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McKeon et al. Hematologic, Serologic, and Histologic Profile of Aged Siberian Hamsters (Phodopus sungorus), pp. 308-316

Domain 1, Task 3.  

Tertiary Species: Other Rodents

 

SUMMARY: These authors analyzed a population of aged Siberian hamsters (Phodopus sungorus) in their facility in order to characterize normal hematologic and serum biochemical ranges and any pathologic conditions that may be found in this species and compare between sexes and to the well-established values for the Syrian hamster (Mesocricetus auratus).  The Siberian hamster is native to Kazakhstan, Manchuria and Northern China and is also known as the “striped hairy-footed hamster”.  They are being used as animal models for circadian rhythms, photoperiod effects on reproduction, torpor, sleep, hair-coat growth, thermogenesis and fat metabolism.   

 

Results:

· All hematological values were similar between sexes, but Siberian hamsters had lower MCV and higher RBC counts than Syrian hamsters.  The authors attributed this to the general trend seen with decreasing body size (the Siberian hamster is smaller than the Syrian).

· Serum Biochemical ranges were the same between species except for the following:

· BUN was found to be higher in males than females.

· CO2 levels were also higher in males than females.

· Serum chloride was found to be higher in females than males.

· Histopathological lesions were as follows:

· All 18 hamsters showed follicular infestation with Demodectic mites, but without an inflammatory reaction or clinical signs.

· 5 of 6 males showed evidence of mild to severe progressive glomerulonephropathy.

· 6 of 12 females showed evidence of unilateral or bilateral cystic rete ovarii.

· Various neoplasms were present including hepatic hemangiosarcoma, renal adenoma, mast cell tumor, trichofolliculoma, and gastric squamous papilloma.

 

Discussion:  The authors felt that these results correlated with results seen in other rodent species such as the rat, mouse, gerbil and guinea pig.  They feel that further studies into the etiopathogenesis of the cystic rete ovarii in females and the glomerulonephropathy in the males is warranted to improve management and research modeling in this species of hamster.

 

QUESTIONS:

1. What is the genus/species of the Syrian hamster?

2. How does the Siberian hamster differ from the Syrian hamster physiologically?

3. What is one non-renal cause of the elevated BUN in the males that the authors listed as possible, but did not find any evidence of?

 

ANSWERS:

1. Mesocricetus auratus

2. Siberian is half the size, has furred feet, has coat color change to white in the winter vs. dark in the summer in the wild, and has large litters year around (vs. variable seasonality seen in Syrians).

3. Gastrointestinal bleeding

 

Pelosi et al. Cardiac Tissue Doppler and Tissue Velocity Imaging in Anesthetized New Zealand White Rabbits, pp. 317-321

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; TT1.1c. other diagnostic procedures (e.g. imaging techniques; EKG) 

Primary Species: Rabbit (Oryctolagus cuniculus)

 

SUMMARY New Zealand white rabbits are commonly used in cardiovascular research; however studies using tissue Doppler imaging (TDI) and tissue velocity imaging (TV) have not yet been reported for rabbits.  The purpose of this study was to establish the feasibility of obtaining TDI and TV measurements in anesthetized rabbits and report reference values.TV provides color-maps of cardiac movement by obtaining mean velocities of multiple left ventricular segments from the same set of beats. TDI is a tool that enables quantitative assessment of both global and regional functions and timing of myocardial events.  31 New Zealand rabbits were anesthetized (ketamine and xylazine) and underwent echocardiography prior to performing TDI and TV. Standard 2D, M-mode and Doppler measurements were obtained. No preexisting cardiac conditions were identified and all 31 rabbits where continued in the study for TDI and TV imaging. TDI images were obtained in all 31 rabbits and TV in 24 or the 31 rabbits. TV images could not be obtained form 5 rabbits due to difficulty in finding the tissue waveform on either the septal or lateral wall. This study shows the feasibility of performing complete echocardiographic evaluation in New Zealand white rabbits and provides reference ranges for TDI and TV in New Zealand white rabbits. It was observed that the M-mode measurements could be dependent on body size, which has not been shown to be true in previous studies. 

 

QUESTIONS:
1.
Can the values from this study be used as reference values to improve characterization of cardiac disease in New Zealand rabbits?

2.
What do the acronyms TDI and TV stand for?

3.
T/F. Echocardiographic parameters are not affected by body weight

 

ANSWERS:

1.
Yes

2.
Tissue Doppler imaging and tissue velocity imaging
3.
This paper suggests that M-mode measurements may be dependent on body size (as is in dogs).

 

Hamir. Spontaneous Lesions in Aged Captive Raccoons (Procyon lotor), pp. 322-325
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task T3: Diagnose disease or condition as appropriate; Knowledge Topic TT1.8: Anatomic pathology including pathogenesis of significant naturally occurring diseases; typical gross and histopathologic lesions and pertinent anatomic pathology techniques

Tertiary Species: Other mammals

SUMMARY: Data regarding spontaneous lesions associated with advancing age are scarce in Raccoons because free-ranging raccoons typically do not live longer than 2 years.  This study addresses this gap by documenting lesions in captive raccoons (7 male; 3 female) older than 7 y that were used as breeders at a commercial facility in Iowa.  No gross lesions were observed.  The most frequent microscopic lesions in these raccoons included iron pigment accumulation in livers and spleens, neuroaxonal degeneration in caudal medulla, vascular mineralization (psammoma body) in choroid plexus, myocardial inclusions, and cystic endometrial hyperplasia.  This study also reports previously undocumented lesions in Raccoons including lymphocytic gastritis with bacteria, inflammatory cells in choroid plexuses, and the presence of Lafora bodies in the brain.  Islet-cell amyloidosis, previously observed as common incidental finding in older captive raccoons, was not observed in the raccoons we examined.  Spontaneous lesions with advancing age are likely to be influenced by the geographic location, nutritional status and/or quality of life.  Therefore, lesions documented in this study may differ between studies obtained from other locations.

QUESTIONS:
1.
The most frequent lesions in the Raccoons examined in this study were present in 
a.
Brain, Heart, Liver
b. 
Brain, Heart, Uterus
c. 
Heart, Uterus, Liver
d.
Uterus, Spleen, Liver 
2.
What stain is used for detection of Iron in tissues? 
a. 
Congo Red
b.  
H & E
c.
Pearl Prussian Blue
d.  
Masson Trichrome 
3.
Which of the following lesions reported in this study has never been previously documented in Raccoons? 
a. 
Inflammatory cell infiltrates in choroid plexus

b.
Lymphocytic gastritis with bacteria

c. 
Lafora bodies in brain

d.  
All the above

e. 
None of the above

4.
True or False.  Lafora bodies have been previously documented in dogs and few other domestic animals.  
5.
True or False.  Islet cell amyloidosis previously documented in aged captive Raccoons animals was a common finding in this study also.
6.
True or False.  Life expectancy of free ranging raccoons can exceed 10 years.
 

ANSWERS:
1. 
b.  Brain, Heart, Uterus

2. 
c.  Pearl Prussian blue

3. 
d.  All the above

4. 
True
5. 
False
6. 
False
 

Husbandry
Dauchy et al. Eliminating Animal Facility Light-at-Night Contamination and Its Effect on Circadian Regulation of Rodent Physiology, Tumor Growth, and Metabolism: A Challenge in the Relocation of a Cancer Research Laboratory, pp. 326-336

Domain 3 – Research; T1 – Facilitate or provide research support; T3 – Design and conduct research

Primary Species: Rat (Rattus norvegicus)


SUMMARY:  Minor alterations in light intensity; spectral quality and duration at any time of day may alter/disrupt chronobiologic rhythms in all mammals.  Daily rhythmic melatonin signal contributes to normal physiologic and behavioral functions (reproductive, sleep-wake, immune, hormone levels, temperature regulation, electrolyte balance and others).  Dark phase light-at-night (LAN) suppresses endogenous melatonin concentrations and may lead to various disease states including metabolic syndrome and carcinogenesis.  Previous work shows that LAN of 0.2 lux at night suppressed normal physiologic night melatonin levels leading to disruption of circadian regulation, stimulation in metabolism and proliferation of human breast cancer xenografts (MCF7) and rodent hepatoma (7288CTC) grafts in rats.  This study was conducted to monitor the effects of the elimination of LAN contamination in animal rooms on various parameters after moving a cancer laboratory to a new animal facility. 
Initially, animal rooms were lit by 3 overhead ballast-lamp systems.  The same lighting was installed and constantly kept on within the facility hallway.  The first set of modifications included: changing of lights, installation of doorframe shoes, seals and sweeps, education/training sessions with staff.  The second included the installation of lightproof ‘dark’ curtains to provide an occlusive seal around the door and doorframe.


During dark-phase, before modification, the light in 8’ inside the animal room measured ~99.8 lux (300.2 lx is reference) and ~21.3 lx inside rodent cage. After first modifications, LAN was reduced to 6.1 lx in animal room and 2.4 lx within rodent cage.  Upon installation of door curtain, LAN was 0 lx.


Melatonin levels:  Initially night melatonin levels were nearly identical to daytime levels.  Upon first modification, night time melatonin levels returned to near-normal and upon door sash installation returned to normal levels in both nude and Buffalo rats.

Tumor growth rates: During maximal LAN exposure, the latency-to-onset tumor growth for MCF7 (SR-) breast tumor xenografts were 11 days and the 7288CTC hepatomas were 5 days (0.6 and 1.59 g/day, respectively).  Upon first LAN correction, latency-to-onset growth was 12 and 9 days (0.53 and 1.30g/d) for breast tumor and hepatomas; then upon final LAN elimination latency-to-onset was 15d and 13d, and tumor growth rates were 0.26 and 0.72g/d, respectively.


Also evaluated was tumor metabolism (glucose, CO2, tumor fatty acid).   LAN reduction reduced total fatty acid contents for both human breast and rodent hepatoma tumors, triglyceride content decreased.  No significant differences were found before/after LAN elimination in tumor phosphorylated kinases (ERK ½, MEK, AKT) but, significance was found in the decrease of g-H2AX phosphorylation and PCNA in MCF7(SR-) and rodent hepatomas.


Overall, LAN contamination may have significant impact on rodent circadian rhythms, even if minor light leaks occur through door observation windows or by sodium yellow/red safety lamps.  Systematically evaluating light-leak sources may yield more credible data upon reduction of LAN.
No questions or answers were provided with this summary.

Health Surveillance
Metcalfe Pate et al. Effect of Sampling Strategy on the Detection of Fur Mites within a Naturally Infested Colony of Mice (Mus musculus), pp. 337-343

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 3: Diagnose disease or condition as appropriate

Primary Species:  Mouse (Mus musculus)
SUMMARY: The authors compared fur pluck and sticky paper techniques for detection of Mycoptes musculinus in naturally infested imunocompetent mice and evaluated the effect of age and sampling sites on the efficacy of fur plucks.  The authors concluded that the sticky paper technique was more likely to detect fur mites regardless of the age of the mice.  Additionally, mice housed individually resulted in an increased incidence of false-negatives and that the ventral abdomen was the most likely single sampling location to detect evidence of Mycoptes.

Results:


Experiment 1:  Effect of housing density, sampling method, mouse age, and sampling site.

Effect of Housing Density:  All previously positive singly housed mice were negative for fur mites by fur pluck whereas at least one animal would test positive in cages that contained at least 3 mice.  All singly and group housed animals tested positive by sticky paper technique.

Effect of Sampling Method:  The sticky paper technique was 1.75 times more likely to detect fur mites than the fur pluck method.

Effect of Age:  All preweanling and adult mice were positive by sticky paper technique.  Fur pluck was 53.8% and 45.5% effective for preweanling and adult mice testing respectively.

Effect of Sampling Site:  The ventral abdomen was most sensitive single site for detection but there was no significant difference in sensitivity when sample collection from the ventral abdomen was compared with neck and rump combined.

Experiment 2: Role of temperature for Mycoptes life stage niche choice and mouse body-surface temperatures by anatomic location.

Comparison of mouse body surface temperature by anatomic location: The surface temperature of the neck is significantly warmer than the romp with an average difference of 0.18° F.  

Response of fur mites to heat gradient: Fur mites appear to prefer warmed environment.

QUESTIONS:
1. True or False.  The sensitivity of the fur pluck technique for detecting Mycoptes sp. is decreased when the mouse cage density is low.
2. True or False.  The fur pluck technique is superior to the sticky paper technique for the detection of Mycoptes musculinus in the mouse.
3. What is the length of the life cycle for Mycoptes musculinus and Myobia musculi?
ANSWERS:
1. True
2. False
3. Mycoptes musculinus 8-14 days; Myobia musculi 23 days
Anesthesia/Analgesia

Struck et al. Effect of a Short-term Fast on Ketamine-Xylazine Anesthesia in Rats, pp. 344-348
Primary Species: Rat (Rattus norvegicus)
SUMMARY: Ketamine-xylazine anesthesia is commonly used in rats, but often reported to have an inconsistent anesthetic effect with a prolonged induction time, inadequate anesthetic plane, or short sleep time.  The study explored prandial status as a potential explanation for the variability in the anesthetic effect of KX anesthesia among rats, since hepatic blood flow shifts post-prandially in rats, and without fasting, prandial status of rats is unknown. Hepatic blood flow could affect clearance of ketamine in rats, due to ketamine’s high hepatic extraction ratio (0.9).  A drug with a high hepatic extraction ratio (close to 1) means that a drug’s clearance rate is highly dependant on hepatic blood flow.

The study used 2 groups of male SD rats (fed vs. fasted) in 2 blinded, crossover experiments.  One experiment was conducted at 50/5mg/kg IP K/X, the other was conducted at 70/7mg/kg IP K/X.   The rats were housed in a reverse light cycle environment to facilitate the fasted vs. fed treatment groups without any special training of the rats.  Fasting of the fasted group began during the 11th hour of the light phase and ended 2h into the dark phase.  Anesthesia was administered about 2 hours into the dark phase for all rats.  Variables tested were time to recumbency, total sleep time, and toe pinch responses in forelimbs and hind limbs.  Hepatic blood flow was not measured.  
There were no significant differences between the fed and fasted groups for any variable, so a short fast is not recommended for the purpose of reducing variability in KX anesthesia in rats.

QUESTIONS:

1. Select the following true statement about a drug’s hepatic extraction ratio:

a. A drug with a hepatic extraction ratio of close to 1 means that hepatic blood flow has little to no effect on clearance of the drug

b. A drug with a hepatic extraction ratio of close to 1 means that drug clearance is related to and highly dependent on hepatic blood flow

c. Hepatic extraction ratio has nothing to do with hepatic drug clearance.

d. None of the above

2. Select the following true statement about fasting prior to Ketamine/Xylazine (KX) anesthesia in rats:

a. Fasting is shown to have a profoundly positive effect on the quality of KX anesthesia in rats.

b. Fasting prior to KX anesthesia in rats is detrimental to the rat.

c. Fasting prior to administration of KX anesthesia has not been shown to affect quality or variability of KX anesthesia in the rat

d. Fasting rats is necessary prior to inhalant anesthesia, but not prior to KX anesthesia

ANSWERS: 
1. b

2. c

 

Sloan et al. High Doses of Ketamine-Xylazine Anesthesia Reduce Cardiac Ischemia-Reperfusion Injury in Guinea Pigs, pp. 349-354

Domain 3: Research; Task 2: Advise and consult with investigators on matters related to their research

Secondary Species: Guinea Pig (Cavia porcellus)
 

SUMMARY: In their past experiments, the authors noted that guinea pigs that required supplemental doses of ketamine/xylazine during their procedures had reduced infarcts as a result of ischemia-reperfusion injury. To explore this further, they divided guinea pigs into a high dose KX and a low dose KX group. To minimize variability, animals were not given supplemental doses of anesthesia. Instead, cervical dislocation was performed. The hearts were then excised and underwent a standard ischemia-reperfusion protocol. Lesions were then compared between the groups. Results showed that higher doses of KX could protect the myocardium from ischemic injury. The authors propose that variability in anesthetic protocol due to the need for re-dosing may result in a confounding variable in ischemia-reperfusion studies.

 

QUESTIONS:
1. Why are volatile gas anesthetics contra-indicated for ischemia-reperfusion studies?

2. What category of anesthetic is ketamine?

a. Alpha-2 agonist

b. Alpha-2 antagonist

c. NMDA receptor inhibitor

d. NMDA receptor activator

 

ANSWERS:
1. Volatile anesthetics can protect tissues (including heart, brain, kidney, lung & liver) from ischemia-reperfusion injury.

2. a. Alpha-2 agonist

Coble et al. Analgesic Effects of Meloxicam, Morphine Sulfate, Flunixin Meglumine, and Xylazine Hydrochloride in African-Clawed Frogs (Xenopus laevis), pp. 355-360

Domain 2:  Management of Pain and distress 
Secondary Species: Xenopus laevis

SUMMARY: Xenopus laevis is a commonly used amphibian model in research.  The authors found no published guidelines for analgesia after oocyte harvest.  They compared the analgesic effects of morphine, xylazine hydrochloride, meloxicam and flunixin meglumine in the absence of surgery, and also, compared the three non-opioid agents after surgical oocyte harvest.   The acetic acid test, which has been used to assess nociception in other amphibian species, was used.  Frogs given flunixin meglumine showed significantly greater thresholds of nociception at 1, 5, 9 and 24 hours after administration.  Due to dermal lesions, they changed to the Hargreaves apparatus.  Flunixin meglumine provided significantly (P < 0.05) greater thermal stimulus response latency compared with saline and baseline values at the 24 hour time point.  They next evaluated xylazine, meloxicam and flunixin meglumine at 2, 5, 9, and 24 hours post oocyte harvest.  No statistically significant differences were found between the drugs and the control (saline).  While flunixin meglumine showed potentially good analgesic effects in analgesiometric testing, significance was not found in the perioperative group.  Sample size and dosages of flunixin meglumine, as well as potential analgesic effects of the anesthesia (tricaine methanesulfonate) are given as factors for further study.

QUESTIONS:
1.  
For the acetic acid test, what substance provided the most increase in nocioceptive threshold in Xenopus laevis?

2.  
The AAT and Hargreaves tests both measure response to what type of stimuli?

     
a.
Visceral pain

     
b.
Cutaneous stimulation of afferent fibers

3.  
Describe the Hargreaves apparatus.

ANSWERS:
1.  
Flunixin meglumine at 25 mg/kg

2.  
b. Cutaneous stimulation of afferent fibers

3. 
The Hargreaves apparatus is used to measure thermal nociceptive threshold.  It consists of a glass chamber though which a radiant heat source is focused on an area.  In this case, frogs were placed in the chamber, and an infrared intensity was focused on the inner thigh.  The time from activation of the thermal stimulus to withdrawal response was recorded as the thermal nociceptive threshold.

Experimental Use
Mateo et al. Intestinal Resection and Anastomosis in Neonatal Gnotobiotic Piglets, pp. 361-364
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Pig (Sus scrofa domestica)

 

SUMMARY: Intestinal resections are necessary for various clinical conditions, and may also be useful for experimental procedures in the study of nutrition, intestinal pathology, and immunity. The entire length of the intestinal tract contains lymphoid tissue, but only the terminal ileum in swine and other artiodactyls has continuous Peyer patches, or ileal Peyer patches.  These structures are thought to be a major site of antibody diversification and B cell development.  In this study, surgical intervention of germfree isolator piglet models was used to aid in demonstrating the need for gut colonization in the development of adaptive immunity.  A total of 17 animals were used for two experiments, and all were derived by closed hysterectomy from crossbred (Yorkshire X Landrace) sows at 112 days gestation.  In both studies, piglets were placed into three groups: Group A had approximately 60cm of the ileal Peyer patches removed by laparoscopic intestinal resection and anastamosis, Group B had a transection performed 5 cm proximal to the ileocecal junction, and Group C was made up of nonsurgical controls.  One piglet from each study died post-operatively (both from group B)--one from wound dehiscence and the other from an undetermined cause.  

In the preliminary study, five animals were maintained germfree for approx 35 days, colonized with gut flora, and then maintained until 70 days of age in a clean room prior to necropsy.  These results formed the basis of the second study, in which piglets were colonized with a defined porcine-derived continuous-flow culture of commensal bacteria at 5 days of age and maintained for 35 days prior to necropsy.  Rectal cultures were taken periodically before and after gut colonization to screen for environmental contamination, and weights were monitored postoperatively. All surgery animals remained free from incidental contamination until the time of necropsy. There was only a modest reduction of weight gain in the surgical models, and overall health of the piglets was good.  Success suggests that the ileal resection and anastamosis model may be used for future studies on metabolism, nutrition, and intestinal microbiology.

 

QUESTIONS:
1.
Surgical intestinal resection may be a useful tool for studies in?
a.
Metabolism

b. 
Intestinal microbiology

c. 
Immunity

d. 
All of the above

2. 
Which of these would be considered artiodactyl species?

a. 
Sheep

b.
Pig

c. 
Horse 

d.  
a and b 

3. 
What portion of the small intestine in swine contains continuous Peyer patches?

a. 
Ileum

b.  
Jejunum

c.
Duodenum

d. 
b and c 

4. 
What is the normal gestation of a pig?

a. 
90-91 days

b. 
110-111 days

c.  
114-115 days

d. 
120-122 days

 

ANSWERS:
1. 
d
2. 
d
3. 
a
4. 
c
 

Jackson et al. Performance and Longevity of a Novel Intraosseous Device in a Goat (Capra hircus) Model, pp. 365-373

Domain 3: Research; K1. Biomethodology techniques (e.g., collection of blood and other body fluids and tissues; handling and restraint; administration of compounds and treatments) 
Secondary Species: Goat (Capra hircus) 
  
SUMMARY: Intraosseous catheters may remain safely in place for more than 24 hours in goats; however, complications may include lameness, bacterial growth and contamination, periosteal bone growth, and mild elevations in WBC counts. Animals should be closely monitored for these complications. Devices in the tibia remain in place for less time than did those in the humerus. Intraosseous devices provide an alternative method to the timely administration of fluids and therapeutics. 

QUESTIONS: 

1. 
What is the common name for a female goat? 

a. 
Buck 

b. 
Doe 

c. 
Jill 

d. 
Kid 

e. 
Kit 

2. 
True or False. The intraosseous device may be placed without local anesthetic. 

ANSWERS: 

1. 
b 

2. 
True 

Lammey et al. Effects of Aging and Blood Contamination on the Urinary Protein-Creatinine Ratio in Captive Chimpanzees (Pan troglodytes), pp. 374-377

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; K1: diagnostic procedures

Tertiary Species: Other nonhuman primate
SUMMARY: The authors initially wanted to utilize the urine protein:creatinine ration (UPC) to evaluate proteinuria and renal status in chimpanzees. They established reference ranges by collecting urine from captive chimpanzees (125 total) via ultrasound-guided cystocentesis. Samples were collected during annual physical exams. Some of the chimps were Hepatitis B (1), Hepatitis C (21), HIV (13) or Hepatitis C and HIV (3) infected. Only samples that were free of red blood cells, white blood cells and bacteria were used to establish reference ranges. The authors found that gender was not a predictor of UPC ratio but that increasing age and blood contamination were significant predictors. The average UPC ratio increased significantly with age with animals 30 years having values approximately 3x those of animals 20 - 29 years of age which in turn had values 100x that of animals 10 -19 years of age. There was a trend toward geriatric (>30 years of age) being more likely to have blood contamination in their samples but it was not significant. The authors established a single 95% reference interval for healthy non-medicated adults of [0 - 1.266]. The median UPC ratio was 2x higher for geriatric animals (0.303 vs. 0.153).

QUESTIONS:

1. 
In human medicine, collection of urine for urine:protein creatinine clearance is traditionally done over a period of how many hours?

2. 
Name the genus and species of the chimpanzee?

3. 
What 2 factors impacted the UPC ratio?

a. 
Age and gender

b. 
Age and blood contamination

c. 
Blood contamination and gender

d. 
Hepatitis infection status and gender

ANSWERS:

1. 
24 hours

2. 
Pan troglodytes

3. 
b. 
Age and blood contamination

Burr et al. Strategies to Prevent, Treat, and Provoke Corynebacterium-Associated Hyperkeratosis in Athymic Nude Mice, pp. 378-388

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
Primary Species: Mouse (Mus musculus)
SUMMARY: Corynebacterium bovis is causative agent of Cornybacterium-associated hyperkeratosis (CAH), commonly known as scaly skin disease.  Disease is characterized by yellow-white keratin flakes adhered to the skin of athymic nude mice with histological changes including acanthosis, orthokeratotic hyperkeratosis, and mononuclear cell infiltrate.  Furred immunodeficient mice can also be affected with alopecia and a lesser degree of adherent white keratin flakes.  There is a paucity of information about control and elimination from colonies.

Major Findings

· Identified large and small colony subtypes in the majority of isolates of C. bovis with colorimetric biochemical profiles that differed in enzymatic reactions and carbohydrate utilization.  Clinical significance of this finding is not readily apparent.  The small colony subtype shared some properties of other small colony subtypes including atypical colony morphology, unusual biochemical characteristics, increased antibiotic resistance, and unstable colony phenotype.  A significant difference in susceptibility was noted between small and large colony subtypes for all antibiotics tested. Small colony had reduced susceptibility.

· Skin swab and buccal swab techniques had similar isolation rates for athymic nude mice.  For furred mice the skin swab and skin scrape appeared less sensitive for detection of infection.

· Two weeks of amoxicillin feed was ineffective for preventing C. bovis infection or clinical CAH.  There was effect on time to infection, time to CAH clinical disease, or length of CAH.

· There were no significant differences across control and three therapies (amoxicillin in diet, penicillin-streptomycin topical spray, sterile water spray) in regards to reducing disease severity and duration of CAH.

· Amoxicillin in feed led to most mice becoming culture negative for C. bovis, however, once off treatment most animals then became culture positive again.

· No evidence of resistance to amoxicillin was seen in susceptibility studies (comparison of before and after long-term amoxicillin treatment).

· Provocation of CAH with cyclophosphamide failed to show development of severe disease and mortality.  

QUESTIONS:
1. Modified Twort is what type of special stain used in this study?

2. NCr-nu/nu mice lack _____and are_____.

a. B cells; outbred

b. T cells; outbred

c. B cells; inbred

d. T cells; inbred

ANSWERS:
1. Gram stain
2. B

Raabe et al. Pharmacokinetics of Cefovecin in Cynomolgus Macaques (Macaca fascicularis), Olive Baboons (Papio anubis), and Rhesus Macaques (Macaca mulatta), pp. 389-395

Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task T4: Treat disease or condition as appropriate

Primary Species:  Macaques (Macaca spp.)

Secondary Species: Baboon (Papio spp.)


SUMMARY: Most drugs available for treatment of nondomestic animals, such as nonhuman primates (NHPs), have not been studied in these species, and off-label usage is common. Pharmacokinetic (PK) models focus on how the concentration of drug in the body changes with time, which depends on the relative rates of drug absorption, distribution, metabolism, and excretion processes taking place. Cefovecin sodium is a recently developed third-generation cephalosporin antibiotic labeled for the treatment of skin infections in dogs and cats. Cefovecin is administered to both dogs and cats as a single, subcutaneous dose of 8mg/kg. After injection, therapeutic drug concentrations are maintained in dogs for 7d for Staphylococcus intermedius and for 14 d for Staph canis (group G) infections whereas therapeutic concentrations are maintained in cats for approximately 7d for Pasteurella multocida infections. A long-acting antibiotic such as cefovecin would be advantageous for treating NHPs which may be housed in group cages or large outdoor corrals where access to individual animals for daily dosing is problematic.

In this study, the pharmacokinetic properties of cefovecin were evaluated in rhesus macaques, cynomolgus macaques and olive baboons by using a single-dose (8mg/kg SC) dosing regimen. All animals remained in good health throughout the study. No injection site reactions, anorexia, diarrhea, or other adverse effects were noted. The half-life values for cefovecin were found to be considerably lower in these NHP species than the half-lives previously published for dogs and cats. The extended half-life of cefovecin in dogs and cats is speculated to be due to active reabsorption of drug in the renal tubules. In NHPs, renal clearance rates approximated plasma clearance rates, suggesting that active renal reabsorption does not occur in these species. The pharmacokinetic properties of cefovecin in NHPs are vastly different from the pharmacokinetic properties in dogs and cats, precluding its use as a long-acting antibiotic in NHPs. 
QUESTIONS:

1. 
T/F. This study highlights the importance of performing PK studies prior to extra label drug usage.

2. 
T/F. Cefovecin should not be used in NHPs due to high incidence of adverse effects noted in these species.

3. 
T/F. According to this study, the use of long-acting antibiotics in NHPs is generally discouraged. 

ANSWERS:

1. 
T

2. 
F

3. 
F

CASE REPORTS
Carrier et al. Hyperhidrosis in Naive Purpose-Bred Beagle Dogs (Canis familiaris), pp. 396-400
Primary Species: Dog (Canis familiaris)

SUMMARY: A case study of three purpose bred dogs that presented on physical exam with constantly moist, soft paw pads on all four limbs, but no other clinical signs. These animals were research naive. There were no significant findings on the histology (H&E stain) of the affected pads. The fluid from the pads was collected and analyzed and showed a composition similar to human sweat. It was concluded that these three animals suffered from hyperhidrosis (an excessive excretion of sweat). This is the first time this is documented as a primary disorder in dogs and not in association with another disease process. No information on epidemiology or pathogenesis is available at this time. 

 

Characteristics of hyperhidrosis in dogs:

· Early onset (<1year)

· Constantly moist paw pad surface, even after drying

· Bilateral & symmetrical

· Cessation of sweating during sleep

· Lack of other clinical signs 

· Skin components & eccrine glands normal on histopathologic examination

· Progressive in some dogs to painful lesions

· Possible genetic origin

 

The purpose of this paper was to outline early signs of hyperhidrosis and highlight the need to consider excluding dogs with this condition in long term studies due to the progression of this disease to painful lesions, as well as to show a potential new model for human hyperhidrosis. 

 

QUESTIONS:  

1. What types of sweat glands are found in the paw pad of dogs?

2. What type of innervation is associated with sweat glands, sympathetic or parasympathetic?

 

ANSWERS:
1. Eccrine glands: an unbranched, tubular gland, limited to the footpad and the nose. 

2.
Sympathetic: acetylcholine is the neurotransmitter associated with the sweat glands. 

Ibanez-Contreras et al. Characterization of Spontaneous Subclavian Steal Phenomenon in a Female Rhesus Macaque (Macaca mulatta), pp. 401-403

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

Primary Species:  Macaques (Macaca spp.)

 

SUMMARY: An incidental finding of subclavian steal phenomenon (SSP) was identified in an 18 year old female rhesus macaque.  Subclavian steal is a term used to describe the retrograde filling of the vertebral artery, which may be due to occlusion or stenosis of the proximal subclavian artery.  In the laboratory setting stenosis may be congenital, acquired or surgically induced.  Most common the condition is found unilaterally in the left subclavian artery.  SSP is categorized into four types that include vertebrovertebral, carotid-basilar, external carotid-vertebral, and carotid-subclavian.  Another classification system uses vertebral artery hemodynamics, and scores from I to III indicating increasing subclavian artery occlusion.

This is the first report of a spontaneous case of SSP in a laboratory NHP.  This animal demonstrated reduced blood pressure in the left fore limb, was lethargic and slightly underweight.  A CAT scan under tiletamine-zolazepam and nonionic contrast medium were used for diagnostic confirmation.

 

QUESTIONS:
1. What is the typical clinical sign observed animals with subclavian steal phenomenon?

a. Lethargy

b. Asymptomatic

c. Vomiting

d. Syncope

2. What is the normal blood pressure of a rhesus macaque?

3. What methods may be used to definitively diagnose subclavian steal phenomenon?

a. CAT scan with contrast

b. MRI

c. Ultrasound

d. All of the above

 

ANSWERS:
1. B

2. 125/75 mm Hg

3. D

Jean et al. Spontaneous Primary Squamous Cell Carcinoma of the Lung in a Rhesus Macaque (Macaca mulatta), pp. 404-408
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions; Task 3: Diagnose disease or condition as appropriate
Primary Species:  Macaques (Macaca spp.)
 

SUMMARY: This paper described the WHO classification of tumors as well as a case report involving a macaque.
 

In 2004, the World Health Organization classified malignant lung tumors into 8 main histological subtypes: squamous cell carcinoma, small cell carcinoma, large cell carcinoma, adenocarcinoma, adenosquamous carcinoma, sarcomatoid carcinoma, carcinoid tumor, salivary gland tumors.

There are 3 precancer lesions known to lead to the development of metastatic cancer: squamous dysplasia/carcinoma in situ, atypical adenomatous hyperplasia, diffuse idiopathic pulmonary neuroendocrine cell hyperplasia.  The usual precancer-cancer progression is: epithelial cell hyperplasia → squamous metaplasia (typically with dysplasia) → carcinoma → neoplasia.

Risk factors for human death from malignant lung tumors include: smoking, exposure to carcinogens (asbestos, arsenic, radon, chromium, nickel, radiation), and previous pulmonary fibrosis (due to chronic obstructive pulmonary disease, idiopathic pulmonary fibrosis, tuberculosis).

 

Case Report: Rhesus macaque, 3 y, male, 4.8 kg, housed in outdoor breeding colony.  After an aggressive, traumatic encounter with conspecifics, became lethargic and dyspneic. He was examined under ketamine anesthesia with the following findings: cyanotic mucous membranes, tachypnea, dyspnea with bilateral harsh lung sounds and expiratory wheezing.  Enlarged liver.  Firm midabdominal mass palpated.

Primary differential diagnosis: diaphragmatic hernia…poor prognosis → euthanasia.

On Necropsy: Diaphragm intact.  Adhesions connecting liver to abdominal wall and diaphragm.  Adhesions connecting lung lobes to thoracic pleura, pericardial sac, trachea, esophagus.  Multifocal white-tan masses in lungs (0.5-12 cm diameter), raised dark red-tan masses on liver (0.3-5 cm diameter), white foci and nodules on kidneys (0.2-0.5 cm diameter).  Masses typically contained tenacious exudate. Sheets and nests of round to oval neoplastic cells with large vesicular round to oval nuclei, 1-2 prominent nucleoli, abundant eosinophilic cytoplasm, 1-2 mitotic figures per high-power field.

 

Based on morphologic features, the tumors were diagnosed as carcinoma.  But further diagnostics were used. Immunohistochemical staining for thyroid transcription factor 1: positive in liver samples. TTF1 is a nuclear transcription factor normally found in lung and thyroid tissue, or tumors from those origins.

 

QUESTIONS:
1. 
Describe the typical progression from precancerous epithelium to cancer.

2. 
Thyroid Transcription Factor 1 is normally present in which non-thyroid tissue?

 a. 
Lung

 b. 
Liver

 c. 
Spleen

 d. 
Kidney

 

ANSWERS:
1. Epithelial cell hyperplasia → squamous metaplasia (typically with dysplasia) → carcinoma → neoplasia

2.   A

