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RESUMEN. Reportamos un caso de anoftalmia en un organismo juvenil de la rana arborícola plegada Dryophytes plicatus de Santiago 
Tulantepec, Hidalgo, México. El espécimen carecía del ojo izquierdo, presentando una cavidad ocular reducida cubierta por piel. Esta rara 
anomalía podría deberse a factores genéticos o a la exposición a agroquímicos, ya que en los cultivos cercanos se utilizan fertilizantes, lo 
que resalta la necesidad de realizar más estudios sobre anomalías morfológicas en anfibios y sus principales causas. Este hallazgo amplía el 
conocimiento sobre las anomalías morfológicas en D. plicatus y destaca la importancia de los esfuerzos de conservación.
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ABSTRACT. We report anophthalmia in a juvenile of the Ridged Treefrog Dryophytes plicatus from Santiago Tulantepec, Hidalgo, Mexico, 
where the specimen lacked the left eye, presenting a reduced ocular cavity covered by skin. This rare anomaly may result from genetic factors 
or agrochemical exposure, as fertilizers are used in nearby crops and due to other related cases, highlighting the need for further studies 
about morphological anomalies in amphibians and the main causes. This finding expands the knowledge of morphological anomalies in D. 
plicatus and emphasizes the importance of conservation efforts.
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INTRODUCTION 
	
	 Morphological anomalies in amphibians 
have been observed and recorded in different 
parts of the world (Meteyer, 2000; Rothschild 
et al., 2012). For instance, Henle et al. (2017) 
carried out an exhaustive review of studies related 
to anomalies in amphibians, where Europe and 
North America show many records in natural 
populations of these vertebrates. Beltran (2023) 
conducted a bibliographic review of malformations 
in amphibians of Latin America, finding that the 
country with the highest number of studies is 

Anoftalmia en un juvenil de Dryophytes plicatus (Anura: Hylidae), 
una rana arborícola endémica de México

Brazil, followed by Argentina, and Mexico. This 
author also found that 93% of the malformations 
occurred in the order Anura (frogs and toads 
with 55.17% and 37.93% of records, respectively), 
followed by the order Caudata (6.90% of records), 
and the order Gymnophiona (0% of records). In the 
three orders, the anomalies with higher frequency 
records were brachydactyly (reduction in the 
length of the digits and phalanges), amelia (absence 
of limbs), and anophthalmia (absence of one or 
both eyes), which can impact functional attributes 
related to survival, such as foraging, locomotion 
and the ability to recognize predators (Henle et al., 
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2017).

	 Dryophytes plicatus Brocchi, 1877, also 
known as Ridged Treefrog, is an endemic species 
of Mexico that occurs in the states of Hidalgo, 
Tlaxcala, and Veracruz, covering the regions of 
the Transmexican Volcanic Belt and Mexico Valley 
(Duellman, 2001; Wilson & Johnson, 2010). Here, 
D. plicatus inhabits pine and pine-oak forests, 
as well as temporary bodies of standing water 
(Duellman, 2001; Ramírez-Bautista et al., 2009). 
This small species (snout-vent length [SVL]: 38.8 
± 4.2 mm) reproduces between June and August 
during the rainy season (Ramírez-Bautista et al., 
2009). According to the Mexican protection law 
NOM-059-SEMARNAT-2010 (SEMARNAT, 

2019), D. plicatus is considered a threatened 
species, while the IUCN red list classifies it as  
Least Concern (IUCN SSC Amphibian Specialist 
Group, 2020). 

A WILDLIFE RECORD

	 On October 14, 2024, during a fieldwork 
of amphibians, at the 1454 h, a juvenile of D. 
plicatus (SVL: 17.65 mm) was found perched 
near a lentic body water (Fig. 1) in the locality of 
Santiago Tulantepec (20.039722 °N, -98.3575 °W, 
WGS 84), Hidalgo, Mexico, where the vegetation 
types are pine-oak forest and grasslands (INEGI, 
2002; Rzedowski, 2006). The specimen lacked the 
left eye, showed a reduced ocular cavity, and was 

Figure 1. Juvenile of the Ridged Treefrog Dryophytes plicatus with anophthalmia in the left eye, recorded in its 
natural habitat in the state of Hidalgo, Mexico. Showing frontal view (A), left lateral view (B), and right lateral view 
(C), where the absence of the eye is evident.
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completely covered by skin tissue. According to 
Henle et al. (2017), this ocular anomaly is known 
as anophthalmia, and along with cysts, constitutes 
the most frequent morphological anomaly in 
anurans. 

	 Anophthalmia is an ocular defect resulting 
from alterations in eye organogenesis, triggered 
by genetic and environmental factors (Mejía & 
Cardenas, 2022; Rojas et al., 2016). It has been 
suggested that anophthalmia could also be a 
congenital malformation due to inbreeding 
(Morales-Flores et al., 2021) or exposure to 
inorganic compounds such as pesticides and 
herbicides that affect the embryonic development 
of amphibians, which subsequently produces high 
rates of ocular anomalies (Lajmanovich et al., 2003; 
Hayes, 2005; Fort et al., 2006; Reves et al., 2010; 
Paganelli et al., 2010; Lajmanovich et al., 2012). 

	 Cases of anophthalmia in Mexican 
amphibians are scarse in the literature, but the most 
outstanding are those recorded in caudates such as 
Bolitoglossa platydactyla (Venerozo-Tlazalo et al., 
2022) and Pseudoeurycea leprosa (Cante-Bazán 
& Ramírez-Bautista, 2023), and anurans such as 
Smilisca baudini (Hernández-Jaúregui et al., 2021; 
Hernández-Vázquez et al., 2023), and Incilius 
occidentalis (Castro-Torreblanca & Blancas-calva, 
2021). 

AGROCHEMICALS AS 
A POSSIBLE CAUSE

	 Although the causes of ocular anomaly in 
our record are unknown, landowners in the study 
area acknowledge using fertilizers and pesticides 
on crops near water bodies. Studies indicate that 
glyphosate-based herbicides used in agriculture can 
cause neuronal teratogenic effects and craniofacial 
malformations related to anophthalmia during 
embryonic and larval development in amphibians 
such as Xenopus laevis, Scinax nasicus, and other 
vertebrates, including humans (Lajmanovich et al., 

2003; Paganelli et al., 2010).

	 This highlights the need for further 
studies to assess their effects on the health of local 
amphibian populations. Additionally, at the same 
study site, Olvera-Mendoza et al. (2023) reported 
a case of ectromelia (complete missing limb 
segment) in the mountain treefrog (D. eximius), 
while Hernández-Jiménez et al. (2024) found a 
bifurcated tail (a tail with two or more points) in 
the plateau tiger salamander (Ambystoma velasci), 
both of which are endemic to Mexico. If confirmed 
as in other regions of the world, this suggests that 
sensitivity to agrochemicals is similar among these 
amphibian species (Oullet, 2000; Peltzer et al., 
2011; Ramírez-Jaramillo, 2019). 

	 Undoubtedly, good environmental 
conditions of the habitat are of key importance 
for the healthy amphibian life cycle. A better 
understanding of the causes and effects of 
anomalies related to the amphibians could help 
provide fragile points of natural development 
of these organisms during their life histories, 
their survival behaviors, their interaction with 
the elements of the environment, and the impact 
that anthropogenic activities have had on them 
(Aguillón-Gutiérrez, 2018). Thus, conservation 
strategies could be implemented to protect this 
vertebrate group that requires good environmental 
quality (mainly water bodies and vegetation cover) 
of the habitats where they live and reproduce, 
which also has a positive effect on humans.
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