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OVERVIEWS

Fu et al.  Vitamin K Contents of Rodent Diets: A Review, pp. 8-12
Task 1 - Prevent, Diagnose, Control, and Treat Disease (Knowledge = Nutrition)

Primary Species – Mice and Rats

SUMMARY: Vitamin K is a family of structurally similar, fat-soluble substances that include:

· Phylloquinone: vitamin K1 – found in green, leafy vegetables and plant oils

· Menaquinones: vitamin K2 or MKn – synthesized endogenously

· Menadione: vitamin K3

Vitamin K was originally identified for its role in blood coagulation in association with coagulation factors II, VII, IX, and X that are synthesized in the liver.  It is now known that vitamin K has many roles such as a “necessary cofactor for the modification of glutamic acid residues to gamma-carboxyglutamic acid residues in specific proteins.  Extrahepatic vitamin K-dependant proteins include osteocalcin (produced by osteoblasts), matrix Gla proteins (produced in chondrocytes and vascular smooth muscle cells, among others), and GAS6 (a growth-arrest-specific protein thought to be involved in the stimulation of cell proliferation).”

Vitamin K is involved in hemostatis, bone metabolism, tissue calcification, and cell cycle regulation.  It may be involved in the inhibition of cancerous cell growth and synthesis of sphingolipids.

Additional roles of vitamin K are being explored.  Appropriate animal models are needed to facilitate this exploration.

The National Research Council (NRC) classifies diets in 3 classes:  natural ingredient diets (aka. cereal-based diets), purified diets, and chemically defined diets.  Natural ingredient diets are the predominant type used in biomedical research.  They are inexpensive but can vary in nutrient content.  Purified diets have fewer contaminants, facilitate the manipulation of individual diets, and improve the repeatability of study findings when compared to natural ingredient diets.  Chemically defined diets are most expensive but give the researcher the most control over the exact content of the diet.

Forms of Vitamin K in Rodent Diets

Phylloquinone is the preferred form of vitamin K for human use in North America and Europe.  It is available in many forms (colloidal suspension, emulsion, aqueous suspension, and tablets). Phylloquinone is rapidly concentrated in the liver, but has a short biologic half- life.  Rats require a continuous dietary supply.

Menadione is less expensive than phylloquinone and therefore is often used in rodent diets in the stable form of menadione-sodium bisulfite complex (MSBC).

The gastrointestinal absorption of phylloquinone and menadione differ markedly and should be considered when selecting a dietary form of vitamin K to be used in a rodent model of human disease.

Vitamin K forms and concentrations vary widely among commercially available rodent diets.  This is important to consider if nutritional studies involving vitamin K are performed.

The precise dietary requirement of vitamin K is not known in rodents.  Dietary adequacy is often defined as the amount needed to maintain normal levels of plasma vitamin K-dependant clotting factors.  This is not a very sensitive or specific method.  Continuous bleeding is the sign of frank vitamin K deficiency and can occur within 9-21d of feeding a vitamin K-free diet.

The currently recommended dietary levels for mice are based on those for the rat; systematic studies have not been conducted to determine mice-specific requirements.  However, it has been shown that mice will die quickly from hemorrhagic diathesis when fed vitamin K-free diets.

Vitamin K requirements vary by animal sex, rodent strain, and factor influencing vitamin K adsorption.

“High dietary concentrations of vitamin A and E accelerate the onset of signs of deficiency in rats fed vitamin K-deficient diets.”

“,,,supplementation of vitamin K in the form of phylloquinone has not been identified with toxicity…cases of menadione toxicity have been reported, and this form is not used for human consumption.  The toxicity of menadione [anemia and subsequent mortality] is assumed to be related to its role as quinone and not as a precursor of an active form of vitamin K.”

The current trend is to shift from the use of menadione in rodent feeds to the use of phylloquinone (as is used for human consumption).  The recommended levels of phylloquinone has been increasing in purified diets as vitamin k is being found to influence more systems and phylloquinone has not been associated with toxicity or detrimental effects.  A synthetic form of vitamin K, menadione, is the most common form in cereal-based diets.

Storage or Rodent Diets

Phylloquinone is damaged by exposure to light therefore, it should be protected from light exposure and stored at 4 degrees C in sealed plastic containers.  Menadione is more stable than many vitamins, but still should not be stored for more than 6 months.

QUESTIONS:

1.  
Name 2 of the 3 substances within the structurally similar, fat- soluble family of vitamin K.

2.  
Name 2 biologic processes that vitamin K influences.

3.  
Which form of vitamin K, phylloquinone or menadione, is preferred for human dietary use?  Which form is most frequently used in rodent natural ingredient (cereal-based diets)?  Of these two forms, which is considered to be more stable within a feed?

4. 
Which form of vitamin K, phylloquinone or menadione has been associated with signs of toxicity in rodents when fed at high levels?

5.  
T/F.  The absorption and metabolism of phylloquinone and menadione are so similar in rodents that one does not need to be selective about the form chosen for inclusion in the diet of rodents used to model human vitamin k-related diseases or conditions.

6.  
T/F.  The currently recommended dietary levels of vitamin K for mice have been estimated from studies designed to determine rat dietary requirements.

ANSWERS:

1.  
Phylloquinone (vitamin K1), menaquinones (vitamin K2 or Mkn), and menadione (vitamin K3).

2.  
Hemostasis, bone metabolism, tissue calcification, cell cycle regulation

3.  
Human use = phylloquinone


Rodent feed = menadione


More stable form = menadione

4. 
Menadione

5.  
False.  The gastrointestinal absorption of phylloquinone and menadione differ markedly and should be considered when selecting a dietary form of vitamin K to be used in a rodent model of human disease.

6. 
True. The currently recommended dietary levels for mice are based on those for the rat; systematic studies have not been conducted to determine mice-specific requirements.  However, it has been shown that mice will die quickly from hemorrhagic diathesis when fed vitamin K-free diets.

ORIGINAL RESEARCH

Biology
Rex et al.  Choosing the Right Wild Type: Behavioral and Neurochemical Differences Between 2 Populations of Sprague-Dawley Rats from the Same Source but Maintained at Different Sites, pp. 13-20
Task 9 - Collaborate on the Selection and Development of Animal Models 

Primary species – Rats

SUMMARY: Sprague-Dawley rats were maintained and bred in a closed colony at the Novosibirsk Institute. Rats from the Novosibirsk colony (Nov:SD) were compared to rats from a commercial colony (Crl:SD) on body weight, food and water consumption, behavior in the elevated-plus maze, open field, and other variables. Results showed that Crl:SD rats were heavier than Nov:SD. Nov:SD displayed higher level of motor activity in all test without displaying anxiety related behavior. In the free exploration test, Nov:SD explored more than the Crl:SD and started exploration earlier. In conclusion, these two stocks of rats were different in the areas of behavior tested, physical development, and serotonin levels, suggesting that rats of the same stock but obtained from different breeders may be different in the parameters tested in this paper.

1. 
Crl:SD rats were heavier than Nov:SD.

a. True 

b. False

2. 
Nov:SD displayed a higher level of motor activity in the X maze or open without displaying differences in anxiety-related behavior related to such test.

a. True 

b. False

3. 
It the free exploration paradigm, Nov:SD rats explore the outside and started exploration earlier than Crl:SD rats.

a. True 

b. False

4. 
Nov:SD were more active and showed less habituation in the hole-board test than Crl:SD rats.

a. True 

b. False

5. 
Brain serotonin levels were higher in Crl:SD rats than in  Nov:SD.

a. True 

b. False

6. 
The results suggest that rats of the same stock bred at different locations (breeders) may express differences in biological as well as in behavioral parameters.

a. True 

b. False

ANSWERS:

1. a 

2. a 

3. a 

4. a 

5. a 

6. a

Xanthos et al.  Baseline Hemodynamics in Anesthetized Landrace-Large White Swine: Reference Values for Research in Cardiac Arrest and Cardiopulmonary Resuscitation Models, pp. 21-25
Primary species: Swine

Task 3, Provide Research Support and Task 9, Selection & Development of Animal Models

SUMMARY: Swine are used extensively in cardiopulmonary research.   Landrace-Large White piglets (19 +/- 2 kg) were anesthetized and catheters were inserted via the jugular vein and femoral and carotid arteries into the right heart, descending aorta and left ventricle, respectively. 

Cerebral oxygenation was measured using near-infrared spectroscopy optodes mounted on intact skin over the cerebral hemispheres. Pulse oximetry was used to measure peripheral tissue oxygenation.

QUESTIONS:
1. 
Important cardiac similarities between pigs and humans include:

a. Similar coronary blood distribution

b. Similar histological appearance of the myocardium

c. Lack of collateral blood channels in the coronary circulation

d. All of the above

2. 
Important differences between the cardiac physiology and anatomy of swine and humans include:

a. 
Shorter atrioventricular bundle with more proximal bifurcation of bundle branches in pig

b. 
Copious amounts of nerve fibers implicating an important neurogenic component for conduction in pigs

c. 
Pigs have a left hemiazygos vein draining the intercostals into the coronary sinus

d. 
All of the above

3. 
As compared to mini-pigs, the Landrace-Large White breed has hemodynamics that are:

a. 
More similar to humans

b. 
Less similar to humans

c. 
The two types of swine have similar hemodynamic values

4. 
T/F Although pigs are a good model for ischemic heart disease, they should be used with caution as a model system for cardiac arrhythmias. 

5. 
T/F Coronary perfusion pressure is calculated as the difference between minimal aortic diastolic pressure and simultaneously measured right atrial diastolic pressure. 

6. 
How does cerebral oximetry vary from pulse oximetry?

ANSWERS:

1. 
d
2. 
d
3. 
T

4. 
T

5. 
Cerebral oximetry measures the saturation of oxygen in venous and capillary blood as well as arterial blood. Brain regional saturation in these swine was 65% +/- 4%, similar to the human normal value of approximately 70%.

Animal Facility Management
McIntyre and Lipman.  Amoxicillin-Clavulanic Acid and Trimethoprim-Sulfamethoxazole in Rodent Feed and Water: Effects of Compounding on Antibiotic Stability, pp. 26-32
Task 1 - Prevent, Diagnose, Control and Treat Disease

Primary Species - Mouse

SUMMARY:: Many antibiotic combinations have not been evaluated for use off label. Amoxicillin-clavulanate and trimethoprim-sulfamethoxazole were evaluated for stability in rodent feed and its concentration in water. Drug combinations were analyzed in rodent feed prior to and following pelleting, gamma radiation, shipping and following prolonged storage (180 days).  Antibiotic stability was also analyzed over a period of time ((0, 4872,120, and 168 hours) when drugs were diluted in acidified water, tap water or RO purified water. Mouse plasma concentrations of antibiotics were also analyzed. Acidified water showed a statistically significant decrease in the concentration of sulfamethazole and clavulanate.  Trimethoprim sulfamethazole did not show a statistically significant difference in concentration in feed, but there was a decrease in the concentration of both antibiotics.  Clavulanic acid concentrations decreased to an undetectable level after 1 month of storage.  Mice that received compounded antibiotics in feed exhibited both light: dark phase and antibiotic specific differences in plasma antibiotic concentrations.  The mean plasma concentrations measured for all 4 antibiotics were below the lower range of the minimal inhibitory concentration for many pathogens as determined by in vitro susceptibility testing.  The results of this research suggest that mice routinely administered antibiotics via feed may be receiving a suboptimal or non efficacious antibiotic dose and may be at risk for emergence of antibiotic resistance.

QUESTIONS:
1. 
Compounding antibiotic into water may be influenced by what?      

2. 
Antibiotic stability in feed may be affected by what?

3.
T or F. Water temperature and pH, chemical properties and reactivity, light sensitivity, and the dilution of stabilizing agents found in suspension may play a role in     degradation

4.  Based on this study, ____________________ and _____________________ rapidly degraded in acidified water.      

5.  The following drug were reduced from expected concentrations but remained stable in feed for 180 days post milling.

A. 
Amoxicillin

B. 
Sulfamethoxazole

C. 
Trimethoprim

D. 
All of the Above

ANSWERS:
1. 
Water type or the dilution used

2. 
Pelleting, shipping, storage, postproduction processing

3. 
True

4. 
Amoxicillin, clavulanic acid

5. 
D.

Colony Management
Torreilles and Green.  Refuge Cover Decreases the Incidence of Bite Wounds in Laboratory South African Clawed Frogs (Xenopus laevis), pp. 33-36
SUMMARY: The use of ABS (acrylonitrile-butadiene-styrene) pipes as environment enrichment were evaluated and found to decrease the incidence of bite wounds and cannibalism. ABS, a black, opaque type of pipe was used because polyvinyl chloride pipes are lighter and easily moved around by the frogs where they could become lodged beneath the float valve mechanism of the caging system. The incidence of bite wounds went from 
4% to less than 1% and this decrease was maintained as measured two years later. To the authors’ knowledge, their report is the first to document benefit of refuge cover for Xenpus laevis.

QUESTIONS:

1. 
How do plasma corticosteroid levels in free ranging ranid frogs compare with mammals in low-stress conditions?

a. 
They are similar levels

b. 
They are higher than mammals

c. 
They are lower than mammals

2. 
(T/F) The incidence of cannibalism was associated with an inadequate intake of food.

3.
What is the normal environment of Xenopus laevis?

a. 
Surface dwellers in an open area

b. 
They like to hide in mud and in or around natural elements that provide refuge cover, such as thick vegetation, logs, and rocks)

c. 
The natural environment of Xenopus laevis is not known

ANSWERS:

1. 
b

2. 
F

3. 
b

Experimental Technique

Taylor.  Study of Two Devices Used to Maintain Normothermia in Rats and Mice During General Anesthesia, pp. 37-41

ACLAM Task:  Task 3 – Provide Research Support, Information, and Services

SUMMARY:  Rodents are very susceptible to hypothermia during anesthesia because of their high body surface area to mass ratio.  Accordingly, this study examined two heating devices (heat pad and circulating hot water blanket) in rats and mice during 60 minutes of isoflurane anesthesia.  A control group had no heating source.  

Hypothermia during anesthesia has several negative consequences for the patient.  These include cardiac arrhythmias, increased susceptibility to infection, prolonged anesthetic recovery time, and decreased minimum alveolar concentration values for inhalant anesthetics, resulting in increased potential for anesthetic toxicity. 

Several heat-producing devices used to maintain rodent body temperature during anesthesia have been described.  These include heat lamps, electric heating pads, hot-air blankets, pocket warmers, and circulating hot-water blankets.  The circulating hot-water blanket has traditionally been favored as a safe, reliable source of heat for rodents.  The other device evaluated in this study is a novel, microwaveable heat pad marketed in companion animal medicine and the pet trade as a device useful in warming pet bedding.  

Previous studies suggested that the temperature generated by any heating device with an animal present should not exceed a threshold temperature range of 40C (104F) to 42C (107.6F).  Therefore, determination of a microwave time that generated an appropriate surface temperature of the heat pad was targeted.  It was determined that microwaving the heat pad 1.5 minutes yielded a surface temperature of 37.2 – 38.9 C.  Regarding the circulating water blanket, the temperature dial was set at 38.89C (102 F) which produced a temperature of approximately 100F at the surface of the water blanket.    

After heating, the surface temperature of the heat pad inside the manufacturer’s cover was measured every 15 minutes by use of an infrared thermometer until the heat pad cooled to room temperature (approximately 5 hours later).  To measure body temperature, a thermistor probe was positioned rectally.  

Rats on the circulating water blanket showed a slight decrease (0.11 +/- 0.19 C) whereas the heat pad was associated with a significant increase (0.96 +/-0.10 C). Mice on the circulating water blanket showed a significant decrease (0.46 +/- 0.05 C) whereas the heat pad was associated with a significant increase (0.94 +/-0.13 C).  Although statistically significant, these changes are not considered physiologically relevant.  Body temperatures decreased significantly in rats and mice (4.42 +/- 0.60 and 9.90 +/- 0.35 C, respectively) with no heat source.  

This study showed that both heating devices can provide safe and effective thermal support for rats and mice with minimal fluctuation in body temperature through 60 minutes of general anesthesia.  The heat pad was purchased for $25, whereas the circulating water blanket pump cost $359, with the blanket an additional cost.  A disadvantage of the heat pad is the relatively small size, which makes it less than ideal for use with very large rats or larger rodents.  The low cost of the heat pad may make it a more desirable choice.   

QUESTIONS:
1. Why are small animals such as rodents so susceptible to hypothermia? 

2. What are some of the negative consequences of hypothermia during anesthesia?  

3. What have previous studies suggested to be threshold temperature generated by any heating device?  

4. What was the main benefit of the heat pad device in comparison with the circulating water blanket?   

5. What was the main disadvantage of the heat pad device in comparison with the circulating water blanket?   

ANSWERS:
1. Because of the high body surface area to mass ratio.  

2. cardiac arrhythmias, increased susceptibility to infection, prolonged anesthetic recovery time, decreased minimum alveolar concentration values for inhalant anesthetics resulting in increased potential for anesthetic toxicity 

3. The surface temperature should not exceed a threshold temperature range of 40C (104F) to 42C (107.6F). 

4. Relatively inexpensive

5. Its relatively small size, which makes it less than ideal for use with very large rats or larger rodents.

Brammer et al.  Harderian Gland Adenectomy: A Method to Eliminate Confounding Radio-opacity in the Assessment of Rat Brain Metabolism by 18F-fluoro-2-deoxy-D-glucsoe Positron Emission Tomography, pp. 42-45

ACLAM task designation: Task 9 - Collaborate on the Selection and Development of Animal Models

ACLAM species designation: Primary - rat (Rattus norvegicus)

SUMMARY: Background: 18F-fluoro-2-deoxy-D-glucose (18F-FDG) is a radioactive glucose analog that is used in positron emission tomography (PET) to estimate brain activity. Sensitivity of PET is influenced by "positron range limit" (theoretical limits of PET), scanner detector efficiency, and spillover of radioactivity into neighboring tissues. The harderian gland in rodents is a large contributor to spillover effects. 
Purpose: To describe a new method of harderian gland adenectomy in the rat and to determine if this procedure is effective in reducing spillover into the brain during 18F-FDG PET. 
Surgical technique: The nictitating membrane is laterally retracted and an incision is made between the nictitating membrane and the medial canthus of the eye. The hardarian gland is visualized and gently extracted with forceps. Hemostasis is achieved by applying pressure to the medial canthus and sutures are not necessary. 
Assessment of spillover: Two Sprague-Dawley rats underwent unilateral hardarian gland adenectomy and underwent PET 1 week post-operatively using 18F-FDG as a tracer. The scan showed high spillover that confounded brain visualization on the side of the head with an intact hardarian gland, while the side of the head that underwent hardarian gland adenectomy did not show spillover effects. 
Conclusion: The described hardarian gland adenectomy is a quick and simple procedure that considerably reduces spillover effects when using 18F-FDG PET. 

Images for boards: Good photos of the hardarian gland adenectomy (Figure 1 and 2, pg 43) and of PET images (Figure 3, pg 44).

QUESTIONS:

1. 
18F-fluoro-2-deoxy-D-glucose (18F-FDG) is used as a tracer to study:

a. 
Bone deposition by computed tomography (CT)

b. 
Brain activity by computed tomography (CT)

c.
Bone deposition by positron emission tomography (PET)

d. 
Brain activity by positron emission tomography (PET)

2. 
What structure in rodents contributes to spillover effects and confounds brain visualization during positron emission tomography (PET)?

a. 
Zymbol's gland

b. 
Harderian gland

c. 
Submaxillary gland

d. 
Parotid gland

3. 
True or false: Harderian gland adenectomy requires enucleation.

ANSWERS:
1. 
d

2. 
b

3. 
False

Schexnider et al.  Semen Evaluation for Verification of Azoospermia After Vasectomy in Chimpanzees (Pan troglodytes), pp. 46-49

Task 4 - Develop and Manage Animal Husbandry Programs

Tertiary species: Other Non-Human Primate


SUMMARY: The authors of the study questioned whether azoospermia is a necessary indicator of successful vasectomy. The objectives of the study were 

· To assess how much time is required between vasectomy and semen evaluation for azoospermia to be reached and 

· To determine the percentage of vasectomized chimpanzees that actually are azoospermic. 

Spermatozoa were found in the semen of at least 1 chimpanzee in almost every month in which animals were evaluated. An electroejaculator (model 303, with 010 and 050 voltmeters, a 0250 mAmp current meter, 01.5 ammeter, and a #5 sized rectal probe; P-T Electronics, Sandy, OR) was used to obtain semen samples during rectal probe electrostimulation. 20% of the animals had no sperm at any examination, 60% were azoospermic then positive during at least 1 subsequent examination, 13.3% were positive at least once and then azoospermic, and 6.7% were positive at every examination. After 0.5 month post vasectomy, all sperm observed were nonmotile. Griffin and coworkers have suggested that for humans, loss of sperm motility and the presence of only nonmotile sperm are indicative of sterility. The results from this study did not allow the authors to state the time required for chimpanzees to consistently reach azoospermia, because many chimpanzees either were azoospermic post vasectomy but not at subsequent evaluation, were releasing sperm at initial examination but were azoospermic at subsequent examination, were consistently azoospermic or were never azoospermic over the period of evaluation, or had data points missing. The probability of finding sperm in the ejaculates of chimpanzees in these study (P = 0.42) was not different from the results for men whose ejaculates were evaluated 12 wk post vasectomy (P = 0.33). The finding of nonmotile sperm after initial azoospermia has also been reported after vasectomy of men. The temporary reappearance of nonmotile sperm has also been reported to occur in men. Regression analysis failed to reveal a relationship neither between month post vasectomy and semen volume nor between month post vasectomy and sperm count. Storage in the seminal vesicles may account for the continued finding of nonmotile sperm in the ejaculates of chimpanzees in this study. Nonmotile sperm may remain functional, and in primates, are transported by contractions of the uterus and oviduct to the ampulla as effectively as motile sperm. However, because nonmotile sperm cannot traverse the cervical mucus, they are not likely to fertilize the ovum. The results of this study suggest that azoospermia is not a necessary indicator of successful vasectomy.


QUESTIONS
1. 
True or False. Spermatozoa were found in the semen of at least 1 chimpanzee in almost every month in which animals were evaluated.

2. 
True or False. After 0.5 month post vasectomy, all sperm observed were motile.

3. 
How many of the animals were azoospermic then positive during at least 1 subsequent examination?

a. 
20%
b. 
60%

c. 
13.3%

d. 
6.7%

e. 
100%

4. 
How many of the animals had no sperm at any examination?

a. 
20%

b. 
60%

c. 
13.3%

d. 
6.7%

e. 
100%

5. 
How many of the animals were positive at every examination?

a. 
20%

b. 
60%

c. 
13.3%

d. 
6.7%

e. 
100%

6. 
How many of the animals were positive at least once and then azoospermic? 

a. 
20%

b. 
60%

c. 
13.3%

d. 
6.7%

e. 
100%


ANSWERS
1. 
True

2. 
False

3. 
b

4. 
a

5. 
d

6. 
c
Bentzel et al.  Evaluation of Two Fecal Examination Techniques for Detection of Trypanoxyuris spp. Infection in Owl Monkeys (Aotus nancymae), pp. 50-53

SUMMARY: Trypanoxyuris microon, the owl monkey pinworm is highly infectious, persists in the environment and has a direct life cycle. It infects owl monkey in their natural habitat and while in captivity. Trypanoxyuris microon but do not follow circadian-based egg deposition unlike the human pinworm, Enterobius vermicularis. The study was conducted to determine whether fecal floatation can be replaced with traditional peri-anal testing to reduce handling and stress to monkeys. 

Fecal samples were evaluated using commercial analysis system using sodium nitrate and sucrose floatation with centrifugation and compared with the peri-anal tape test. The commercial test was more sensitive than for sucrose floatation to determine the presence of pinworms (80 Vs 60%). However, neither method of fecal analysis was a suitable replacement for the perianal tape test to diagnose Trypanoxyuris spp. in owl monkeys. Two fecal floatation tests using sodium nitrate and sucrose methods are 

QUESTIONS
1.
Name the pinworm that commonly affects Aotus nancymae.
A.
Syphacia muris  

B.
Trypanoxyuris microon  

C.
Syphacia obvelata  

D.
Enterobius vermicularis

2.
True or false: Trypanoxyuris microon do follow circadian-based-egg deposition in the perianal region of the affected monkeys. 

ANSWERS
1.
B
2.
False
Jones et al.  Multidector Computed Tomographic Morphology of Ovaries in Cynomolgus Macaques (Macaca fascicularis), pp. 54-63

Task 1 - Prevent, Diagnose, Control, and Treat Disease (K10 Diagnostic tests - Performance and Evaluation) 

SUMMARY: Macaques are important models for menopause and associated diseases in women, and measuring ovarian volume is important because it is an accurate predictor of menopausal status in both women and macaque monkeys. It's problematic, however, to use macaques in longitudinal studies comparing changes in ovarian morphology with age, hormone levels, and application of experimental treatments because the standard methods for characterizing changes in ovarian morphology are either insufficiently repeatable in monkeys (transabdominal ultrasonography) or they destroy the tissue of interest (ovariectomy), disallowing serial assessments. Multidetector computed tomography (MDCT) -an emerging, non-invasive imaging technique that uses X-rays, multiple rows of detectors, and computers to rapidly generate detailed slice images of structures- has proven effective in characterizing ovarian morphology in women, so the authors decided to investigate its utility for characterizing ovarian morphology in macaques. Using contrast-enhanced MDCT, the authors evaluated the appearance of ovaries and adjacent landmarks in five female macaques, estimated ovarian volume and antral follicle counts, and then compared those results to direct measurements collected post mortem; they also evaluated the effects of varying technical protocols on ovarian image quality and the radiation doses delivered to the pelvic region during scanning. Scan data were collected from each subjects in less than 30 s, and the resulting views allowed consistent identification of ovaries without interference from surrounding pelvic canal structures (bone, gas, feces, etc.); image quality was sufficient to accurately distinguish ovarian margins (for volume estimation) and antral follicles while maintaining pelvic radiation doses below those previously reported to cause ovarian damage in women and macaques. Ovarian volume and antral follicle count estimates from MDCT scans closely matched values measured during postmortem examinations, and considering the advantages of high-speed acquisition of data, low operator dependency, and ability to store MDCT slice data to create multiplanar reformatted (MPR) and three-dimensional volume rendered images without having to repeat scans, the authors concluded MDCT is a promising, reliable technique for the noninvasive serial in vivo characterization of macaque ovarian morphology in longitudinal studies.

QUESTIONS:

1) 
Which noninvasive in vivo imaging modality showed high correlation for ovarian volume and antral follicle counts in macaques when compared to direct post mortem measurements?

a. 
Phase-contrast micro-tomography 

b.
Multidetector computed tomography

c. 
3D fluorescence tomography

d. 
Electron-beam computed tomography

e. 
Single photon emission computed tomography

2)  
Which of the following is/are a reported advantage for using MCDT to characterize in vivo ovarian morphology in macaques? (circle all that apply)

a. 
Accurate noninvasive serial sampling

b. 
High-speed acquisition of data

c. 
Low operator dependency

d. 
Ability to repeatedly visualize structures of interest without superimposition of overlying bone, gas, feces, or other obstacles

e.
Slice data can be stored and later used to create multiplanar reformatted (MPR) and 3D volume-rendered images without having to repeat scans

ANSWERS:

1)  
b. Multidetector computed tomography (MDCT)

2)  
ALL are specifically listed within the article as advantages for using MDCT

Rasmussen and Thorud.  Using a Refrigerant Leak Detector to Monitor Waste Gases from Halogenated Anesthetics, pp. 64-68

Task 4 - Develop and Manage Animal Husbandry Programs

K9 Occupational health and safety issues

SUMMARY: The goal of this study was to report a simple technique of real-time monitoring of waste anesthetic gas leakage to ensure compliance with mandated occupational exposure limits (OEL). In the US the recommended time-weighted average OEL of halogenated gases is 2 parts per million (ppm). The use of an inexpensive refrigerant leak detector to halogenated anesthetic gases was described. Currently, the gold standard for monitoring of time-weighted levels of halogenated gases is the use of an infrared gas analyzer. This method is expensive and requires monitoring by an outside source. Therefore, the frequency of monitoring could be a limitation as well as the cost of the service. Real-time monitoring with a refrigerant detector could serve as a cost-effective adjunct to the periodic IR analysis. In the study the lowest level of detection by the refrigerant leak detector was 1.4 +/- 0.04, 0.8 +/- 0.04, 1.2 +/- 0.4, and 2.1 +/- 0.2 ppm for isoflurane, sevoflurane, desflurane, and halothane, respectively. These levels, at or below the OEL, were confirmed with the IR gas analyzer. Therefore, a refrigerant leak detector can be used to spot monitor leaks of halogenated anesthetic gases in real-time.

QUESTIONS:

1. 
What is the most widely accepted method for determination of levels of waste anesthetic gases?

a.
Gas chromatography

b.
Refrigerant leak detection

c.
Infrared gas analysis

d.
High performance liquid chromatography

2.
Based on the 2007 JAALAS article Rasmussen and Throud, which halogenated gas anesthetic is most sensitive to detection using the refrigerant leak detector?

a.
Isoflurane

b.
Sevoflurane

c.
Desflurane

d.
Halothane

3.
Which US government agency sets the OEL for halogenated gas anesthetics?

a.
CDC

b.
EPA

c. 
 NIOSH

d.
OHSA

ANSWERS:

1.
c

2.
b

3.
c

CASE REPORTS

Munday et al.  Persistent Conjunctival Papilloma Due to Oral Papillomavirus Infection in a Rabbit in New Zealand, pp. 69-71
Task 1- Prevent, Diagnose, Control, and Treat Disease

Primary Species - Rabbit

SUMMARY: This is the first case report of natural rabbit oral papilloma virus (ROPV) infection in rabbit affecting in a location other than oral cavity. Even after the excision of the first mass, it had two other masses in the lower eyelid. Histopathology revealed papillomatous hyperplasia with intranuclear viral inclusion bodies. The authors believe immunosuppression could have lead to the persistence of viral infection in rabbits. 

QUESTIONS:
1.
Name three types of papillomas reported to occur in domestic rabbits

2.
Name the location other than oral cavity where the ROPV lesion can be seen.

3.
True/False- Cotton tail rabbits are the natural host of ROPV

ANSWERS:
1.
Spontaneous non-viral squamous papillomas, ROPV, cottontail rabbit papillomavirus (CRPV)

2.
Conjunctiva, genital area

3.
True

Schuler et al.  Congenital Radial and Thumb Aplasia in a Neonatal Owl Monkey (Aotus nancymaae), pp. 72-74

Task 1 - Prevent, Diagnose, Control, and Treat Disease

Tertiary Species (other nonhuman primates)

SUMMARY: This report describes a case of idiopathic congenital radial and thumb aplasia in a neonatal owl monkey (Aotus nancymaae).  Probable causes of such deformities include genetic defects, fetal exposure to environmental toxins, and teratogenic drugs, such as thalidomide, valproic acid, and trans retinoic acid. In this case, the neonate was unable to cling to the dam, and the forelimbs were contracted distally.  This is the first case of congenital radial and thumb aplasia in a New World primate species.  Limb deformities and polydactyly have been previously described in Macaca spp.  In humans, radial insufficiency and thumb hypoplasia are well-described, with bilateral involvement occurring in 64% to 72%.  In people, radial deficiency is commonly linked with several other conditions, including congenital heart malformation or conduction defects (Holt-Oram syndrome), thrombocytopenia, Fanconi syndrome and the VACTERAL (vertebral abnormalities, anal atresia, cardiac anomalies, tracheoesophageal fistula, renal abnormalities, radial abnormalities, lung anomalies) syndrome.

QUESTIONS
1. 
What is the genus and species name of the owl monkey?

2.
Name two drugs that are known to cause deformities similar to those described in this report, in humans?

3. 
In the VACTERAL syndrome in humans, what abnormality does each letter represent?

ANSWERS
1. 
Aotus nancymaae

2. 
Thalidomide, valproic acid, trans retinoic acid

3.
V: vertebral abnormalities


A: anal atresia


C: cardiac anomalies


TE: tracheoesophageal fistula


RA: renal abnormalities; radial abnormalities

L: lung anomalies
