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Frog Model

Tsai et al. Acute and Chronic Outcomes of Gas-Bubble Disease in a Colony of African Clawed Frogs (Xenopus laevis), pp. 4-10

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

SUMMARY

History: 450 adult sexually mature X. laevis were housed in 4 opaque pond style tanks. Tanks automatically drained and refilled over 1hr every 3 days and 3hrs after feeding. Husbandry staff reported 8 frogs found dead in 2 tanks and frogs in all of the tanks were paddling and attempting to dive, swimming with their snouts pointed downward or floating motionless at the water surface with their heads down. The incoming (refilling) water was milky white and contained bubbles. Total Dissolved Gas (TDG) of the water was tested and found to be at 112% (normal is 100%). The incoming water was turned off immediately. Over next 6hrs 16 frogs had died or had to be euthanized.

Clinical Findings: Frogs had clinical signs of Gas-bubble disease (GBD) which included:

· Floating in a head down vertical position with hind legs extended and feet paddling at the water’s surface

· Inability to dive

· Petechial and ecchymotic cutaneous hemorrhages (hind legs and ventrum)

· Loss of mucous slime coat

· Hyperemic feet and gas bubbles in the interdigital webbing

Necropsy Findings: Findings consistent with GBD:
· Gas bubbles beneath skin of hind legs and ventrum

· Hyperemia and gas bubbles persisted in interdigital webbing for several hrs after euthanasia

· Blackened intestine with gas bubbles on serosal surface

· Frank blood and clots in the intestinal lumen

· Mesenteric infarctions with epithelial necrosis and degeneration of muscular tunic.

Treatment and Management: The following steps were taken to help solve the problem:

· Incoming water supply was turned off immediately

· Pond aerators were placed in the holding tanks (takes several hrs-days to de-gas supersaturated water and warming the water to room temperature helps this process)

· Water tested every 2-4hrs for entrained gases (nitrogen and argon included) using a saturometer.

· Empirical dose of 2 cups of AmQuel water conditioner added to each 300-gal tank every other day for a 10 day period

· Over 1 week: no water changes, aerators remained in place, no research conducted/minimal handling, no feeding (minimized water pollution from bodily waste and negative effects of feeding animals with potentially compromised intestines.

· After water lines repaired, water tested and found to have a normal TDG and thus normal filling/draining cycle was restarted at 10days after initial event.

· After 14 days, TDG was normal and surviving frogs appeared stable

Discussion: GBD is a noninfectious condition in aquatic species when the aqueous gas concentration, particularly of nitrogen and argon, in water rises above normal atmospheric pressure and becomes supersaturated. TDG 1-2% > than 100% can result in GBD. 2 most common causes of supersaturation in an aquaculture system: 1) increase in water temp w/o re-equilibrium of the dissolved gases. 2) Entrainment of air into closed, pressurized water piping systems. The cause of the water supersaturation for this case was undetected microleaks in the piping that allowed the entrance of air into a closed system. Air was sucked into the water mainlines and the gases were forced under high pressure into a solution. The municipal water company had to repair the microcracks in the water mainline to help stop the problem. The saturometer is an expensive piece of equipment that may not readily available for most institutions. Alternatively, measuring the dissolved oxygen using membrane sensors in a probe or by spectrophotometer or colorimeteric tests are more affordable methods to test for supersaturation.

 

Common clinical signs for GBD reported are accumulation of gas bubbles in the vascular system and the formation of subcutaneous emphysema and gas emboli. 90-100% morbidity with 40-50% mortality has been reported. In this event, it was also discovered that up to 6 months after recovering from GBD the surviving X. laevis had difficulty laying eggs or had very poor egg quality. Due to this, the remaining frogs were culled and repopulated with new frogs.

 

QUESTIONS
1.
What are the clinical signs of GBD?

2. 
What is a normal TDG reading?

3.  
What causes supersaturation of water?

4. 
List 4 diseases to test for in an aquatic surveillance program?

5.  
What is considered normal amount of eggs for a X. laevis to lay?

 

ANSWERS
1.  
Accumulation of gas bubbles in the vascular system and the formation of subcutaneous emphysema and gas emboli

2. 
100%

3.  
1) Increase in water temp w/o re-equilibrium of the dissolved gases. 

2) Entrainment of air into closed, pressurized water piping systems.

4.  
Batrachochytrium dendrobatids, Mycobacterium, Salmonella, and Cryptosporidium
5. 
20-100 eggs

  

Mouse Models

Collins et al. Clinical Assessment of Urinary Tract Damage during Sustained-Release Estrogen Supplementation in Mice, pp. 11-21


Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
Primary Species: Mouse (Mus musculus)


SUMMARY: This study evaluated a proposed clinical scoring system in the early detection of urinary tract disease in female SCID mice implanted with sustained-release estrogen pellets. Confirming the findings of previous studies, it was determined the estrogen pellets did not provide the advertised 8 weeks of release, with all mice returning to normal serum estradiol concentrations by week 5. Hematology, serum chemistry, and urinalysis parameters were not predictive of disease. The clinical condition score included general health parameters (body condition score, activity, posture, hair coat, hydration) and urinary tract parameters (abdominal distension, urine staining, ability to urinate). Ordinal and binary systems were evaluated with the binary system (i.e., normal vs abnormal) having the most inter-observer reliability. Posture, hair coat, and urine staining contributed most to disparities in clinical conditions score between estrogen-supplemented and placebo mice. Estrogen-supplemented mice had increased histologic lesions of the urinary tract compared to placebo treated mice but histologic lesions did not consistently correlate with higher clinical condition scores.
QUESTIONS

1. 
Which of the following neuronal compounds has been proposed to be locally released due to exogenous estrogen supplementation resulting in increased urethral sphincter tone, reduced urination frequency, and urine retention?
a. Hydrogen peroxide
b. Nitric oxide
c. Calcium
d. Glycine
2. 
True or False. In this report, estrogen-supplemented mice had more dilute urine than placebo-treated mice.
ANSWERS

1. 
b. Nitric oxide

2. 
False – Neither estrogen supplementation nor placebo administration had any effect on the incidence of dilute (USG<1.030) or concentrated (USG>1.030) urine at any time point.

Gasco et al. Age-Associated Differences in Hematopoietic Stem and Progenitor Cells of Mice, pp. 22-27

 

Domain 1

Primary Species: Mouse (Mus musculus)

 

SUMMARY: The aim of the current study was to investigate the frequencies of hematopoietic stem cell, common lymphoid progenitor, and common myeloid progenitor under physiologic conditions in immature and mature wild-type mice with a B6SJL background (15 male and 15 female), to assess the need for time-point–specific experimental controls. Serial blood samples were collected and analyzed for cell population by flow cytometry and the expression profiles of Ly6A(Sca1), Slamf1, Ikzf1, and Cebpa via RT-PCR. These genes play an important role in hematopoietic process. Blood samples were collected on postnatal days 30, 50, 75, 105, and 120. For RT-PCR 8 wildtype B6SJL mice (4 male and 4 female) per time point (age, 30, 50, 75, 105, and 120 d) were used. The most significant differences were between immature and mature stages of mice for hematopoietic stem and progenitor cell profiles and mRNA expression. This indicates that for studies of hematopoietic system cells controls need to be used for each establish time point.

 

QUESTIONS
1. 
What are some genes that regulate hematopoiesis?

2. 
T/F. Controls needed for each time point in studies of hematopoietic system cells in mice.

 

ANSWERS
1. 
Ly6A (Sca1), Slamf1, Ikzf1, and Cebpa
2.  
T

Hernon et al. Presumptive Spontaneous Lysosomal Storage-Like Disease in a Crl:CD1(ICR) Mouse, pp. 28-33

Domain 1

Primary Species: Mouse (Mus musculus)
SUMMARY: Lysosomal Storage Diseases (LSDs) are a group of (usually inherited) diseases wherein a certain macromolecule accumulates in cells due to a deficiency in enzymes that break down these molecules.  Spontaneous LSDs in people and animals are relatively rare, but genetic modification and/or selective breeding can increase their occurrence.  This paper describes a 4.5 month old CD1 sentinel mouse that was euthanized during a scheduled sentinel processing.  Grossly, the spleen and liver were both enlarged.  The liver was also pale.  There was intestinal thickening as well as lymphadenopathy.  The most obvious diagnosis given this presentation was lymphoma.  However, histologically, large foamy macrophages were found in the bone marrow, small intestines, liver, spleen, lymph nodes, thymus, uterus, and ovaries.  Wright-Giemsa, PSA, and acid fast stains were performed.  The acid fast stain (Ziehl-Neelsen) was done to rule out Mycobacterium as the cause of the foamy macrophages.  The authors suspected it was a Cholesterol ester storage deficiency due to the involvement of the visceral organs and that the CNS was not involved. 

QUESTIONS
1. 
When using a periodic acid-Schiff stain, what is a pathologist interested in seeing?

a. 
Cell well of bacteria

b. 
Glycogen

c.  
Cysteine rich proteins

d. 
Collagen

2. 
How are most Lysosomal Storage Diseases inherited?

a. 
X-linked

b. 
Random mutation, not inherited.

c.
Autosomal dominant

d. 
Autosomal recessive

3. 
A foamy cytoplasm in macrophages can be associated with lysosomal storage disease or atypical infection of what bacteria?

a. 
Clostridium
b. 
Pasteurella
c. 
Mycobacterium
d. 
Pseudomonas
ANSWERS
1. 
b
2. 
d
3. 
c
Rat Models

Philips et al. Use of the Rat Grimace Scale to Evaluate Neuropathic Pain in a Model of Cervical Radiculopathy, pp. 34-42

Domain: 2, Management of Pain and Distress

Primary Species: Rat (Rattus norvegicus)
 

SUMMARY: Neck and lower back pain are common sources of neuropathic pain in humans; however, the pathophysiology of neuropathic pain is not well-defined. Many rodent models of pain depend on a reflex-based technique rather than measuring spontaneous pain. The rat grimace scale (RGS) has been developed as a way to quantify spontaneous pain and has been validated for visceral, incisional, orthopedic and inflammatory insults but not for neuropathic pain. The aims of this present study were to use a rat model of radiculopathy to investigate the time course of RGS, the effect of meloxicam on RGS and the reliability and consistency of RGS across testers.

Rats underwent nerve root compression surgery at the level of C7 on the right side. Sham surgeries were performed as a control. To evaluate the effects of NSAID treatment, a group of rats that underwent surgery received a single injection of meloxicam at the time of anesthetic induction. Additionally, to control for effects of anesthesia, an additional control group underwent 30 minutes of isoflurane exposure. All rats were monitored closely daily for 3 days after anesthesia and surgery. Rats were video recorded for 30 min at varying time points, including 0h (prior to surgery), 3, 6, 24, and 48h after surgery.

Images that were taken were then randomized and presented to 3 blinded raters, who scored each image according to the RGS. RGS is based on 4 components: nose/cheek flattening, orbital tightening, ear change and whisker change.

The results showed that RGS values after nerve root compression were greater when compared with RGS values after sham surgery. The RGS of rats that had received meloxicam treatment prior to surgery had reduced RGS at 6 h to sham levels, which were lower than those of injury without treatment. The RGS was associated with very good interobserver reliability (intraclass correlation coefficient, 0.91) and excellent internal consistency (Cronbach α, 0.87). These findings suggest that RGS is a useful approach to identifying and monitoring acute neuropathic pain in rats.

 

QUESTIONS
1.
Which is NOT a component of the rat grimace scale?

a.
Cheek/nose flattening

b.
Orbital tightening
c.
Ear change

d.
Nares flaring
e.
Whisker change

2.
T or F: There was very good interobserver reliability but poor internal consistency in blinded raters using RGS to evaluate spontaneous pain in rats after undergoing nerve root compression.

ANSWERS
1.
d

2.
F. There was very good interobserver reliability and excellent internal consistency in blinded raters using RGS to evaluate spontaneous pain in rats after nerve root compression.

Messer et al. Prevalence of Food Impaction-Induced Periodontitis in Conventionally Housed Marsh Rice Rats (Oryzomys palustris), pp. 43-50

Tertiary Species:  Other Rodents - Marsh Rice Rat (Oryzomys palustris)
 
SUMMARY: This report characterized the prevalence, location, and histopathologic features of food-impaction lesions (FIL), a unique type of oral event, in 30 pairs of rice rats fed a standard pelleted rodent chow from weaning until 34 weeks of age.  Characterizing FIL is important because many studies using rice rats involve oral health outcomes and for veterinary aspects such as reduced food intake and weight loss.

 

In this study, FIL in rice rats fed a standard chow diet demonstrated: higher prevalence that increased with age, varying severity (from slight to mild) and high specificity of location within oral cavity (the maxillary palatal surface between M2 and M3). Of the adult rats in this study 70% developed at least one FIL. The physical properties of the food may influence periodontal health and contribute to the initiation of gingival lesions in rodents and other laboratory species. Rice rats continue to remain valuable in studying periodontitis, but future studies in rice rats focusing on oral health outcomes, must consider FIL-like findings in animals fed standard rodent chow. 

 

The findings in this study suggest that this model of local periodontitis in the context of feeding a standard rat laboratory chow will benefit dental research, as well as research related to cancer and skeletal health. It is also worth noting that food impaction is a prevalent clinical condition that affects humans. The rice rat model may also be helpful in studying spontaneous antiresorptive-related osteonecrosis of the jaw (ARONJ), which may be directly related to periodontitis or to localized dental lesions in the gingival or mucosa. A reliable model of localized periodontitis is an essential tool for studying FIL and ARONJ.

 

QUESTIONS
1.
What can cause food-impaction lesions (FIL) in laboratory animals?

2.  
Where was the location that the vast majority of rice rats had, in the oral cavity affected by FIL?

 
ANSWERS
1. 
The physical properties of chow diets
2.  
The maxillary palatal surface between M2 and M3
 

Rabbit Model

Cikanek et al. Shope Fribroma in the External Ear Canal of a Domestic Rabbit, pp. 51-55
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Task T3 Diagnose disease or condition as appropriate

Primary Species: Rabbit (Oryctolagus cuniculus)
SUMMARY: This case report is about a domestic rabbit that was uniquely diagnosed with Shope fibroma virus (SFV) invading the external ear canal. The rabbit was a 5 year old intact female that presented with a large gelatinous mass at the opening of the right vertical ear canal. CBC and biochemical analyses were unremarkable. X-ray and a CT scan revealed a soft-tissue mass filling the entire right external ear canal extending to the level of the external acoustic meatus. A total ear-canal ablation was proposed as a therapeutic option, however, the rabbit died during preparation for the surgery. On necropsy the mass was confirm to be solid and firm with peripheral necrosis. On histology the dermis was markedly thickened and the mass was not encapsulated but well demarcated. The neoplasm was composed of densely packed cells organized into interlacing streams and fascicles of neoplastic spindle cells. At the periphery of the mass hemorrhage, necrosis and inflammation were present. Of note in keratinocytes was the presence of ballooning degeneration and eosinophilic intracytoplasmic inclusion bodies.  Electron microscopy revealed intracytoplasmic electron dense structures that were 80-100 nm in diameter, 100-200 nm in length with a knobby, irregular outer surface consistent with Leporipoxvirus. SFV is a member of the genus Leporipoxvirus in the family Poxviridae and is characterized by cross-reactivity between agents, intracytoplasmic viral replication and localized infection of skin following inoculation. SFV is spread through the bite of a flea or mosquito resulting in a mobile subcutaneous mass. Disease transmission is highest in the fall mirroring heightened vector populations. In contrast to this case lesions are most commonly observed in thin-haired regions of the body such as legs, feet and the nasal area. An immune response offers some resistance to future infections. Treatment is generally supportive and unrewarding. The lesion may regress over a 1 to 2 month period.

QUESTIONS
1. T/F.  Shope fibroma is commonly found in the external ear canal.
2. List features common to the genus Leporipoxvirus.
3. T/F.  SHV is spread predominately through direct contact and fomites.
ANSWERS
1. F.  In contrast to this case lesions are most commonly observed in thin-haired regions of the body such as legs, feet and the nasal area

2. Leporipoxvirus is characterized by cross-reactivity between agents, intracytoplasmic viral replication and localized infection of skin following inoculation

3. F.  SFV is spread through the bite of a flea or mosquito

Feline Model

Dickerson et al. Assessment of Acute Kidney Injury and Renal Fibrosis after Renal Ischemia Protocols in Cats, pp. 56-66

Secondary Species: Cat (Felis domesticus)
Domain 3: Research

SUMMARY: This study compared three models of acute kidney injury in cats: 15 minutes of bilateral ischemia, 30 minutes of bilateral ischemia, and 60 minutes of unilateral ischemia (followed by delayed contralateral nephrectomy 2 weeks later) to determine their effectiveness at inducing chronic fibrotic lesions characteristic of chronic kidney disease. The duration of ischemia needed to reliably recapitulate these changes is not well established in cats. Unilateral models create data that is difficult to interpret due to the remaining presence and compensatory function of the contralateral healthy kidney, so a delayed nephrectomy is often employed. There were no clinically relevant significant differences after ischemia in serum creatinine, urine specific gravity, or plasma clearance of iohexol in all models. While some fibrosis was observed histologically in the bilateral ischemia groups 21d after ischemia, these results were not consistent and very mild. All cats in the unilateral ischemia group had signs of fibrosis 120d after ischemia but varied in severity between individuals. Higher body temperature during surgery was significantly associated with more renal pathology in the unilateral ischemia group (99.1 F vs 96.4 F). Larger animal models such as dogs and pigs can tolerate longer periods of ischemia without significant mortality compared to rodent models. Based on their results, the authors cannot recommend any of these methods to model CKD changes in cats, but a total of 14 animals were used which greatly limited the power of this study.

QUESTIONS
1. 
What is a PASH combo stain and what can you use it for?

2. 
What is cauxin and how can it affect UPC?

ANSWERS
1. 
Periodic acid-Schiff and hematoxylin with Masson-trichrome - interstitial collagen

2. 
Protein excreted in higher amounts in intact male cat urine, can cause elevations in UPC

Nonhuman Primate Models

Nehete et al. Phenotypic and Functional Characterization of Peripheral Blood Lymphocytes from Various Age- and Sex-Specific Groups of Owl 
Domain 3, Task 1

SUMMARY: The objective of this study was to determine and monitor various immune characteristics including the phenotypes and frequencies of lymphocyte subsets, lymphocyte proliferation, and plasma cytokine levels in male and female owl monkeys of different age groups. Owl monkeys (Aotus nancymaae) are New World NHP that serve an important role in vaccine development and as a model for human disease conditions such as malaria. Despite the support for this disease model, very little has been published regarding age- and sex-related changes in lymphocyte populations and immune functions in Aotus spp., in contrast to the numerous studies conducted in humans, rhesus macaques, and mice.

One of the most recognized consequences of aging is a decline in immune function. The age-related decline in antigen-specific cell functions in humans and animals are believed to be associated with increased susceptibility to infections, failure to respond to vaccines, and chronic inflammation. Age-related diseases such as hypertension, atherosclerosis, infections, cancer, and autoimmune and immune complex pathologies are examples of conditions with comparable pathology between owl monkeys and humans.

Thus, the goal of this study was to describe the phenotype of immune cells (using cross-reactive human monoclonal antibodies for known immune cell surface markers), in vitro mitogen-activated lymphocyte-secreted cytokines, and circulating cytokines in plasma that might serve as readily accessible markers of aging and early disease severity.

The present investigation revealed no age- or sex-dependent differences in peripheral blood lymphocytes representing the CD3+,CD4+, CD8+, CD4+CD8+, CD16+ (NK), or CD3+CD16+ (NKT) T-cell subsets in healthy owl monkeys.

There was no significant differences in the central or effector memory subsets of CD4+ or CD8+ T cells either between male and female animals or among the age groups.

The effects of the costimulatory molecule CD28 and apoptotic marker CD95 on CD4+ and CD8+ T cells were similar to published reports showing a gradual decline in these markers as animals progress from juvenile to young adult and then to geriatric status. This investigation also showed significantly reduced IFNγ- and perforin-producing cell responses in the juvenile and geriatric owl monkeys, compared with the responses of the young adult animals and the IFNγ and perforin responses were significantly higher in female than in male monkeys.

Overall, these results suggest that, in general, age-associated phenotypic and functional features of lymphocyte subsets are similar between humans and owl monkeys; furthermore, sex-specific differences exist in the immune function of lymphocytes between young and old animals that might potentially affect experimental outcomes. This concern is especially true for immunologic studies. The implication is that the rate of aging in owl monkeys is 3.4 times that of humans and that owl monkeys can be used in research on aging, susceptibility to infectious diseases, age-associated differences in vaccine efficacy, and other challenges particular to pediatric and geriatric patients.

 

QUESTIONS
1.
What is the age breakdown for juvenile owl monkeys?

2.
What is the age breakdown for geriatric owl monkeys?

3.
T or F: Thymus output gradually declines and ultimately becomes unable to replace naive T cells lost from the periphery and to maintain the breadth of the T-cell repertoire.

4.
T or F: Normal aging in humans is associated with a decline in lymphocyte proliferation and cytokine production and in NK cell activity.

ANSWERS
1.
From 2 to 4 years old

2.
From 9 to 16 years old

3.
True

4.
True

 

Kim et al. Antimicrobial Use for and Resistance of Zoonotic Bacteria Recovered from Nonhuman Primates, pp. 79-86

Domain 1, T4

SUMMARY: Antimicrobrial resistance (AMR) is a growing threat to both human and animal health. This study provides data regarding current antimicrobial usage and prevalence of AMR in zoonotic bacteria recovered from various NHP species within 7 research institutions. Participating institutions housed a variety of commonly used New World and Old World NHP species, including the red-bellied titi (Callicebus moloch), common marmoset (Callithrix jacchus), tufted capuchin (Cebus paella), sooty mangabey (Cercocebus atys atys), white-naped mangabey (Cercocebus atys lunulatus), collared mangabey (Cercocebus torquatus), African green monkey (Chlorocebus aethiops), cynomol- gus macaque (Macaca fascicularis), rhesus macaque (Macaca mu- latta), pig-tailed macaque (Macaca nemestrina), and hamadryas baboon (Papio hamadryas). The study focused on 4 enteric bacteria: Shigella flexneri, Yersinia enterocolitica, Y. pseudotuberculosis, and Campylobacter jejuni. Veterinarians primarily treated cases caused by S. flexneri, Y. enterocolitica, and Y. pseudotuberculosis with enrofloxacin but treated C. jejuni cases with azithromycin and tylosin. All isolates were susceptible to the associated primary antimicrobial but often showed resistance to others. In summary, the present study reveals low levels of AMR to enrofloxacin among S. flexneri, Y. enterocolitica, and Y. pseudotuberculosis isolates. In addition, there were also low levels of AMR to erythromycin, azithromycin, and tylosin among C. jejuni. Due to the observed dissimilarity of zoonotic bacterial isolates between NHP and humans, first-line antimicrobials are likely to be effective options in the event of occupational exposure.

QUESTIONS
1. 
What is the Kirby Bauer Test? 

2. 
Name three third generation cephalosporins.

ANSWERS
1. 
A test of the antibiotic sensitivity of bacteria. It uses antibiotic-impregnated wafers to test the extent to which bacteria are affected by those antibiotics

2. 
Ceftiofur, Ceftriaxone, Cefpodoxime

