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SLOTH WORLD ANALYSIS

ANALYSIS OF PATHOLOGY REPORTS MADE BY ANA MARIA VILLADA ROSALES

These records document a mass mortality event among a group of two-fingered sloths following
their transport from Peru to Florida in 2025 and 2026. Veterinary clinical notes and necropsy
reports from the Bronson Animal Disease Diagnostic Laboratory describe a wide range of fatal
conditions, including severe diarrhea, pneumonia, and organ failure. Pathologists identified
several contributing factors, most notably a novel gammaherpesvirus likely triggered by the
extreme stress and cold temperatures of travel.

Between August 2025 and April 2026, the Sloth World facility in Orlando, Florida, experienced a
significant mass mortality event involving two-fingered sloths (Choloepus spp.). The initial cluster
followed a transport from Peru on August 13, 2025, where sloths were subjected to environmental
stressors, including an overnight stop in Lima with temperatures averaging 60°F (15.56° C).

The creator of the reports has the theory that the primary driver of mortality has been identified
as a novel two-fingered sloth gammaherpesvirus, which the necropsy report attempts to
attribute to severe interstitial pneumonia and a systemic illness. Diagnostic investigations
suggest that the stress of capture and transportation likely induced systemic stress that caused
the death of the individuals, although not everything can be attributed to the viral disease.

Secondary contributing factors include:

e Systemic Pathology: Consistent findings across necropsies included severe hematopoietic
depletion in bone marrow, gastric dilation, and lymphoreticular depletion.

e Environmental/Transport Stress: Potential capture/transport myopathy and
immunosuppression from cold exposure.

Clinical History and Transport Stress
On the evening of August 13, 2025, a shipment of 10 sloths arrived from Peru. The transport

included an overnight stay in Lima in 60°F temperatures. Upon arrival, several sloths exhibited
severe diarrhea and fecal staining.
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INITIAL CLINICAL PRESENTATION

The medical logs for the "Crate" sloths (Flash, Belt, Selma, Slakoth, Leif, Baloo, Mossy, Ceviche,
Poncho, and Sid) show a rapid progression of symptomes:

¢ Gastrointestinal: Severe watery diarrhea, gastric bloat, and anorexia.

e Neurological/Systemic: Lethargy, dilated pupils with no pupillary light reflex, and weakness.

e Thermoregulation: Several sloths (Flash, Slakoth, Leif) exhibited dangerously low body
temperatures (84°F-88°F) despite being provided with 90°F heat support.

MORTALITY TIMELINE (INITIAL SHIPMENT)

Sloth Date of Death Primary Diagnostic Consideration

Selma 8/16/2025 Confirmed Gammaherpesviral Pneumonia

Leif 8/18/2025 Suspected Gammaherpesvirus; gastric dilation
Flash 8/26/2025 Clinical decline/autolysis (not submitted)
Slakoth 8/29/2025 Suspected Gammaherpesvirus; peritonitis

Sid 9/9/2025 Myelomalacia; lymphangiectasia; gastric

Belt 9/11/2025 I;/I-y-(;l.c-)r;walacia; lymphocytic encephalitis
Poncho 9/27/2025 Clinical decline following coughing/lethargy
Baloo 11/2/2025 Nephritis; esophagitis; bone marrow atrophy

PCR testing performed by the University of Florida (UF) Zoo Med Diagnostic Lab identified a
novel two-fingered sloth gammaherpesvirus as the presumptive underlying cause for the high
mortality rate.

SUMMARY OF FINDINGS

Necropsies conducted by the Bronson Animal Disease Diagnostic Laboratory (BADDL) revealed
consistent multi-organ involvement across numerous submissions.

Respiratory: Interstitial and Bronchopneumonia
Most sloths exhibited lungs with multifocal dark red consolidated regions.

e Selma (K2511058): Severe, bilateral interstitial pneumonia with fibrin and edema.
e Gator, Tugboat, Diablo (K2600020): All showed pneumonia; two were confirmed positive for
herpesvirus.
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Hematopoietic: Bone Marrow and Splenic Depletion
A recurring finding was moderate to severe hematopoietic depletion and serous atrophy of fat
within the bone marrow. This indicates a "negative energy balance with declining body condition
and/or viral injury to proliferating hematopoietic cells."

Gastrointestinal: Gastric Dilation and Hyperkeratosis
e Gastric Dilation: Many sloths (Leif, Slakoth, Sid, Belt, Sonic) presented with stomachs
occupying 50-60% of the abdominal cavity.
e Hyperkeratosis: "Severe cobble stone squamoid proliferation" of the stomach mucosa was
noted in several cases (Sonic, Snuggles).

Neurological: Spinal Cord Hemorrhage and Myelomalacia
e Spinal Hemorrhage: Extensive extradural hemorrhage was found in several sloths (Banksy,
Picasso, Siesta, Diablo).
e Myelomalacia/Spongiosis: Severe vacuolization of the white matter (myelomalacia) was
confirmed in Sid and Belt.

Nutritional and Mineral Deficiencies
Testing conducted at Michigan State University (MSU) revealed critical nutritional deficiencies
that may have predisposed the sloths to the observed pathologies.

Copper Deficiency and Myelomalacia

Liver mineral analysis for sloths Gator, Tugboat, and Diablo showed copper levels (8.97 ug/9)
significantly below the adequate range for domestic species. Pathologists noted that spinal cord
myelomalacia in other species (known as "enzootic ataxia") is specifically associated with copper
deficiency.

Vitamin A Deficiency and Hyperkeratosis
Testing for sloths Snuggles, Chili, and Sonic indicated a likely Vitamin A deficiency.

SECONDARY COMORBIDITIES

Bacterial and Fungal Pathogens
e Aliarcobacter butzleri: Recovered from the stomach of Nell; known to cause colitis in
primates.
e Opportunistic Colonization: Aerobic cultures frequently identified Escherichia coli,
Aeromonas hydrophila, Streptococcus gallolyticus, and Pseudomonas aeruginosa.
e Candidiasis: Baloo and Belt showed evidence of Candida overgrowth, potentially exacerbated
by antibiotic administration (Baytril).
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Parasitic Infestations
Heavy parasitic loads were common despite deworming protocols (Panacur, Ponazuril):

e Strongyles: "Too numerous to count" in Leif; identified in Belt.

e Coccidia: Eimeria identified in Baloo, Mossy, and Sonic.

e Sarcocystis: Identified in the tongue of Nell and the skeletal muscle of Diablo.

e Ticks: An engorged tick was removed from Slakoth, though the PCR panel for tick-borne
diseases was negative.

FACILITY PROTOCOLS AND HUSBANDRY

The Program of Veterinary Care (USDA) for the facility, established August 15, 2025, by Dr. Jennifer
Lane, outlines the following standards:

¢ Quarantine: Minimum 30-day period for new arrivals.

e Environmental Control: Temperature maintained at (23.89° — 29.44°) 75-85°F; humidity at 60-
80%.

o Diet: Rotating diet of produce (squash, kale, sweet potato), specialized browse (papaya leaves,
cecropia, mulberry), and Mazuri leaf eater biscuits.

e Monitoring: Visual exams twice daily; non-invasive temperature checks; weekly weights using
low-stress "basket" techniques.

DIAGNOSTIC FINDINGS MOST REPORTED

e Gastric Dilation

e Gastric bloat

e Gastric Hyperkeratosis

e Peritonitis

e Myelomalacia

e Spinal Cord Hemorrhage

e Pulmonary congestion

e Bronchopneumonia

e Hematopoietic depletion

e Bone Marrow and Splenic Depletion
e Nutritional and Mineral Deficiencies

STRESS, HOUSING, HANDLING, AND DIET-RELATED SICKNESS

Gastric Dilation in sloths, often progressing to volvulus is a life threatening condition reported in
captive two-fingered sloths, there is multifactorial issues commonly known as dysbiosis.
Predisposing factors involve improper diets, low temperature, and husbandry practices.
Symptoms can vary from subtle to acute (Oliveira et al., 2024a).

pCEIIR,
K2 <,
2
f \™




Hyperkeratotic gastritis, particularly identified in recent studies of two-fingered sloths, is a
chronic, rare condition characterized by thickening of the stomach lining (hyperkeratinization of
the squamous epithelium) and excessive proliferation of gastric mucosa. It involves chronic
inflammation, likely linked to immune-mediated responses to captivity stress or dietary issues.
This is classic from chronic stress and poor nutrition and health. Peritonitis mentioned as well in
the report occurs as a secondary complication of another abdominal disease rather than a
primary process (De et al, 1999a; de Stefani Munad Diniz & Oliveira, 1999). Specific reference
ranges for Vitamin A levels in sloths have not been established in the available scientific
literature. However, clinical reports indicate that symptoms such as hyperkeratosis are more
frequently associated with stress and inadequate nutrition, as documented in medical case
studies of captive individuals (Almeida V.C. et al., 2023; De et al., 1999b; Digeronimo et al., 2023;
Oliveira et al, 2024b). Stress, habitat changes, captive duration, long hour transportation can
cause all the gastrointestinal symptoms (Thacher et al, n.d.) previously communicated in the
pathological report.

It also important to mention that one individual presented symptom of gastrointestinal disease
previous to being transportedand was still transported from one country to another, resulting in
easier sickness transmission and a lack of animal welfare. It is openly mentioned on the reports
that individuals presented stress during transportation.

Myelomalacia is a recognized neuropathology in mammals; the most reported mechanisms are
severe spinal trauma, hypoxia-ischemia, and embolic disease (Lin et al., 2023). In sloths, this kind
of damage can be associated with rough handling, falls, or thoracolumbar injuries (Esplin, DIXON,
M. WOODBURY, 1946). Due to their low metabolic rate and unique thoracic biomechanics, even
partial cord injury may have a disproportionate impact on mobility and ventilation (Vigil-Esquivel
et al,, 2021), which could possibly explain many of the other findings in the pathological report.

Spinal cord hemorrhage in sloths is rare but serious condition often linked to trauma, infection or
falls, rescue centers have reports spinal injuries after falling, leading to hemorrhage paralysis or
euthanasia if untreated (Almeida V.C. et al., 2023; Burns et al., 2012; Chinchilla-Barboza et al., 2021).
Sloths' unique vertebral anatomy, with fewer cervical vertebrae and a specialized structure, may
increase vulnerability to such damage (Chinchilla-Barboza et al,, 2021). Spine damage often
requires supportive care, and severe hemorrhage leads to poor prognosis even in humans
(Almeida V.C. et al, 2023; Burns et al, 2012). In particular, there has been one report of
Streptococcus agalactiae causing septicemia leading to hemorrhage in the brain (Yoshida et al,,
2022). Necropsy examinations confirmed the presence of Streptococcus gallolyticus. While this
bacterium is generally recognized as a gut commensal in mammals, particularly ruminants, it
has been documented to cause septicemia under stress conditions (Cruz et al., n.d.). The clinical
manifestations are most frequently associated with endocarditis (Gray et al.,, 2025). Furthermore,
reports indicate that certain subspecies may be implicated in sepsis and meningitis cases in
neonatal care (Hurrell & Ayyash, 2021).




The necropsy report noted spinal injuries, with conspecific aggression or trauma initially
considered as possible causes. However, the frequency of such injuries appears unusually high, so
they try to dismiss it as a cause. Nevertheless, behavioral records indicate that males were
housed together along with several other sloths. It is well established that male sloths are highly
territorial and prone to aggressive interactions, whereas females generally tolerate only brief
contact during breeding (Care, 2021; Cliffe, n.d.; Dial, 2019; Dial et al, 2026; The Educated
ZooKeeper LLC, 2021). Housing wild-caught sloths, each with established territories prior to
capture, in shared enclosures inevitably increases the risk of aggression, which can result in
severe trauma and significant injuries (Cliffe, n.d.; Dial, 2019; Dial et al.,, 2026). The practice of
housing sloths together reflects a lack of consideration for the species’ natural history and
territorial behavior. Housing several individuals together is recommended only if they have
sufficient space (Dial, 2019; Dial et al., 2026).

Pulmonary congestion in sloths can occur secondary to another underlying disease, such as
pneumonia, sepsis, or trauma (Vigil-Esquivel et al.,, 2021). Bronchopneumonia in sloths is a
significant respiratory condition linked to bacterial infections; the literature specifically has
reported Bordetella bronchiseptica, exacerbated by stress, poor housing, or captivity acclimation
(Hammond et al, 2009). Although the agent is not mentioned in the reports, the specific
bacterial agents identified in the lungs included Citrobacter, Enterococcus gallinarum,
Escherichia coli, and Acinetobacter. Pathologists also frequently noted unidentified rods and
coccobacilli in lung tissues, but none were confirmed to be Bordetella. Studies on two and three-
fingered sloths report E. coli and Citrobacter isolates (Fernandes et al.,, 2022). E. gallinarum is not
explicitly documented in sloths and may relate to captive exposure rather than the natural
microbiome (Chaverri et al,, 2025). Acinetobacter lacks direct sloth reports (Chaverri et al., 2025)
but causes nosocomial respiratory infections in exotic mammals, aligning with the sloth
bronchopneumonia reported (Baranzelli et al., 2013; van der Kolk et al.,, 2019).

Hematopoietic depletion is described as a distinct clinical syndrome caused by chronic infections
and inflammatory states (Matatall et al., 2016), suggesting that many individuals might have been
showing signs of disease before transportation and arrival, subsequently increasing the stress of
being shifted. Bone marrow and splenic depletion in sloths appears to be rare and
undocumented as a primary syndrome in the available literature, potentially linked to severe
systemic infections, chronic stress, or captivity-related immunosuppression rather than inherent
pathology (Han & Garner, 2016, Montanez-Rivera et al,, 2018; Pereira et al., 2020). Sloths exhibit
unique, high-rate bone remodeling with numerous resorption cavities that persist into
adulthood, but this reflects adaptive osteohistology tied to low metabolism rather than marrow
failure (Montanez-Rivera et al., 2018). Bone marrow and splenic depletion in other wildlife often
signals severe systemic disease, immunosuppression or infection (Brannelly et al., 2016), mirroring
the potential stressors we continue to find in the reports.




On secondary bacterial pathogenic infection, Aliarcobacter butzleri, A eromonas hydrophila and
Pseudomonas aeruginosa there is no direct link to sloths, but its presence in rehab settings via
contaminated water or food can be a proven risk of dysbiosis in stressed individuals (Fernandes
et al,, 2022; Miller et al., 2024). Quarantine and water hygiene are key preventives (Dial et al., 2026).
Finally, the report identified nutritional and mineral deficiencies, specifically involving Vitamin A
and copper. However, no published reference ranges exist for sloths, making it difficult to assess
the clinical relevance of these findings. Given the multiple stressors and symptoms documented
throughout these reports, these deficiencies may represent incidental observations rather than
primary pathological factors.

REPORTS OF VIRAL FINDINGS

As mentioned before the reports evaluates the thesis that the primary driver of this mortality
event is the recrudescence of a novel viral infection.

The identified viruses are:

e Gammaherpesvirus
e Changuinola virus

More viruses are mentioned but not properly identified yet.

Reported in sloths Gammaherpesvirus causes oral vesicular lesions and oral candidiasis the
lesions that are not fully comunicated in the necropsy reports which could make the viral
incidental (Sacristan et al, 2026). The sloth in the literature show persistent oral lesions, but
routine bloodwork and organ-function tests were unremarkable, suggesting that
gammaherpesvirus may act as a co-factor or opportunistic pathogen rather than a consistent
severe primary disease. The reports do not establish a direct association between the observed
candidiasis and the presence of gammaherpesvirus, despite clinical evidence documenting
similar pathogenicity in comparable cases. This lack of correlation warrants further consideration,
given that candidiasis has been clinically reported in conjunction with gammaherpesvirus
infections under analogous conditions (Benarrés & Salvarani, 2024; Sacristan et al., 2026). Because
they are often latent and can reactivate under stress or immunosuppression, similar infections in
wild or rehabbed sloths might be under-recognized, especially when lesions are mild or
intermittent (Benarrds & Salvarani, 2024, Sacristan et al,, 2026).




Changuinola is an arthropod-borne virus; it circulates in Central and South America, with reports
from regions such as Panama, Colombia, and Brazil. In humans, it is commonly known as
Changuinola fever and typically presents as a self-limited febrile illness. The most common
reservoir and natural host is wild rodents and small mammals. In this context, arboreal mammals
such as sloths may act as incidental or spillover hosts, given their overlapping habitats with
sandfly vectors and other infected mammals in tropical forest ecosystems (Silva et al., 2013, 2014).
The transportation of unscreened wild-caught viremic individuals to a nation where the disease
has not been reported is a One Health concern that may aid in the spread of the disease. Sloths
can develop viremia and viral circulation, but these individuals have been reported to be clinically
healthy or only subclinically affected, suggesting that Changuinola virus disease is usually mild or
inapparent in this taxonomic group. However, in a stressed or immunocompromised individual
(malnourished), the same virus could contribute to systemic illness, though severe cases have not
been well documented in sloths (Corrales et al., 2025).

Viruses have been detected in wild sloths, yet their role as disease-causing agents remains
undemonstrated. Current evidence suggests that viral presence is a natural component of sloths’
ecology, forming part of their microbiome and wildlife health dynamics(Corrales et al., 2025; de
Oliveira Filho et al., 2020).

It is important to report the presence of viruses in sloths in these pathology reports, as this could
guide future discoveries of viral presence in sloths. However, it is incorrect to attribute any
coincidental lesion, illness, or change in health solely to a viral infection. These animals had to
deal with a variety of stressors. Such as wild capture and captivity, nutritional changes, and
environmental pressure changes brought on by moving from a tropical habitat to a captive
environment in a different nation in a short period of time, all these factors can have a
detrimental impact on their health and confuse interpretations of viral impact to a systemic
failure that addresses a number of other issues.

CONCLUSION

The mass mortality event among two-toed sloths transported from Peru to Florida in 2025-2026
reflects a multifactorial health crisis driven by the interaction of infectious, nutritional,
environmental, and husbandry-related stressors. Necropsy and diagnostic investigations
consistently identified severe systemic pathology, including interstitial pneumonia, gastric
dilation, hyperkeratosis, myelomalacia, and hematopoietic depletion. A novel gammaherpesvirus
was detected and considered a primary contributor; however, its role appears opportunistic,
exacerbated by capture stress, cold exposure during transport, and compromised immunity.
Secondary bacterial, fungal, and parasitic infections further complicated clinical outcomes, while
nutritional deficiencies in copper and Vitamin A likely predisposed individuals to neurological
and gastrointestinal disease, though their relevance remains uncertain due to the absence of
species-specific reference ranges.
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The evidence demonstrates that inadequate husbandry practices, including housing territorial
males together, transporting clinically compromised individuals, and failing to mitigate
environmental stressors, significantly increased morbidity and mortality. These findings
underscore the importance of aligning captive management protocols with the species’ natural
history, implementing rigorous quarantine and screening procedures, and ensuring nutritional
adequacy. Viral presence, while notable, should not be interpreted in isolation; rather, the
cumulative impact of stress, poor housing, and nutritional imbalance must be recognized as
central to the systemic failure observed.

This event highlights critical gaps in knowledge regarding sloth physiology, nutritional
requirements, and disease susceptibility where standard of care for captive sloths wasn't met. It
emphasizes the urgent need for improved welfare standards, stricter transport regulations, and
enhanced surveillance of emerging pathogens in wildlife trade. Addressing these deficiencies is
essential to prevent recurrence, safeguard animal welfare, and mitigate broader One Health risks
associated with the movement of wild-caught species across international borders.

ANALYSIS OF PATHOLOGY REPORTS MADE BY:

Ana Maria Villada Rosales
Head Veterinarian and Conservation Medicine Research Manager, The Sloth Institute, Costa Rica
PhD Student, Conservation Medicine, Universidad Andrés Bello
Master's in Conservation Medicine, Murdoch University
Representative NGO member of the Council of Scientific Authority in Costa Rica (CRACCITES)
Active member of the National Council of Wildlife Medicine in Costa Rica (CONMVEFAS)
Latin American member of the Wildlife Disease Association (WDA)




REFERENCES

Almeida V.C, D., Maglhdes-Matos, P. C,, Soares, A. R. B,, Lopes, C. T. A, & Domingues, S. F. S. (2023).
Casuistry of xenarthrans treated at the Veterinary Hospital of the Federal University of Par3,
Brazilian Amazon. Brazilian Journal of Veterinary Research, 43(ISSN 0100-736X), 1-9.
https://doi.org/https://doi.org/10.1590/1678-5150-PVB-7058

Baranzelli, A, Wallyn, F., & Nseir, S. (2013). Infections bronchopulmonaires a Stenotrophomonas
maltophilia et a Acinetobacter baumannii. In Revue de Pneumologie Clinique (Vol. 69, Number 5,
pp. 250-259). https://doi.org/10.1016/j.pneumo.2013.02.005

Benarrods, M. S. C,, & Salvarani, F. M. (2024). Candidiasis in Choloepus sp.—A Review of New
Advances on the Disease. In Animals (Vol. 14, Number 14). Multidisciplinary Digital Publishing
Institute (MDPI). https://doi.org/10.3390/ani14142092

Brannelly, L. A, Webb, R. J., Skerratt, L. F., & Berger, L. (2016). Effects of chytridiomycosis on
hematopoietic tissue in the spleen, kidney and bone marrow in three diverse amphibian species.
Pathogens and Disease, 74(7). https://doi.org/10.1093/femspd/ftw069

Burns, A. S., Marino, R. J,, Flanders, A. E., & Flett, H. (2012). Clinical diagnosis and prognosis
following spinal cord injury. In Handbook of Clinical Neurology (Vol. 109, pp. 47-62). Elsevier B.V.
https://doi.org/10.1016/B978-0-444-52137-8.00003-6

Care, A. (2021). USDA - Animal Care Aids - Sloth: Housing - AC-21-002 - APR2021.
www.aphis.usda.gov/animalwelfare/aids

Chaverri, P., Escudero-Leyva, E., Mora-Rojas, D., Calvo-Obando, A, Gonzalez, M., Escalante-
Campos, E., Mesén-Porras, E., Wicki-Emmenegger, D., Rojas-Gatjens, D., Avey-Arroyo, J., Campos-
Hernandez, M., Castellon, E., Moreira-Soto, A, Drexler, J. F., & Chavarria, M. (2025). Differential
Microbial Composition and Fiber Degradation in Two Sloth Species (Bradypus variegatus and
Choloepus hoffmanni). Current Microbiology, 82(7). https://doi.org/10.1007/s00284-025-04303-0

Chinchilla-Barboza, M., Chiquillo-Vergara, S., Delgado-Alvarez, V., Gutiérrez-Gutiérrez, S., Mora-
Aleman, J. S., Paez-Padilla, J. G., Sanchez-Bermudez, J., & Passos-Pequeno, A. (2021). An
Anatomical and Radiographic Study on the Vertebral Column of the Two-Toed Sloth (Choloepus
hoffmanni). Ciencias Veterinarias, 39(2), 1-18. https://doi.org/10.15359/rcv.39-2.2

Cliffe, R. (n.d.). Why Sloths do not make good Pets.

Corrales, R,, Diaz, Y., Pineda, V., Pitti, Y., Saenz, L., Carrera, J. P., Aguilar, C., Martinez, A,, Chen-
German, M., Hanley, K. A, Vasilakis, N., Tesh, R. B,, Saldana, A, & Lopez-Verges, S. (2025).
Seroprevalence of Arboviruses and Genetic Characterization of Orbiviruses in Sloths from
Western Panama. Viruses, 17(11). https://doi.org/10.3390/\/17111507




REFERENCES

Cruz, C. S, Machado, C.,, Almeida, A, & Moura, R. B. (n.d.). Streptococcus gallolyticus: a single
bacteria, two different conditions. https://doi.org/10.1136/bcr-2014

De, L., Diniz, S. M., Oliveira, P. M. A, Muna, S., Diniz, ?, & Vet, M. (1999a). Clinical Problems of Sloths
(Bradypus sp. and Choloepus sp.) in Captivity. In Source: Journal of Zoo and Wildlife Medicine
(Vol. 30, Number 1).

De, L., Diniz, S. M., Oliveira, P. M. A, Muna, S., Diniz, ?, & Vet, M. (1999b). Clinical Problems of Sloths
(Bradypus sp. and Choloepus sp.) in Captivity. In Source: Journal of Zoo and Wildlife Medicine
(Vol. 30, Number1).

de Oliveira Filho, E. F., Moreira-Soto, A, Fischer, C., Rasche, A, Sander, A. L., Avey-Arroyo, J., Arroyo-
Murillo, F., Corrales-Aguiilar, E., & Drexler, J. F. (2020). Sloths host Anhanga virus-related
phleboviruses across large distances in time and space. Transboundary and Emerging Diseases,
67(1), 11-17. https://doi.org/10.1111/tbed.13333

de Stefani Munad Diniz, L., & Oliveira, P. M. A. (1999). Clinical Problems of Sloths (Bradypus sp. and
Choloepus sp.) in Captivity. Journal of Zoo and Wildlife Medicine, 30(1), 76-80.
http://www.jstor.org/stable/20095824

Dial, D. (2019). Two-toed Choloepus didactylus husbandry and housing. The Journal of the
American Asssociation Fo Zoo Keepers, Inc, 46.

Dial, D., Heinze, J,, Schleimer, J., Norsworthy, D. A, Keller, D., & Winegarden. Adam. (2026).
Introduction to Cholepus spp. Care. Sloth Species Survival Plan. Foundational Guidance for
Husbandry and Management of Choloepus Spp. Sloths in Human Care.

Digeronimo, P. M., Enright, C,, Ziemssen, E., & Keller, D. (2023). Fatal gastric dilatation and volvulus
in three captive juvenile linnaeus's two-Toed sloths (choloepus didactylus). Journal of Zoo and
Wildlife Medicine, 54(1), 211-218. https://doi.org/10.1638/2022-0040

Esplin DIXON M WOODBURY, D. W. (1946). Spinal Reflexes and Seizure Patterns in the Two-toed
Sloth. In Arch. intern. pharmacodynamie (Vol. 9).

Fernandes, M., Carneiro, C. N., Rosales, A. M. V., CGrilo, M., Ramiro, Y., Cunha, E., Nunes, T., Tavares, L.,
Sandi, J., & Oliveira, M. (2022). Antimicrobial resistance and virulence profiles of Enterobacterales
isolated from two-finger and three-finger sloths (Choloepus hoffmanni and Bradypus variegatus)
of Costa Rica. PeerJ, 10. https://doi.org/10.7717/peerj.12911

Gray, L. T. S, Johnson, T. J,, Robbins, K. M., Hargis, B. M., & Latorre, J. D. (2025). The Emergence of
Streptococcus gallolyticus as a Pathogen in Turkeys. In Avian Diseases (Vol. 68, pp. 448-454).
American Association of Avian Pathologists. https://doi.org/10.1637/aviandiseases-D-24-00097




REFERENCES

Hammond, E. E.,, Sosa, D., Beckerman, R., & Aguilar, R. F. (2009). Respiratory disease associated
with bordetella bronchiseptica in a hoffmann’s two-toed sloth (Choloepus Hoffmanni). Journal of
Zoo and Wildlife Medicine, 40(2), 369-372. https://doi.org/10.1638/2008-0086.1

Han, S., & Garner, M. M. (2016). Soft Tissue Mineralization in Captive 2-Toed Sloths. Veterinary
Pathology, 53(3), 659-665. https://doi.org/10.1177/0300985815598206

Hurrell, S., & Ayyash, H. (2021). 433 A patient with autistic spectrum disorder and 17pi2 duplication
— literature review. A129.1-A129. https://doi.org/10.1136/bmjpo-2021-rcpch.244

Lin, C. M., Oglesbee, M., Knudsen, D., & Smith, T. W. (2023). Ischemic myelomalacia and closed
spinal dysraphism in multiple finishing swine. Veterinary Pathology, 60(2), 258-266.
https://doi.org/10.1177/03009858221140822

Matatall, K. A, Jeong, M., Chen, S,, Sun, D., Chen, F,, Mo, Q., Kimmel, M., & King, K. Y. (2016). Chronic
Infection Depletes Hematopoietic Stem Cells through Stress-Induced Terminal Differentiation.
Cell Reports, 17(10), 2584-2595. https://doi.org/10.1016/j.celrep.2016.11.031

Miller, E. A,, Amato, R,, Ponder, J. B,, & Bueno, |. (2024). Survey of antimicrobial and probiotic use
practices in wildlife rehabilitation in the United States. PLoS ONE, 19(8 August).
https://doi.org/10.1371/journal.pone.0308261

Montanez-Rivera, I., Nyakatura, J. A, & Amson, E. (2018). Bone cortical compactness in ‘tree sloths’
reflects convergent evolution. Journal of Anatomy, 233(5), 580-591. https://doi.org/10.1111/j0a.12873
Oliveira,H.G.da S,, Lopes, C. T.de A, Correa, L. Y. S, Thiesen, R. M. C, Silva, R. O. S,, Uzal, F. A,
Domingues, S. F. S, & Salvarani, F. M. (2024a). Acute Fatal Gastric Dilatation and Volvulus in a
Captive Adult Linnaeus’s Two-Toed Sloth (Choloepus didactylus) in Amazon Biome. Animals,
14(23). https://doi.org/10.3390/ani14233527

Oliveira, H. G.da S,, Lopes, C. T.de A, Correa, L. Y. S, Thiesen, R. M. C, Silva, R. O. S,, Uzal, F. A,
Domingues, S. F. S, & Salvarani, F. M. (2024b). Acute Fatal Gastric Dilatation and Volvulus in a
Captive Adult Linnaeus's Two-Toed Sloth (Choloepus didactylus) in Amazon Biome. Animals,
14(23). https://doi.org/10.3390/ani14233527

Pereira, K. F,, de Oliveira e Silva, |, de Fatima Rodrigues Silva, F., Dornelas e Silva, V. H., de Castro,
C.S. S, & Boere, V. (2020). Hematology and serum biochemistry of free-range brown-throated
sloths in two urban areas in Brazil. Veterinary World, 13(9), 2033-2038.
https://doi.org/10.14202/vetworld.2020.2033-2038

Sacristan, C., Reisfeld, L., Duarte-Benvenuto, A., Zamana-Ramblas, R., Canedo, P, Silva Santos, |.,
Barros, J., Padilha, F., Catao-Dias, J. L., & Ewbank, A. C. (2026). Novel herpesvirus potentially
associated with oral lesions in a two-toed sloth (Choloepus didactylus). Veterinary Research
Communications, 50(1). https://doi.org/10.1007/s11259-025-10983-7

CIIR,

R




REFERENCES

Silva, S. P., Dilcher, M., Weber, F., Hufert, F. T., Weidmann, M., Cardoso, J. F., Carvalho, V. L., Chiang,
J. O, Martins, L. C, Lima, C. P. S, Da Silva, D. E. A, Vianez-Junior, J. L. S. G., Popov, V. L, Travassos da
Rosa, A. P. A, Tesh, R. B., Vasconcelos, P. F. C,, & Nunes, M. R. T. (2014). Genetic and biological
characterization of selected Changuinola viruses (Reoviridae, Orbivirus) from Brazil. Journal of
General Virology, 95, 2251-2259. https://doi.org/10.1099/vir.0.064691-0

Silva, S. P., Dilcher, M., Weidmann, M., Carvalho, V. L., Casseb, A. R, Silva, E. V. P,, Nunes, K. N. B,,
Chiang, J. O, Martins, L. C,, Vasconcelos, P. F. C,, & Nunes, M. R. T. (2013). Changuinola virus
serogroup, new genomes within the genus Orbivirus (family Reoviridae) isolated in the Brazilian
Amazon region. Genome Announcements, 1(6). https://doi.org/10.1128/genomeA.00940-13
Thacher, P. R, Kendrick, E. L., Maslanka, M., Muletz-Wolz, C. R.,, & Bornbusch, S. L. (n.d.). FECAL
MICROBIOTA TRANSPLANTS MODULATE THE GUT MICROBIOME OF A TWO-TOED SLOTH
(CHOLOEPUS DIDACTYLUS,).

The Educated ZooKeeper LLC. (2021). The Science of Sloths.

van der Kolk, J. H., Endimiani, A,, Graubner, C,, Gerber, V., & Perreten, V. (2019). Acinetobacter in
veterinary medicine, with an emphasis on Acinetobacter baumannii. In Journal of Global
Antimicrobial Resistance (Vol. 16, pp. 59-71). Elsevier Ltd. https://doi.org/10.1016/j.jgar.2018.08.011

Vigil-Esquivel, D. J., Coto-Sanabria, S., Vega-Alfaro, J. F., Cendra-Villalobos, E., Viloria-Hernandez, R.
M., Chaverri-Esquivel, L., & Passos-Pequeno, A. (2021). Anatomy of the Respiratory System and
Heart of the Sloth (Choloepus hoffmanni) of Costa Rica. Ciencias Veterinarias, 39(1), 1-14.
https://doi.org/10.15359/rcv.39-1.2

Yoshida, K., Chambers, J. K., & Uchida, K. (2022). Systemic Streptococcus agalactiae infection with
meningo-ventriculitis in a Linnaeus’s two-toed sloth (Choloepus didactylus). Journal of
Veterinary Medical Science, 84(10), 1417-1421. https://doi.org/10.1292/jvms.22-0317




	THE SLOTH INSTITUTE
	SAVE A SLOTH. SAVE A TREE. SAVE A FOREST.
	SLOTH WORLD ANALYSIS
	These records document a mass mortality event among a group of two-fingered sloths following their transport from Peru to Florida in 2025 and 2026. Veterinary clinical notes and necropsy reports from the Bronson Animal Disease Diagnostic Laboratory describe a wide range of fatal conditions, including severe diarrhea, pneumonia, and organ failure. Pathologists identified several contributing factors, most notably a novel gammaherpesvirus likely triggered by the extreme stress and cold temperatures of travel.
	Between August 2025 and April 2026, the Sloth World facility in Orlando, Florida, experienced a significant mass mortality event involving two-fingered sloths (Choloepus spp.). The initial cluster followed a transport from Peru on August 13, 2025, where sloths were subjected to environmental stressors, including an overnight stop in Lima with temperatures averaging 60°F (15.56° C).
	The creator of the reports has the theory that the primary driver of mortality has been identified as a novel two-fingered sloth gammaherpesvirus, which the necropsy report attempts to attribute to severe interstitial pneumonia and a systemic illness. Diagnostic investigations suggest that the stress of capture and transportation likely induced systemic stress that caused the death of the individuals, although not everything can be attributed to the viral disease.
	Secondary contributing factors include:
	Systemic Pathology: Consistent findings across necropsies included severe hematopoietic depletion in bone marrow, gastric dilation, and lymphoreticular depletion.
	Environmental/Transport Stress: Potential capture/transport myopathy and immunosuppression from cold exposure.

	Clinical History and Transport Stress
	On the evening of August 13, 2025, a shipment of 10 sloths arrived from Peru. The transport included an overnight stay in Lima in 60°F temperatures. Upon arrival, several sloths exhibited severe diarrhea and fecal staining.
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	INITIAL CLINICAL PRESENTATION
	MORTALITY TIMELINE (INITIAL SHIPMENT)
	SUMMARY OF FINDINGS
	Gastrointestinal: Gastric Dilation and Hyperkeratosis
	Neurological: Spinal Cord Hemorrhage and Myelomalacia

	SECONDARY COMORBIDITIES
	Bacterial and Fungal Pathogens

	FACILITY PROTOCOLS AND HUSBANDRY
	DIAGNOSTIC FINDINGS MOST REPORTED
	STRESS, HOUSING, HANDLING, AND DIET-RELATED SICKNESS
	Hyperkeratotic gastritis, particularly identified in recent studies of two-fingered sloths, is a chronic, rare condition characterized by thickening of the stomach lining (hyperkeratinization of the squamous epithelium) and excessive proliferation of gastric mucosa. It involves chronic inflammation, likely linked to immune-mediated responses to captivity stress or dietary issues. This is classic from chronic stress and poor nutrition and health. Peritonitis mentioned as well in the report occurs as a secondary complication of another abdominal disease rather than a primary process (De et al., 1999a; de Stefani Munaó Diniz & Oliveira, 1999). Specific reference ranges for Vitamin A levels in sloths have not been established in the available scientific literature. However, clinical reports indicate that symptoms such as hyperkeratosis are more frequently associated with stress and inadequate nutrition, as documented in medical case studies of captive individuals (Almeida V.C. et al., 2023; De et al., 1999b; Digeronimo et al., 2023; Oliveira et al., 2024b). Stress, habitat changes, captive duration, long hour transportation can cause all the gastrointestinal symptoms (Thacher et al., n.d.) previously communicated in the pathological report.
	It also important to mention that one individual presented symptom of gastrointestinal disease previous to being transportedand was still transported from one country to another, resulting in easier sickness transmission and a lack of animal welfare. It is openly mentioned on the reports that individuals presented stress during transportation.
	Myelomalacia is a recognized neuropathology in mammals; the most reported mechanisms are severe spinal trauma, hypoxia-ischemia, and embolic disease (Lin et al., 2023). In sloths, this kind of damage can be associated with rough handling, falls, or thoracolumbar injuries (Esplin, DlXON, M. WOODBURY, 1946). Due to their low metabolic rate and unique thoracic biomechanics, even partial cord injury may have a disproportionate impact on mobility and ventilation (Vigil-Esquivel et al., 2021), which could possibly explain many of the other findings in the pathological report.
	Spinal cord hemorrhage in sloths is rare but serious condition often linked to trauma, infection or falls, rescue centers have reports spinal injuries after falling, leading to hemorrhage paralysis or euthanasia if untreated (Almeida V.C. et al., 2023; Burns et al., 2012; Chinchilla-Barboza et al., 2021). Sloths' unique vertebral anatomy, with fewer cervical vertebrae and a specialized structure, may increase vulnerability to such damage (Chinchilla-Barboza et al., 2021). Spine damage often requires supportive care, and severe hemorrhage leads to poor prognosis even in humans (Almeida V.C. et al., 2023; Burns et al., 2012). In particular, there has been one report of Streptococcus agalactiae causing septicemia leading to hemorrhage in the brain (Yoshida et al., 2022). Necropsy examinations confirmed the presence of Streptococcus gallolyticus. While this bacterium is generally recognized as a gut commensal in mammals, particularly ruminants, it has been documented to cause septicemia under stress conditions (Cruz et al., n.d.). The clinical manifestations are most frequently associated with endocarditis (Gray et al., 2025). Furthermore, reports indicate that certain subspecies may be implicated in sepsis and meningitis cases in neonatal care (Hurrell & Ayyash, 2021).
	The necropsy report noted spinal injuries, with conspecific aggression or trauma initially considered as possible causes. However, the frequency of such injuries appears unusually high, so they try to dismiss it as a cause. Nevertheless, behavioral records indicate that males were housed together along with several other sloths. It is well established that male sloths are highly territorial and prone to aggressive interactions, whereas females generally tolerate only brief contact during breeding (Care, 2021; Cliffe, n.d.; Dial, 2019; Dial et al., 2026; The Educated ZooKeeper LLC, 2021). Housing wild-caught sloths, each with established territories prior to capture, in shared enclosures inevitably increases the risk of aggression, which can result in severe trauma and significant injuries (Cliffe, n.d.; Dial, 2019; Dial et al., 2026). The practice of housing sloths together reflects a lack of consideration for the species’ natural history and territorial behavior. Housing several individuals together is recommended only if they have sufficient space (Dial, 2019; Dial et al., 2026).
	Pulmonary congestion in sloths can occur secondary to another underlying disease, such as pneumonia, sepsis, or trauma (Vigil-Esquivel et al., 2021). Bronchopneumonia in sloths is a significant respiratory condition linked to bacterial infections; the literature specifically has reported Bordetella bronchiseptica, exacerbated by stress, poor housing, or captivity acclimation (Hammond et al., 2009). Although the agent is not mentioned in the reports, the specific bacterial agents identified in the lungs included Citrobacter, Enterococcus gallinarum, Escherichia coli, and Acinetobacter. Pathologists also frequently noted unidentified rods and coccobacilli in lung tissues, but none were confirmed to be Bordetella. Studies on two and three-fingered sloths report E. coli and Citrobacter isolates (Fernandes et al., 2022). E. gallinarum is not explicitly documented in sloths and may relate to captive exposure rather than the natural microbiome (Chaverri et al., 2025). Acinetobacter lacks direct sloth reports (Chaverri et al., 2025) but causes nosocomial respiratory infections in exotic mammals, aligning with the sloth bronchopneumonia reported (Baranzelli et al., 2013; van der Kolk et al., 2019).
	Hematopoietic depletion is described as a distinct clinical syndrome caused by chronic infections and inflammatory states (Matatall et al., 2016), suggesting that many individuals might have been showing signs of disease before transportation and arrival, subsequently increasing the stress of being shifted. Bone marrow and splenic depletion in sloths appears to be rare and undocumented as a primary syndrome in the available literature, potentially linked to severe systemic infections, chronic stress, or captivity-related immunosuppression rather than inherent pathology (Han & Garner, 2016; Montañez-Rivera et al., 2018; Pereira et al., 2020). Sloths exhibit unique, high-rate bone remodeling with numerous resorption cavities that persist into adulthood, but this reflects adaptive osteohistology tied to low metabolism rather than marrow failure (Montañez-Rivera et al., 2018). Bone marrow and splenic depletion in other wildlife often signals severe systemic disease, immunosuppression or infection (Brannelly et al., 2016), mirroring the potential stressors we continue to find in the reports.
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