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Mouse Models
Salleng et al. Staphylococcus xylosus Cystitis and Struvite Urolithiasis in Nude Mice Implanted with Sustained-release Estrogen Pellets, p. 256-260
Domain  1: Management of Spontaneous and Experimentally Induced Diseases and Conditions

Primary Species:  Mouse (Mus musculus)

 

SUMMARY: This case report offers the novel finding of Staph xylosus as the colonizing bacterium of cystitis (with consequent struvite urolithiasis) associated with sustained-release (SR) estrogen administration in reproductively intact, nude (J:NU-Foxn1nu) mice.  Mice received estrogen supplementation in the form of a SR pellet (0.25 mg) to support the growth of human breast cancer cells (MCF7).  Numerous publications document the adverse physiologic effects of SR estrogen administration in mice (urinary retention, hydroureter, hydronephrosis, cystitis, pyelonephritis, perianal dermatitis, and urolithiasis).  Proteus mirabilis, E. coli, and Staph intermedius are typical causative agents.  Mechanistically, estrogen increases urethral resistance and leads to urine retention/stasis within the bladder, ultimately resulting in the formation of uroliths. 

 

At 6 wks post implantation, 4/30 mice demonstrated lethargy and dehydration.  Necropsy (2/4) revealed a distended bladder (thickened, edematous) that contained white, opaque uroliths.  One mouse demonstrated marked, unilateral ureteral dilation and the presence of white luminal material.  UA revealed cocci, RBCs, neutrophils, and struvite crystals.  Histopath of the kidneys revealed a multifocal, neutrophilic, tubulointerstitial nephritis as well as focally extensive, interstitial fibrosis and tubular loss.  One mouse demonstrated unilateral suppurative pyelonephritis and hydronephrosis.  Cocci were present in the renal pelvis, ureter, renal tubules, and bladder lumen.  Stone analysis confirmed the presence of struvite, and urine culture revealed pure growth of S. xylosus.
 

Plasma levels of estrogen associated with SR pellets are highly variable.  Other methods of estrogen administration (namely PO in nut paste/water) often result in more predictable dosing without adverse physiologic effects.  As S. xylosus is a common skin commensal of mice, the authors suggest that this bacterium may require exclusion in immunocompromised colonies.  PO administration of enrofloxacin was also suggested as an effective prophylactic treatment to prevent the occurrence of cystitis/urolithiasis in immunocompromised animals undergoing estrogen therapy.

 

QUESTIONS
 1.  Struvite crystals are composed of:

a.  
Calcium oxalate

b.  
Magnesium ammonium phosphate

c.  
Silica

d.  
Ammonium biurate

e.  
Cystine

 2.  Which of the following bacteria is a common skin commensal of mice?

a.  
Staphylococcus aureus
b.  
Streptobacillus monoliformis
c.  
Staphylococcus xylosus
d.  
Pasteurella multocida
e.  
Mycoplasma pulmonis
 3.  T or F:  Struvite crystals are radiopaque.
 

ANSWERS 
1.  b. Magnesium ammonium phosphate

2.  c. S. xylosus
3.  T

 

Misic et al. Culture-independent Profiling of the Fecal Microbiome to Identify Microbial Species Associated with a Diarrheal Outbreak in Immunocompromised Mice, pp. 261-268

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:  Mouse (Mus musculus)

SUMMARY:  This case study describes an infectious outbreak of diarrheal disease of unknown origin that occurred in 2015 within an NSG–NSGS core facility at the University of Pennsylvania.  NSGS (NOD-SCIDγ) mice and triple-transgenic NSG mice are two commonly used mouse models for engraftment and study of human cells.  Both strains completely lack an adaptive immune system (including T, B, and natural killer cells) and exhibit a severe deficiency in cytokine signaling, and thus both strains require special husbandry practices to limit their exposure to opportunistic pathogens.  Special husbandry practices include use of autoclaved microisolation or pressurized IVC, weekly cage changes, acidification of sterile water to pH 2.5 to 3.0 (to restrict Pseudomonas species), and irradiated or autoclaved food, all conducted within a barrier setting that limits unnecessary foot traffic.  
The diarrheal outbreak –characterized by high morbidity and low mortality- rapidly affected 75% of the colony within the barrier and ultimately required complete depopulation, resulting in the euthanasia of more than 2000 mice and the complete shutdown and decontamination of a barrier suite.  Affected mice had poor body condition scores (2 on a scale of 5), ruffled fur, severely dilated ceca, intestines with liquid feces, +/- hepatomegaly and splenomegaly. Interestingly enough, traditional diagnostic methods (histopathology, PCR analysis, and culturing), failed to identify the cause of the outbreak, which left everyone in the dark regarding what proactive measures should be taken to reduce chances of future outbreaks.  With the failure of conventional diagnostic tests to uncover the etiology of this outbreak, the authors turned to culture-independent profiling of fecal microbiomes to look for anomalies in the microbiome of affected animals, and thus –potentially- identify suspect bacteria that might have caused the outbreak.  The authors then turned to 16S rRNA gene sequencing and shotgun metagenomics to broadly profile the microbial community in the feces of affected animals (ages 3-6 months).  Using these culture-independent methods, they identified 4 bacterial taxa - Candidatus arthromitus (SFB), Clostridium celatum, Clostridiales bacterium VE202-01, and Bifidobacterium pseudolongum strain PV8-2— that were significantly enriched in the affected mice compared to mice without diarrhea.  All 4 of these bacteria are considered commensal in mice, and results fell short of anything beyond documenting an association (i.e., no cause and effect was demonstrated between the higher levels of these bacteria in the feces of affected animals and the clinical signs observed in those affected animals).  That said, Candidatus Arthromitus (SFB) has been associated with induction of colitis in a SCID mouse model, and it is possible that SFB acted in concert with at least one other bacterial species or product(s) to induce inflammation in the affected NSG/NSGS mice.  
These results helped to guide the decontamination protocol and subsequent husbandry practices for immunocompromised mice- the entire suite was decontaminated with chlorine dioxide gas, and a number of changes enacted:

· No outside materials entered the immunodeficient suite unless sterilized by chlorine-dioxide

· Food was changed from irradiated food distributed by scoop from a common container to high-fat, autoclavable diet portioned out directly to each cage prior to autoclaving

· A Virkon sticky mat (VWR) was placed at the entrance to the suite

· Room access was limited to specific personnel

· The entire suite was converted to housing immunocompromised mice exclusively

No diarrheal disease or opportunistic bacterial infections emerged within the colony following implementation of these changes. This report is the first description of microbiome sequencing used to identify organisms associated with an outbreak in a laboratory animal facility.  Based on this case report, profiling the microbiome can be used in the face of an outbreak to identify potential pathogens, and banking/storing fecal samples on a routine basis may be advantageous to facilitate tracking the microbiome status of immunocompromised mice in the event of gastrointestinal symptoms.

 

QUESTIONS

1. 
According to this report, which method(s) provided insight regarding possible etiology of an infectious outbreak of diarrheal disease of unknown origin within an NSG–NSGS core facility at the University of Pennsylvania in 2015?

a.  
Necropsy

b.  
Histopathology

c.  
PCR analysis

d. 
Bacterial culturing

e. 
Fecal 16S rRNA gene sequencing and shotgun metagenomics

2. 
Which of the four bacterial species identified in the fecal microbiomes of affected mice in this case report has been associated with induction of colitis in a SCID mouse model?

a. 
Candidatus arthromitus (SFB)

b. 
Clostridium celatum

c. 
Clostridiales bacterium VE202-01

d. 
Bifidobacterium pseudolongum strain PV8-2

3. 
T/F: According to this case study, profiling the microbiome can be used in the face of an outbreak to identify potential pathogens?

4. 
T/F: Banking and storing fecal samples on a routine basis may be advantageous to facilitate tracking the microbiome status of immunocompromised mice in the event of gastrointestinal symptoms? 

 

ANSWERS

1.  
e. Fecal 16S rRNA gene sequencing and shotgun metagenomics

2.  
a. Candidatus arthromitus (SFB)

3.  
True
4.  
True
 

Rat Model
Dauchy et al. Effect of Daytime Blue-enriched LED Light on the Nighttime Circadian Melatonin Inhibition of Hepatoma 7288CTC Warburg Effect and Progression, pp. 269-279
Domain 3: Research

Primary Species: Rat ( Rattus rattus)

SUMMARY: Metabolism of liver cancers, including hepatomas, is highly regulated by the circadian hormone melatonin via input from the suprachiasmatic nuclei (SCN). The SCN receive input from ambient light sources via retinal ganglion cells and the chromophore melanopsin, which responds primarily to the blue portion of the visible spectrum (465-485nm). Traditional ambient light sources (cool white fluorescent or CWF lighting) contain less of this type of energy than blue-enriched LED lighting, so it was hypothesized that greater exposure to LED during the light cycle (bLAD) would increase melatonin release and affect the metabolism of hepatomas in vivo. Hepatoma metabolism relies on aerobic glycolysis (Warburg effect) and linoleic acid (LA) metabolism via a cAMP-dependent pathway for growth. Both of these effects can be slowed by an increase in melatonin. In this study, compared to rats on a 12:12 CWF light cycle, rats in bLAD light had 7-fold higher peak plasma melatonin in the middle of the dark phase and prolonged high melatonin levels into the light cycle. Implanted hepatoma xenografts in nude rats showed delayed growth and decrease in tumor cAMP levels, LA metabolism, Warburg effect, and growth signaling activity. This shows that exposure to bLAD light exposure decreases hepatoma metabolism and growth beyond the level permitted by melatonin levels that occur after exposure to CWF light. These supraphysiologic levels of melatonin that can be induced by exposure to bLAD warrant further investigation as a method for inhibiting cancer growth.

QUESTIONS
1. 
Exposure to blue-enriched LED light during daytime results in which of the following effects compared to cool white light?

a.
Lower light and dark cycle melatonin levels. enhancement of hepatoma growth and metabolism

b.
Higher light and dark cycle melatonin levels, inhibition of hepatoma growth and metabolism

c.
Higher light cycle melatonin only, inhibition of hepatoma growth and metabolism

d.
Lower light cycle melatonin only, inhibition of hepatoma growth and metabolism

e.
Higher dark cycle melatonin only, enhancement of hepatoma growth and metabolism

2. 
Which best describes the Warburg effect?

a.
Aerobic glycolysis and lactate production in the absence of oxygen

b.
Oxidative phosphorylation and lactate production despite abundance of oxygen

c.
Aerobic glycolysis and lactate production despite overabundance of oxygen

d.
Oxidative phosphorylation using abundant available oxygen

ANSWERS
1. 
b 
2. 
c
Rabbit Model

Wolfe et al. Refinement and Successful Implementation of a Scoring System for Myxomatosis in a Susceptible Rabbit (Oryctolagus cuniculus) Model, pp. 280-285
Domains 2 & 3

Primary Species: Rabbit (Oryctolagus cuniculus)

SUMMARY: This was a case report that evaluated a disease scoring system for myxomatosis in rabbits in order to facilitate humane endpoint determination.  Myxomavirus is a virus that only causes disease in rabbits.  It is an attractive virus to study because it is oncolytic, selectively killing neoplastic cells.  Myxomavirus (MYXV) has been shown to selectively target human leukemia, myeloma and lymphoma cells while sparing hematopoietic progenitor cells.  

The authors evaluated the scoring system at two institutions in a total of 5 control rabbits that received a non-genetically manipulated strain of MYXV.  The system was first utilized at one program, and then a few minor refinements were made when used in a second program.  Specifically, the parameters that were evaluated were: posture and appearance, eating and drinking, attitude and activity, hydration, eyes, nose, respiration, ears, heart rate, body temperature, body weight, feces, primary lesion, secondary lesions.  Each of these was scored from 0-4, and a disease score of 26 was considered a humane endpoint.  There is a nice table (Figure 1) that specifically defines each of these scores.  

The scoring system worked well, and the authors suggested some further refinements such measuring food and water intake and scoring 0-4 based on how much the rabbit eats and drinks.  The scoring they used was subjective, even though they did actually measure the food and water and they provided some recommendations for intake cutoffs based on their observations of how much the rabbits ate and drank during progression of the disease.  

QUESTIONS
1.  
Name some virus families that show oncolytic properties

2.  
What viral family does myxomavirus belong to?

3.  
What clinical signs of disease does MYXV cause in non-rabbit mammals?

ANSWERS
1.  
Rhabdoviridae, Poxviridae, Adenoviridae, Herpesviridae, Picornaviridae, Reoviridae, Paramyxoviridae 

2.  
Poxviridae (leporipoxvirus)

3.  
None

Swine Model

te Pas et al. Changes in Plasma Protein Expression Indicative of Early Diet-induced Metabolic Disease in Male Pigs (Sus scrofa), pp. 286-293
Domain 3:  Research  

Primary Species:  Pig (Sus scrofa)
SUMMARY: Metabolic syndrome is synonymous with metabolic deregulation and manifests as diabetes, obesity, atherosclerosis and hypertension. Underlying causes include genetic predisposition, excessive eating, an unhealthy diet and insufficient exercise. It is common that individuals are unaware that they are in the early stages of metabolic disease. This study looks to identify protein biomarkers of this early stage to allow for early diagnosis and intervention. The study animals were pigs and they were divided into two groups: one was fed a “western diet” high in saturated fats and the second group was fed a “Mediterranean diet” high in unsaturated diets. Over a 10 week period proteomic analysis was performed on plasma proteins collected 16h after feeding. Of 208 proteins identified 18 were increased in pigs fed a western diet and 16 were increased in pigs fed a Mediterranean diet. The different proteins affected were placed into groups according their molecular function. Overall, pigs fed a western diet had more proteins elevated in the following systems: transport and metabolism of fatty acids and cholesterol, immune functions, peptidases, metal-binding proteins and blood clotting. Proteins related to glycolysis were higher in pigs fed a Mediterranean diet. Ideally analyzing these protein shifts will identify protein profiles that will be predictive of the early stages of metabolic deregulation. An unhealthy diet led to elevated protein levels active in the transport of LDL transport and a healthy diet led to elevated proteins active in HDL transport and LDL removal. An important next step is to validate homologous markers in humans.  

QUESTIONS
1. List common clinical manifestations of metabolic disease.

2. What is the major difference between a western diet and Mediterranean diet? 

3. Of the two diets studied what is the major effect on lipoproteins?

ANSWERS
1. Diabetes, obesity, atherosclerosis and hypertension

2. A western diet is high in saturated fats and a Mediterranean diet is high in unsaturated diets.

3. An unhealthy diet led to elevated protein levels active in the transport of LDL transport and a healthy diet led to elevated proteins active in HDL transport and LDL removal.

Sheep Model

Musk et al. Crossmatching Maternal and Fetal Blood in Sheep, pp. 294-297
Domain 3: Research

Secondary Species: Sheep (Ovis aries)
 

SUMMARY: The preterm lamb model of artificial placenta (ex vivo uterine environment or EVE) has recently been developed. This serves as an artificial version of extracorporeal support of the fetus. The EVE model requires priming of the extracorporeal circuit with whole blood, which initially is maternal blood. However, once this supply is gone, other donor blood products may be needed to maintain the lamb for days or weeks. The major concern with using multiple donor products is the risk of a transfusion reaction, which could lead to acute or delayed immunologic reaction, circulatory overload, transmission of infectious agents, metabolic alterations, and embolism. In clinical practice, crossmatching is not considered necessary because it is time- and cost-prohibitive and because transfusion reactions in small ruminants is low. Currently there is no information out there regarding preterm and neonatal offspring receiving single or multiple blood transfusions, and the clinical practice of not crossmatching may not be appropriate for the EVE model. For this reason, the authors wanted to investigate the incidence of ex vivo incompatibility between maternal RBC and fetal plasma.

Here the authors collected blood from both the dams and preterm lambs right after delivery, separated, and then stored the blood. Gel column crossmatching was done 3-4 weeks later (major crossmatching). They scored the magnitude of agglutination and considered samples compatible if they scored 1+ or lower. What they found was that all but one crossmatch (1 of 40, 2.5%) were considered compatible. However, when they looked at the crossmatched dam/dam samples, 4 of 13 (30.8%) were considered incompatible.
The authors concluded that lambs may not be born with antibodies against other blood types, but must acquire them some time during early life. They also concluded that preterm lamb fetuses can accept donor blood with minimal to negligible risk of immunologic transfusion reactions because they do not ingest colostrum and are too young to produce antibodies against foreign antigens. While this paper addresses single transfusion reactions, they are unsure about the compatibility of multiple transfusions. It is recommended to perform crossmatching prior to use of new donor products. The authors suggest obtaining as much blood from dams destined for euthanasia to ensure preterm lambs are getting blood from a single source, but if supplies run out, one should 1)crossmatch prior to transfusion and 2) use synthetic products to increase oxygen carrying capacity of fetal blood.

 

QUESTIONS
1. 
What type of placenta do Ovis aries have?

2.  
When performing a major crossmatching, ________ serum is mixed with ______ RBCs.

3. 
What is the normal gestational length of Ovis aries?
a. 
121 days

b. 
200 days

c. 
152 days

d. 
114 days

e.
280 days

 

ANSWERS
1.  
Cotyledonary, epitheliochorial

2.  
Recipient; donor

3. 
c. 152 days

 

Nonhuman Primate Models

Atkins et al. Systemic Iron Deficiency in a Nonhuman Primate Model of Endometriosis, pp. 298-307
Domain 1: Management of Spontaneous and Experimentally Induced Disease Conditions

Primary Species: Macaques (Macaca spp.)
 

SUMMARY: Endometriosis is characterized by the growth of endometrial tissue implants outside the uterus and affects millions of women in child-bearing years worldwide. Symptoms include severe pelvic and abdominal pain, infertility, and heavy or irregular menses, fatigue, weakness, and malaise. Excessive blood loss through heavy menses and chronic systemic inflammation may both lead to iron unavailability; however little is known about iron kinetics and erythropoiesis in this disease process. A retrospective data analysis by the authors comparing pre-operative hematologic data in women with confirmed endometriosis and without found that women with endometriosis had significantly decreased hematocrit than age-matched controls. This led the authors to further investigate iron kinetics in endometriosis in the NHP macaque model of spontaneous endometriosis.  The authors reviewed clinical information from medical records and necropsy reports from Wake Forest School of Medicine. Animals were included if they had naturally occurring endometriosis confirmed by fluid cytopathology or histopathology; exclusion criteria included conditions that may alter hematologic parameters (e.g. neoplasia, chronic bleeding disorders). Blood, bone marrow, and liver samples were obtained and evaluated for hematology, iron kinetics and storage and hematopoiesis, serum hepcidin and erythroferrone concentrations, and immunoreactivity of duodenal ferroportin-1 transporter. Results showed NHP with endometriosis had anemia, decreased hepatic and bone marrow iron stores, decreased serum hepcidin, and decreased serum iron levels; which supports iron loss as the major mechanism underlying the hematologic abnormalities. Dietary iron supplementation is commonly used to prevent clinical signs of iron deficiency in women, however anti-inflammatory therapies may be needed as an alternative to suppress the hypothalamic-pituitary-ovarian axis for treatment of pelvic pain, and may help to correct iron deficiency associated with endometriosis. The authors concluded that further studies are needed to elucidate mechanisms in women suffering from iron deficiency in endometriosis.

 

QUESTIONS
1.  
What is the function of hepcidin?

2. 
In NHP with decreased hepatic and bone marrow iron stores, would dietary iron supplementation alone be likely to restore systemic iron homeostasis?

3.  
How does dietary iron get absorbed by the body?

4. 
Why are NHP superior to other animal models of endometriosis?

 

ANSWERS
1. 
Hepcidin is a peptide produce in the liver that induces the endocytosis of ferroportin-1, which is essential for iron movement throughout the body.

2.  
No

3.   Ferroportin-1 transporter in the duodenum catalyzes dietary iron transfer across the basolateral aspect of enterocytes into circulation.

4.  
NHP are a natural model of endometriosis and have physiologically similar menstrual cycles

 

 
Lemoy et al. Primary Myxoid Liposarcoma of the Greater Omentum in a Rhesus Macaque (Macaca mulatta), pp. 308-313

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

Primary Species: Macaques (Macaca spp.)
SUMMARY: A 9-year-old male rhesus macaque was found during a routine, sedated exam to have a slightly firm, irregular, central cranial abdominal mass and a right inguinal hernia.  Clinical differential diagnosis for a cranial central abdominal mass in NHPs should include gastric foreign body, abscess, cyst, and neoplasia of the surrounding organs, including the liver, pancreas, and gastrointestinal system.  Abdominal radiography confirmed the presence of a large abdominal mass, but ultrasonography and cytology were nondiagnostic.  A mesenteric mass was incidentally found during an exploratory laparotomy, and histopathology revealed a myxoid liposarcoma.  The macaque presented 11 months later with severe abdominal distention.  Recurrence of the mass was confirmed by necropsy and histopathology.

Liposarcoma is a mesenchymal tumor that originates from primitive cells that undergo adipose differentiation.  They are typically placed into 3 categories: well-differentiated, pleomorphic, or myxoid.  Clinical behavior of liposarcoma in NHPs varies from locally aggressive with no recurrence after excision in the case of well-differentiated liposarcoma to recurrence with severe spreading to adjacent structures and possible metastasis in the case of myxoid liposarcoma.  Aggressive surgical mass excision with wide margins is the most effective treatment for liposarcoma.  Myxoid liposarcomas are highly radiosensitive, and radiotherapy has been used for local control of tumors as well as to debulk tumors prior to surgery.

QUESTIONS
1.  
Which of the following types of liposarcoma is the most common in people and animals?

a. 
Well-differentiated

b. 
Dedifferentiated

c. 
Pleomorphic

d. 
Myxoid

2.  
Which of the following neoplasms are the most prevalent in geriatric NHPs?

a. 
Pancreatic adenocarcinoma

b. 
Pulmonary carcinoma

c. 
Colonic adenocarcinoma

d. 
Mesothelioma

3.  
Which of the following stains can identify neutral lipids and fatty acids in smears and tissues?

a. 
Von Kossa

b. 
Oil Red O

c. 
Periodic acid-Schiff

​d. 
Hematoxylin and Eosin

ANSWERS
1. 
a

2. 
c

3. 
b

Bodi Winn et al. Lung Lobe Torsion in an Adult Male Common Marmoset (Callithrix jacchus), pp. 314-318

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

Secondary Species: Marmosets/Tamarins (Callitrichidae)
 

SUMMARY: Lung lobe torsion (LTT) is a rare and life-threatening condition which has been reported in mammals, including humans.  LTT can occur spontaneously and/or in association with underlying conditions such as respiratory disease, thoracic surgery, pneumothorax, and trauma.  Primary clinical signs include acute onset tachypnea and persistent dyspnea.

 

This is a case report of a 6 year old male common marmoset (Callithrix jacchus) that presented for physical examination following a 3 month history of 10% loss in body weight over 3 months, with no additional clinical signs.  Lethargy and tachypnea were noted on the day of exam prior to sedation. Once sedated, dyspnea, pale mucous membranes, and a BCS of 2/5 were noted. SpO2 remained at 75%-77%.  Muffled heart sounds and decreased bronchovesicular sounds were noted on auscultation of the right thorax. Thoracic radiographs revealed significant right lung consolidation with a vesicular emphysema pattern in the right caudodorsal lung field; and dorsal displacement of the heart. 

Ultrasound revealed consolidated lung fields with fibrin tags and the presence of pleural fluid. A modified transudate, dark red-brown in nature was obtained from thoracentesis. CBC and chemistry was largely nonspecific but included a mild anemia, hypoproteinemia, elevated creatinine and BUN, hyperglycemia, and hyperphosphatemia.  Due to poor prognosis, the marmoset was euthanized. 

 

On necropsy the cranial and middle lobes of the right lung were dark red-brown, edematous and twisted around its longitudinal axis at the hilus. 
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Histology: right cranial and middle lung lobes were compressed and coiled around the bronchial bifurcation, with infarcted parenchyma. 
[image: image2.png]



Diagnosis: acute torsion of the right cranial and middle lung lobes with lobar infarction

QUESTIONS
1. 
LTT is definitively diagnosed on:

a. 
Histopathology

b. 
Radiology

c. 
Ultrasound

d. 
Necropsy 

2.  
The most common diagnostic finding in an LTT case:

a. 
An abruptly ending bronchus on CT

b. 
Enlargement and consolidation of a torsed lung lobe on CT

c. 
Dark red-brown modified transudate from thoracentesis 

d. 
a & b
e. 
All of the above

 

ANSWERS
1. 
d
2. 
d
 
Bauer et al. Management of Ocular Human herpesvirus 1 Infection in a White-faced Saki Monkey, pp. 319-323

Domain 1: Management of Experimentally Induced Diseases and Conditions

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

Tertiary Species: Other Nonhuman Primates

 

SUMMARY: A 20-year-old male intact white-faced Saki monkey was evaluated for an acute ocular disease of the right eye. 
Initially, the monkey showed right sided periocular lid swelling and edema, a central corneal ulcer, and anisocoria with a miotic right pupil. The monkey was given supportive treatment with Ringers solution, penicillin G benzathine and procaine, ivermectin, and meloxicam, Neomycin, polymyxin, and bacitracin ophthalmic ointment for the corneal ulcer, tramadol, azithromycin, and ciprofloxacin.

10 days after, the corneal ulcer became slightly larger and a temporary tarsorrhaphy was performed on the right eye. The left eye began showing some mucoid discharge and exudative abrasions and ulcerations were seen on the right arm and face. Penicillin G benzathine and procaine, meloxicam, gentamicin, lactated ringers solution, nystatin-neomycin sulfate-thiostrepton-triamcinolone ointment was applied topically and scabs and wounds cleaned with chlorhexidine solution. A swab collected from the corneal and subconjunctival swab tested positive for HHV-1 by PCR and treatment with cephalexin, meloxicam, and acyclovir were initiated.  

At the recheck exam to remove the tarsorrhaphy sutures, gentamicin was applied to the right eye, and meloxicam, ceftiofur and lactated ringers solution were given. L-lysine treatment was started and acyclovir, cephalexin, ciprofloxacin, and meloxicam treatment were continued.

25 days after the initial presentation, the corneal ulceration had resolved but the right eye was considered nonvisual. Treatment with L-lysine was continued.

6 months after the initial presentation, the left eye started showing conjunctival hyperemia; later testing positive for HHV1 on PCR. Acyclovir treatment was reinitiated once again.

Over more than a 2-year period since the initial presentation, three other flare-ups of periocular pruritus and conjunctivitis were treated with courses of acyclovir. The right eye was eventually enucleated due to recurring ocular disease and all treatments discontinued.

2 months after the enucleation, the monkey became acutely neurologic and blind. Progression of HHV1- associated disease was suspected and the monkey was euthanized. Histopathology and PCR analysis were consistent with viral encephalitis due to HHV1. Coinfection with Pithecia pithecia lymphocryptovirus 1 was also identified.

This report is important because it is the first description of the management of a platyrrhine with HHV1, and the first report of HHV1 in a white-faced Saki monkey that was not rapidly fatal. Treatment was primarily aimed at reducing shedding using acyclovir and L-lysine during times of suspected increased shedding. Cage mates which shared the enclosure neither seroconverted nor displayed clinical signs. The role of Pithecia pithecia lymphocryptovirus 1 in this case remained unknown.

 

QUESTIONS (True or False)
1. L-lysine has shown to be reliable and effective for controlling herpesviral disease.
2. Acyclovir and valacyclovir have shown to be reliable and effective for treatment of Human herpesvirus 1 (HHV1).
3. Testing for a positive serologic response is a reliable way to screen for HHV1 infection in platyrrhines.
 

ANSWERS
1.
False

2.
True

3.
False
