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OVERVIEW

Peterson et al. To Treat or Not to Treat: The Effects of Pain on Experimental Parameters, pp. 469-482

Domain 2: Management of Pain and Distress

 

SUMMARY: A common justification for withholding analgesics in IACUC protocols is concern for confounding variables. However, the potential for unalleviated pain to skew research outcomes is underestimated. Furthermore, in human clinical conditions, pain would be alleviated. Therefore, the translatability of some of these studies is questionable. This paper looked at many different animal models used across several therapeutic areas.

 

Neuropathic Pain Models: Neuropathic pain involves activation of both innate and adaptive immune system in response to neuronal damage. However, centrally mediated responses can result in immune suppression through HPA axis. Refer to figure 1 in this paper for key inflammatory cell types and mediators involved in neuro-immune activation. Clinical outcomes for neuropathic pain include allodynia, hyperalgesia, spontaneous pain, and behavioral changes. Both opioids and NSAIDS have potential to interfere with development of neuropathic pain in animal models and can have paradoxical effects. For example, tramadol used post-operatively after sciatic nerve damage in rats reports to reduce onset of allodynia and led to increased basic pain threshold 7 days after lesion induction. However, use of morphine 7 days after chronic nerve constriction injury induced increased allodynia.

 

Immunology Research: Unalleviated pain can result in immunosuppression, which may be more a confounding variable than the administration of analgesic agent. Opioids have varying effects. Morphine and fentanyl have been shown to stimulate the HPA axis, but hydromorphone and buprenorphine have no effect. These findings suggest that buprenorphine may have fewer confounding effects in immunological studies.

Rheumatoid Arthritis: Opioids may be used in place of NSAIDS in animal models. The effects are variable between the different opioids and even between route of administration. It may be beneficial to think ‘out-of-the-box’ and consider gapapentin or other alternatives to opioids and NSAIDS.

Sepsis: Opioids are generally the analgesic of choice for the common cecal ligation and puncture procedure performed in sepsis models. Low dose buprenorphine (0.05 mg/kg) does not cause high mortality, but efficacy of analgesia at this dose is unknown.

Vaccine Development Studies: Buprenorphine may be used with little confounding effects on disease development that vaccines are targeted for.

Thermal injury: Topical analgesics are a good supplement to systemic analgesics

Oncology Research: Analgesics can be beneficial in allowing more time for metastasis to occur before morbidity and mortality. However, authors found that in the majority of studies, opioids had an apoptotic effect on cancer cells and NSAIDS had apoptotic effect on breast, hepatic and ovarian cells. Analgesics can influence tumor growth, metastasis, apoptosis, and chemotherapeutic resistance. They may also alter the tumor microenvironment and host inflammatory response.

 

In conclusion, there is some evidence that analgesic use is a confounding variable in different animal model studies. However, the effects of not relieving pain are largely unknown. The use of analgesics should always be considered and tested as a default. Pilot studies using analgesics should be encouraged by the IACUC due to ethical imperative to minimize pain and distress in animals. There is also scientific imperative to ensure models are relevant and translatable.

  

QUESTIONS

1.  
What is the most common justification for researchers wanting to withhold analgesics from IACUC approved protocols?

a.
Potential for confounding variables

b. 
Too expensive

c. 
Frequency of administration

d.  
Analgesics are not effective in rodents

2. 
What analgesic may have fewer confounding effects in immunological studies?

a. 
Tramadol

b.  
Morphine

c. 
Ibuprofen

d. 
Meloxicam

e. 
Buprenorphine

 

ANSWERS

1. a 

2. e

ORIGINAL RESEARCH

Mouse Models
Belenchia et al. Time Course of Vitamin D Depletion and Repletion in Reproductive-age Female C57BL/6 Mice, pp. 483-490
Domains 1, 4

Primary Species: Mouse (Mus musculus)


SUMMARY: The use of animal models in vitamin D deficiency (VDD) research has increased dramatically, yet experimental timelines for inducing VDD are not well established in research species. VDD is of scientific interest because it remains one of the most prevalent preventable public health concerns worldwide. VDD is thought to be a potential contributor to a myriad of conditions, including obesity and related metabolic diseases, cancer, and modulation of immune and brain function. It's of concern in pregnant individuals, as maternal VDD can result in detrimental developmental origin of health and disease effects in human and rodent offspring. This study sought to characterize the time course of VDD induction and repletion in reproductive-age female C57BL/6 mice, and to explore the long-term consequences of VDD, particularly regarding body composition. Animals were fed either a VDD diet or vitamin D sufficient (VDS) diet, and serum was collected over a period of 8 weeks to measure 25(OH)D, PTH, and calcium. Long term study consisted of feeding a VDD diet over a period of 40 weeks and measuring body composition using an echoMRI. The results of the study showed: 1) VDD was not achieved until 3 weeks on a vitamin D-depleted diet and after decreasing slightly at 4 weeks, vitamin D status remained unchanged through 40 weeks; 2) vitamin D repletion occurred slightly more quickly, taking 2-3 weeks for restoration of serum 25(OH)D concentrations considered by the Institute of Medicine to be adequate for humans; 3) long-term VDD was marked by secondary hypocalcemia and hyperparathyroidism; and 4) long-term VDD led to weight loss with proportional decreases in both lean and fat body compartments.

QUESTIONS
1.
What strain of mice is used most commonly for metabolic studies?
a.
BALB/Cj
b.
C57BL/6
c.
NOD/ShiLtJ
d.
CBA/CaJ
2.
Is this an inbred or outbred strain?
3.
What hormone has an inverse sigmoidal relationship to serum calcium, increasing when serum calcium decreases?
a.
Parathyroid hormone
b.
Calcitonin
c.
Estrogen
d.
Calcium hormone
4.
What cells are responsible for the release of this hormone?
a.
Oxyphil cells
b.
Parietal cells
c.
Chief cells
d.
Parotid cells
ANSWERS

1. b

2. Inbred

3. a

4. c

Rubin. Mice House at Elevated Vivarium Temperatures Display Enhanced T-cell Response and Survival to Francisella tularensis, pp. 491-497

Primary Species: Mouse (Mus musculus)

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

 
SUMMARY: Guidelines from NIH dictate that mice should be housed at temperatures between 20-26°C; however, the thermoneutral zone (TNZ), or temperature range for minimal metabolic energy expenditure, of most mouse strains is between 30-32°. Chronic cold stress causes production and recruitment of brown fat for adaptive thermogenesis, resulting from norepinephrine release from the sympathetic nervous system. This may result in corticosteroid release which engages beta-adrenergic receptors on immune cells, and global suppression of the immune system may occur. 

Mice housed at 22 and 28 °C for 15 weeks were immunized against and then challenged with Francisella tolerances. Immunoassays were performed, and corticosterone levels measured at various time points. Results showed that mice housed at 22°C were significantly heavier than those housed at 28°C, which correlated with significantly greater food intake in response to cold stress. Mice housed at 22°C had a muted T-cell response and compromised survival versus those housed at a warmer temperature, with only 1 out of 10 mice alive at 12 days post challenge, versus 8 out of 12 of the 28°C. Interestingly, corticosterone levels were higher in the mice housed at 28°C. 

QUESTIONS

1. 
True/False: Mouse housed at 22°C had a muted T-cell response, compromised survival, and higher corticosterone levels than mice housed at 28°C. 

2. 
True/False: Some studies report that mice in an ambient temperature range of 21–25°C grow faster, have larger litters, and have more viable pups than those maintained in the thermoneutral zone. 

3. 
What is the TNZ for mice, according to the LAM 3rd Ed.? 

a. 
29.6–30.5°C

b. 
30.6–31.5°C

c. 
31.6–32.5°C

d. 
21.6–33.5°C

ANSWERS

1. 
False: Mouse housed at 22°C had a muted T-cell response, compromised survival, and lower corticosterone levels than mice housed at 28°C. 

2. 
True

3. 
a. 29.6–30.5°C 

 

Rabbit Models
Lee et al. Cationic Liposome-Oligonucleotide Complex as an Alternative Adjuvant for Polyclonal Antibody Production in New Zealand White Rabbits (Oryctolagus cuniculus), pp. 498-503
Domain 2: Research

Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY: Rabbits are frequently used for polyclonal antibody production, but require immune stimulation, generally by an injectable adjuvant, to stimulate a sufficient immune response for efficient production. However, some adjuvants, particularly complete and incomplete Freund's adjuvant (FCA), raise concerns for the welfare of the animals as they may cause discomfort, focal necrosis and granulomas at the injection site. Cationic liposome-oligonucleotide complexes (CLDC) were developed as a nonviral gene delivery vector and also stimulate innate immune responses. The cationic lipid capsule binds negatively charged molecules on the cell surface and increases cytoplasmic delivery. CLDC also triggers toll-like receptors and liposomal activity to stimulate inflammatory cascades after repeated exposure. It preferentially targets antigen presenting cells (APCs) like dendritic cells. They have been used as adjuvants in several vaccines and have shown similar antibody responses to FCA.

In this study, rabbits were injected on day 0 and 14 with cationic liposome oligonucleotide complexes (CLDC), Freund adjuvant (complete day 0, incomplete day 14), or a proprietary adjuvant along with ovalbumin. This was meant to study the effectiveness of CLDC at eliciting a comparable immune response and antibody titer to a traditional adjuvant protocol. Blood was collected for titer on day 0, 14 and 28. Rabbits were monitored for lesions at the injection site by daily palpation and measurement if the lesion was found. The differences in antibody titers to ovalbumin were not statistically significant between the different adjuvant treatment groups.  No animals in the CLDC group presented with any lesions, whereas 80% of the Freund adjuvant group and 100% of the proprietary group developed skin lesions. This shows that CLDC may be an effective alternative adjuvant for polyclonal antibody production that may represent a refinement for the wellbeing of rabbits since it causes fewer injection site lesions while still eliciting a robust immune response.

QUESTIONS
1.
What is the mechanism of action of CLDC that allows it to elicit a robust immune response?

a.
Acts on toll-like receptors and increases liposomal activity

b.
Acts directly on B cells

c.
Mechanism is unknown

d.
It directly causes a cytokine response via tumor necrosis factors

2.
What is the welfare concern presented that is related to using FCA to stimulate the immune system for antibody production?

a.
Does not produce adequate antibody titers so animals must be re-dosed frequently

b.
Injection site lesions such as granulomas and focal necrosis

c.
Severe discomfort related directly to the time of injection

d.
Anaphylaxis

ANSWERS

1. a

2. b
Kuo et al. Benefits of Intraluminal Agarose Stents during End-to-End Intestinal Anastomosis in New Zealand White Rabbits, pp. 504-507

Primary Species: Rabbit (Oryctolagus cuniculus)
SUMMARY: This study evaluated the utility of Intraluminal Agarose Stent (IAS) for end-to-end intestinal anastomoses compared to Conventional Sutured Anastomosis (CSA). The study animals consisted of a total of fourteen – 3-month-old female New Zealand white rabbits. The IAS are composed of 2% agar gel and steam sterilized. General anesthesia was induced by 6 mg/kg propofol, isoflurane, pre-operative 5 mg/kg enrofloxacin and 0.2 mg/kg meloxicam. The CSA and IAS surgical procedure were similar with the exception of inserting the IAS and then crushing agarose fragments by squeezing it transluminally (agarose stent was digested and excreted 1-2 days later). Both surgical groups were euthanized 21 days after surgery. CAS group had statistically significant longer surgical time 30.1± 7.9 minutes compared to shortened IAS group 15 ± 2.6 minutes. The IAS was better able to maintain intestinal diameter and 3D structure enable surgeons to easily appose intestinal tissues during anastomosis. The intestinal stenosis and adhesions were similar in both groups. The bursting pressure (pressure necessary to burst-open at site of intestinal anastomosis) was significantly higher in the IAS [290 ± 9 mmHg] group compared to CSA [252.5 ± 30.6 mmHg] group. The collagen and vessel formation were also significantly higher in the IAS group compared to CSA group suggesting IAS enabled more accurate submucosal apposition which can result in shorter inflammation phase, rapid progression of vessel and collagen development aiding in healing.

 

Background Information: Anastomatic leakage is one of the most important complications of GI tract surgery occurring in 2-15.7% of dogs and cats. Septic peritonitis after small intestinal surgery is typically associated with dehiscence of anastomatic site (prolonged surgery time and contaminated surgical field’s increase this risk). Approximately 50% of dogs die after developing intestinal dehiscence and septic peritonitis; mortality rates as high as 85% has also been reported.

QUESTIONS 
1.
What is the most important complication of gastrointestinal tract surgery (e.g. intestinal anastomosis)?

a. 
Puncture

b.  
Anastomatic leakage

c. 
Breakage

d.  
Intestinal necrosis
2.
What IS NOT an appropriate tool or method for performing intestinal anastomosis?

a. 
Biofragmental rings

b.
Laser tissue welding

c.
Tissue glue

d. 
Suture

e. 
Elmer’s glue

 

ANSWERS
1. 
b. 
Anastomatic leakage
2.
e.
Elmer’s glue
  

Swine Models
Bekiares et al. Effect of Caloric Restriction on Metabolic Dysfunction of Young Rapacz Familial Hypercholesterolemic Swine (Sus scrofa), pp. 508-517
Domain 3

Primary Species: Pig (Sus scrofa)
 
SUMMARY: The present study demonstrates that the Rapacz familial hypercholesterolemic swine model (FH) which has been selectively bred for a mutation in the LDL receptor gene can be a valuable animal model for metabolic dysfunction research besides their original use as an animal model for spontaneous and inducible atherosclerosis.

Increasing obesity in humans and its carrying risk factors have made it more urgent to be further investigated through biomedical research using relevant animal models. Since the FH swine model has high circulating level of cholesterol similar to those in humans diagnosed with hypercholesterolemia, it was selected to evaluate the plasticity of this animal model under three levels of daily caloric intake and to assess the body weight gain and changes in adiposity, serum cholesterol, and glucoregulatory function as all these results relate to metabolic syndrome in humans.

18 newly weaned female piglets from an SPF FH swine colony were randomly assigned to three dietary regimen groups, unrestricted diet (AL), 80% of AL intake, and 60% of AL for a total trial period of approximately 9 months. All three diets were meeting the essential requirements for normal growth and development. To assess total body fat, lean mass and bone mass Dual-energy X-ray absorptiometry (DXA) were taken weekly, and then monthly throughout the study under general anesthesia. While swine were anesthetized for DXA scans, blood samples were also collected monthly for cholesterol analyses. In addition, swine were weighed weekly. At the completion of the study when FH swine were approximately 11 months old intravenous glucose tolerance tests (IVGTT) were performed on all animals while under surgical plane of anesthesia to assess glucose clearance and insulin sensitivity. After the final blood draw in the IVGTT protocol, swine were euthanized, and ectopic visceral fat assessed through visual aids. The heart was photographed, and the chest and heart visually examined to the presence of pericardial and subcutaneous fat. All data obtained throughout the study were statistically analyzed.
The results indicated that swine in the AL group were significantly larger with great accumulation of adipose tissue than swine in the other groups confirming that the caloric intake significantly influenced the percentage of body fat. Because height is not a relevant variable in swine and mature women are similar in mass to female FH swine at the end of the study, data obtained by DXA could be compared with body fat standards to adult female humans. Therefore, all AL swine would be considered obese, the 80% AL swine would be healthy borderline overfat, and the 60% AL group would be underfat to borderline healthy making this a good promising biomedical model for obesity studies. All animals were hypercholesterolemic at the first time point of blood collection and had very high serum cholesterol levels at the end of the study compared to swine of the same breed without the mutation in the LDL receptor gene indicating that manipulation of caloric intake alone was insufficient to overcome the genetic predisposition of the FH swine. The result of the IVGTT tests showed a significant difference in serum-glucose clearance between the 80% AL and 60% Al group, but less difference between AL group and 80% AL group. In addition, the AL group showed 5-fold lower insulin sensitivity when compared to the 60% AL.

The overall outcome of this study proofed that FH swine maintained at 100% of unrestricted caloric intake, will develop metabolic dysfunction like the observed in obese humans making them an excellent biomedical research model without the need for addition genetic modifications.

 

QUESTIONS
1. 
True or False. The Rapacz familial hypercholesterolemic swine model (FH) which has been selectively bred for a mutation in the LDL receptor gene has its original use as an animal model for spontaneous and inducible atherosclerosis.

2. 
True or False. All animals were hypercholesterolemic at the first time point of blood collection and had very high serum cholesterol levels at the end of the study compared to swine of the same breed without the mutation in the LDL receptor gene indicating that manipulation of caloric intake alone was sufficient to overcome the genetic predisposition of the FH swine

3.  
What does FH stand for?

a.
Rapacz familial hypercholesterolemic

b. 
Rapacz fat hypercholesterolemic

c. 
Rapacz familial hypertensive

 

ANSWERS
1.
True

2.   False

3. 
a

 

Musk et al. Horner Syndrome in 2 Pigs (Sus scrofa) after Vascular Grafting of the Carotid Artery and Jugular Vein, pp. 518-523

Domain 1

Primary Species: Pig (Sus scrofa)
 
SUMMARY:  This is the first report in the literature of onset of Horner syndrome (oculosympathoparesis – miosis, ptosis, enophthalmos and prolapse of the nictitating membrane) following placement of a vascular graft between the right carotid artery and the external jugular vein in large 2/8 female pigs (White x Duroc x Landrace) immediately after anesthesia recovery. The animals remained untreated for the duration of the study. At this time point (2 months), all animals were heavily sedated with telazol+xylazine cocktail, and before euthanasia (pentobarbitone) to harvest the vascular grafts, a more thorough examination of the eyes of the affected pigs was attempted. In both pigs, the pupil of the right eye was slightly smaller than the left eye, and the pupillary light response was intact. Even though topical administration of phenylephrine to the affect eyes was unrewarding (pupil size appeared unchanged 15 minutes after administration of 10% phenylephrine), both the clinical history and pathognomonic symptoms related to the lesion caused by surgery of the carotid artery led to a diagnose of second-order Horner syndrome in both pigs.

 

QUESTIONS
1.  
Horner syndrome is characterized by oculosympathoparesis signs. The condition can be further classified as first-, second- and third-order, depending upon the location of the lesion. Based on this information, lesions located between the T1 or T3 vertebra and the cervical ganglion would be classified as Horner syndrome of:

a. 
First-order

b. 
Second-order

c.  
Third-order

d. 
None of above

Study note – ID the location of the lesion for the other types.

 2. 
Topical 10% Phenylephrine applied to both eyes can be used to record the time required to dilate the pupils. For first-order Horner syndrome, topical 10% phenylephrine takes in average how long to cause an effect?

a.  
20 min

b.  
45 min

c. 
60 to 90 min

d. 
None of above

Study note – ID the time for the other types.

 

ANSWERS

1.
b

2.
c

 

 

Feline Model

Koenig et al. Clinical Salmonellosis in a Closed Colony of Blood Donor Cats, pp. 524-528

Domain 1: Prevent, Diagnose, Control, and Treat Disease

Primary Species: Cat (Felis domestica)
SUMMARY: This paper describes a case report of salmonellosis outbreak in a closed colony of blood donor cats which were group-housed in an AAALAC-accredited laboratory animal facility of the University of Georgia.

Background: Salmonella, a rod-shaped gram-negative, motile, nonspore forming bacterium belonging to the family Enterobacteriaceae. Most cases of salmonellosis in warm-blooded vertebrates is associated with species Salmonella enterica. Different serovars/serotypes of Salmonella enterica has been identified through the agglutination reactions of their somatic (O) and flagellar (H) antigens. Many Salmonella serotypes are host-adapted, whereas others can cross-infect multiple animal hosts; however, there are no known feline-specific serotypes and overt clinical cases are uncommon in cats. Salmonella enterica serovar Typhi (S Typhi) and S Paratyphi produce typhoid in people. Cattle—S Typhimurium, S Dublin, and S Newport; sheep and goats—S Typhimurium, S Dublin, S Abortusovis, S Anatum, and S Montevideo; pigs—S Typhimurium and S Choleraesuis; horses—S Typhimurium, S Anatum, S Newport, S Enteritidis, and Salmonella serovar IIIa 18:z4:z23; and poultry—S Enteritidis, S Typhimurium, S Gallinarum, and S Pullorum. 

Salmonella bacterium undergoes fecal–oral transmission through ingested with contaminated food or water. The most common type of infection is the carrier state, in which infected animals carry the pathogen (in the intestine and gut associated lymph nodes) for a variable period without showing any clinical signs. Clinical disease is characterized by two major syndromes: a systemic septicemia (also termed as typhoid) and an enteritis. Other less common clinical presentations include abortion, arthritis, respiratory disease, necrosis of extremities, and meningitis.

Case Report: A 7-y-old castrated male domestic shorthair cat was presented with history of vomiting, anorexia, and lethargy of 6 to 8h duration. Physical exam showed cat was lethargic and mentally depressed, mild fever (39.4°C) and mildly painful mid-abdominal mass (which was confirmed as cecum with mild corrugations and mucosal thickening and nodules on ultrasound examination) and neutrophilia with a left shift and moderate Döhle bodies.  Urine specific gravity was greater than 1.050. Fecal examination was negative for parasitic ova. Microscopic examination of stained feces does not positively identify any specific bacteria that cause enteritis. 
The index cat was a part of closed colony of blood donor cats (4) and had a previous history of grade III/VI left parasternal murmur, low-grade hypertrophic cardiomyopathy, normal vaccination record, and normal routine CBC analysis, serum biochemistry, urine analysis and fecal analysis (4 months earlier). These donor cats give 50 mL blood every 6 wks last collection from this cat was 8 weeks ago. Cat was group-housed with other cats, roamed freely, fed dry twice daily commercial cat food (Nestle Purina) and an additional same quantity kibble were placed in enrichment toys. Animals were kept in standard animal husbandry and bio-security practices. Caretakers were required to wear appropriate PPE and shoes, however, investigators visiting the facility were required to wear a facility-dedicated lab coat over clothing and to practice good hand hygiene. Dedicated shoes or shoe covers were not required routinely, except in designated rooms.

Treatment and Disease Progression: On day 1, the index cat was separated from the rest and treated with maropitant, fluids (LR), ampicillin-sulbactum and buprenorphine. However, there no improvement in the condition on day 2 and metronidazole therapy was added to the existing therapy on day 2. Day 3 to 5, there was no improvement, cat only nibble at food, and exhibited signs of discomfort with palpation of abdomen and had moderate quantities of green mucoid diarrhea admixed with blood.

On day 6, on ultrasound examination showed enlargement of cecum. To prevent development of hepatic lipidosis due to anorexia, the cat was anesthetized for placement of esophageal tube and an exploratory laparotomy and typhlectomy. Perioperative treatment included intravenous fluids, fentanyl and ampicillin-sulbactum. During the surgery, biopsy of liver, jejunum and colic lymph nodes was performed. Smear of biopsied lymph nodes showed reactive lymph node with recent history of hemorrhage and mildly increase number of nondegenerative neutrophils and eosinophils. PCR assay results of samples submitted on day 1 showed positive for Salmonella. As   a result, shoe covers and disposable gowns were added to the required gloves worn by the attending personnel. 

On day 7, IV fluids and fentanyl, metronidazole and ampicillin-sulbactum were discontinued; Antibiotic therapy was switched to broad spectrum enrofloxacin (to avoid development of plasmid-mediated resistance, but later antibiogram showed that Salmonella was shown to be ampicillin-resistant and sensitive to enrofloxacin). Cat was also given SC fluids, buprenorphine, and offered variety of canned and dry food in addition to esophagostomy tube feeding of blenderized canned food to achieve total daily caloric intake. The index cat was progressively improved and able voluntarily eating usual quantity and type of food by day 10; stool color and consistency were normal on day 12, and enrofloxacin was discontinued on day 17.

[image: image1.emf]Histopathological Findings: typhlitis with diffuse, moderate, subacute lymphoplasmacytic and neutrophilic inflammation with ulceration (Figure 1); crypt abscessation and herniation; lymphoid hyperplasia; and multifocal pyogranulomas. Mild, diffuse, subacute neutrophilic and lymphoplasmacytic jejunitis and moderate to marked hyperplasia with mild histiocytic and neutrophilic lymphadenitis of the cecal lymph node were present also. Hepatic histopathology was unremarkable.

PCR testing of samples from the remaining cats showed 2/3 cats were Salmonella positive and showed similar antibiotic culture sensitivity to samples of index cat. These results prompted the authors to individually housing of remaining cats (by day 11), and by day 11 and 14 all of three cats developed intermittent vomiting, 2/3 cats had decreased appetite and one cat developed soft stools. However, none of the non-index cats were treated with antibiotics. Investigative swab samples on day 7 to 9 from the surrounding environment from different areas of the cat room and adjacent mouse and rat rooms, water and food samples were negative for Salmonella by PCR testing. Periodic testing of samples from these cats showed Salmonella negative results by day 35 and even one year after the outbreak. All the cats were retired as blood donors because of the potential of persistent carriers of Salmonella and were all adopted private pet owner. The cat room and the cages were thoroughly sanitized prior to the cat release.   

Discussion: Salmonella are ubiquitous enteric pathogens and mainly acquired through ingestion of contaminated food and water. Outbreak of salmonellosis in closed colony of research animal is rare, however, this report indicates it is not uncommon. The reported prevalence of Salmonella in cats varies from 0.36% to 51.4%, however, a 1979 study, through salmonella-positive fecal culture, reported 10.6% prevalence in research cats from pounds, holding facilities and auctions. There are also reported cases of outbreak of salmonellosis in humans and animals at 3 veterinary hospitals and an animal shelter. The causative agent in this outbreak was identified as Salmonella enterica serotype 4,12,i:- and since 1990 this particular serotype has been an emerging pathogen and has caused multiple outbreaks associated with a variety of meat and plant food sources. This report highlighted the potential of unlikely infection even in closed colony of research animals and emphasizes proper implementation of biosecurity measures in prevention and control of Salmonella outbreaks. 

QUESTIONS
1. Which of following salmonella serotypes are host-adapted to cats?

a. Salmonella enterica serovar Typhi 

b. Salmonella enterica serovar Typhimurium

c. Salmonella enterica serovar Enteritidis

d. Salmonella enterica serovar Gallinarum

e. No known feline-specific serotypes have been identified

2. T/F: Fecal-oral transmission is the major route of transmission of salmonellosis.

3. T/F: Salmonella resistance to β-lactam antibiotics are plasmid mediated.

ANSWERS

1. 
a

2.  
T

3. 
T

Nonhuman Primate Models

Adams et al. Hypercortisolemia and Depressive-like Behaviors in a Rhesus Macaque (Macaca mulatta) Involved in Visual Research, pp. 529-536
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Tasks 1-4: prevent/control spontaneous or unintended disease or condition, diagnose/treat as appropriate

Primary Species: Macaques (Macaca spp.)

 

SUMMARY:  This report presents the first recorded case of spontaneous depressive-like behaviors in an adult male rhesus macaque that exhibited hypercortisolemia unrelated to hyperadrenocorticism.  The patient – a 10-year-old rhesus macaque with a cephalic implant that was working in neurovisual science- presented with obtundation, moderate bilateral alopecia, emaciation, slumped posture, and decreased research-related task performance.  
Differential diagnoses for the hypercortisolemia, weight loss, and alopecia included Cushing and pseudo-Cushing syndromes. To rule in/out Cushing syndrome, the authors compared the urine cortisol:creatinine ratio (UCCR) at baseline and after low-dose dexamethasone suppression (LDDS) testing in the presenting animal and healthy naïve and implanted working monkeys.  While the healthy implanted working macaques had significantly higher baseline UCCR levels than naïve controls (suggesting chronic stress in working animals), the UCCR was 10 times higher in the presenting macaque (118.1 ± 7.1) than in naïve animals (12.5 ± 12.8), and 3 times higher than in healthy implanted working macaques (44.4 ± 6.9).  Dexamethasone suppressed UCCR levels in the presenting animal was comparable to healthy controls, and imaging (ultrasonography and radiography) revealed no overt adrenal tumor or hyperplasia, which ruled-out endogenous Cushing syndrome.  Authors next evaluated different causes of pseudo-Cushing syndrome, including depression. 
Depressive-like behavior has been well described in rhesus macaques and is characterized by aberrancies in behavior and physiology that closely mimic the human disease. In humans, diagnosis of depression is based on persistent alterations in mood and the concomitant presence of 5 of 9 symptoms, including depressed mood, anhedonia, weight loss or gain, changes in sleep patterns, observable agitation or retardation, fatigue, feelings of worthlessness, decreased concentration, and recurrent thoughts of death, during a 2-wk period.  Macaque models present several of the 9 depressive-like behaviors observed in humans, including anhedonia, weight change, change in activity levels, psychomotor agitation and retardation, and fatigue. Importantly, the development of depressive-like behaviors in macaques appears to be related to a number of factors including rearing conditions, isolation from social groups, social competition, and the psychosocial stress associated with these events.  Using video recordings to evaluate behavior, authors documented huddling and collapsed posture as telltale behaviors that signaled a depression-like etiology and made a presumptive diagnosis of depression.

 


 

The macaque was treated with fluoxetine (a selective serotonin-reuptake inhibitor) at 2 mg/kg PO daily, provided increased environmental enrichment, and followed over time by regular UCCR assessment and video recordings. Both behavior and hypercortisolemia responded to treatment, and although the underlying cause of the depression was never elucidated, the macaque eventually returned to study participation.  Based on hypercortisolemia, behavioral indices, and response to antidepressant treatment, this animal was diagnosed with depressive-like behaviors, and one of the take-home messages from this report is that intensive behavioral research that relies on food or fluid regulation may be stressful and, in certain conditions and predisposed animals, may potentially lead to the development of depressive-like behaviors.

 

QUESTIONS

1. 
T/F: Depressive-like behavior has been well described in rhesus macaques and is characterized by aberrancies in behavior and physiology that closely mimic the human disease?

2. 
In the video recordings reported in this case, which pair of signs were telltale behaviors that signaled a depression-like etiology?

a. 
Huddling and psychomotor agitation

b. 
Insomnia and psychomotor agitation

c. 
Psychomotor agitation and collapsed posture

d. 
Huddling and collapsed posture

e. 
Insomnia and huddling

3. 
T/F: Development of depressive-like behaviors in macaques appears to be related to a number of factors including rearing conditions, isolation from social groups, social competition, and psychosocial stress associated with these events? 

 

ANSWERS

1.  
True

2.  
d. Huddling and collapsed posture

3.  
True

 

Berg et al. Nonreducible Inguinal Hernia Containing the Uterus and Bilateral Adnexa in a Rhesus Macaque (Macaca mulatta), pp. 537-540
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species: Macaques (Macaca spp.)

 

SUMMARY: Abdominal hernias are a common condition in human and veterinary medicine, with about 75% of cases in humans being inguinal.  Inguinal hernias in human infants are one of most frequently observed congenital defects.  In rhesus macaques, this condition is often an incidental finding in overweight, aged males.  While inguinal hernias in human females often involve a single ovary and associated fallopian tube, hernias containing the uterus and bilateral adnexa are extremely rare.  This condition has not been previously reported in rhesus macaques, to the authors’ knowledge. 

 

A 3-year-old, captive-reared female, Indian-origin rhesus macaque was presented for physical examination prior to research study assignment.  The macaque had a previous history of mild splenomegaly and peripheral lymphadenopathy, which is common in juvenile macaques and may have masked the presence of a hernia until the macaque became older.  Physical exam findings included a firm, immobile subcutaneous mass on the left inguinal region and a 90-degree leftward turn between the cervix and uterine body on bimanual uterine palpation; abdominal and inguinal ultrasound confirmed displacement of the uterus within the hernia sac.  Herniorrhaphy was indicated.  At the time of surgery, the uterus and both ovaries, oviducts, and fimbria, along with a small portion of omentum was identified in the hernia sac.  The tissues were reduced, and following partial closure of the inguinal ring, normal anatomy and location of the reproductive organs was confirmed via exploratory laparoscopy.  The macaque made a full recovery.

 

Theories regarding the etiology of uterine and ovarian inguinal herniation include: defect or laxity within the ovarian ligaments, allowing reproductive organs to herniate through the canal of Nuck; failure of fusion of the mullerian ducts; and ovarian ligament laxity combined with a defect in the attachment points of the stabilizing ligaments.  There is some evidence in the human literature that herniation may have a hereditary component. 

 

QUESTIONS

1. Hydromorphone is commonly used as an analgesic in non-human primates.  What kind of opioid receptor affinity does it have?

2. During laparotomy, the macaque was placed in dorsal recumbency with the feet 15-30 degrees higher than the head.  What is the name of this position?

3. What are the mullerian ducts?

ANSWERS

1. 
Hydromorphone has a strong affinity for mu-opioid receptors, with some kappa-receptor affinity

2. 
Trendelenburg position

3. 
Embryonic ducts that give rise in the female to the fallopian tubes, uterus, cervix, and upper portion of the vagina; also known as paramesonephric ducts

