domain 3 - Research: T3 - Design and conduct research

Secondary Species: Ferret (Mustela putorious furo)

SUMMARY: Several ferrets were being used in a study to determine viral shedding in the saliva of rabies-infected ferrets.  The animals were inoculated with live virus from the salivary gland of a skunk via intramuscular injection into the gastrocnemius muscle.  Animals were monitored after injection via blood sampling and virus-neutralizing antibody titers, oral swabs, and body weight measurement until a decline in each animal's clinical condition warranted euthanasia.  One animal did not experience clinical signs until 81 days post-inoculation, at which point the animal developed hind end paresis and paralysis.  On day 82, the animal developed its first measurable antibody titer.  The animal survived for 181 days total and remained in good clinical condition with only hind limb paralysis and moderate but stable weight loss until it was euthanized at the end of the study.

Virus was not isolated from any of the antemortem oral swab tests.  On postmortem analysis, antibodies were recovered from the serum and CSF; however, the brain was negative for viral antigen via direct fluorescent antibody testing.  Gross and microscopic lesions were present in the salivary glands, cerebrum, and spinal cord, but viral antigen was not detected in any nervous system tissue samples via monoclonal or polyclonal antibody tests.  This is consistent with previous reports that found that most instances of documented recovery in rabies have been based on the relatively high concentrations of rabies virus antibodies documented rather than on documentation of viral antigens or amplicons or actual isolation of virus.

QUESTIONS:
1.  
Rabies virus belongs to which of the following viral genera?

A.  
Lyssavirus

B.  
Nanovirus

C.  
Orthoreovirus

D.  
Idnoreovirus

E.  
Bornavirus

2.  
Which of the following methods were used to characterize rabies infection status in this study?

A.  
Direct fluorescent antibody testing of the brainstem

B.  
Virus detection in oral swab samples

C.  
Virus-neutralizing antibody detection in serum and cerebrospinal fluid

D.  
Histopathology of nervous system tissues

E.  
All of the above were used to characterize rabies infection in this study

3.  
Which of the following factors is NOT implicated in an enhanced chance of survival after rabies infection?

A.  
Route of virus inoculation; intraperitoneal and mucosal routes are more favorable to survival than intracerebral or intramuscular exposure

B.  
More dilute viral concentrations in the inoculum

C.  
Age of the host at time of infection

D.  
Pregnancy status at time of infection

E.  
Prior exposure to rabies virus

ANSWERS:
1.  
A

2.  
E

3.  
D

Williams-Fritze et al. Use of p63, a Myoepithelial Cell Marker, in Determining the Invasiveness of Spontaneous Mammary Neoplasia in a Rhesus Macaque (Macaca mulatta), pp. 252-257
Primary Species: Macaques (Macaca spp)

SUMMARY: The incidence of neoplasia in nonhuman primates is around 5% for all age groups, with an increasing frequency as animal’s age. Mammary gland tumors are rare in nhps and not well characterised. This paper presents a case report of such a tumor and efforts to determine local invasiveness using the p63 marker. In human medicine mammary tumor diagnosis involves both tissue biopsy and immunohistochemical staining for cell surface markers.  The advantage of the p63 marker for this tissue type is that it is highly specific for the nuclei of myopepithelial cells. In benign lesions the p63 positive myoepithelial cells completely surround the lesion whereas the rim is disrupted in malignant lesions.  In this case a 24 year old female rhesus macaque presented with a subcutaneous mammary mass which was subsequently excised and submitted for histology. Two masses were discovered, of which one- a ductal carcinoma, was subjected to p63 immunohistochemistry. Sections of tissue lacked the normal border of p63 positive myoepithelial cell nuclei suggesting that neoplastic cells had breached the myoepithelial cell layer and thus indicated malignancy. This technique is also used widely in humans to provide prognostic information by allowing assessment of invasion.  It was concluded that P63 is a sensitive and specific marker of myoepithelial cells in normal rhesus mammary gland and has potential for use in determining prognosis and treatment success in nonhuman primates. 

QUESTIONS:
1. The incidence of neoplasia in nonhuman primates is approximately:

a. 10%

b. 2%

c. 5%

d. 15%

2.
The P63 marker is specific for:

a. Vascular smooth muscle cells

b. Myoepithelial cells and stromal fibroblasts 

c. Myopeithelial cells

3.
T/F. Mammary tissue in non-human primates is focal in distribution. 
4.
T/F. If sections of tissue are seen with a breached border of positive staining p63 myoepithelial cells then the tumor is likely to be malignant in nature. 

5.
T/F. P63 may be a useful prognostic indicator in mammary carcinoma cases in nhps. 

ANSWERS:
1. C

2. C

3. F - It is extensive and diffuse 

4. T

5. T

Stockinger et al. Primary Hepatic Mycobacterium tuberculosis Complex Infection with Terminal Dissemination in a Pig-Tailed Macaque (Macaca nemestrina), pp. 258-262
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task T3: Diagnose disease or condition as appropriate 

Primary Species: Macaques (Macaca spp.) 

SUMMARY: A 12-y-old, female, pig-tailed macaque presented with profound weight loss, anemia, hypoalbuminemia, elevated alkaline phosphatase, and an elevated erythrocyte sedimentation rate. Euthanasia was performed. Grossly, the liver had multifocal, effacing, white masses throughout and was enlarged with rounded edges. There were 2, small nodules in the right lung lobes. Histologically, the hepatic masses were densely fibrous-encapsulated granulomas with vast central necrosis. The lung nodules also were maturing granulomas, and one kidney and one atrium had small, early granulomas. Fite acid-fast stains of liver and lung revealed very few acid-fast bacilli. PCR analysis of paraffin-embedded liver identified Mycobacterium tuberculosis complex. Culture of the liver was negative twice. This macaque had 16 negative intradermal tuberculin skin tests over the course of 6 y. It was hypothesized the animal arrived with a latent hepatic or enteric infection that later recrudesced and disseminated. Primary hepatic mycobacteriosis is not a typical presentation of tuberculosis in macaques. Negative tuberculin skin tests can be seen with latent infections and extrapulmonary tuberculosis such as Pott's disease. This case underscores the problems associated with current surveillance procedures and the risks associated with latent mycobacterial infections in macaques. 

Remember: Extrapulmonary tuberculosis is the great pretender of other diseases and should be included as a differential even if intradermal skin testing is negative.

QUESTIONS: 

1. What other diagnostic modalities for screening and diagnosing tuberculosis are available?

2. What organ is affected in Pott’s disease?

3. What test is used to detect anergy?

ANSWERS:
1. PrimaGam testing (an in vitro assay for interferon gamma response to tuberculin antigens – sensitivity is lower than intradermal tuberculin skin test), thoracic radiographs, gastric lavage with culture, and bronchial alveolar lavage with culture.

2. 
Spine 

3. 
Cell-mediated immunity testing using intradermal injections of antigens such as tetanus toxoid, diphtheria toxoid, and Streptococcus spp. A negative result would indicate a defect in the host’s cell mediated immunity.

Videan et al. Diagnosis and Treatment of Degenerative Joint Disease in a Captive Male Chimpanzee (Pan troglodytes), pp. 263-266
Domain 1

Tertiary Species:  Other Nonhuman Primates
 

SUMMARY: Degenerative joint disease (osteoarthritis) is the most common joint disorder in humans and is also documented in captive and free-ranging macaque populations, New World monkeys and prosimians.  Data available to date shows little to no DJD present in wild populations for great apes, however, published reports of captive gorillas elude that DJD may be more prevalent than previously thought however, Currently, no published reports of DJD in captive chimpanzees is available.  

 

This case study reports on a 25yr old, 95kg captive born, and socially housed male chimpanzee.  Lameness and a diagnosis of osteoarthritis progressed from mild in one limb (Grade 2) to moderate (Grade 3) in both limbs in the duration of one year.  Treatment commenced upon initial presentation, which initially resolved lameness. With progression of clinical signs treatment was adjusted allowing for modest decrease in clinical signs and improved comfort level.

 

As previously mentioned, DJD is rarely reported in great ape species and believed to be absent among wild chimpanzees.  Differences are likely due to variation in life expectancies and body weight between wild and captive populations (increased age and obesity significant risk factors for DJD).  

 

DJD of human knee is slow, typically taking years to progress, contrast to chimpanzee taking only 1 year to progress from mild to severe in both knees. Successful treatment of DJD requires pain management and should also attempt to slow or halt progression of disease; in captive chimpanzees this can be problematic due to high frequency of dosing and high activity level of group housed - however case study demonstrates can extent quality of life for captive chimpanzees as they progress to old age.

 

QUESTIONS:
1.  
DJD is a common disease of captive chimpanzees? True/False

2.  
Successful treatment of DJD should include:

a. 
Pain management

b. 
No treatment is necessary

c. 
Slow or halt progression

d. 
a and c

ANSWERS:

1.  
False

2.  
d

