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SARS-CoV-2 morbidity, treatment interventions, and vaccination practices in tigers (Panthera tigris ssp) in North American zoos. Ashlyn Heniff, Denise McAloose, Erika Crook, Tara M. Harrison

Abstract:
Amur (Panthera tigris altaica), Sumatran (Panthera tigris sumatrae), and Malayan (Panthera tigris jacksoni) tigers managed under the Tiger Species Survival Plan (SSP). A retrospective, voluntary online survey was sent to all North American zoos holding SSP tigers between January 2020 and June 2023. Responses were received from 55 of 108 institutions (51%) housing 162 tigers in total, and SARS-CoV-2 infection was diagnosed in 39 tigers from 15 institutions (20 Amur, 8 Sumatran, and 11 Malayan [1 to 18 years old; 17 males and 22 females]). This corresponds to a minimum study group infection incidence of 24% over 42 months. Clinical signs included dry cough (82%), inappetence (64%), lethargy (62%), nasal discharge (46%), wheezing (31%), wet cough (18%), and ocular discharge (15%). Most cases were characterized as mild (n = 22) or moderate (14). A single case was characterized as severe. Two cases were asymptomatic. Seventeen positive tigers had been vaccinated once (n = 8) or twice (9) for SARS-CoV-2 prior to infection. No deaths due to SARS-CoV-2 were reported in the study group. Treatment interventions included antibiotics (49%), NSAIDs (18%), antiemetics (15%), and fluids (13%). No treatments were administered in 19 of 39 cases (49%). Amongst participating institutions, 69% reported fully vaccinating tigers for SARS-CoV-2 (≥ 2 doses). Most SARS-CoV-2–infected tigers presented with mild to moderate clinical signs and recovered with limited to no treatment interventions. Asymptomatic SARS-CoV-2 infections can occur in tigers and may be underreported. Tigers vaccinated for SARS-CoV-2 remain susceptible to infection.

Summary:
· Confirmed SARS-CoV-2 infections in 39/162 tigers (24% occurrence) from 15 institutions
· Most common clinical signs: dry cough (82%), inappetence (64%), lethargy (62%), nasal discharge (46%), wheezing (31%)
· Additional signs: wet cough, ocular discharge, dyspnea, diarrhea, fever, sneezing, vomiting, epistaxis 
· The majority of cases were mild (56%) to moderate (36%). 5% asymptomatic and 3% severe.
· Treatments: no treatment in 49%, antibiotics 49%, NSAIDS 18%
· Additional treatments: antiemetics, fluids, steroids, antifungals 
· Of the 39 positive cases, 8 had been vaccinated once, 9 had been vaccinated and boosted
· No apparent trend was observed between vaccination status and case severity
· 9 tigers that received 2-dose series → 4 mild, 5 moderate
· Testing: feces (91%) and nasal swabs (41%) for rRT-PCR were most often utilized 
· 60% of institutions reported never testing any individuals (asymptomatic infections may be higher)
· Whole genome sequencing was performed in only 27% of cases, so unable to compare clinical disease or vaccine efficacy among variants.
· No SARS-CoV-2 deaths were reported, 1 animal died 2 days after testing positive, though gross and histologic lesions were not consistent with covid 

Take home points:
· Tigers infected with SARS-CoV-2, the most common clinical signs were dry cough, inappetence, lethargy. Disease was generally mild to moderate with no deaths reported. 
· Vaccination did not appear to decrease case severity and did not prevent infection, 9 tigers that received 2-dose series became infected (4 mild, 5 moderate)

Retrospective review of eyelid coloboma in snow leopards (Panthera uncia) housed under managed care in North America: 49 cases (2000–2020). Georoff, Timothy A., and Annajane B. Marlar.
 
Abstract:
To determine incidence, trends in presentation, associated ocular lesions and other diseases, treatment modalities, and case outcomes of eyelid coloboma cases in snow leopards. Medical records were retrospectively searched to identify snow leopards in which eyelid coloboma was diagnosed between January 1, 2000, and December 31, 2020. Data recorded from each animal included signalment, ophthalmic examination information, clinical signs, concurrent health conditions, medical and/or surgical interventions, time to resolution of signs, recurrence of clinical signs, and direct relatives with a history of eyelid coloboma.Ocular clinical signs were present at diagnosis in most cases but not seen in all cases. Corrective procedures were undertaken in 39 cases. Clinical signs were resolved by the total combination of interventions in 84.6% of individuals; however, signs resolved in only 33.3% of cases after a single surgical reconstruction or cryoablation procedure per eye. Eyelid coloboma is widespread in the North American snow leopard population. A high percentage (73.5%) have an affected sibling, parent, or grandparent, suggesting a heritable component. Surgical correction resolves or improves clinical signs in most cases, but there is a high rate of postprocedural complications with all procedure types employed. Most complications are minor and manageable, but these can also impact case outcomes. Animals require long-term monitoring, as clinical signs may recur (in some cases, years after initial signs are reported to be resolved), and some animals may require long-term care to manage signs.

Summary:
· Congenital ocular disease is a long-standing health concern in snow leopards, with initial cases of ocular malformations in zoo-born cubs in the late 1960s
· Lesions described: eyelid agenesis (eyelid coloboma), persistent pupillary membranes, microphthalmia, uveal colobomas, congenital cataracts, retinal cysts, retinal dysplasia
· Historically defined as multiple ocular coloboma (MOC) syndrome
· Clinical signs: trichiasis, blepharospasm, and subsequent corneal pathology
· Eyelid coloboma, n = 49/336 animals. Median age of diagnosis = 38 days. 26 male, 23 female.
· Superior palpebrae in 100% of cases. Bilateral in 83%, no clinical signs in 30%
· Corneal lesions (ulceration, scarring, keratopathy) were common (65%)
· 1 or more additional MOC lesions were seen in 77% with most common being persistent pupillary membranes (49%), juvenile cataracts (26%)
· Affected cubs also had concurrent congenital/developmental conditions including hip dysplasia, swimmer’s syndrome, stifle osteochrondrosis, cardiac anomaly, hydrocephalus 
· Corrective procedures performed in 88% of cases (blepharoplasty, cryoablation), many required repeat procedures (37%)
· 73% of individuals had at least 1 affected relative within 2 generations, however genetic cause has not been proven
· Other proposed etiologies: hypovitaminosis A (proven in rats), infectious disease in utero

Take home: Eyelid coloboma is a common disorder in snow leopards and is frequently associated with additional ocular abnormalities. Treatment improves comfort but often requires multiple procedures and lifelong monitoring. Underlying genetic predisposition is the strongest suspected etiology but not proven.
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Feline leukemia virus in free-ranging neotropical wild felids and in domestic cats found inside protected areas within Rio Grande Do Sul, Brazil
Reck J, Zorzato Gonchoroski G, Santos de Mello L, Proença da Silveira V, Ricardo Lunge V, Benhur Kasper C, Jardim M, Trigo TC. J Wildl Dis. 2025;61(3):708-713.—ALD Summary

Abstract: Feline leukemia virus (FeLV) and feline immunodeficiency virus (FIV) are retroviruses that cause severe diseases in domestic cats. Recently, they have emerged as a concern for wild felids. The aim of this study was to evaluate the exposure to feline retroviruses in free-ranging Neotropical wild felids from southern Brazil. A total of 48 roadkilled wild felids belonging to three species were sampled: Geoffroy’s cat (Leopardus geoffroyi), margay (Leopardus wiedii), and Southern tiger cat (Leopardus guttulus). In addition, 28 domestic cats found inside protected areas were investigated. Both the wild and domestic felids were tested for the presence of FeLV and FIV with lateral flow immunoassay (LFA) and molecular methods. Three wild felids (two Geoffroy’s cats and one margay) were positive to FeLV by LFA (antigen), PCR (proviral DNA), and quantitative reverse-transcription PCR (viral RNA). From the 28 free-roaming domestic cats sampled inside protected areas, 10 (35%) were positive for FeLV. None of the domestic or wild felids were positive for FIV. In addition to the occurrence of FeLV in two species of free-ranging Neotropical felids, FeLV-positive domestic cats appear to be relatively common in protected areas from southern Brazil, posing an important risk of FeLV transmission to threatened wild felids inside those areas.

Background:
· FeLV and FIV: retroviruses
· FeLV outcomes: abortive infection (negative for Ag, proviral DNA, & viral RNA, Ab positive); regressive infection (negative for Ag and viral RNA, positive for proviral DNA—virus integration into genome w/o viral shedding); progressive infection: positive for Ag, proviral DNA, viral RNA—viral shedding)
· FeLV: spread via body fluids; FIV: spread via direct and massive contact w/virions (bites)
· FeLV outbreaks in FL pumas (Puma concolor) and Iberian lynx (Lynx pardinus); positive individuals in European wild cats (Felis silvestris), sand cats (F. margatita)
· FeLV and FIV positive guiñas (Leopardus guigna) and ocelots (L. pardalis) 

Key Points: 
· Objective: evaluate exposure to FeLV/FIV of free-ranging Neotropical wild felids in S Brazil, identify occurrence of FeLV/FIV positive domestic cats in protected areas
· 48 road-kill wild felids b/t 2013-2023 (collected blood and spleen); trapped 28 domestic cats (blood)
· FeLV/FIV Abs via lateral flow chromatography; pro-viral DNA via PCR; viral RNA via qPCR
· No wild felids positive for FIV; 3/48 (6%) positive for FeLV via all 3 methods (2 Geoffroy’s cats, 1 margay)
· Domestic cats: 10/28 (35%) FeLV positive, all negative for FIV
· Lack of data indicating progressive FeLV infection in wild felids except pumas, Iberian lynxes, Geoffroy’s cats, and margays

Take Home:
· Free ranging domestic cars are an emerging issue for conservation and are likely indicated in the spread of FeLV to wild felids
· FeLV more frequently found than FIV in wild and domestic felids (likely d/t way it’s spread)
· Geoffroy’s cats and margays can likely develop progressive FeLV infection



Highly pathogenic avian influenza virus exposure and infection in free-ranging bobcats (Lynx rufus) in New York, USA
Turner HM, Fuller AK, Twining JP, Hitchener GR, Fadden MA, Stallknecht DE, Poulson RL, Carter DL, Watson MB, Schuler KL, Bloodgood JCG. J Wildl Dis. 2025;61(2):515-521.—ALD Summary

Abstract: Highly pathogenic H5N1 influenza A virus (HP H5N1) cases in wild mammals have been increasing globally. Carnivora has been the most affected mammal order; however, the extent of morbidity and mortality in carnivores exposed to HP H5N1 remains undefined. We assessed the presence of antibodies to H5 and N1 in the sera of 16 live-captured bobcats (Lynx rufus) in New York State, USA; reported on postcapture outcomes of HP H5N1-exposed bobcats; and reported on a case of HP H5N1 infection in one bobcat. In 2024, 4/16 bobcats (25%) tested positive for antibodies to H5 and N1. Two bobcats were confirmed alive as of November 2024 according to GPS data; the other two were alive as of June 2024, when their GPS collars stopped communicating. Another bobcat, which was negative for HP H5N1 antibodies at capture, died from HP H5N1 infection within 5 wks of capture. Our results provide evidence of bobcats both surviving and succumbing to HP H5N1 infection and highlight the importance of focused health studies paired with monitoring data to better understand exposure, infection, and outcomes for novel pathogens and species.

Background: 
· HP H5N1 of Eurasian lineage goose/Guangdong clade 2.3.4.4b spreading through US since Dec 2021
· Large scale outbreaks in at least 67 species of mammals, esp pinnipeds (elephant seal (Mirounga leonine) pup mortality 96% in Argentina
· Carnivora most affected, think d/t eating infected carrion

Key Points:
· Objective: determine prevalence of Abs to H5 and N1 in free ranging bobcats (Lynx rufus)
· 16 bobcats from NY, tested for influenza A (IA) Abs via ELISA then to H5 and N1 hemagglutination inhibition (HI), virus neutralization, and enzyme-linked lectin assay (ELLA)
· 9/16 (56%) positive to IAV via ELISA; 4/9 (44%) positive for H5N1 (rest positive for low pathogenic IAV); 2 alive at end of study and 2 alive when collars stopped communicating
· 2 died during study, 1 had IAV Abs at capture but unknown cause of death, 1 had no IAV Abs at capture but died of HP H5N1(lung and brain lesions)
· 25% exposure of bobcats in this area to HP H5N1
· Abs noted suggests survival from HP H5N1, consistent with study in beech martens (Martes foina)
· Risk factors not well defined but could include: infection and mortality in wild and domestic birds, behavioral traits like eating birds or scavenging carrion, inadequate biosecurity measures for disposal of livestock carcasses

Take Home: 
· HP H5N1 has been found in bobcats in this region (NY) with a 25% prevalence
· Presence of Abs in non-clinical animals suggests that bobcats can recover from infection, though one animal did die from disease
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Assessment of urinary metanephrine and normetanephrine fractionation analyses as aids in the antemortem diagnosis of pheochromocytomas in clouded leopards (Neofelis nebulosa) 
Sojka PA, Cushing A, Martinelli L, Schwartz H, Zhu X, Ramsay EC.

Abstract:  Objective: To examine the normetanephrine- and metanephrine-to-creatinine urinary fractionation ratios of clouded leopards (Neofelis nebulosa) at various ages. We hypothesized that clouded leopards with large metanephrine- and/or normetanephrine-to-creatinine fractionation ratios would have a pheochromocytoma on postmortem examination. Those subjects with comparatively smaller fractionation ratios would not have a pheochromocytoma on postmortem examination.
Methods: Clouded leopards housed at a zoological institution or sanctuary were included in this study. Patients were examined within a hospital environment. All samples were obtained from January 2020 through August 2021. Urine was collected from patients by direct free catch, cystocentesis, or urinary catheterization and analyzed for metanephrine- and normetanephrine-to-creatinine fractionation ratios. Postmortem examinations were performed on animals that died naturally or were euthanized for various comorbidities to determine if a pheochromocytoma was present.
Results: This experimental study included 1- to 16-year-old clouded leopards, 11 male and 6 female, managed under human care. The 2 clouded leopards in this study with normetanephrine- or metanephrine-to-creatinine fractionation ratios greater than 4 times the high end of the ranges identified in the subjects of this study had confirmed pheochromocytomas on postmortem examination.
Conclusions: Normetanephrine- and metanephrine-to-creatinine fractionation testing may be useful tools in the antemortem diagnosis of pheochromocytomas in clouded leopards.
Clinical relevance: Normetanephrine- and metanephrine-to-creatinine fractionation testing may provide a minimally invasive antemortem method of screening for pheochromocytomas in clouded leopards. Quantitative studies are needed to determine if this testing is consistently able to diagnose pheochromocytoma in live clouded leopards.

Background
· Pheochromocytomas = adrenal medullary neoplasms arising from catecholamine-producing chromaffin cells, release norepinephrine and epinephrine intermittently 
. Signs include weakness, collapse, lethargy, systemic hypertension, retinal detachment, PU/PD, decreased appetite, sudden death 
. Definitive diagnosis by histopathology (surgically excised or postmortem) 
2. Antemortem diagnosis is challenging (AUS can be supportive) 
1. Metanephrine and normetanephrine: creatinine ratios have been utilized for preliminary diagnosis of pheochromocytomas in dogs and cats with high sensitivity and specificity 
. Treatment: 
3. Adrenalectomy is gold standard, alpha-adrenergic receptor antagonist phenoxybenzamine used prior to sx in dogs and cats
· Pheochromocytomas seen disproportionally in clouded leopards compared to other nondomestic felids
Summary:
· Study investigated urine metanephrine and normetanephrine to creatinine fractionation testing as a minimally invasive biomarker for antemortem pheochromocytoma diagnosis in clouded leopards
. For 15/17 clouded leopards with no evidence of pheochromocytomas: urine metanephrine fractionation ratio ranged from 12-184 ug/g creatinine (median 49) and urine normetanephrine fractionation ratio ranged from 45-129 ug/g creatinine (median 82)
. 2/17 had confirmed pheochromocytomas (post-mortem) → both had metanephrine (99, 849) or normetanephrine (8,468, 472) fractionations greater than 4x higher than the other individuals in the study 
2. Normetanephrine may be more consistent than metanephrine testing based on domestic dog studies 
· Sample collection remains challenging → large volume of urine needed, acidification of urine recommended to stabilize catecholamines 
. Behavioral training is recommended to facilitate non-invasive BP monitoring, free catch urine collection, and fundic examinations for better surveillance 
Take Home Point: Urine metanephrine or normetanephrine fraction ratio testing may provide a minimally invasive way to screen for pheochromocytomas in clouded leopards. 
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IDENTIFICATION OF ANTHROPOGENIC IMPACT ON NATURAL HABITATS BY ANTIMICROBIAL RESISTANCE QUANTIFICATION IN TWO NEOTROPICAL WILD CATS AND THEIR GEOSPATIAL ANALYSIS 
Ana Sofıa Angulo, Fernando Esperon Fajardo, Roberto Salom-Perez, Javier Carazo- Salazar, Francisco Taylor, Edwin Pile, Francisco Quesada-Alvarado, and Kinndle Blanco- Peña

Abstract: Human activities such as habitat degradation and fragmentation threaten biodiversity in Neotropical areas. This work proposes an analytical methodology to identify natural areas in Central America with anthropogenic impact, analyzing the presence of antimicrobial resistance genes (ARGs) in accordance with their theoretical relationship with human-related activities. Sixteen ARGs were quantified in feces of different individuals of 13 jaguars (Panthera onca) and 13 pumas (Puma concolor) in three conservation areas in Costa Rica by real-time PCR. At least one ARG was detected in all samples. Of the ARGs encoding tetracycline resistance, the most frequent were tetQ and tetY (85% and 69%, respectively). The sulfonamides (sulI and sulII; 69% each), phenicols (catI and catII; 19% and 54%, respectively), and quinolones (qnrS; 12%) were also detected. The presence of human settlements, livestock farms (pigs, cattle, and poultry), roads, human health centers, flood zones, and rivers were identified within each area to generate an index of human activity. We found no difference between the presence of ARG by roads, agricultural activities, and human settlements (P>0.05). However, tetW showed higher percentages with porcine and bovine farms; both tetY and tetW were more frequent in jaguars than in pumas. Of concern is that many of the most contaminated samples were taken from national parks, such as Braulio Carrillo and Tortuguero, where animals should not have direct contact with humans.

Background:
· Emerging global threat to biodiversity is antimicrobial resistance resulting from the broad use of antibiotics in livestock and agriculture
· Infections from antimicrobial resistant bacteria (ARB) is expected to become a leading cause of human deaths by 2050
· Antibiotics and their residues enter ecosystems via waterways, direct contact, and other means – and antimicrobial resistance genes (ARGs) are further spread to untouched areas via horizontal gene transfer
Summary:
· Objective of this study was to identify whether the presence of ARGs in the top neotropical predators (jaguars/pumas) is related to anthropogenic activity
· Wild samples collected opportunistically and noninvasively between 2011 and 2012
· Various methods used to identify the species the scat belonged to including molecular sequencing
· 13 jaguars and 13 pumas sampled
· ARGs analyzed representing tetracyclines, chloramphenicols, sulfonamides, quinolones, vancomycin, and methicillin
· Samples were classified into “multiresistant microbiome” (>2 ARGs) and “non-multiresistant” ARGs
· For each scat sample – estimated a cat home range as a diameter of 7 km around the sample (~40 square km)
· Used QGIS and ArcGIS with the geographic, protected areas, biological corridors, forest cover, hospitals, topogrphic relief, river layer 1:200,000, villages, and land use.
· All samples were positive for at least 1 ARG
· Tetracycline ARGs were found in 96% (25/26) samples
· 2 Sulfonamide ARGs were found in 69% of samples each
· Phenicols at 19% and 54% (for two types of ARG)
· Quinolones at 12%
· Vancomycin ARGs were not detected in any sample
· A jaguar from the Tortuguero Park had the most ARGs (14 genes)
. This area is surrounded by 16 pig farms
· A puma from La Selva Biological station in CCA had the fewest ARGs (1 gene)
. This is very close to human towns, but La Selva and Maquenque wildlife refuge had the lowest mean number of ARGs (3).
· The frequent selection of tetracycline ARGs was expected as tetracyclines are one of the most commonly used AB groups in agricultural and livestock production
. High concentration of tetracycline ARGs were still detected in cats sampled in national parks where lower occurrence may have been expected
. However, these areas are still surrounded by agriculture and human activity, with periodic flooding occurring
· It could be expected that animals in national parks might have low prevalence of ARGs, but that was not the case in this study. This may be due to:
. Human activities surrounding these areas
. Cats hunting cattle in the surrounding areas
. Cats drinking water that flows through areas of human activity
Take Home Point: ARG are present in neotropical wild cats in Costa Rica in national parks, likely associated with close association to livestock farming and proximity to human towns. 
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CYSTOCENTESIS AND URINALYSIS IN ZOOMEDICINE: AN UNDERESTIMATED TOOL FOR LARGE FELID STANDARD HEALTH CHECKS
Hanna Rauch-Schmücking, DVM, Julia Bohner, DVM, Frank Goeritz, DVM, DVSc, Denyse Bakker, DVM, Gabrielle Stalder, DVM, DVSc, Peter Stenvinkel, MD, PhD, Richard J. Johnson, MD, Paul G. Shiels, MD, Irene Redtenbacher, DVM, MS, Idu Azogu-Sepe, PhD, Iwan A. Burgener, DVM, PhD, Dipl ACVIM, and Johanna Painer-Gigler, DVM, PhD

Taxonomy: Felidae

Abstract: Chronic kidney disease (CKD) is a prevalent disease among felids; yet its origin is still poorly understood, and the disease often remains asymptomatic for years, underscoring the need for early diagnosis. This study aimed to investigate the diagnostic value of urinalysis in accurately staging CKD, particularly as routine health checks in large felids often overlook its significance. In this research, ultrasound-guided cystocentesis (UGC) was performed on 50 captive nondomestic felids during routine veterinary health checks under general anesthesia. Urinalysis included microscopic examination of the sediment, measurement of urine specific gravity (USG) and protein to creatinine ratio (UPC). Additional serum kidney markers, such as creatinine and symmetric dimethylarginine, were compared with USG and UPC to assess their diagnostic value as urinary biomarkers. The results demonstrated proteinuria (UPC >0.4) or borderline proteinuria (UPC 0.2–0.4) in 49% of the animals. Among these cases, 62% were of renal origin, and 38% were postrenal causes. USG was significantly higher in felids with borderline proteinuria compared to those with proteinuria. A moderate, but significant negative correlation between serum parameters and USG was observed, emphasizing the importance of assessing both diagnostic parameters during kidney evaluations. Additionally, felids with CKD have an increased risk of urinary tract infections, necessitating microscopic urinalysis and bacterial culture analysis. Abnormalities, including hematuria, pyuria, crystalluria, and bacteriuria, were found in approximately 38% of cases through microscopical examination of urine. No complications associated with UGC were observed and abnormal findings were detected in 60% of the cases. Based on these results, the authors recommend the inclusion of UGC and urinalysis as standard diagnostic tools in general health checks for nondomestic felids. This approach provides valuable insights into the early detection and staging of CKD, supporting early intervention and supportive medical care to prolong renal health in these animals.

Background:
· Cystocentesis is an under-represented tool for diagnostic sampling in wild felids, but is a mandatory step in the diagnostic work-up of CKD

Summary
· Methods
· Urine analyzed during routine general health assessments to evaluate its diagnostic value as part of a broader large felid renal health study
· N = 50 cats: 11 tigers, 17 lions, 9 leopards, 11 cheetahs, and 2 Eurasian lynxes
· Testing: USG, UPC, dipstick analysis, urinary sediment exam, and aerobic culture (IDEXX)
· Anesthesia: ketamine/medetomidine/butorphanol/midazolam combination, with IV LRS
· Urine collected via ultrasound-guided cystocentesis ~25 min post-induction, prior to LRS
· Overall findings
· Abnormal findings in 30 animals; only 3 had clinical signs suspicious for CKD (PU/PD)
· No complications associated with cystocentesis
· Sediment/culture
· Bacteriuria seen in 27 animals
· Cultures were done when bacteriuria and hematuria +/- pyuria were detected
· Bacteriuria confirmed by culture in only 1 case; pyuria and hematuria were not detected in most bacteriuria-positive samples and there were no clinical signs of bacterial cystitis (i.e., pseudobacteriuria)
· Crystalluria in 5 animals: calcium oxalate dihydrate most common (3/5), followed by amorphous phosphate (1/5) and struvite (1/5)
· Granular casts in 1 animal; detection of casts was unrelated to increased SDMA levels
· UPC
· 49% had proteinuria: 33% borderline, 16% proteinuric
· Proteinuric animals: renal causes 62%, post-renal 38%
· All renal proteinuric animals had elevated SDMA (>14 µg/dL) and/or sCr (>3.2 cheetah, >2.6 lion, >3.5 tiger, >3.0 leopard)
· No significant differences in SDMA and Cr values between borderline renal proteinuric animals
· USG significantly higher in borderline proteinuric compared to proteinuric animals
· Limitations: single UPC per animal, so transient physiologic proteinuria cannot be ruled out; glomerulopathy cannot be ruled out in cats with low-grade proteinuria
· Predominance of intact males; presence of cauxin could have altered UPC results (cauxin found in tigers, lions, and leopards in previous studies)
· Only 2 castrated cats in the study, so no conclusions could be made
· USG
· 89% concentrated (>1.035); 11% moderately concentrated (1.013–1.034); no isosthenuria (1.008–1.012)
· Linear relationship with SDMA (higher SDMA = lower USG) and significant inverse relationship between USG and sCr
· Weak association, likely due to species differences in concentrating ability
· USG interpretation for CKD in large exotic cats requires further validation
· SDMA has previously been supported as a reliable early indicator of CKD in lions, cheetahs, and tigers

Take Home Points:
· Ultrasound-guided cystocentesis and urinalysis are important diagnostic tools for CKD and should be performed at every health check in large felids
· Urinalysis can be used to evaluate for the presence of CKD similarly to how it is done in domestic cats
· Interpret USG alongside serum markers (SDMA, sCr); species-specific concentrating ability and cauxin may affect results
· Microscopic bacteriuria often lacks pyuria/hematuria or clinical signs and was rarely confirmed on culture, so consider pseudobacteriuria; culture to confirm
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PRELIMINARY INVESTIGATION OF TAIL-DIRECTED ABNORMAL REPETITIVE BEHAVIOR IN ZOO-HOUSED NON-DOMESTIC FELIDS
Claire E. M. Bihannic, DVM, Yasmeen Prud’homme, DVM, MSc, DACZM, DECZM (ZHM), and Marion Desmarchelier, DVM, MSc, DACZM, DECZM (ZHM), DACVB

Taxonomy: Felidae

Abstract: Tail-directed abnormal repetitive behaviors (TDARBs) are compulsive behaviors in zoo-housed felids that can disrupt normal activity, impair welfare, and cause self-trauma. This questionnaire study assessed TDARB prevalence in living nondomestic felids housed at participating zoological institutions. After exclusion of incomplete surveys, 45 institutions and 658 felids representing 23 species were included. TDARB was identified in 43 animals from 10 species (6.5%). Prevalence was highest in clouded leopards (30.0%) and jaguars (28.0%). Males were significantly more likely to exhibit TDARB than females (9.1% vs 5.0%, P = 0.025). Most affected animals were 10–14 yr old, but age distribution did not differ significantly between affected and unaffected felids. The authors conclude that TDARB is not anecdotal and warrants further study of risk factors, comorbidities, prevention, and treatment.

Background:
· Abnormal repetitive behaviors (ARBs), sometimes described as compulsive disorders or stereotypies, can negatively affect welfare when they substantially alter normal activity patterns.
· TDARB may involve excessive licking/grooming or hair pulling directed at the tail and can progress to alopecia, skin lesions, or self-mutilation.
· Tail-directed behaviors have been reported in morbidity reviews of jaguars, Amur leopards, and clouded leopards, but prevalence across zoo felids has not been well characterized.
· Study hypothesis: TDARB is underreported but occurs across multiple felid species, with potentially high prevalence in some species.

Summary
· Survey distributed Sept 2023–Aug 2024 through AAZV and European zoo-veterinary mailing lists; the project was endorsed by the Felid TAG.
· Inclusion required animals to be alive at the time of survey; TDARB was defined as excessive tail grooming with visible broken hair or hair loss.
· 45 zoos contributed usable data: USA (34), France (6), Canada (3), Luxembourg (1), and Denmark (1).
· N = 658 felids from 23 species; 43 animals from 10 species had TDARB → overall prevalence 6.5%.
· Highest species prevalences:
. Clouded leopard: 3/10 (30.0%)
. Jaguar: 7/25 (28.0%)
. Other affected species: ocelot, caracal, cougar, leopard, lion, tiger, cheetah, and snow leopard.
· Genus Panthera had an overall reported prevalence of approximately 9%.
· Sex association: males represented 65.1% of TDARB cases; prevalence was 9.1% in males (28/283) vs 5.0% in females (15/298), a significant difference (P = 0.025).
· Age: affected felids ranged from 1–24 yr; 39.6% were 10–14 yr old, but age distribution was not significantly different between affected and unaffected groups (P = 0.42).
· Clouded leopard prevalence should be interpreted cautiously because only 10 individuals were represented.
· Study limitations included volunteer/nonrespondent bias, inability to determine an overall survey response rate, small sample sizes for several species, and heterogeneity among participating institutions and geographic regions.
· This cross-sectional survey documents occurrence/prevalence but does not determine age of onset, etiology, causation, or effective treatment.
Take Home Points:
· TDARB occurred in 6.5% of surveyed zoo-housed nondomestic felids across 10 species; clouded leopards and jaguars had the highest reported prevalence (30% and 28%), although small species sample sizes limit interpretation.
· Males had a significantly higher prevalence than females; no significant association with age category was demonstrated.
· TDARB can compromise welfare and cause self-trauma; further studies are needed to define etiology, risk factors, and effective treatment.
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Pharmacokinetics and sedative effects of single-dose oral gabapentin in cheetahs (Acinonyx jubatus)
Melanie J. Peel, Heather Knych, Matthew E. Kinney, Benjamin Nevitt, Analisa Edell, Sandra L. Toylor, Zainab Akinjobi, Jenessa Gjeltema
Taxa: Felid; Category: Pharmacology

OBJECTIVE: To assess the pharmacokinetics and sedative effects of a single administration of oral gabapentin in African cheetahs (Acinonyx jubatus) at 2 different dosages.
METHODS: Adult cheetahs (n = 16) located at 3 different zoological institutions were prospectively enrolled to receive single doses of gabapentin administered at 2 different dosages (10 mg/kg and 20 mg/kg). Venipuncture was performed under behavioral restraint at predetermined time points over a 24-hour period using a sparse sampling model. Plasma concentrations of gabapentin were determined using high-performance liquid chromatography. A modified domestic felid sedation scoring system was used to assess animals at each time point by 3 masked scorers, and sedation scores were compared between time points.
RESULTS: Mean ± SE maximal plasma concentrations were 24.0 ± 12.8 μg/mL and 31.4 ± 8.57 μg/mL for the 10- and 20-mg/kg dosages, respectively. For both dosages, concentrations remained elevate at the final collection time point of 24 hours (2.39 ± 1.97 and 3.93 ± 3.09 μg/mL for 10 and 20 mg/kg, respectively). Mild sedation was achieved for both doses up to 24 hours post administration, with no significant differences between dosages. 
CONCLUSIONS: Gabapentin was well absorbed following oral administration, and concentrations remained elevated 24 hours postadministration. Gabapentin produces mild sedation at 10 or 20 mg/kg for up to 24 hours. 
CLINICAL RELEVANCE: Gabapentin given to cheetahs at these dosages is a useful tool for improving patient welfare due to its mild sedative effects over a clinically relevant time period.

Background
· Gabapentin: similar structure to GABA but does not interact with GABA receptors or GABA reuptake or act as a GABA agonist
· Suspected to inhibit excitatory neurotransmitter release by binding and blocking effect of α-2-δ subunit of voltage-dependent calcium channels  antinociception, antiepileptic properties, decreased anxiety
Methods/Results 
· 10mg/kg and 20mg/kg Gabapentin administered orally 
· Adverse effects: mild transient ptyalism noted between 1 and 8 hours post administration  self-limiting resolved within 12 hours 
· PK
· Did not perform full PK, lacked terminal time points (T1/2, area under curve)
· Time to max concentration: 12 hours
· For both doses, concentrations remained elevated at 24 hours 
· Cmax higher than study in domestic cats (means higher bioavailability); t1/2 longer in cheetahs than domestic cats but Tmax 12 hr vs 2 hr in domestic cats
· Sedation scores: 9 animals evaluated via video by 3 masked scorers using modified feline sedation scale: Moderate to poor inter-rater agreement
· Remained within mild sedation for all time points
· Peak sedation between 4-12-hour post-admin; sedation resolved by 24 hours 
· Sedation score differed significantly over time but not between doses
· Animal variability for doses (some moderate sedation)

Take home: Gabapentin at 10 mg/kg or 20 mg/kg had minimal adverse (mild ptyalism) effects and produced mild sedation across all time points within 24 hours with Tmax at 12 hours. 
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2026 JWD 62.3 
Piloting Noninvasive Pathogen Assessment and Perceptions at the Snow Leopard (Panthera uncia)-Domestic Animal-Human Interface in Nepal
Nicole Lewis et al; Felidae 

Little is known about pathogens circulating in free-living snow leopards (Panthera uncia) and their implications for both species conservation and local communities in Nepal. The close proximity between snow leopards and domestic animals increases the risk of pathogen spillover and represents a critical knowledge gap that has yet to be explored in Nepal. We conducted a pilot noninvasive health assessment of snow leopards in Nepal by screening for the presence of selected pathogens in snow leopards and livestock inhabiting the same area and having local community members complete a knowledge, attitude, and practice questionnaire focused on the health of domestic species and opinions on snow leopards. We collected two different sets of fecal samples of domestic animals and putative snow leopards in the Mustang region of Nepal in December 2024. Six scat samples were confirmed to be from snow leopards by using a species-specific PCR. We detected Leptospira spp. in a domesticated horse sample and Escherichia coli and several intestinal parasites, including Eimeria spp., in several livestock species. This study represents a step toward understanding potential pathogen spillover risks between snow leopards, domestic animals, and humans.
Background 
· Snow leopard habitat relatively low human population density, but landscape heavily used for livestock production 
· Scat found routinely – noninvasive opportunity to evaluate pathogens 
· Objective (of pilot study): assess presence of pathogens and intestinal parasites in fecal samples of livestock, domestic animals and snow leopards in Nepal 
· Survey: risk assessment survey on snow leopards given to livestock owners 
Results 
· 6/36 scat samples were from snow leopards 
· 1 sample contained intestinal parasite eggs suggestive of roundworm 
· Scat samples from other species (livestock): horse, goat, cow 
· Evidence of Eimeria spp eggs, strongyle eggs (horse) Leptospira (1 horse), E. coli (3 - goat, dog, cow), Goat, horse, cow samples had evidence of Eimeria spp eggs 
· Risk of transmission to snow leopards if predation occurs 
· Survey: ½ participants value snow leopards and support protection 

Take home: Livestock can be used to help understand disease prevalence in snow leopards in remove regions. Livestock owners generally care about the health of the snow leopards. 
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Figure 1—Mean + SD gabapentin plasma concentrations over time following oral administration of a single dose in
African cheetahs (Acinonyx jubatus). The solid line represents the line of best fit for the data. A—A dosage of 10 mg/
kg. B—A dosage of 20 mg/kg. Gabapentin plasma concentrations remained elevated at 24 hours postadministration.
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Strongly agree  Neither agree nor  Strongly disagree

Question oryes (%) disagree (%) orno (%)
T am concerned that snow leopards will kill my animals 48 (50) 118 (125) 38 (375)
We need to keep snow leopards safe 48 (50) 5 (375) 178125
Snow leopards are important to my religion 5 (125) 8 (575) 00
Lam afraid of snow leopards 5 (125) 515 (625) 2/8(25)
We need snow leopards in the wild 48 (50) ¥ (375) 118125
Ienjoy sceing snow leopards 38 (375) 45 (50) 178125
Are your animals your main source of money 655 (73) N 28(25)
My animals are guarded during the day 38 (375) NA 5/8(625)
Ihave animal insurance 5 (125) NA 8 (575)
My animals are kept in predator proof corrals 8 (875) NA 18 (125"
My animals wander unattended during the day 845 (100) NA 08 (0)
Have you lost any of your animals to snow leopards in 48 (50) NA 8 (50)

the last 5 years
Do you know if any snow leopards were killed by 058 (0) NA 85 (100)
humans in the last 5 years

What are you most worried about losing your animals 6 (75%) of § sickness #1 5 (625%) of § being klled by
from most (1) to least (4); sickness, killed by predator,  predator #4 No other pattern noted in their answers
drought, grassland degradation

What diseases or illnesses are you most worried 5 (6255%) of § responded none Others were worried about
about with your animals bloat and PPRC

What are the most common diseases you see Bloat was the most common response

in your animals

How often does a veterinarian visit your animals 4(50%) of § said they had no veterinarian (for dog and cat
owners only): livestock owners responded with “as
needed,” one goat herd owner stated, “once a month™

What kind of treatments do your animals receive Vaccines were common for livestock as well as deworming.
(vaceines, deworming, antibiotics)? How often? When Antibiotics were as needed in livestock. Nothing was
was the last time they received any of these given to domestic dogs and cats
treatments?

Where do you think your animals got these diseases? 4 (50%) of  said unknown and the remaining responses

were “climate change.” specifically as it refers to more

cases of bloat

wot applicable; neither agree nor disagree not an option because this was a yes-1io question.
¥ Domestic dogs living inside the city walls no corral needed
“PPR = peste des petits ruminants (plague of small ruminants).
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Figure 1—Images depicting the spectrum of eyelid lesions seen with snow leopard eyelid coloboma. A—Common
presentation of upper eyelid coloboma (agenesis) with > 50% of superior palpebrae margin absent (black arrows);
trichiasis (black asterisks) is present over the cornea and sclera in the area of the defect. B—Subtle central eyelid

coloboma lesion (white arrow) without presenting clinical signs that could be easily missed without a comprehen-
sive ophthalmic examination.
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Ficure 2. Photomicrograph of the cerebrum of
bobcat (Lynx rufus) #11, which died of highly patho-
genic H5N1 and was recovered in March 2024 in New
York State, USA, stained with H&E (200X magnifica-
tion). Cerebral changes included lymphoplasmacytic
and neutrophilic encephalitis with (lymphoplasma-
cytic) perivascular cuff formation.
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Ficure 3.  Photomicrograph of the cerebrum of
bobcat (Lynx rufus) #11, which died of highly path-
ogenic H5N1 and was recovered in March 2024 in
New York State, USA, with immunohistochemical
staining for influenza A virus (200X magnification).
There is robust neuronal immune labeling.




