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Landin et al.  Effects of Fenbendazole on the Murine Humoral Immune System, pp. 251-257

Primary Species: Mouse

Domain 1 - Management of Spontaneous and Experimentally Induced Diseases and Conditions; Tasks: T1 –T4
· TT1.1. diagnostic procedures as they apply to the laboratory research environment

· TT1.2. immunobiology (e.g., antibody responses; cellular immunity; species-specific immune responses)as it applies to laboratory animals

· TT1.6. parasitology with emphasis on parasitic diseases that can become established in a colony and zoonotic parasitic diseases

· TT1.9. pharmacology with emphasis on drugs used to treat spontaneous or induced disease (e.g., indications, use and contraindications of drugs; adverse reactions; adverse interactions; mechanisms of action; species-specific toxicity), and drugs used to induce disease (e.g., azoxymethane to induce neoplasia, or DSS to induce colitis) 

· TT1.12. diagnostic procedures, b. serologic, cytologic, and molecular diagnostic tests (e.g., PCR; ELISA; IFA; HAI; MAP) and proper sampling techniques

Abstract: Pinworms are highly contagious parasites that have been effectively treated in laboratory rodents with fenbendazole (FBZ). Whether FBZ has any detrimental side effects that may compromise experimental results is unknown. Here we asked whether the immune systems from young and aged mice are altered under FBZ treatment. We compared control and FBZ-treated groups of young (age, 2 to 4 mo) and old (age, 22 to 24 mo) BALB/cN mice. The treated mice received a total of 4 wk (alternating-week treatment regimen) of FBZ-medicated feed. Spleen and bone marrow were collected for immunologic assays, and heart, stomach, intestines, kidneys, and liver were evaluated by histopathology. Our results indicate that FBZ treatment has significant effects on the immune systems of mice; these effects are greater in aged mice. FBZ treatment adversely affected mRNA and protein expression of E2A (a transcription factor crucial for B lymphocytes) in activated precursor B lymphocytes obtained from the bone marrow of young and old mice. These effects were reversed by 6 wk on regular feed after the end of treatment. Activated B lymphocytes from the spleens of young and old mice showed decreased function (cell proliferation, E2A mRNA and protein expression) through the last time point of FBZ treatment but recovered by 2 to 4 wk after treatment. Our findings suggest that FBZ treatment may alter sensitive immune and molecular measures as presented here, and postponing the experimental use of mice until at least 6 wk after treatment should be considered. 
Background: Pinworm infestations (Aspicularis or Syphacia species) in laboratory mice are an enormous animal health care concern. Pinworms adversely affect behavior, growth, immune, and digestive systems in mice.  Common questions are how animals and potential experiments could be affected by the use of drugs to eradicate pinworm infestations and how long this effect might persist.  The most widely used medications for pinworms treatment are avermectins and benzimidazoles.  The mechanism of action of avermectins is paralysis of parasites by increased chloride permeability in muscles through the glutamate-gated channels.  Avermectins have been shown to be toxic to mice and may clause lesions in the liver and kidneys.  The benzimidazoles act by binding beta tubulin, thereby inhibiting microtubule formation.

Fenbendazole (FBZ) is a benzimidazoles compound widely used to treat rodents for pinworm infestations.  It is administered in the feed at a concentration of 150 ppm to each a target dose of 8 to 12 ppm daily for the designated treatment time period.   There is little data presented on the effects of FBZ on the immune system of mice.  The aim of this study was to determine whether FBZ had any detrimental effects on the immune system in young (age 2 to 4 months) and senescent (age 22 to 24 months) BALB/cN mice.  Note: Why the authors chose this strain of mice was not discussed.

Methods:  See Figure 1. The authors compared control and FBZ-treated groups of young (age, 2 to 4 mo) and old (age, 22 to 24 mo) BALB/cN mice. The treated mice received a total of 4 wk (alternating-week treatment regimen) of FBZ-medicated feed. Spleen and bone marrow were collected for immunologic assays, and heart, stomach, intestines, kidneys, and liver were evaluated by histopathology.

Results:  The author found that FBZ treatment has significant effects on the immune systems of mice; these effects are greater in aged mice. FBZ treatment adversely affected mRNA and protein expression of E2A (a transcription factor crucial for B lymphocytes) in activated precursor B lymphocytes obtained from the bone marrow of young and old mice. These effects were reversed by 6 wk on regular feed after the end of treatment. Activated B lymphocytes from the spleens of young and old mice showed decreased function (cell proliferation, E2A mRNA and protein expression) through the last time point of FBZ treatment but recovered by 2 to 4 wk after treatment.

Conclusion: FBZ treatment may alter sensitive immune and molecular measures as presented here, and postponing the experimental use of mice until at least 6 wk after treatment should be considered.

QUESTIONS:

1. What is the mechanism of action of FBZ?

a. Acts by increasing the parasites metabolism

b. Acts by binding beta tubulin, thereby inhibiting microtubule formation

c. Acts by binding beta tubulin, thereby inhibiting microtubule formation.

d. Acts by blocking the parasites digestive enzymes thus leading to starvation

2.  What is the common method of administration of FBZ to rodents?

a. Drinking water

b. Formulated in the feed

c. Oral gavage

d. Topical application

3. What is the effective dose of FBZ in the food that is effective in eradicating pinworms?

a. A concentration of 150 ppm to each a target dose of 8 to 12 ppm daily for the designated treatment time period

b. A concentration of 450 ppm to each a target dose of 24 to 36 ppm daily for the designated treatment time period

c. A concentration of 75 ppm to each a target dose of 4 to 16 ppm daily for the designated treatment time period

ANSWERS:

1. c. Acts by binding beta tubulin, thereby inhibiting microtubule formation.

2. b. Formulated in the feed

3. a. A concentration of 150 ppm to each a target dose of 8 to 12 ppm daily for the designated treatment time period

Alessio et al.  Revisiting Influences on Tumor Development: Focusing on Laboratory Housing, pp. 258-262

Task 1 – Prevent spontaneous or unintended disease or condition 

Primary Species – Rat

SUMMARY: One overlooked factor potentially contributing to mammary tumor development in rats is the sedentary cage environment of most laboratory animals.  After the first year of age, spontaneous tumor development typically occurs at the rate of 45% to 71% in laboratory rats, in which the percentage of females with tumors is almost double that in males.  The effect of regular access to exercise on tumor number and size in laboratory animals depends on whether the exercise is forced (increases tumors) or voluntary (decreases tumors).  Reducing prolactin (PRL) secretion in animals thought voluntary exercise may attenuate tumor development.  The purpose of this study was to determine how spontaneous tumor growth in female Sprague-Dawley rats residing in standard cages compared with that in animals that had access to regular voluntary exercise or to twice weekly one hour access to voluntary physical activity outside a standard cage.

108 female Sprague-Dawley rats (3 weeks of age) were weighed and divided randomly into 3 groups with standard size cages.  Groups were as follows: 1) SED group received no additional opportunities for exercise, 2) PA group received two 1 hour sessions of physical activity in a large box each week, and 3) EX group received access every other day for 24 hours to a wheel for voluntary exercise.  Physical activity was recorded as distance (meters) traveled in a 24 hour period through the use of an infrared camera.  Two animals in the SED group were selected randomly each month for tracking.  Six animals at a time from the PA group were placed in a large plastic activity box with 4 platforms of different heights, as well as two plastic tubes along the lengths of the walls.  Two of these animals were selected randomly and marked for tracking with an overhead high-speed camera.  Total distance covered in meters per hour was averaged.  The running wheels used in the EX group measured activity via magnetic switches which recorded the number of revolutions per day, translated into meters per day.  Other measurements included food consumption, trunk fat, tumor measurements, PRL (serum prolactin levels), and statistics.

The results indicated that adult rats with no access to exercise beyond the standard caging throughout their lifespan had a higher rate of tumor formation in adulthood than did animals with free access to exercise.  Animals that resided only in their cages without the opportunity to increase their physical activity showed a higher percentage of tumor-bearing, multiplicity, size, and malignancy with age, especially during the second half of their lives, when compared to animals that had free access to a running wheel.  PRL levels (stress marker associated with tumor growth), which increase as a result of sedentary environment, non-voluntary acute exercise, and forced restraint, were lower in the EX animals than the animals in the SED and PA groups. 

QUESTIONS:

1. Spontaneous tumors are reported to occur in which percentage of Sprague-Dawley rats:

a. 25% to 51%

b. 45% to 61%

c. 45% to 71%

2. T/F:  The rate of tumor development is more rapid in male rats.

3. The main contributor of tumor development in rats is:

a. Sedentary environment

b. Age

c. Sex

ANSWERS: 

1. C

2. F

3. A

Macy et al.  A PCR-Based Strategy for Detection of Mouse Parvovirus, pp. 263-267
Domain: 1, Task 3

Primary Species: Mouse

SUMMARY: Mouse parvovirus, a lymphocytotropic virus, can alter the host immune response, and consequently can profoundly affect research.  The virus itself usually results in asymptomatic infection, a characteristic that can make it difficult to address.  Other factors that can make it difficult to detect is that it can remain in the environment for a long period of time, and it frequently occurs in small subpopulations of mice.  Reliable testing for this virus is imperative, and current testing methods often utilize sentinels housed on dirty bedding.   However, this testing method has several limitations, including the time involved in sentinel programs, and the question of the sensitivity of the test.   Also different genotypes have varying rates of seroconversion.   There is also evidence of an age related decline in rates of seroconversion to MPV in sentinels beyond 12 weeks of age.

A 3 part study was used to evaluate PCR testing of cage swabs to detect MPV.  The first study evaluated MPV DNA detection from swabs taken from 3 locations of the cage (upper cage wall, lower cage wall, and cage bottom).  The optimal location of the cage swab to detect MPV was determined to be the cage bottom.   The second study examined whether genotype influences the effectiveness of swabbing to detect MPV.  They found conclusive evidence that genotype influences the effectiveness of MPV detection, and MPV detection was less sensitive in C57BL/6 than in BALB/c mice.  Infection was also more readily detected in outbred Swiss Webster mice used in Study 1.  The third study examined the effect of the cage location of MPV infected mice in the detection of MPV DNA when multiple cages were swabbed.  It was determined that use of row swabs was less sensitive than row sentinels 7 days post-infection.   Use of index swabs at 7 and 14 days post infection also was not an effective method for screening for MPV infection.

QUESTIONS:
1. 
Parvovirus would most likely affect research by:

a. 
Causing systemic disease resulting in both high morbidity and mortality

b. 
Suppressing T cell response resulting in profound immunosuppression 

c. 
Accelerating the T cell-mediated rejection of tumors

d. 
Altering liver enzymes as this virus has a predilection for hepatocytes.

2.  
In the discussion of swabbing individual cages housing MPV-infected Swiss Webster mice, which detection method was best at detecting MPV after 14d?

a. 
Fecal PCR

b. 
Soiled bedding sentinels

c. 
Cage bottom swabs

d. 
They were all found to be equally sensitive

3.  In which of the following was MPV most readily detected?

a. 
Swiss Webster 

b. 
C57BL/6

c. 
BALB/c             

4. 
Both this study and previous studies have found that transmission of MPV to sentinels through soiled bedding occurs only during the

a. 
First 1 week

b. 
First 2 weeks

c. 
First 3 weeks

d. 
First month

ANSWERS:
1. 
c

2. 
a

3. 
a

4. 
b

Braga and Prabhakar.  Refinement of Telemetry for Measuring Blood Pressure in Conscious Rats, pp. 268-271

Primary species: rat

SUMMARY: Radiotelemetry is used to monitor physiologic functions in awake and freely moving laboratory animals while minimizing artifacts associated with stress from handling, since the device may be turned on remotely by positioning a magnet close to the animal cage.  Radiotelemetry is currently used to measure blood pressure, heart rate, blood flow, electrocardiogram, respiratory rate, body temperature, and many other biologic signals.  Telemetry has become the ‘gold standard’ for measuring blood pressure in laboratory animals because it reduces or eliminates discomfort caused to animals.  The present study tested whether small telemetry devices typically used for blood pressure recording in mice could also be used for rats, giving an alternative for future studies, such as pregnancy, with limited abdominal space.  
Twelve male Sprague-Dawley rats (weighing 200-220g) were housed individually to provide sufficient cage space.  Animals were anesthetized with pentobarbital and surgically prepared.  Telemetric devices originally developed for use in mice (weight, 1.4g; volume, 1.1ml) were implanted into 6 rats, and 6 rats were implanted with commonly used rat telemetric devices (weight, 7.6g, volume, 4.4ml) for comparison purposes.  Animals were allowed 1 week for recovery before being used in experiments.  Blood pressure was recorded for 1 hour twice daily (between 0800 and 0900 for the inactive period, and between 2000 and 2100 for the active period) on 1 day each week for 3 weeks.  Two sets of radiographic images (craniocaudal and lateral view) were obtained to compare the 2 different-sized devices.  

Blood pressure signals remained consistently stable in all animals 21 days after the implantation of the telemetric devices regardless of implantation device.  Values for mean arterial pressure and heart rate on days 7, 14, and 21 post-implantation were comparable between both animal groups during active and inactive periods.  These data suggest that the small telemetric device can be used without compromising the reliability of cardiovascular data acquired from rats.  Radiographs revealed that the rat device occupies considerably more space than the smaller telemetry device designed for mice.  

The investigators do recognize several disadvantages to using the telemetry device designed for mice over rats.  For instance, the smaller device has a shorter battery life and requires more maintenance than the larger device, and they are considerably more expensive.

QUESTIONS:
1) Why did this study measure two time periods each day (0800-0900 and 2000-2100?)

2) What variables recorded by the telemetry device were used in this study?

3) Are the smaller telemetry devices designed for mice the best for all studies with rats for measuring blood pressure?

ANSWERS:
1) The two time periods allowed for a comparison between an active period and an inactive period, reducing the chance that the comparison between to two groups would be incomplete on the basis of varying activity levels. 

2) This study evaluated mean arterial pressure and heart rate.

3) In the author’s opinion, the benefits of using the smaller devices (less animal discomfort) must be weighed against the disadvantages of increased cost and maintenance, and they may not be optimal for long-term studies. 

Urasoko et al.  Changes in Blood Parameters and Coagulation-Related Gene Expression in Pregnant Rats, pp. 272-278

SUMMARY: During pregnancy, rats show significant changes in blood parameters that are similar to those in pregnant women. This study examined changes in maternal blood parameters, particularly those related to blood coagulation, as well as alterations in blood coagulation-related gene expression in the liver during gestation in rats. The data obtained from this study demonstrates that rats can be used as a model to investigate the mechanisms of disorders in the blood coagulation system that can occur during late pregnancy in women. Pregnant women also show increased susceptibility to drugs due to decreased levels of drug-binding proteins. This study was performed to clarify how hematologic and biochemical parameters, especially those related to blood coagulation, change during the course of gestation in rats and how well pregnant rats serve as models of pregnant women in research pertaining to clinical pathology and gestation. In addition, blood coagulation-related gene expression in rat liver was analyzed by using DNA microarrays.

Fibrinogen concentration and platelet count increased as pregnancy progressed whereas prothrombin time and overall activity of vitamin-K-dependent coagulation factors decreased before delivery, suggesting a physiologic response to prevent prolonged bleeding at parturition. Activated partial thromboplastin time was prolonged before delivery and antithrombin time was significantly higher, indicating a mechanism to prevent the development of deep tissue thrombosis in dams. DNA microarray analysis revealed no differences in coagulation-related gene expression in the liver on gestation day 13. However, coagulation factors II and X, and the anticoagulation factor-related factor leuserpin 2 were increased on gestational day 19.

In rats, WBC counts increased during the course of gestation. Neutrophil and monocyte counts increased from GD13 to GD20 and from GD7 to GD17. However, lymphocytes and eosinophils decreased from GD13 to GD20. In contrast, all WBC parameters increase throughout gestation in pregnant women.

Total protein and albumin levels in pregnant rats decreased. In addition, glucose decreased significantly from early organogenesis (GD13) through the fetal growth stage (GD20), and the decrease in serum glucose concentration may be partially due to the increased demand for glucose by developing fetuses. All varieties of lipids decreased throughout the gestation. Total cholesterol, triglycerides, and phospholipids increased on GD20. Na and Cl levels decreased through gestation. Ca level was lower on GD20 and P concentration was higher from GD7 to GD17. In pregnant women, changes in electrolytes similar to those observed reflect the increased demand for skeletal mineralization during fetal growth, and is responsible for increased water retention induced by plasma volume expansion. The data shown in this paper can also be used as background information for effective evaluation of reproductive toxicology in rats. 

QUESTIONS:

1.  
T/F. Rats are a good model for evaluating disorders of the blood coagulation system that occur in late pregnancy?

2.  
T/F. The WBC counts increase and all cell types increase throughout gestation in rats?

ANSWERS:

1.  
True

2.  
False. WBC counts do increase during pregnancy, but in rats lymphocytes and eosinophils decrease from GD13 - GD20.

Cooper et al.  Comparison of Side Effects between Buprenorphine and Meloxicam Used Postoperatively in Dutch Belted Rabbits (Orytolagus cuniculus), pp. 279-285

Domain 1

Primary Species:  Rabbit 

 

SUMMARY: The gastrointestinal side effects of two analgesics were evaluated in Dutch belted rabbits post-operatively. Animals underwent ovariohysterectomies. Analgesics given were: buprenorphine, meloxicam and incisional infiltration with bupivicaine. Buprenorphine is a partial agonist with high affinity for mu opioid receptor but with only partial activity. Meloxicam is a NSAID which has preferential inhibition of COX2.  Because of its preference for COX-2, meloxicam has fewer GI associated side effects then other less specific NSAIDs.  Infiltration of bupivicane at the incision site is an effective adjunct to achieving balanced anesthesia, but is not recommended as the sole means of analgesia for post-op pain in rabbits. All animals exhibited decreased food intake and a slight reduction in GI motility the first day post surgery. In the bupivicaine group this effect was severe and additional treatment was necessary. There was minimal difference in food consumption and fecal production between the buprenorphine and meloxicam groups. In this study buprenorphine was administered at a dose of 0.03mg/kg every 12 hours. For buprenorphine to be most effective it should be administered before surgery and every 8-10 hours post surgery for 48-72 hrs. Meloxicam can be given at a dose of 0.3 mg/kg to 1.5 mg/kg every 24 hours for 5 consecutive days with no ill effects.  Meloxicam appears to be a suitable alternative to buprenorphine in DB rabbits undergoing ovariohysterectomy or other soft tissue surgeries with limited side effects and a longer duration of action.

 

 QUESTIONS:
1. Meloxicam has preferential inhibition of?  

a. COX1- related prostaglandins 

b. COX2-related prostaglandins 

c. Mu receptor  

d. Kappa receptor

2. DB rabbits undergoing ovariectomy were given meloxicam. Meloxicam is a/an _________ analgesic? 

a. NSAID 

b. Opioid 

c. Dissociative  

d. Local

 
ANSWERS::
1. b  

2. a 

Tsuchida and Izumi.  The Effects of Age and Sex on Interest toward Movies of Conspecifics in Japanese Macaques (Macaca fuscata), pp. 286-291

Domain 4:  Animal Care

K2:  Environmental Enrichment

Species:  Primary - Macaques

 

SUMMARY: This study evaluated a form of environmental enrichment:  Providing movies that showed conspecifics to Japanese Macaques (Macaca fuscata).  The study evaluated whether age and sex of the animals altered the effectiveness of the movies.  The term is called ‘sensory reinforcement,’ in which sensory stimuli are used to reinforce animals’ spontaneous behavior.    Due to the research requirements, primates are not infrequently individually housed and thus it is important to provide them a variety of enrichment options.  Previous research studies demonstrated the use of showing conspecific images was very useful as environmental enrichment in primates.  In this study, 38 Japanese macaques were evaluated in their response to 3 types of stimuli according to the presence of monkeys in and after the first movie frame:  present-present, absent-present, and absent-absent.  Each stimulus category had 10 movies lasting 8 seconds each.  Each monkey was able to watch a daily session starting at 10:00 am until 4 pm.  The monkey was able to repeat watching a particular movie by touching the computer screen.  The duration of touch responses was used as an index of interest toward the reward of the movies.  Overall, 25 of 38 monkeys touched the display at least once during the experimental session.  A significant negative correlation between age and response duration was observed in male monkeys for each of the 3 stimulus categories.  The study demonstrated that images of conspecifics function as positive reinforcers in monkeys and that the response durations of both male and female monkeys were longer when monkeys appeared in the stimulus movies.  Last, the interest of male monkeys toward external stimuli overall may decrease with age.

 

QUESTIONS:

1.  
Define the term ‘sensory reinforcement.’ 

2.  
T/F Older, male Japanese macaques demonstrated less interest in the conspecific films versus their female counterparts

3.  
T/F  The duration of interest was longer when monkeys appeared in the movies (present-present) versus not (absent-absent).

 

ANSWERS:

1.  
Sensory stimuli are used to reinforce animals’ spontaneous behavior.

2.  
TRUE

3.  
TRUE

Experimental Technique
Ferguson and Boctor.  Use of Food Wafers for Multiple Daily Oral Treatments in Young Rats, pp. 292-294
Task 2 – Prevent, Alleviate, and Minimize Pain and Distress

Primary Species – Rat

SUMMARY: This study details a relatively stress-free technique for administering water or investigational drug (methylphenidate) 3 times daily to pair-housed rats, from post-natal day 29 to 50.  This study format eliminated the potential confounding variables of stress associated with oral gavage, effects of variation in normal drug intake, inability to administer an exact dose to each subject, difficulties when cage mates interfere with administration procedures, and reduced time consuming and labor intensive administration for staff. 

After arrival from the vendor, rats were trained to accept vanilla wafers by placing pieces of wafers into each cage of pair-housed rats three times daily.  After 3 days, all rats consumed all portions of the wafers within 2 to 3 minutes at each of the three treatment times. Concise volumes of methylphenidate or water were calculated daily based on the rat’s morning body weight and pipetted onto ¼ of a wafer.  For the 3 week duration of this study, during wafer treatment, pair-housed rats were separated by acrylic dividers in each cage then fed the corresponding treated wafer three times daily by an animal technician.  Rats were otherwise fed ad libitum pelleted irradiated diet during the course of this study, and were not food deprived.  During the progression of the study, the rats would position themselves in the correct half of the cage before the divider was placed and consume the entire wafer piece in 1 minute or less.   

This method of oral treatment allowed rats to be pair-housed with minimal separation during treatments.  The pipette system allowed accurate dosages of methylphenidate or water to be administered on each wafer piece.  This method was time efficient and easily implemented by the animal care staff.  

QUESTIONS: 

1. This study showed an administration method to reduce stress for pair-housed rats used for a multiple daily dosing drug study.

2. This study was very labor intensive and difficult for the animal care staff to perform. 

3. This method would not be effective way to administer drugs in which situation:

a. A large volume of test compound must be administered

b. Test compound has adverse taste or odor

c. Test subjects will not reliably ingest the wafers

d. All of the above

ANSWERS:

1. True

2. False

3.  D

CASE REPORTS

Wells et al.  Urethral obstruction by Seminal Coagulation is Associated with Medetomidine-Ketamine Anesthesia in Male Mice on C57BL/6J and Mixed Genetic Backgrounds, pp. 296-299

Domain 1

Primary Species: Mouse

SUMMARY: Mutant mice of C57BL/6J and mixed backgrounds were anesthetized by intraperitoneal injection with 2 different protocols.  The mutations involved genes associated with a bone and mineral disorder phenotype.  The first protocol (male n=628, female n=1564) utilized medetomidine (0.5mg/kg) and ketamine (50mg/kg) while the second protocol (male n=624, female n=585) used xylazine (10mg/kg) and ketamine (100mg/kg). Following a maximum of 15 minutes of immobilization for radiographs and bone densitometry measurements, the [image: image2.png]


2-adrenergic agonists were reversed with atipamezole (5mg/kg IP).  The animals recovered uneventfully. Approximately 24-48h after recovery, 19 male C57BL/6J mice between 11 to 28 weeks of age using the first protocol were found dead or were hunched, immobile, and isolated from cage mates. None of the female mice using this protocol or any of the mice used in the second protocol showed delayed morbidity or mortality. Of the 19 male mice, 7 had complete necropsies. 5 out of the 7 had seminal coagulum plugs in the urethra with surrounding erosions and inflammation; 4 of these animals also had distended bladders.  Blood draws were successful on 2 out of the 5 animals with clinical profiles consistent with post-renal obstruction. No controlled studies were performed that used both anesthetic protocols in the same mice.  This finding is different than previous reports in other strains. Urethral obstruction in B6F3F1 is associated with inflammation and infection. High fat diet is shown to reduce the incidence of obstructive uropathy in epileptic male EL and STR/1N (DJD and obese phenotype) strains, whereas a high calorie diet increases the incidence in KK-Ay mice (obese diabetic). The mechanism associated with seminal plug formation in the C57BL/6 receiving ketamine and medetomidine is unknown.  

QUESTIONS:

1. Which drug is used to reverse [image: image4.png]


2-adrenergic agonists? 

a. Medetomidine 

b. Ketamine 

c. Atipamezole 

d. Xylazine

2. Which of the following statements is true regarding the use of anesthetics in mice?

a. Ketamine-Xylazine produces a seminal coagulum obstruction in C57BL/6J mutant mice

b. Both males and females showed increased morbidity and mortality with Ketamine-medetomidine

c. Low fat diet has been shown to reduce the incidence of obstructive uropathy in epileptic male EL mice

d. High calorie diet increases the incidence of obstructive uropathy in KK-Ay mice

 
ANSWERS:

1. c 

2. d 

Rubal et al.  The ‘Mill-Wheel” Murmur and Computed Tomography of Intracardiac Air Emboli, pp. 300-302


Task 3 – Diagnose disease or condition as appropriate

Primary Species – Pig


Case Report:  During a computed tomography (CT) procedure to assess coronary arteries in a porcine model, several milliliters of air were inadvertently introduced through a peripheral vein.  The pig did not recover, but CT images of the resultant intracardiac air emboli were opportunistically obtained.  The first CT indication of an air embolus was observation of air accumulation in the right ventricle, followed by a steep drop in arterial blood pressure.  A mill-wheel murmur was also ausculted.  Both axial and 3D volume-rendered fly-through views of the air emboli were obtained and are presented in the article.
 
Discussion: This case report is one example of a venous air embolus associated with contrast angiographic procedures. Venous air emboli should be considered with unexplained hypotension, hypoxemia, and decreased end-tidal CO2.  This case report is also the first CT evidence of intracardiac air-blood interface dynamics associated with a classic mill-wheel murmur.
QUESTIONS

1.
What type of murmur typically indicates an intracardiac air embolus?

2. 
What are the clinical signs associated with a venous air embolus?
ANSWERS

1.
The ‘water-wheel’ or ‘mill-wheel’ murmur

2.
Hypotension, hypoxemia, and decreased end-tidal CO2 
Gozalo et al.  Multisystemic Eosinophilia Resembling Hypereosinophilic Syndrome in a Colony-Bred Owl Monkey (Aotus vociferans), pp. 303-306
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; T3. Diagnose disease or condition as appropriate 

Tertiary Species:  [Owl Monkey (Aotus vociferans)] Other non-human Primates
SUMMARY: A 19 month old research-naïve, colony-born female owl monkey was presented with severe respiratory distress and mucosal cyanosis. Condition worsened and was euthanized.  Besides the respiratory signs the monkey had appropriate body condition and healthy appearance for age and sex; and had no history of any disease including allergies.

Gross Necropsy was unremarkable except a foamy clear discharge on nose, trachea and bronchi.  Preliminary diagnosis was Acute Lobar Pneumonia. Histopathology showed mature eosinophilic infiltrates in all major organs. There was not clinical or pathological evidence of bacterial, fungal, neoplastic (although they did not aspirate the bone marrow), allergic or other that would explain the eosinophilia.
As far as known this is the first time this presentation is described in NHP’s; had been described in humans, dogs, cats, ferrets and horses.  In animals, the diagnosis is purely by ruling out everything else.  In humans, to diagnose the hypereosinophilic syndrome (HES) requires (traditional diagnoses) 3 conditions:  chronic (>6 months) blood eosinophilia, rule out other etiologies and signs and symptoms of end-organ involvement must be present.    In humans the HES is now known to be heterogeneous; it can be due to gene disorders affecting platelet-derived growth factors and T-cell disorders.

Facts mentioned on eosinophils:  release the secretory mediators and activate NADPH oxidase; the release of oxygen metabolites and cationic proteins from eosinophils may be partially or even wholly responsible for the tissue damage observed in HES.  Human and owl monkeys’ eosinophils are morphologically indistinguishable but owl monkeys only produce one, eosinophil-derived neutorotoxin, of the 2 primary cationic secretory mediators secreted by eosinophils in humans and other primates, the other one is the eosinophil cationic protein.
QUESTIONS:

1. T/F Eosinophils of all primate species, including humans, secrete eosinophil-derived neurotoxins and eosinophil cationic proteins as their primary cationic secretory mediators.

2. T/F Multisystemic eosiniphilia in the absence of infectious or allergic conditions can only be explained by a neoplastic condition of the bone marrow.

3. What is the primary cationic mediator that is not Owl monkeys eosinophils do not secrete when compare to other primates?

a. Eosinophil cationic protein

b. Epithelial cell-derived neutrophil-activating peptide

c. Eosinophil peroxidase 

d. Eosinophil-derived neurotoxin

e. Growth-related oncogene-[image: image5.png]



ANSWERS:

1. F.

2. F.

3. d. 

Torreilles et al.  Tacrolimus Ointment: a Novel and Effective Topical Treatment of Localized Atopic Dermatitis in a Rhesus Macaque (Macaca mulatta), pp. 307-311

SUMMARY: Tacrolimus ointment; a novel and effective tropical treatment of localized atopic dermatitis in a rhesus macaque (Macaca mulatta)

Atopic dermatitis (AD) is a chronic inflammatory skin condition characterized by pruritus and a distinctive age-related distribution of skin lesions. Traditionally, tropical corticosteroids have been used to treat AD. But long term usage of steroids has been restricted due to its side effects. Recent use of antihistamines, emollients and immunosuppressents as treatment options for AD in humans has reduced the use of steroids.

An adult, male, rhesus macaque (Macaca mulatta) was presented with pruritus and a focal, exudative, inflamed, erythrematous skin lesion of approximately 2 cm in diameter on the ventral aspect of the mandible. Alopecia, scaling, lichenification, and exfoliation were also present within and around the area. After careful evaluation of the macaque’s history and the husbandry parameters, 1% Chlorhexidine was applied locally for 10 days alone with triple- antibiotic ointment. But relapsed occurred 3 days after cessation of the treatments. As a result of no success from the treatments, complete physical examination and multiple diagnostic tests including a complete blood count, a serum chemistry panel, skin scrapings for ectoparasites detection, hair plucks for fungal culture, and histopathologic examination of full-thickness skin punch biopsy were taken from affected and unaffected areas of the skin. This condition was then diagnosed as an AD based on clinical and microscopic findings. An immunosuppressive agent, 0.1% tacrolimus ointment, was applied for 4 months and proved successful in the resolution of all clinical signs. However, the detailed mechanism of action of tacrolimus in AD is unknown. But it believed to be similar to the action of cyclosporine, a calcineurin inhibitor. In conclusion, topical tacrolimus is a novel treatment option for AD in rhesus macaques.

QUESTIONS
1.
What are the possible limitations of tacrolimus treatment?
2.
What could be the other immune condition that might be prevented from tacrolimus treatment?
ANSWERS
1.
Possible secondary infection due to its immunosuppressive effect and possible risk for skin cancer

2.
Asthma

