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OVERVIEW

DiVincenti Jr. Analgesic Use in Nonhuman Primates Undergoing Neurosurgical Procedures, pp. 10-16

Domain 2: Management of Pain and Distress; Task 2: Minimize or eliminate pain and/ or distress

Primary, Secondary, Tertiary Species: Nonhuman Primates

SUMMARY: This is a general review article in the use and importance of analgesics in nonhuman primates. This paper compares many human medical practices and anecdotes as to the level of pain relief of various analgesics and their combinations associated with craniotomy surgeries. The importance of preemptive, multimodal, pain management is stressed as the current standard of veterinary care and thus required by the animal welfare act. 

The analgesics discussed in this article include local anesthetics (Lidocaine, bupivicaine); opioids (fentanyl, buprenorphine, oxymorphone); NSAIDS (flunixin meglumine, carprofen, meloxicam) and adjunct treatments (Dexamethasone, phenytoin, and gabapentin). The author highlights pharmacology, interactions and other common side effects   of each group of analgesics.  Local anesthetics are commonly used for local scalp infiltration or regional scalp block. Opioids, being the foundation of analgesic therapy and are often combined with NSAIDS as they have a synergistic effect. A discussion on the respiratory depressant effects of opioids is presented. The COX-1 and COX -2 selectivity of various NSAID was review along with the side effects primarily of COX -1 NSAIDS (gastrointestinal ulceration, reduced glomerular filtration rate, kidney disease and coagulopathies). Dexamethasone is described as an anti-inflammatory but not as an analgesic. Phenytoin and gabapentin, both of which had previous use in seizure therapy, show merit for their analgesic effects. 

QUESTIONS - True/ False

1.
Carprofen is a more potent inhibitor of COX-1 than COX-2. 

2.
Naloxone can reverse the effects of buprenorphine. 

3.
The 3 opioid receipts in animal brain and tissues are mu, kappa, and delta.
ANSWERS

1.
False - Carprofen was the first COX-2 selective NSAID. Flunixin meglumine is the oldest of these drugs and is a more potent inhibitor of COX-1 than COX-2.

2.
False - The high affinity for u receptors is responsible for the in ability of naloxone to reverse buprenorphine. 

3.
True

ORIGINAL RESEARCH

Reproduction

Steele et al. Nonsurgical Embryo Transfer Device Compared with Surgery for Embryo Transfer in Mice, pp. 17-21

Primary Species – Mouse (Mus musculus)

Domain 3

SUMMARY: In this study, they want to refine procedure of embryo transfer in mice that will eliminate the need for surgery. The development of a non surgical embryo transfer (NSET) device to replace surgery required for producing genetically modified mice is the goal of this study. The NSET device is a small, tapered catheter to insert embryos directly through the cervix into the uterine horn of a mouse. Male (vasectomized) and female mice are to be housed until pseudopregnancy is achieved. Once copulation plugs are seen, female mice are separated and assigned to 5 experimental groups (control, anesthesia only-control, NSET + anesthesia, NSET only, and surgery + anesthesia).  
**NSET DEVICE PROCEDURE: pseudopregnant mice was placed on a wire top cage and allowed to grip the bars. The small and large specula were placed subsequently into the vagina to open and expose the cervix. The nset catheter was then inserted through the large speculum, past the cervical opening, and into the uterine horn. (no actual embryos were transferred into the uterus) 

The NSET procedure proved to be much quicker, does not cause obvious discomfort (pain and distress, infection) to the mouse, and eliminates the need for anesthesia and analgesia. 

In the study, they will monitor different responses of female CD1 mice- embryo transfer with surgery, general anesthesia without surgery, NSET procedure with anesthesia, and NSET procedure without anesthesia. For this they have used physiologic stress marker- weight change, heart rate fluctuations, and corticosterone levels. ECG was used noninvasively for measuring heart rate and heart rate variability of the mice in various experimental groups. The resulting data demonstrated that heart beat fluctuations and fecal corticosterone levels were higher in response to surgery compared with insertion of the NSET device.

QUESTIONS

1. What are assisted reproductive technologies (ARTs) that are widely used in laboratory mice? 

2. What other species of animals do embryo transfer? 

3. What characterizes a transgenic mouse? 

4. T/F. Is it necessary to introduce DNA into the cells at a very early mouse embryo?

ANSWERS

1. 
Superovulation, in vitro fertilization, embryo cryopreservation, and embryo transfer

2. 
Cattle, mares

3. 
TRANSGENIC MICE contains extra genetic material integrated into the genome of every cell


*extra genetic material is often a foreign DNA

4. 
T

Management

Nunamaker et al. Leaching of Heavy Metals from Water Bottle Components into the Drinking Water of Rodents, pp. 22-27
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T1: Prevent spontaneous or unintended disease or condition

                       

Domain 4: Animal Care; TT4.13: watering and feeding

SUMMARY: It was shown in a previous publication that acidified water can leach metals out of water-bottle stoppers. The purpose of this article was to do a more extensive evaluation of metal leaching and to examine whether autoclaving had an additional effect. Heavy metal contamination of water was assayed from water bottle assemblies after 1 week of inversion on an empty rodent cage. Neoprene and rubber stoppers

There was no detectable leaching of cadmium or selenium. There was leaching of chromium, copper, iron, lead, magnesium, manganese, and zinc. Acidification of water caused leaching of iron from rubber and neoprene stoppers above the EPA maximal contaminant level, but not to a level to be of a concern. Acidification of water caused leaching of copper, lead, and zinc from neoprene stoppers above the EIP maximal contaminant level for these metals. The amount of lead in the water likely wouldn’t affect rodents in the short term, but could potentially affect rodents long term, such as on aging studies. The copper and zinc in the water is less than what would typically be found in feed, but might be an issue if animals are on zinc or copper restricted diets. Autoclaving had minimal effects on leaching, but did cause degradation of neoprene stoppers after only 2 or 3 cycles.

QUESTIONS
1. Which conditions led to significant leaching of lead into water from neoprene stoppers?

a. Autoclaving of water bottles

b. Acidified water

c. Autoclaved/acidified water

d. A and C

e. B and C

f. All of the above

g. None of the above

2. Acidification of water caused leaching of which of the following metals from neoprene stoppers?

a. Cadmium

b. Copper

c. Selenium

d. All of the above

e. None of the above

3. An investigator who is studying the immunomodulatory effects of Zn, and feeds low Zn diet to the mice, would have the lowest risk of introduce a confounding variable if which of the following water sources are given to the animals?

a. Autoclaved water

b. Acidified water

c. Tap water

d. Any of the above

ANSWERS
1. e
2. b
3. b
Health Surveillance

Jensen et al. PCR Testing of a Ventilated Caging System to Detect Murine Fur Mites, pp. 28-33
Domain 4

Primary Species: Mouse (Mus musculus)

SUMMARY: The study sought to determine whether the exhaust system of an individual ventilated caging (IVC) system could be used for monitoring the rack’s rodent population for mites rather than relying on the responses of sentinels. The authors deployed single cages of mice (Mus musculus) that were known to be infested with either Radfordia affinis or Myobia musculi on a 70-cage rack, sampled the horizontal exhaust manifolds weekly, and used the new PCR assay to test these samples for mite DNA. They detected the presence of fur mites at a 94.1% probability of detection within 4 wk of placement. In conclusion, the authors recommend swabbing and testing the shelf exhaust manifolds of IVC racks rather than relying on soiled-bedding sentinels as an indicator of the mite status of the rodents on that rack. 

QUESTIONS 

1. What are the parasitic mites of laboratory mice? 

2. Which among these mites is host specific?

a. Demodex musculi,

b. Myobia musculi
c. Myocoptes musculinus
d. Psorergates simplex
3. Which two species of mites is biologically and morphologically similar and can only be differentiated through scrutiny of the tarsal terminus of the second pair of legs?

a.
Demodex musculi, Myobia musculi,
b.
Myobia musculi, Myocoptes musculinus,

c.
Psorergates simplex, Radfordia affinis,

d.
Myobia musculi, Radfordia affinis
4. Which among these mites are nonburrowing mites?

a. Myobia musculi

b. Myocoptes musculinus,
c. Psorergates simplex
d. Radfordia affinis
e. All of the above

ANSWERS

1. Demodex musculi, Myobia musculi, Myocoptes musculinus, Psorergates simplex, Radfordia affinis, Trichoecius romboutsi
2. a

3. d

4. e

Anesthesia

Sabatini et al. Effects of Injectable Anesthetic Concentrations on Left Ventricular Function and Cardiac Morphology in Sprague-Dawley Rats, pp. 34-43
Primary Species: Rat (Rattus norvegicus)

SUMMARY: This study evaluated cardiovascular effects of injectable anesthetic agents and to determine if there are sex associated differences in echocardiographic parameters. This study utilized echocardiography to assess left ventricular function in 15 age matched male and 15 female Sprague-Dawley rats. Three anesthetic protocols were used:  pentobarbital, ketamine/ midazolam (KMI), and ketamine/medetomidine (KME).  All agents were administered intraperitoneal (IP). Echocardiography was used to assess cardiac function. Values for left ventricular (LV) end-diastolic and end-systolic dimensions (LVEDD, LVEDS respectively) were attained, as were interventricular septal thickness (IVS) and LV posterior wall thickness (LVPW).  Values for these parameters were taken by averaging at minimum 3 measurements from 3 different cycles. Cardiac output (CO), Stroke volume (SV), fractional shortening (FS) were also calculated. After echocardiography, blood was collected from female rats to measure serum estradiol levels. Due to 5 female rats that received the KME died during the recovery period, KME was not used on the remaining female rats.
Regarding IVSs, the KME group had the lowest estimated values. There was also a sex-associated difference with IVS as male rats had greater values. The KME group also had the lowest values for LVPW. No sex-associated difference was found for LVPW. LVEDD values of the KME group were larger than those of the pentobarbital group, but not in comparison with the KMI group. There were no significant sex-associated variations of LVEDD. The KME group had the largest value for LVESD.  Pentobarbital anesthesia had the lowest value of LV volume.   LVEDV value estimates were greater in the KME group in comparison with pentobarbital and KMI. LVESV was greatest in the KME group.

EF was greater in the KMI than the other two groups, and the EF values for pentobarbital group were greater than the KME group. Female rats also had larger calculated EF and FS values than males. The KME group had the lowest FS estimated values in comparison to the other two groups. SV values did not appreciably differ between the KME and KMI groups, but the pentobarbital group had SV values significantly lower than the KMI group. No significant difference in CO between the groups was determined. HR values were higher for the pentobarbital group in comparison to KME and KMI groups.

There were few significant correlations between serum estradiol and echocardiographic parameters. There was a negative correlation between HR and serum estradiol levels and a significant positive correlation between estradiol concentrations and LV mass.  For the KME group, there were significant positive correlations between serum estradiol concentrations and LVESV and LVESD. For the pentobarbital group, there was a negative correlation between serum estradiol and SV.

Data gathered from this study showed that there was a significant effect that anesthetic protocol may have on echocardiographic assessments. The pentobarbital group had the highest HR, but also had the lowest SV, LVEDV, and LVEDD, possibly due to the reduced diastolic filling time. The KME group had the lowest HR, but the highest LVEDD and LVED values, and also had higher SV than the pentobarbital group. The study suggested that the lower HR afforded chamber filling, thus allowing this group to maintain SV even though LV systolic function was reduced.

Physiologic HR was maintained by the KMI anesthetic regiment, and LV systolic function was best in this group, along with having the greatest FS and EF values. This study concluded that KMI may be the best anesthetic regimen for healthy rats undergoing echocardiography.

QUESTIONS
1. This study theorized that a possible explanation for the increase in HR in the pentobarbital group may have been a compensatory response to reductions in peripheral vascular resistance and blood pressure.  T or F

2. In this study, they calculated CO by multiplying stroke volume by

a. 
Heart rate

b. 
Ventricular filling 

c. 
Left ventricular end-diastolic dimension

3. Xylazine is a :

a. Alpha2 adrenergic antagonist

b. Alpha 2 adrenergic agonist

4. Which of the following statements is false?

a. Both medetomidine and ketamine are in the same class of drugs

b. Ketamine provides poor muscle relaxation.

c. Marked tachycardia frequently occurs after the use of alpha 2 adrenergic agonists 

ANSWERS
1. 
T

2.
a  
3. 
b  
4. 
c
Barter and Kwiatkowski. Thermal Threshold Testing for Evaluation of Analgesics in New Zealand White Rabbits, pp. 44-47

Domain 2: Management of Pain and Distress

Primary Species – Rabbit (Oryctolagus cuniculus)
SUMMARY:  This study evaluated a thermal threshold testing device as a way to assess analgesics in rabbits.  This device has been used in cats, but little info exists regarding analgesic efficacy or duration in rabbits.  The probe of the device contained a heating element and temperature sensor attached to a pressure bladder, which was attached to the shaved thorax of the rabbits.  The pressure bladder was inflated and temperature probe was connected to a control unit via cable during testing.  The rate of temperature rise was 0.5C per second with an automatic cutoff at 55C to prevent thermal injury.  When rabbits displayed behavioral response to the probe such as looking at it, biting at it, or hopping away from it, threshold temperature was recorded and heating of probe ended. 

Nine adult, individually-housed, female NZW rabbits were acclimated over 4 weeks during which time they received pelleted diet, ad lib water, and various enrichment items.  Five rabbits were used to determine minimal testing interval for thermal excursion (thermal threshold minus skin temperature), which was established as 15 minutes.  Shorter intervals resulted in thermal excursions that increased over time.  To assess reproducibility of the test, thermal thresholds at 0, 15, 30, 45, 60, 90, 120, 150, 180, 240, and 300 minutes were evaluated in the other 4 rabbits.  There was no significant effect of time on skin temperature, thermal threshold, or thermal excursion.  To evaluate analgesia, each of the 9 animals received 2 treatments at least 7 days apart- morphine sulfate at 3mg/kg IM and 0.9% saline IM.  Thermal thresholds and activity levels were evaluated at 30, 60, 90, 180, 240, and 300 minutes.  Both time and treatment had significant effects on thermal threshold.  Saline-treated rabbits showed no significant change in skin temperature or thermal threshold over time.  Compared to baseline, morphine-treated rabbits displayed significantly lower skin temperatures at 60 min and all subsequent time points.  Thermal threshold was significantly higher than baseline from 30 to 240 minutes.  Rabbits showed decreased activity by 30 minutes after morphine administration, which returned to normal at 180-300 minutes.

The device was well-tolerated, used repeatedly without harm, and data in cats suggest that this mode of testing does not evoke a learned response.  While clinical pain is a multidimensional entity, studies using thermal threshold testing have found opioid-induced thermal antinociception appears to correlate well with analgesic efficacy.  In this study, the significant increases in thermal threshold in the morphine treatment group were consistent with an analgesic effect of 4 hours and provided promise for evaluating analgesics in rabbits.

QUESTIONS
1. The thermal method tested in this rabbits has been established as a valid method of analgesic evaluation in what species?

a. Pigs

b. Dogs

c. Rats

d. Cats

e. Mice

2. True/False. This study found that thermal antinociception may be an effective method of evaluating analgesics in other species, but does not have the potential to be a reliable mechanism in rabbits.
3. Which analgesic agent was administered to the rabbits in this study?

a. Buprenorphine

b. Meloxicam

c. Morphine

d. Carprofen

ANSWERS
1. d

2. False

3. c

Nunamaker et al. Pharmacokinetics of 2 Formulations of Buprenorphine in Macaques (Macaca mulatta and Macaca fascicularis), pp. 48-56

Domain 2: Management of Pain and Distress; K5 - pharmacological interventions for pain and distress and their effects on physiology, including age and species differences for such interventions, and depth and duration of analgesia provided by such interventions 
Domain 3: Research
Primary Species: Macaques (Macaca spp.)

SUMMARY: Buprenorphine is the cornerstone of pain management in nonhuman primates.  The widely accepted dose range for buprenorphine in nonhuman primates is 0.01-0.03mg/kg IM twice daily.  A new formulation of buprenorphine is reported to have analgesic activity for up to 72hr in cats and rats.  This sustained release formulation needs further evaluation in nonhuman primates.  The purpose of this study was to evaluate the pharmacokinetic profiles of buprenorphine (0.01 and 0.03 mg/kg IM) and sustained-release buprenorphine (0.2 mg/kg SC) in 2 macaque species (M. mulatta and M. fascicularis) by using mass spectrometry. The low and high doses of buprenorphine had elimination half-lives of 2.6 ± 0.7 and 5.3 ± 2.0 h, respectively, but the low-dose data were constrained by the sensitivity of the analytical method. Sustained release buprenorphine had an elimination half-life of 42.6 ± 26.2 h. The AUC0-Tlast of buprenorphine were 9.1 ± 4.3 and 39.0 ± 25.1 ng × h/mL for the low and high doses, respectively, and sustained-release buprenorphine had an AUC0-Tlast of 177 ± 74 ng × h/mL. Assuming a hypothesized therapeutic buprenorphine plasma concentration threshold of 0.1 ng/mL in macaques (as in dogs), these results suggest that buprenorphine doses of 0.01 mg/kg IM should be administered every 6 to 8 h, whereas doses of 0.03 mg/kg IM can be administered every 12 h. These results further demonstrate that a single 0.2-mg/kg SC injection of sustained-release buprenorphine maintains plasma concentrations above 0.1 ng/mL for 5 d in macaques. These findings support a new dosing strategy using sustained-release buprenorphine to improve pain management, decrease animal stress, improve animal welfare, and simplify the postoperative management of nonhuman primates in laboratory animal and zoological settings.

QUESTIONS
1. What are some undesirable side effects of buprenorphine?

2. Buprenorphine is a 

a. Full µ agonist

b. Partial µ agonist

c. Partial µ agonist and antagonist and κ agonist

3. T/F. Sustained release buprenorphine may cause skin reactions in macaques?

ANSWERS
1. Sedation, respiratory depression, appetite suppression, pica

2. b.

3. True

Gaines and Jones. Effects of Acute Administration of Ketorolac on Mammalian Vestibular Sensory Evoked Potentials, pp. 57-62

Domain 1

Primary Species: Mouse - Mus musculus 

SUMMARY: This manuscript examines whether the NSAID ketorolac (which has reported side effects including dizziness, ear pain, hearing loss, tinnitus, and vertigo in humans) affects the murine vestibular system.  To this end, vestibular compound action potentials were measured in C57BL/6 mice.  Linear vestibular sensory-evoked potentials (VsEP) were recorded during the administration of ketorolac at doses 3-14 times the effective analgesic dose.  Results were compared with controls under anesthesia.  No significant differences were noted between either group regarding temporal profiles (response latencies and amplitudes) or the rate of change in response measures over time.  Thus, the authors claim, ketorolac can safely be used as an analgesic to supplement anesthesia in mice without concerns of disrupting audiological studies or their measures.

 

QUESTIONS
4. NSAIDs like ketorolac block the production of cyclooxygenase, which causes the disruption of prostaglandin production.  Beneficial effects include which of the following:

a. Decreased inflammation

b. Alleviation of pain

c. Decreasing clot formation

d. All of the above

5. True or False:  Ketorolac has been shown to exacerbate the hearing loss associated with pneumococcal meningitis.

6. True or False:  The hearing frequency for humans and mice is nearly identical.

7. What does the 2011 Guide say about noise in animal facilities?

ANSWERS
4. D.  All of the above are beneficial effects of ketorolac.

5. False.  The anti-inflammatory properties of ketorolac have been shown to help prevent hearing loss during experimentally induced pneumococcal meningitis.

6. False.  While there is some overlap, the human ear hears at a frequency range of 20-20,000 Hertz, and mice hear at 1-100 kHz.

7. From the 2011 Guide (pg. 49-50, my emphasis):  “… noise control should be considered in facility design and operation ... Assessment of the potential effects of noise on an animal warrants consideration of the intensity, frequency, rapidity of onset, duration, and vibration potential of the sound and the hearing range, noise exposure history, and sound effect susceptibility of the species, stock, or strain…. Separation of human and animal areas minimizes disturbances to both human and animal occupants of the facility…. Exposure to sound louder than 85 dB can have both auditory and nonauditory effects … for example, eosinopenia, increased adrenal gland weights, and reduced fertility in rodents.… Many species can hear sound frequencies inaudible to humans … rodents, for example, are very sensitive to ultrasound … To the greatest extent possible, activities that generate noise should be conducted in rooms or areas separate from those used for animal housing.

Experimental Use
Chan et al. Clean Technique for Prolonged Nonsurvival Cardiothoracic Surgery in Swine (Sus scrofa), pp. 63-69
Domain 3: Research

Primary Species – Pig (Sus scrofa)
SUMMARY:  The authors wanted to provide more specific data on the necessity of aseptic surgery of extended duration on swine undergoing nonsurvival cardiothoracic surgery.  The regulatory documents are vague on the timeline in directives about nonsurvival surgery.  The Guide says that aseptic handling may not be necessary, but at a minimum the surgical site should be clipped, the surgeon should wear gloves and the area should be clean. It goes on to suggest that “For nonsurvival procedures of extended duration, attention to aseptic technique may be more important in order to ensure stability of the model and a successful outcome.” However, “extended duration” is not specifically defined.

The authors performed sampling on intact male Yorkshire-Landrace farm pigs weighing 35-56kg which were already part of an IACUC-approved nonsurvival study involving cardiothoracic surgery and serial blood sampling.  A midline ventral thoracic skin incision and midline sternotomy was performed to allow directly manipulation of the heart.  60-90 minutes later, brain death was induced by slowly inflating a balloon catheter in the frontoparietal area via a craniotomy until EEG readings flat-lined.  Anesthesia, life support and monitoring were continued through the 8 hour time frame and then animals were euthanized via high-potassium solution into the aortic root of the heart.  

Blood samples were collected every 1-2 hours from the femoral artery or vein, cranial vena cava, and left ventricle for blood culture, Chemistry and CBC w/Diff.  Heart rate and body temperature was also recorded at each sampling session since elevations in either can be a sign of sepsis in humans.  Heart rates did not change significantly throughout the procedure and although temperatures rose continuously from baseline, all values except those at 7-8hours were below normal reference ranges for swine.  Blood cultures showed no growth of aerobic bacteria except for 2 samples at 4 hours that grew coagulase-negative Staphylococcus, on identified as “scant growth”.  CBC results showed RBC, HCT, and Hgb levels decreasing at 2h and 4h, but stabilized thereafter and there was no significant changes in any WBC indices.  There were changes in various chemistry parameters, but none that were significant or had a direct correlation to sepsis conditions.

The authors went on to explain how the changes noted had probable etiologies other than sepsis and concluded that performing surgeries up to 8h using “clean”, but not aseptic, practices produced no evidence of septic disease and that this practice is sufficient to ensure model stability and successful research outcomes involving extended duration nonsurvival surgeries.

QUESTIONS
1.  Which of the following is required for BOTH survival and nonsurvival surgeries, according to the Guide?

a.  
Surgical site clipped

b.  
Sterile gloves

c.  
Dedicated surgical suite

d.  
Sterile instruments

2.  
Which of the following is an example of a major survival surgery?

a.  
Castration of an agricultural animal

b.  
Percutaneous biopsy

c.  
Femoral vein cut down

d.  
Limb amputation

3.  
Which of the following is a minipig breed?

a.  
Yorkshire

b.  
Hanford

c.  
Landrace

d. 
Duroc

ANSWERS
1.  
a. Other are for survival surgeries only

2.  
d. Others are minor surgical procedures

3.  
b. White skin and hair coat, excellent for dermal, cardiovascular, and surgical studies

Pathiraja et al. Leukophoresis Protocol for Nonhuman Primates Weighing Less than 10 Kg, pp. 70-77

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

Primary Species: Macaques (Macaca spp.)


Summary: Hematopoietic cells for transplantation are often harvested from the peripheral blood rather than then bone marrow.  Bone marrow derived stem cells are released into the circulation after cytokine administration (granulocyte colony-stimulating factor, and others) and collected via leukapheresis, requiring no surgical intervention. The caveat being the volume of blood needed to prime the machine, and safely pheresis, especially in the cases of small body weight or neonatal patients.

Donors were anesthetized, preemptively transfused with stored autologous blood, the leukapheresis machine was primed, and two catheters placed – a central access line and peripheral return line. After 4-6h of leukapheresis, ‘rinseback’ products/collected and packed RBCs were transfused back to donor animals.

Since this study was to look at comparison between mobilization agents and different NHP’s, the priming of the leukapheresis machine without sensitizing donor animals to blood from other NHPs was a main issue. The use of a smaller harvest kit, priming the leukapheresis with autologous blood, expanding donor blood volume with previously
collected autologous blood, and placement of both peripheral and central catheters which were removed after pheresis were conclusions the authors drew to safely and effectively provide a leukapheresis procedure in NHPs <10kgs.

Of the 9 macaques that underwent leukapheresis, 8 recovered and survived with no complications.  One macaque became hypovolemic and was found to have liver capsule bleeding, yielding hemoabdomen.  Due to the use of anticoagulants, this macaque was euthanized and no additional abnormal findings were found.

QUESTIONS

1.
List some limitations of performing the leukapheresis procedure (in
a <10kg patient)

2. 
What is the estimated blood volume on an ml/kg basis of an NHP?

ANSWERS

1.
Adequate vascular access, the use of anticoagulants, the
circulating blood volume of patient, citrate toxicity, maintenance of
normal physiologic parameters of donor

2. 
Estimated to be ~50-60 mL/kg

Ji et al. Correlation of Thoracic Radiograph Measurements with Age in Adolescent Chinese Rhesus Macaques (Macaca mulatta), pp. 78-82

SUMMARY: Thoracic radiography has been applied extensively to cardiovascular and respiratory disorders in veterinary practice and in research using animal models. The study aims to establish baseline measures for various parameters of thoracic radiography where they used a cross-sectional method to collect lung length, maximum interior thoracic breadth, maximum breadth of cardiac silhouette, cardiothoracic ratio and the right hilar height ratio, all radiographs were taken at moment of inspiration. A total of 153 Chinese rhesus macaques (89 males and 64 females) from Xishan Zhongke Laboratory Animals were used for the study. 

Results from the study showed that lung length (LL), TBr (thoracic breadth) and CBr (Cardiac silhouette breadth) showed positive correlation with age in both male and female macaques, whereas the cardiothoracic ratio (CR) and right hilar height ratio (RHHR) showed no such age associated correlation. 

Additional results from the study showed the sex-associated differences depending on the age-groups. In particular, TBr showed significant sex associated differences in 1 year old macaques, with the males having bigger measurements at 87.14 ± 4.6mm with females 82.96 ± 3.45mm. The RHHR showed similar bias in the 2 and 3 year old cohorts: 2 yr olds (male, 1.96 ± 0.36mm; female, 1.72 ± 0.26mm) and 3 yr olds (male, 1.95 ± 0.44mm; female 1.69 ± 0.22). 

QUESTIONS

1. What is one main difference in terms of reproduction between Rhesus and Cynomolgus monkeys (both of which are two of the most commonly used macaques for laboratory animal research) 

2. _____________is the maximum voltage applied across an X-ray tube which determines the kinetic energy of the electrons accelerated in the X-ray tube which controls the resulting photographic property known as "radiographic contrast" of an X-ray image

3. True or False: kVP is the primary controlling factor of radiographic density. 

ANSWERS

1. Rhesus macaques are seasonal breeders with a menstrual cycle of 28 days and a gestation period of an average of 164 days. Cynomolgus monkeys on the other hand are NON SEOSONAL breeders and are capable of mating and birthing throughout the year with a menstruation cycle of 28 days and a gestation period of approximately 160-170 days. 

2. kVp (Peak kilovoltage / kilovoltage potential) 

3. False. mAs, milliamperes per second, which is the quantity proportional to the total X-ray energy produced by a given X-ray tube operated at a particular voltage. 

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; K1: Anatomy with emphasis on features which have significance with regard to clinical medicine or experimental medicine.

Primary Species: Macaques (Macaca spp.)

SUMMARY: Thoracic radiography is a common noninvasive diagnostic tool in human and veterinary clinical medicine. It has also been widely used in animal disease models, including several in NHPs. The current study focuses on establishing baseline thoracic radiographic measurements in captive rhesus macaques by using cross-sectional methods. Establishment of these baselines will provide valuable reference data for evaluating different disease processes in the thorax including the lungs. A total of 153 (89 males, 64 females) rhesus macaques were used in the study. A Digital radiography unit was used (60 kVp, 0.1s, 4.0 milliamp-sec of exposure). Lateral (R to L) and caudocranial images were taken during the inspiratory phase. Five different measurements, including 1) lung length (LL), 2) maximal interior thoracic breadth (TBr), 3) maximal breadth of cardiac silhouette (CBr), 4) cardiothoracic ratio (CR), and 5) right hilar height ratio (RHHR) were measured in all animals. All NHPs were allocated in groups by age and gender. The authors found significant gender-associated differences in TBr among 1-y-old subjects and RHHR in 2- and 3-y-old monkeys. Furthermore, LL, TBr, and CBr were positively correlated with age in both sexes. In addition, the stepwise multiple regression analysis revealed that LL and CBr were predictors of age in female monkeys, whereas LL and TBr were age-predictive in male macaques. CR is a measure of cardiac size and is normally used to predict acquired heart disease; the RHHR is a value that expressed the normal position of the hilus in its hemithorax and is used as an indicator of loss of pulmonary volume. The current data suggest the use of these baseline data on thoracic radiography for evaluating disease processes, including pulmonary tuberculosis, hydropericardium, and heart failure in rhesus macaques, and also for assessing physical development in adolescent macaques.

QUESTIONS
1. What is the species of the Chinese Rhesus Macaque:

a. Fuscata

b. Mulatta

c. Fascicularis

d. Nemestrina

e. Thibetiana

2. What prognostic information carries the cardiothoracic ratio (CR) measurement?
a. Emphysema
b. Loss of pulmonary volume
c. Acquired heart disease 
d. Altered spatial relationships
ANSWERS

1. 
b

2. 
c
CASE REPORT

Watson. Unsterilized Feed as the Apparent Cause of a Mouse Parvovirus Outbreak, pp. 83-89

Domain: 1

Primary Species:  Mouse (Mus musculus)
SUMMARY: This paper describes a mouse parvovirus 1 and 2 (MPV) outbreak at a decentralized animal facility that had previously been negative for MPV for several years.  Serologically positive tests were confirmed using fecal sample PCRs. The outbreak was attributed to the treatment of all cages for 12 weeks with unsterilized fenbendazole-medicated diet. After elimination via a test and remove policy in combination with movement controls and reinstitution of sterilized feed, infection was eliminated and no further positive tests in the 3.5 years since the outbreak occurred. 

 

QUESTIONS
1. True or False: MPV causes clinical disease in young mice similar to MHV (mouse hepatitis virus).

2. True or False: MPV and MVM (minute virus of mice) cause persistent infection in infant and adult mice.

3. True or False: MPV infection in infant and adult mice exhibits lymphcytotropism.  During acute infection, virus is localized in germinal centers, but during persistent infection virus disperses throughout the lymph nodes.

4. Diagnosis of MPV can be made using the following method:

a. MPV-specific ELISA that uses MPV VP-2 as antigen and differentiates MPV from MVM

b. MAP test

c. PCR 

d. All of the above

ANSWERS
1. False. MPV is clinically silent in infant and adult immunocompetent or immunodeficient mice

2. False. MPV causes persistent infection, but MVM is not thought to cause persistent infection, MVM infection in immunocompetent adult mice usually lasts less than 3 weeks.

3. False. MPV does have affinity for lymph nodes, however during acute infection the virus is dispersed within lymph nodes and during persistent infection, virus localizes in germinal centers.

4. D. all of the above.  The ELISA is sensitive and specific and differentiates MPV from MVM using MPV VP-2 antigen. The MAP test is time consuming and expensive.  OCR is sensitive and specific, but is only effective in actively infected animals so its primary value is to confirm serological results.

