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Abstract
The decline of amphibian populations concerns scientists worldwide and has been related to the spreading infectious diseases, 
among other environmental factors. Acute mass mortality with hemorrhagic and necrotic lesions has been described and as-
sociated with wild amphibian viruses. These diseases were first recorded in Central America and Australia in the early 1990s 
and later in Brazilian Atlantic Forest fragments. Epizootiological data on these infections must be included in other Brazilian 
phytogeographic regions and domains. This work aimed to report a systemic necrotic morbid state in a native Leptodactylus 
vastus from an urban reserve in northeastern Brazil, describing clinical and pathological findings and discussing its importance 
and likely etiologies. An adult L. vastus presented an erythematous oral cavity with multifocal point-like erosions, sublingual 
congested vessels, oropharyngeal edema, and mild esophageal mucosal prolapse. After therapeutic protocol, the patient showed 
no improvement; then, he was humanely euthanized. Necropsy demonstrated moderate to marked multicentric chronic necro-
tizing lesions. Histopathology revealed diffuse necrotic tissues with a few intracytoplasmic amphophilic inclusions in cellular 
remnants, with minor hemoparasites, helminths, and bacterial granulomatous coinfections. Clinical and pathological findings 
suggested a major chronic viral infection with minor coinfections. In the current case, confirmation of etiology struggled with 
financial and logistic limitations. Future partnerships will enable definitive diagnostics. This is the first record of systemic nec-
rotizing disease in a wild frog in Ceará state, northeastern Brazil, and it is a red flag to emerging infectious diseases surveillance 
in this geographic area. 
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Introduction

According to the latest International Union for Con-
servation of Nature’s Red List of Threatened Species, 41% 
of amphibian species are threatened with extinction (17). 
The worldwide decline of amphibian populations concerns 
environmental scientists and has been related to climate 
change, natural habitat fragmentation, invasive species in-
troduction, and the spreading infectious diseases (2). 

In Brazil, agents of emerging infectious diseases 
were already detected in Atlantic Forest remnants (6, 28) 
and in commercial vivaria facilities in the center-west (19), 
southeast (24) and south regions (26). Marked diffuse hy-
perkeratosis indicates chytridiomycosis (27), while acute 
mass mortality with hemorrhagic lesions or chronic systemic 
necrotic lesions suggests Ranaviral infection (21). Epizoot-
iological data on these infections must be included in other 
Brazilian phytogeographic regions and domains.
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This work aimed to report a systemic morbid state in 
a native Leptodactylus vastus from Ceará state, northeastern 
Brazil, describing the clinical and pathological findings and 
discussing its importance and likely etiologies.

Case description

An anuran health survey was performed in the Pici 
Woods Urban Reserve (PWUR) from June to August 2022. 
PWUR is a law-protected area of residual coast vegetation 
circumjacent to the Federal University of Ceará (3°44’51.4”S, 
38°34’38.6”W), in Fortaleza, CE, northeastern Brazil. Proce-
dures and ethics were authorized by the National Biodiversity 
Authorization System (SisBio n° 82318) and Committee for Eth-
ics in Animal Experimentation (CEUA-UFC n°9036080322). 
An adult male northeastern pepper frog (Leptodactylus vastus 
Lutz, 1930; Anura: Leptodactylidae), snout-vent length 122 mm, 
body mass 253 g, presented an erythematous oral cavity with 
multifocal point-like erosions, sublingual congested vessels, 
oropharyngeal edema, and mild esophageal mucosal prolapse 
(Fig. 1). The alimentary tract held no palpable food content. 
The patient was carried to the Herpetology and Ophiology Lab-
oratory (NUROF-UFC). It was kept in a 30-liter glass aquarium 
at room temperature, filled with dechlorinated shallow water. 
The initial hematology findings revealed hemoparasite infection 
and suggested leukopenia and regenerative anemia, with even-
tual spherocytes and microcytes. Glucose index was 18mg/dL.

According to the clinical findings, the patient was 
assessed to be in an acute stomatitis/esophagitis. The general 
state was initially treated with an amphibian Ringer-Lac-
tate fluid immersion over 30 minutes (29), and parenter-
al enrofloxacin 5.0mg/kg and meloxicam 0.1mg/kg every 
24 hours. Baby mice and insects were offered as food but 

rejected. Ten days later, the patient showed 10% weight 
loss, weakness, and anorexia, developing rostral, dorsal, 
and forelimbs locally extensive palmar hemorrhagic ul-
cers. Cutaneous imprint cytology showed neutrophilic-his-
tiocytic inflammatory exudate, and bacterioscopy resulted 
in Enterococcus sp. and Pseudomonas sp. infection. Af-
ter 13 days of treatment, the patient presented enlarged to 
coalescent cutaneous ulcers and no improvement in over-
all health. The follow-up hematological results showed 
no enhancement. Due to these facts, euthanasia was per-
formed by intrathecal Lidocaine hydrochloride 30mg/kg  
(4, 7). Necropsy revealed moderate to marked multicentric 
chronic necrotizing lesions, including hypertrophic and con-
gested stomach, with eroded mucosal folds and cystic submu-
cosal helminth (thin-walled collagen capsulated nematode, 
measuring 450 x 200μm, and absent to mild inflammation 
infiltrate); dilated and thin-walled colon; friable and enlarged 
liver; pale, friable, and shrunken pancreas and spleen, and 
pale, enlarged, and hyperemic kidneys. Histopathological 
analysis (Fig. 2) demonstrated diffuse hepatic, splenic, pan-
creatic, renal, hematopoietic, and lymphoid necrosis, pre-
senting occasional intracytoplasmic amphophilic inclusion 
bodies in parenchymal cells. Moderate ulcerative necrosis 
was observed in stomach and colon, and diffuse degenerated 
epithelium and fibrosis of lamina propria in oropharynx. Focal 
marked myocardial necrosis was observed. Cystic helminths 
and microgranulomas were observed and considered minor 
findings.

Discussion

According to the World Organisation for Animal 
Health, the presented clinical and pathological findings are 

Figure 1. Clinical findings in an urban Leptodactylus vastus. A- L. vastus patient showing rostral 
and palmar (detail on top right) ulcers. B- Oral cavity showing pale mucosa with multifocal 

point-like erosions, mild esophageal mucosal prolapse, with erythema and edema.
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Figure 2. Histopathology main findings, intracytoplasmic amphophilic inclusion bodies in parenchymal cells 
(arrows, details on top right) in an urban Leptodactylus vastus. A- Heart, focal marked myocardial degeneration/

necrosis. HE, bar = 100 μm. B- Pharynx, diffuse marked degenerated epithelium and fibrosis of lamina 
propria. HE, bar = 200 μm. C- Stomach, moderate locally extensive mucosal necrosis, moderate to marked 

lymphocytic exudate with cell debris in the lumen, multifocal necrosis of the gastric glands, cystic helminth 
in the submucosa (asterisk). HE, bar = 200 μm. D- Colon, diffuse moderate to marked mucosal ulcerative 
necrosis, lymphoid nodule necrosis (asterisk), submucosal fibrosis. HE, bar = 100 μm and 5 μm. E- Liver, 

diffuse moderate to marked parenchymal necrosis, melanomacrophage hyperplasia, hematopoietic necrosis, 
focal caseating granuloma. HE, bar = 100 μm and 5 μm. F- Pancreas, diffuse moderate parenchyma necrosis. 

HE, bar = 20 μm and 5 μm. G- Spleen, Diffuse moderate lymphoid hyperplasia, multifocal to coalescent 
lymphoid necrosis. HE, bar = 20 μm and 5 μm. H- Kidney, diffuse marked tubular degeneration/necrosis, 
with interstitial multifocal moderate lymphocytic inflammatory infiltration. HE, bar = 100 μm and 5 μm.
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convergent and strongly suggestive of Ranavirus infection 
(30), once no other virus types have been associated with 
similar pathological findings (2, 11, 25). Minor findings con-
tained focal caseating microgranulomas in the liver, spleen, 
and kidneys, suggesting Mycobacteria, already reported in the 
same geographic region (3, 23), and cystic gastric helminths, 
suggesting Physaloptera sp. (12).

Erythema, edema and multifocal punctiform ero-
sions in the oropharynx, empty stomach, and low glucose 
index indicated anorexia and likely gastrointestinal changes, 
confirmed by pathological findings. Ulcerative necrotizing 
dermatitis and gastroenterocolitis, necrotizing nephritis/
pancreatitis/splenitis, lymphoid depletion, and hemorrhagic 
erosions on palmar/plantar surfaces were widely compiled 
as Ranavirus infection findings (20, 21).

Outbreaks worldwide, associated with massive die-
offs of ectothermic vertebrate species, have been reported 
since the 1980s (9). Among a wide range of possible hosts, 
amphibians seem to be the most susceptible ones from which 
Ranavirus was first isolated (15). The infection is highly trans-
missible among tadpoles and post-metamorphic individuals, 
resulting in acute clinical signs and sudden death, and usually 
produces variable sensitivity in molecular tests. The infection 
may persist subclinically among the surviving individuals 
and result in viral reservoirs (16, 21). Diagnostic methods 
to confirm etiology include polymerase chain reaction/se-
quencing, viral isolation culture, antigen-capture ELISA, 
immunoperoxidase stain, and immunoelectron transmission 
microscopy (30). Unfortunately, none of these were locally 
available to confirm the etiology of the current findings.

Most records revealed no severe or chronic patholog-
ical changes in their findings. The reported injuries include 
mild to moderate hemorrhagic and necrotizing lesions in the 
kidneys, alimentary tract, liver, and skin (21). Experimen-
tally based descriptions of Ranavirus pathology followed 
the disease course at a maximum of 21 days post-infection 
(1, 13, 14) and presented acute/subacute mild and moderate 
inflammatory features. Therefore, the current case repre-
sented a chronic disease course and might have involved a 
non-lethal virulence virus strain or an adapted host species. 
Some authors highlighted that wild strains have shown less 
virulence than captivity-isolated ones (5). The current report 
comprised marked necrosis of several organs that would 
obviously have led to kidney and liver failure if the morbid 
process had continued spontaneously. Skin ulcers rapidly 
progressed during the therapeutic protocol, consistent with 
reports of later deaths by secondary infection breakdown (8, 
10, 18, 22).

Clinical and pathological findings suggested major 
chronic viral infection, most likely Ranavirus, with minor 
hemoparasites, helminths, and bacterial granulomatous coin-
fections. In the current case, confirmation of etiology strug-
gled with financial and logistic limitations. However, future 
partnerships will enable definitive diagnostics. This is the 
first record of systemic necrotizing disease in a wild frog in 

Ceará, northeastern Brazil, and it is a red flag to implement the 
surveillance of emerging infectious diseases in this geographic 
area. Active biomonitoring and blood sampling are in progress. 
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