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Original Research: Mouse Models
Huey et al. Role of Wild-type and Recombinant Human T-cell Leukemia Viruses in Lymphoproliferative Disease in Humanized NSG Mice, pp. 4-14
Domain 3:  Research
Primary Species: Mouse (Mus musculus)
 

SUMMARY: People chronically infected with Human T Cell Leukemia Virus (HTLV) type 1 may develop Adult T-cell leukemia/lymphoma (ATL), while those infected with HTLV type 2 don’t develop ATL. HTLV1 preferentially causes proliferation of CD4+ T cells, while HTLV2 causes proliferation of CD8+ T cells. In cell cultures these respective viruses infect and cause cell immortalization of the respective cell lines. The preference in vitro for CD4+ or CD8+ cells seems to be associated with the envelope proteins of the HTLV type.

This study infected NSG mice with HTLV1, HTLV2, or the recombinant versions HTLV1-env 2 or HTLV2-env1 to look at the relationship between the envelope proteins and the affected cell-types. Pups were irradiated and infected intra-hepatically with human umbilical cord stem cells. Engraftment was monitored by flow cytometry looking for human peripheral blood lymphocytes. T cell development in the engrafted mice was more prominent than B cell development. 10 weeks post engraftment, mice were inoculated IP with HTLV cells. Widespread granulomatosis was seen in engrafted mice, and mouse macrophages were also increased. Following HTLV infection, WBC counts were constant until 2-3 days prior to euthanasia, at which point WBC counts spiked and clinical signs were noted; except in HTLV2-env1 infected animals in which no WBC spikes were seen. HTLV1 and HTLV2-env1 infected mice preferentially showed CD4+ proliferation, while HTLV2 showed primarily CD8+ proliferation with some CD4+ proliferation. HTLV2-env1 infected mice showed more increase in CD4+ cells, but also some increase in CD8+ cells. HTLV1-env2 infected mice showed comparable proliferation of both cell types. Two preparations of HTLV1 were used and showed some differences in lymphoproliferation and organ involvement. Among mice infected with HTLV1 and HTLV1-env2 there was some lymphadenopathy and splenomegaly seen. Mice infected with HTLV2 showed some splenomegaly. All infected mice developed lymphoproliferative disease leading to euthanasia. The mice had atypical lymphocytes, but the lymphocytes did not display the same features as those seen in ATL in humans. Based on the differences in cell proliferation in the various viruses used, this study supports that other viral proteins, not just the envelope proteins affect tropism.

QUESTIONS
1.
What is the immune profile of NSG mice

2. 
What is the pathognomonic appearance of lymphocytes for ATL?

 

ANSWERS
1. 
NOD background gives defective macrophages and dendritic cells. A loss of function mutation at the Prkdc gene results in the inability of T and B cells to mature. A knockout mutation of the gene associated with IL2rg results in a lack of functional NK cells.

2.   Flower-shaped nucleus

 

Kodela et al. Strain-specific Differences in the Effects of Lymphocytes on the Development of Insulin Resistance and Obesity in Mice, pp. 15-24
Domain 3: Research 
Primary Species: Mouse (Mus musculus)
SUMMARY: Numerous studies have demonstrated that obesity is a chronic, low grade, inflammatory disease leading to the infiltration of the adipose tissue by macrophages and other circulating immune cells. The exact contribution of lymphocytes in the cascade of events leading to dysregulation of energy utilization in obesity remains to be elucidated. There is a critical interaction between the immune system and the metabolism in disease development, making the characterization of the metabolic activity of the different mouse strains used in research imperative for the successful interpretation and translation of preclinical findings to human studies. 

The goal of this study was to investigate the role of lymphocyte deficiency in the strain-specific development of obesity. The authors compared BALB/c mice (strain most commonly used for immunology and inflammation-related studies) and C57BL/6J mice (strain used in disease modeling). To further investigate the role of lymphocytes in obesity, they used male WT mice and a line that lacks mature B and T lymphocytes, Rag 1−∕− mice from both strains in an experimental manipulation for inducing body weight gain, adipose tissue expansion, and the development of insulin resistance due to the administration of a high fat diet (HFD) for 4 months.

The study shows that the C57BL/6J strain is prone to diet induced obesity and insulin resistance. The BALB/c mice are affected much less. The comparison between the 2 genotypes C57BL/6J WT and Rag 1−∕− male mice showed that the Rag 1−∕− male mice may have a more efficient utilization of excess energy because they didn’t put on as much weight as the WT mice. Overall, the metabolic activity is greater in Rag 1−∕− mice than WT mice and that difference is maintained in 2 of the most commonly used mouse strains. Rag 1−∕− mice exhibit resistance to HFD-mediated changes in body weight, adiposity, and insulin sensitivity. The data of this study suggest that lymphocyte deficiency confers prophylaxis against HFD-induced obesity even in mice with associated activation of the innate immune system, such as Rag 1−∕− mice. The comparison of the metabolic responses of the 2 most commonly used Rag 1−∕−   mouse strains, C57BL/6J and BALB/c demonstrate the importance of the adaptive immune system in the regulation of the dissipation of energy and the corresponding development of obesity and insulin resistance after a hypercaloric diet in these mouse strains. 

This study demonstrates strong evidence of the protective phenotype of Rag 1−∕−  mice against HFD-induced adiposity and insulin resistance. This finding agrees with their increased expression of epiWAT Cpt1α, an early gene in the mitochondrial fatty acid oxidation cascade. This study also identified more abundant UCP1 production, a protein that indicates increased thermogenic capacity, in the scWAT of the Rag 1−∕−  mice. Furthermore, the increased expression of Cidea and Pgc1a, characteristic of beige adipose tissue and mitochondrial biogenesis, respectively, in the Rag 1−∕−  scWAT provides evidence for activated energy dissipation mechanism also in line with overall protection from HFD-induced obesity. Finally, the brown adipose tissue (BAT) showed increased Ucp1 expression and decreased lipid droplet size, compared with the WT BAT.

In summary, the results of this study provide strong evidence of the effects of lymphocyte deficiency on the dissipation of energy and the induction of beige adipogenesis in mice, independent of the strain studied.

QUESTIONS (True or False)
1. One of the hallmarks of the expanding adipose tissue in obesity is its infiltration by macrophages

2. Lymphocytes are critical for macrophage activation in the expanded adipose tissue.

3. Emerging evidence suggests ‘beige-ing’ of scWAT as a potential therapeutic target for obesity and insulin resistance

ANSWERS
1. T

2. T. The macrocytic infiltration is likely orchestrated by CD8+ T cells, given that their numbers in the adipose tissue increase before macrophage infiltration occurs. Consequently, a futile cycle is established, leading to increased adiposity and inflammation.

3. T. Several either gain- or loss-of-function mouse models for genes involved in the development and activity of beige adipose tissue are resistant to weight gain.

 

Case Report: Mouse Model
Caron et al. Cutaneous Dermatophilosis in a Meadow Jumping Mouse (Zapus hudsonius), pp. 25-30
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions
T3: Diagnose disease or condition as appropriate
Tertiary Species: Other Rodents

SUMMARY: A young, male, meadow jumping mouse (Zapus hudsonius) was found with diffuse and extensive scaling dermatitis involving the face, limbs, and tails. This mouse also presented with severe edema of the paws. There was marked distal limb edema and focal digital hematomas seen on postmortem exam. Skin lesions included white scales, scabs, and crusts affecting most of the nonhaired skin. Analysis by histopathology showed severe, multifocal, chronic-active exudative and proliferative dermatitis with multilaminated crusts covering the epidermis. The epidermis was expanded by hyperkeratosis, acanthosis, and hyperplasia. There was moderate edema, hemorrhage, and pigmentary incontinence within the superficial dermis. There was also an infiltration of granulocyctes and mononuclear cells. There were numerous branching filaments of gram-positive cocci bodies arranged in parallel rows within laminated crusts and these organisms were identified as Dermatophilus congolensis. This facultative anaerobic, gram-positive organism is a normal component of skin, but under wet conditions or stress, an active infection can be seen.

QUESTIONS

1.
List the six lesions associated with pictures shown above

2. 
Is D. congolensis a zoonotic agent?

3. 
T or F: Dermatophilus congolensis is a gram-positive organism.

 

ANSWERS
	 
	[image: image1.png]





Figure 1: Meadow jumping mouse (Zapus hudsonius), external lesions. (A) White flakes, thick crusts, and scabbing on nonhaired skin of the feet and tail. (B) Small, round, pale-tan papules (diameter, <1 mm) on the face (white arrows). (C) Severe edema of the distal hindlimbs. Hematomas on multiple digits (black arrows). Papules similar to those on the face were present on the hindlimbs (red arrow) and forelimbs (not pictured).

 

1.
White flakes or scales; crusts, scabs, papules, hematomas, edema

2. 
Dermatophilosis is considered to be a zoonotic agent.

3. 
True. Dermatophilus congolensis is a gram-positive organism.

 

Original Research: Rat Model

Green et al.  Characterization of Cotton Rat (Sigmodon hispidus) Eosinophils, Including Their Response to Respiratory Syncytial Virus Infection, pp. 31-40
Domain 3: Research
Tertiary Species: Other Rodents

SUMMARY: The roles of eosinophils in Respiratory Syncytial Virus (RSV) infection are complex and not fully understood. The response to intranasal challenges with allergen (house dust mite), bacteria (S. aureus) and viruses (measles virus and influenza A) was characterized in the commercially sourced cotton rats. Cotton rats were also challenged intranasally with RSV after being either vaccinated or exposed to an allergen. Baseline eosinophils in the blood and bronchoalveolar (BAL) fluid were established to be 7.4% ± 3.4% and 56.4 ± 12.5%, respectively. These levels are higher than in mice and humans. Eosinophils levels in the BAL were significantly increased in challenges with house dust mite but not with S. aureus, measles virus, influenza A virus and RSV. These findings were comparable to those in other species. The eosinophilic response following infection with RSV however, contrasted with another study which observed an increase. Eosinophils in the blood were significantly decreased in cotton rats infected with RSV during an allergic reaction. This finding is consistent with that in mice. Challenge with RSV after vaccination resulted in a significant increase in eosinophils in the BAL fluid.

QUESTIONS
1. 
Which rodent species are highly susceptible to RSV infection?
a. 
Wistar rat
b. 
Syrian hamster
c. 
Sprague Dawley rat
d. 
Cotton rat
e. 
Brown Norway rat
2. 
In the mouse, most eosinophils reside in the:
a. 
Lungs
b. 
Intestines
c. 
Stomach
d. 
Spleen
e. 
Skin
3.
Which of the statements below are correct?
a. 
Neither influenza A virus infection nor measles virus infection increases the number of eosinophils in the lung
b. 
The eosinophilic response in RSV infections is reduced after a challenge with an allergen 
c. 
Neutrophilia is recognized as the predominant finding in vaccine-enhanced disease in cotton rats and mice
d. 
Primary RSV infections cause an increase in pulmonary eosinophils by inducing IL5
ANSWERS
1. 
d
2. 
b
3. 
a, b
Original Research: Guinea Pig Model

Collymore et al. Humane Endpoints for Guinea Pigs Used for Mycobacterium tuberculosis Vaccine Research, pp.  41-47
Domain 1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Secondary Species: Guinea Pig (Cavia porcellus)

 

SUMMARY: Tuberculosis is a primary respiratory disease caused by the bacteria Mycobacterium tuberculosis and infects an estimated 1/3 of the world’s population with many deaths annually. Comorbidities such as HIV and drug resistance make treatment and eradication even more difficult. The current vaccine is only partially effective for infants and essentially not effective for adults, which makes it an ideal candidate for research. Guinea pigs are an excellent model for tuberculosis since they are highly sensitive to the disease. The authors noted guinea pigs developed dyspnea at a certain time after infection and chose to use this in combination with other clinical signs including weight loss to establish humane endpoint criteria. Clinical signs were compared against histologic analysis of tissues as well as colony forming units.  Results of the study demonstrate that body weight loss, dyspnea, and activity during handling can be used in combination to determine humane endpoints for guinea pigs used in TB vaccine research. The table below shows the monitoring guide that was used to establish objective data.
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QUESTIONS
1. 
T/F: Guinea pigs are a hystricomorphic rodent species.

2. 
T/F: Guinea pigs do not exhibit sexual dimorphism.

3. 
What stain can be used to histologically confirm the presence of M. tuberculosis
4. 
Aerosol infection of M. tuberculosis in guinea pigs occurs at what biosafety level?

  

ANSWERS
1. 
T

2. 
F

3. 
Acid fast

4.  
BSL-3

 

Original Research: Pig Model

Beale et al. Duodenal Cannulation in Pigs (Sus scrofa) as a Drug Delivery Method, pp. 48-55
Domain 3: Research

Primary Species: Pig (Sus scrofa)
 

SUMMARY: A modified bovine intestinal cannula was utilized to cannulate the duodenum in ~45kg female Yucatan swine (n=7), using a right paracostal approach, to facilitate the delivery of large capsules for gastrointestinal pharmacokinetic studies without the use of sedation or anesthesia. Modifications to the commercially available cannula included formation of the cannula from a full to a half pipe, replacing the plastic outer ring with a silicone ring, and utilizing a plug with a flat rubber top design. A size 0 capsule will easily slide down the cannula. The duodenal cannulation occurred 6-10cm distal to the pylorus and intestinal tearing upon cannula placement was the most challenging reported surgical technique. Bandaging the site was most successful when a reusable fabric bandage material with hook-loop fasteners was utilized. Leakage of intestinal contents did occur in the pigs, with one pig requiring euthanasia after 5 months due to epidermal thinning and necrosis, but most irritation was managed with medicated topical emollients and frequent bandage changes. The cannulas were successfully maintained for 4-18 months. Necropsy did identify abdominal adhesions at the cannulation site. The cannula did induce histologic changes in the intestinal mucosa at the site, but these changes did not persist distal to the cannula.

 

QUESTIONS
1.  
True or False. The pancreatic duct empties into the common bile duct of swine.

2.  
Define a Heidenhein pouch.

 

ANSWERS
1.  
False. The bile duct and pancreatic duct enter the duodenum separately, with the pancreatic duct emptying more distal to the pylorus (~10-20cm) than the bile duct (1.5-6cm).

2. 
The Heidenhein pouch allows for the collection of gastric secretions without gastric contents. A portion of the stomach along the greater curvature is removed, pouched, and cannulated externally on the lower abdomen.

Case Report: Canine Model

Guerriero et al. Cutaneous Toxicity in a Laboratory Beagle (Canis lupus familiaris) after Chronic Administration of Doxorubicin Hydrochloride, pp. 56-62
 

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

Primary Species: Dog (Canis familiaris)

SUMMARY: A three-year-old female beagle (Canis lupus familiaris) developed epithelial desquamation of the shoulders and ventrum after an 8-week treatment with the free form of doxorubicin to invoke doxorubicin-induced cardiomyopathy. The animal was single housed, received weekly IV doxorubicin through a vascular access port as well as prophylactic antibiotics (enrofloxacin 5mg/kg) and ondansetron as needed. Patchy alopecia began on all 4 limbs and the muzzle after 5 weeks of treatment as well as otitis externa. The first lesion of epithelial desquamation was noted after the 8th dose of doxorubicin and was treated symptomatically with antibiotic treatment changed to cefpodoxime 5mg/kg and a spray with phytosphingosine was added. After 3 weeks, the lesions progressed further despite treatment to have areas of ulceration and were painful – carprofen was initiated.

Three skin biopsies were taken under general anesthesia with post-procedural analgesia provided. All sites had similar lesions consisting of epidermal hyperplasia and ulceration, apocrine gland hyperplasia and dilation, and perivascular lymphocytic dermatitis. While cutaneous toxicity commonly occurs with pegylated liposomal formulations of doxorubicin in humans, this case was associated with the free form of doxorubicin. Most reports of epithelial toxicity in humans receiving chemotherapeutic agents describe palmoplantar erythrodysesthesia in a dose-dependent fashion.

There are several theories regarding the pathogenesis of cutaneous toxicity associated with anthracyclines including extravasation in highly vascular sites, escape of the compound and metabolites with sweat, and chronic inflammation/trauma to high-friction sites. Because of the distribution of sweat glands in the dog, it is most likely the cause of toxicity. Several treatments are available for PPES; however, none are fully effective. Treatments include vitamin B6, urea-based creams, phytosphingosine creams, cessation or dose reduction of chemotherapeutic therapy, and NSAID therapy to modulate inflammation and promote skin healing.

 

QUESTION

1.  
Chronic treatment with doxorubicin results in which of the following cardiac abnormalities?

a.
Dilated cardiomyopathy

b.  
Hypertrophic cardiomyopathy

c.  
Mitral valve regurgitation

d. 
Tricuspid valve stenosis

  

ANSWER

1.
 a. 
Dilated cardiomyopathy

 

Original Research: Nonhuman Primate Model

Seth et al. Model of Traumatic Spinal Cord Injury for Evaluating Pharmacologic Treatments in Cynomolgus Macaques (Macaca fasicularis), pp. 63-73
Primary Species: Macaques (Macaca spp.)

 

SUMMARY: Traumatic spinal cord injury (TSCI) is a constellation of impairments including limb weakness, dysesthesias, and bowel, bladder, and sexual dysfunction.  TSCI animal models have included mice, rats, cats, dogs, rabbits, and NHP with diverse methods of injury creation.  The aims of the current study were to: 1) determine whether EMG data from tail musculature can be used to formulate a quantitative measure of impairment and recovery from TSCI (“Q value”) and 2) report the TSCI-associated histopathologic abnormalities present 90d after injury. 

 

Materials/Methods:  Six healthy, naïve, SPF adult male cynomolgus macaques were sedated with ketamine and atropine IM, intubated and mechanically ventilated with 1-2% isoflurane anesthesia.  A midline incision and small subcutaneous pocket was created superior to the proximal tail for insertion of a small telemetry device.  Left and right sided incisions to the proximal tail were made to expose and implantation of wire electrodes into the flexor cauda longus and brevis muscles (an agonist-antagonist pair).  EMG data was collected by radiofrequency for 30d to determine baseline tail movements, and responses were mathematically transformed into a quantitative metric for volitional control of tail movement (the “Q metric”).  Values of Q were calculated separately for muscles of the left and right sides of the tail.  A second surgery was performed for laminotomy of the fifth lumbar vertebra.  An epidural balloon catheter was inserted and advanced approx. 10 cm cranial, to the level of the lower thoracic spinal cord.  The balloon was inflated rapidly and remained inflated for 1 minute before deflating for removal.   Subjects remained anesthetized for 1 hour, then four macaques received an IV bolus of thyrotropin releasing hormone (TRH) followed by continuous IV infusion of selenium for 1 hr.  Vitamin E was administered orally once daily starting 1d after surgery and continuing for 90d.  Buprenorphine (traditional or sustained-release) and meloxicam were administered starting the morning before surgery for 72hr postsurgical time frame.  Two macaques (untreated control group) received an infusion of normal saline for 1 hr.  Five subjects were euthanized for necropsy at d90 for histopathologic analysis; one subject (untreated control) was euthanized for necropsy at d 120. 

 

Results:  No evidence of limb weakness or bowel or bladder dysfunction was appreciated.  No subjects demonstrated evidence of pathology beyond the spinal cord.  Laminectomy sites were healed on gross necropsy.  Microscopic evaluation of tissues revealed spheroids and Wallerian degeneration of axons, as well as spongiosis and glial nodules present in both gray and white matter at lesion epicenters and cephalad and caudal to lesions.  Neurons often exhibited satellitosis and chromatolysis with nuclear degeneration.  Q scores before and after creation of the spinal cord lesions were statistically significant, suggesting the lesion led to decreased EMG activity, resulting in decreased tail movements.  Overall, EMG data was insufficient to determine an effect of treatment, as the treatment group was associated with higher Q-values compared to the untreated control group only on the left side; the effect was not noted on the right side. 

 

QUESTIONS
1.
Which IS NOT a reason that the proximal tail was chosen for EMG analysis?
a.  
The tail of cynomolgus macaques is involved in performance of functional tasks and balance

b.  
The tail of cynomolgus macaques has well-developed sensory and motor areas

c.  
The flexor cauda longus and brevis muscles are an agonist-antagonist pair

d.  
The site allows for assessment of limb weakness, bladder impairment, or bowel dysfunction

2.
The spinal cord lesions created in the current study are most consistent with which classification type?
a. 
Concussion

b.  
Contusion

c. 
Laceration

d.  
Solid-core injuries

ANSWERS
1.
d. The device location facilitated measurement of tail movement and muscle activity of the proximal tail only.  The goal of the current animal mode was to limit impairment to the tail with no limb weakness, bladder impairment, or bowel dysfunction.

2.
d. Solid-core injuries – associated without gross disruption of spinal cord architecture 


Concussion – associated with transient neurologic complaint with no identifiable pathologic challenges


Contusion – associated with violent nonpenetrating injuries with substantive disruption of spinal cord architecture

Laceration – result from penetrating injuries (such as knife or bullet wounds)

 

Case Report: Nonhuman Primate Model

Dufour et al. Pseudoaneurysm and Arteriovenous Fistula in a Rhesus Macaque (Macaca mulatta), pp. 74-79

Domain 1: Management of spontaneous and experimentally induced diseases and conditions
Task 4: treat disease or condition as appropriate

Primary Species: Macaques (Macaca spp.)
SUMMARY: Case report of a 7-year old (or possibly 8) female Rhesus macaque, weight 8kg, in an SIV protocol. Blood had been collected by femoral venipuncture on 3 occasions in the 73 days prior to appearance of a 5cm swelling in the left groin, with bruising distally. Color Doppler showed a 'yin-yang' pattern of blood flow, confirming an aneurysm (all 3 layers present) or pseudoaneurysm (missing a layer), and the limb was cool to the touch. One week later, the area was filled with a large thrombus (a laminar structure and no yin-yang flow) and the limb felt moderately cool. Treatment options included surgical resection or ultrasound-guided compression (used in humans). In their experience, surgical resection is best, and they have seen numerous cases of arterio-venous fistula successfully repaired in this way. Surgery consisted of ligation and resection of the femoral artery and vein, including the pseudoaneurysm. Collateral neovascularization was extensive, and 150 ml of blood was administered to correct blood loss. The macaque recovered uneventfully. 

QUESTIONS
1. 
What approximate single venous blood sample volume can safely be collected from an 8-kg female rhesus macaque?

a. 
2.2 - 6.4 ml
b. 
4.4 - 6.4 ml
c. 
22 - 32 ml
d. 
44 - 64 ml
e. 
220 - 640 ml
2.  
What is the most likely cause of femoral pseudoaneurysm in an experimental macaque?

a. 
Congenital

b. 
Infectious

c. 
Iatrogenic

d. 
Traumatic

3. 
A macaque is presented with a 2-cm diameter pseudoaneurysm of the femoral artery following blood sampling. There is mild bruising, and the distal part of the leg is warm and not swollen. Hematocrit is 27.4%, hemoglobin 5 g/dL. The macaque is a young adult with no other problems. The best treatment option would be:

a. 
Ligation and resection of the affected artery

b. 
Ultrasound-guided compression repair

c. 
Cage rest for 3 weeks

d. 
Thrombin injection into the pseudoaneurysm

ANSWERS
1. 
d (assuming blood volume of 55-80 ml/kg)

2. 
c
3. 
b (see also Daviau and Merton, JAALAS 49(5):647-651, September 2010: Nonsurgical repair of a pseudoaneurysm in a cynomolgus macaque (Macaca fascicularis)). Aneurysms of >3cm diameter would be better treated surgically.

Goodall et al. Surgical Treatment of Recurrent Rectal Prolapse in an Adult Female Black-crested Mangabey (Lophocebus aterrimus) by Colopexy, pp. 80-83

Domain 1: Management of spontaneous and experimentally induced diseases and conditions 
Tertiary Species: Other Nonhuman Primates

SUMMARY: This is a case report of a 13-y-old, 7.56-kg, female black-crested mangabey (Lophocebus aterrimus) with a 3-y history of intermittent rectal prolapse. One day after arrival to the reporting facility, a rectal prolapse of approximately 5 to 7cm accompanied by considerable bleeding was discovered. The prolapse resolved spontaneously each time but an increase in aggressive behavior was observed and a more permanent treatment was pursued. Diagnostics revealed a moderate normocytic, hypochromic regenerative anemia and serum was icteric. Endoscopic visualization of the rectum and distal colon revealed diffusely pale mucosa, with several focal ulcerations and diffuse edema. Overall, no specific change to account for recurrent rectal prolapse was found. A colopexy surgery laparoscopically was planned given this species’ tendency to dismantle sutures, and to limit postoperative discomfort. Numerous intraabdominal adhesions between the cecum and body wall were present and prevented adequate insufflation with CO2 and space to facilitate laparoscopic dissection. Therefore, a laparotomy was conducted. The serosa of the antimesenteric side of the colon was scarified by using a surgical blade, and electrocautery was used to disrupt the peritoneal surface of the left caudal body wall. The colopexy was achieved by using three 3-0 polydioxanone sutures in a cruciate pattern. The mangabey remained hospitalized for 4 wk, during which time neither recurrence of rectal prolapse nor rectal bleeding occurred. The animal was reevaluated under general anesthesia at 1 mo after surgery, the surgical site had healed without complication, and the sutures were removed.

 

QUESTIONS
1. 
Which of the following is a common cause of rectal prolapse in NHPs but not common in humans?
a. 
Prostatitis
b. 
Neoplasia
c. 
Urolithiasis
d.  
Stress
e.  
Parasites
2.  
Which of the following is NOT a treatment for partial rectal prolapse?
a.   No treatment as they may reduce spontaneously
b. 
Lubrication
c. 
Hypotonic compresses
d.  
Pursestring sutures
 

ANSWERS
1. 
d
2. 
c (should be hypertonic compresses) 

