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Abstract

The aim of the present study was to inform about the microscopic lesions caused by Eustrongylides sp in the
skeletal muscle of frogs from Lake Cuitzeo, located in Michoacan, Mexico, given that it is considered to be a
potentially zoonotic parasite. 146 frogs, from four species were studied: 80 from Ranamegapoda, 43 from Rana
dunni, 16 from Rana catesbianaand seven from Rana verlandieri. All were euthanised with an intraperitoneal
pentobarbital overdose. The total body weight, weight of the legs, gender and total length were registered.
An external and internal examination was then carried out, using a stereoscopic microscope, and the
Eustrongylides sp nematodes were removed using fine brushes. These were fixed firstin 70% ethyl alcohol and
thenin Amman lactophenol to facilitate their observation and taxonomic identification under the microscope.
Necropsies were performed on the 146 total specimens from the four species, finding 10 parasitic larval forms
in the leg muscles of the Rana megapoda specimens. Therefore, skeletal muscle fragments measuring 0.1 x
0.2 cm were extracted and fixed in 10% buffered formalin with a pH of 7.2. These were processed with the
routine hematoxylin-eosin technique for their inspection under the light microscope. Multiples focal
hemorrhages, amoderate quantity of heterophils between muscle fibers and a few round nematodes with a
thincuticle, muscle and pharynx, were observed. Itisimportant to note that more studies must be carried out
on these parasites, given that the frogs are of commercial importance for human consumptioninthe area, and
can cause zoonosis and economic loss.
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Resumen

El presente estudio tiene como objetivo informar sobre las lesiones microscopicas provocadas por larvas de
Eustrongylides sp en musculo esquelético de ranasen el Lago Cuitzeo, Michoacan, México, considerado un parasito
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potencialmente zoonatico. Se revisaron 146 ejemplares de las cuatro especies: 80 de Rana megapoda, 43 de Rana
dunni, 16 de Rana catesbiana y siete de Rana verlandieri, a los cuales se le aplicé la eutanasia con sobredosis de
pentobarbital por via intraperitoneal. Se registré el peso corporal, los pesos de las ancas, sexo y longitud total.
Posteriormente se realiz6 el examen externo e interno bajo el microscopio esterescopico y fueron retirados con
pinceles nematodos de Eustrongylides sp, se fijaron en alcohol etilico al 70% y posteriormente con lactofenol de
Amman para su observacion bajo el microscopio y determinacion taxonémica; se practicé la necropsia a 146
ejemplares de las cuatro especies de ranas, encontrandose en las Rana megapoda, diez formas larvarias parasitarias
en los muasculos de las ancas, por lo que se procedié a extraer fragmentos de musculo estriado esquelético de 0.1
x 0.2 cm, los cuales se fijaron en formalina amortiguada al 10% con pH 7.2. Posteriormente se procesaron con la
técnica de rutina hematoxilina-eosina para su revision bajo el microscopio 6ptico. Se observaron multiples focos
de hemorragias, presencia de moderada cantidad de heterdéfilos entre las fibras musculares y escasos nematodos
redondos de los cuales exhiben una cuticula delgada, musculo y faringe. Es importante destacar que se deben
realizar mas estudios entre estos parasitos, ya que las ranas son de importancia comercial para el consumo en la
zona, pues al infectarse causan zoonosis y ocasionan pérdidas econémicas.

Palabras clave: LESIONESHISTOLOGICAS, MUSCULOESQUELETICODERANAS,LARVASDE

EusTRONGYLIDES sp, LAGO CUITZEO, MICHOACAN, MEXICO.

legs in Lake Cuitzeo started 20 years ago as a
- complementary economic activity.!

Bibliographical information on this activity points
to four species of frogs that make up this resource:
Rana megapoda, Rana dunni, Rana verlandieri and
Rana catesbiana.>* The harvest of these frogs repre-
sents a real benefit for 300 families that inhabit the
riverside of Lake Cuitzeo, further benefiting recently
from the export of frog’s legs to different parts of
America and Asia2® With the purpose of diagnosing
illnesses that could represent problems in the growth,
reproduction and commercialization phases, six bi-
monthly samplings were carried out during which a
total of 146 specimens from the four species were
collected: 80 from Ranamegapoda, 43fromRanadunni,
16 from Rana catesbiana and seven from Rana
verlandieri. Adult phases of parasites have been recog-
nized in the esophagus and stomach of numerous
speciesof wild duck.5¢ The frogsacquire the helminthes
when they consume fish or turbificid oligochaetes
which have been parasitized with second stage larvae
(Figure 1). The study revealed the presence of numer-
ous parasites belonging to several groups which were
acquired during feeding. Oligochaetes were found in
Ranamegapoda, specifically inleg muscle,afactwhich
caught the attention of the buyers and has been a cause
of great protest given the damage that they could cause
to the health of consumers.

With the aim of determining the identity of the
nematode and describing the histological lesions in
the amphibian tissues, frogs were captured and sac-
rificed with an overdose of pentobarbital adminis-
tered via the intraperitoneal route. Their body

7 E " he production and commercialization of frogs
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partir de la comercializacién de las ancas se
inicid hace 20 afios como una actividad econo-
mica complementaria.

Lainformacién bibliogréaficaal respecto sefiala cua-
tro especies que constituyen dichos recurso: Rana
megapoda, Rana dunni, Rana verlandieri y Rana
catesbiana,>* representando su cosecha un beneficio
real para 300 familias que habitan en lariberadel Lago
Cuitzeo, que se han visto beneficiadas al exportar re-
cientemente ancas de los anuros a diferentes partes de
Américay Asia? Con el propésito de diagnosticar en-
fermedades que pudieran representar problemas para
su crecimiento, reproduccion y comercializacion, se
efectuaron seis muestreos bimensuales, durante éstos
se revisaron 146 ejemplares de las cuatro especies: 80
de Rana megapoda, 43 de Rana dunni, 16 de Rana
catesbianaysietede Ranaverlandieri. Lasfasesadultas
han sido identificadas en es6fago y estbmago de nume-
rosas especiesde patossilvestres,>lasranasadquieren
la helmintiasis cuando consumen peces u oliquetos
tubificidos parasitadosconlaslarvasdel segundoesta-
dio del parasito (Figura 1). El estudio revel6 la presen-
cia de numerosos parasitos pertenecientes a varios
grupos, las ranas adquirieron aquéllos cuando consu-
mieron peces u oligoqueto. Se registraron tubificidos
en la Rana megapoda, que fueron registrados en los
paquetes musculares de las ancas que llamaron la
atencion, por lo que han sido motivo de protesta por
parte de los compradores debido al dafio que podria
provocar en la salud de los consumidores.

Con el propésito de determinar la identidad del
nematodo y describir las lesiones histoldgicas en los teji-
dos de los anfibios que parasita, las ranas capturadas
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weight, leg weight, gender and total length were
registered. During the external exam, carried out
under a stereoscopic microscope, the skin, external
orifices, and internal organs were examined. The
nematodes were removed from the leg muscles us-
ing fine brushes and were then processed using the
conventional technique. These helminthes were
placed in 70% ethyl alcohol and then bleached in
Amman lactophenol to facilitate their taxonomic
identification.

Necropsieswere carried outon the 146 specimens
from the four species of frog, finding in the 80 Rana
megapoda specimens a total of 10 adult parasitic
formsin the leg musculature. Muscle fragments mea-
suring 0.1 x 0.2 cm were extracted and then fixed in
10% buffered formalin with a pH of 7.2. These were
then processed with the routine hematoxylin-eosin
technique for their inspection under the light micro-
scope.

The anatomical and morphometric analysis of the
nematodes indicates that they are third stage larvae
belonging to the Eustrongylides sp gender (Nematoda:
Dioctophymatidae).’

The most obvious morphological characteristics of
the Eustrongylides nematodes are: Size (more than 7 cm
inlength),acharacteristicred color, non-dilated cephalic
region, anterior mouth with a double ring of perioral
papillae, terminal anus and smooth cuticle surface
(Figure 2).

Whenobservingthe histological fragments of skel-
etal muscle, multiples hemorrhagic foci, as well as a
discrete quantity of heterophils were seen between
the muscle fibers. Furthermore, a round worm, with
a thin cuticle, central pharynx, and surrounding
round skeletal muscle fibers, was observed (Figures
3and 4).

In regards to the microscopic lesions produced in
the muscle fibers of frogs by Eustrongylides sp, there is
little literature. These parasites are considered to be
zoonotic, thus the great importance of continuing to
carry out preliminary studies and research into the
taxonomic determination of the parasites such as has
been done in protozoa, cestodes and nematodes that
affect fish, amphibians and reptiles, as well as the
grossand microscopiclesionswhicharecausedinthe
host, especially given the scant literature that cur-
rently exists.

Pulido! points out the presence of 14 species of
helminth frog parasites; the three with the highest
prevalence are: Eustrongylidessp larvae, Ochoterenella
digiticanda (adults) and Contracecum sp larvae. The
larvae of Eustrongylides sp are found primarily in the
liver, mesentery and between the muscle packets of
the hind legs; sometimes they even emerge into the

fueron sacrificadas con sobredosis de pentobarbital por
via intraperitoneal. Se registré su peso corporal, peso de
las ancas, sexo y longitud total. Durante el examen exter-
no, realizado bajo el microscopioestereoscopico, se revisé
la piel, los orificios externos y los érganos internos. Los
nematodos fueron retirados con pinceles de los musculos
de lasancas de las ranas para su posterior procesamiento
con la técnica convencional. Dichos helmintos se coloca-
ronenalcoholetilicoal 70%Yy se aclararonenlactofenol de
Amman para su determinacion taxondémica.

Se practico necropsia a 146 ejemplares de cuatro espe-
ciesderanas,encontrandoseenlas80Ranasmegagapoda,
diez formas adultas parasitarias en los masculos de las
ancas; en ese sentido, se procedio a extraer fragmentos de
musculo estriado esquelético de 0.1x 0.2 cm, los cuales se
fijaron en formalina amortiguada al 10% amortiguada y
pH 7.2; posteriormente se procesaron con la técnica de
rutinade hematoxilina-eosina, parasu posterior revision
bajo el microscopio éptico.

La revision anatémica y morfométrica de los
nematodos indica que se trata de larvas del tercer
estadio, pertenecientes al genero Eustrongylides sp
(Nematodo: Dioctophymatidae).’

Las caracteristicas morfoldgicas mas sobresalientes
de los nematodos de Eustrongylides son: Tamafio (mas
de 7 cm de longitud), color rojo caracteristico, region
cefalica no dilatada, boca en el extremo anterior con
doble anillo de papilas periorales, ano terminal y su-
perficie cuticular lisa (Figura 2).

Al observar los cortes histolégicos del musculo es-
quelético se apreciaron multiples focos de hemorragia,
asi como discreta cantidad de heteroéfilos entre las
fibras, ademas de la presencia de un gusano redondo,
que presentaba cuticula delgada y en el centro una
faringe, ademas lo rodean fibras musculares esqueléti-
cas (Figuras 3y 4).

Con respecto a las lesiones microscépicas provoca-
das por Eustrongylides sp, en las fibras musculares
esqueléticas en las ranas en este estudio, existe muy
escasa literaturaal respecto, este parasito es considera-
do zoondtico, por lo que es importante seguir realizan-
do estudios preliminares y de investigacion sobre de-
terminacién taxonémica de los parasitos, como
protozoarios, cestodos y nematodos que afectan a pe-
ces, anfibios y reptiles y las lesiones macro y microsco-
picas que causan al hospedero, ya que actualmente
existe escasa literatura al respecto.

Pulido® sefiala la presencia de 14 especies de
helmintos parasitos de las ranas; tres con mayor pre-
valenciason: Larvas deEustrongylides sp, Ochoterenella
digiticanda (adultos) y larvas de Contracecum sp. Las
larvas de Eustrongylidessp se localizan principalmen-
te en tejido subcutaneo, higado, mesenterio y entre
los paquetes musculares de las extremidades inferio-
res; algunas veces emergen hasta el tejido subcuta-
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subcutaneous tissue. In this case, given that they are neo.Eneste casoy porsergusanosgrandesque llegan

large worms that can measure up to 12 cmand are a a medir hasta 12 cm y de color rojo brillante son
bright red color, they are easily perceptible. This facilmente perceptibles, esto Gltimo proporciona un
provides a rather disagreeable aspect to the legs of aspecto desagradable paralos consumidores de ancas

Bird {Ardea, ciconid)
- Definitive host.
Adult worin
Esophagus and stomach.
r 3
Anelid ((ligochaete: turbificid) External medivm [waler)
Intermediate host, 3 stage larval > Egps (exit in the host's
slege. Cirru]nlor}rﬁ_r_ﬂsfrm and feces).
subcntaneons Hsse.

PARATEMNISM

3" stage larvae

Fish and frogs.
Kidney, mesentery, liver,

muscle and skin.

Modified from Mendee, [995.

Figura 1. Ciclo evolutivo de Eustrongylidessp.
Evolutional cycle of Eustrongylidessp.

Figura2. Neumatodoadultode
Eustrongylides spenquistadoen
el masculo esquelético en una
Ranamegapoda.

Adult Eustrongylides spnemato-
de cyst in the skeletal muscle of
Ranamegapoda.
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these amphibians which is easily detected by the
consumerssincethelegsare sold skinless; thiscauses
greateconomiclosstothesellers. Asfarasthelesions
which these cause in the amphibians, it quite possi-
bly causes lessened movement in the limbs, as well
assecondary infections, making them easier prey for
predators8® On the other hand, theEustrongylides sp
larvae are considered zoonotic given that there is a
documented case of intestinal perforation in a pa-

deestosanfibios, que se venden sin piel y causan altas
pérdidas econémicas a los comerciantes. En cuanto a
las lesiones que ocasiona a los batracios, se sugiere
que puede causar disminucién en el movimiento de
lasextremidades,ademéas de infecciones secundarias,
por lo cual son presa facil de los depredadores.®°Por
otro lado, las larvas de Eustrongylidessp se consideran
como zoonosis, ya que se ha registrado perforacion
intestinal causadaen un paciente que consumio peces

Figura3. Microfotografiadesec-
cién de muasculo esquelético, en
donde se apreciael corte trans-
versal del nematodo ( Eustrongyli-
des sp) presentandounadelgada
cuticula(c), faringe (f)y unacapa
demdasculo(m). H/E.4375x.
Microphotograph of asection of
skeletal muscle, where one can
appreciateatransversal section
of the nematode (Eustrongylides
sp)which presentsathis cuticle
(), pharynx(f)andlayerofmus-
cle(m).H/E.4,375x.

Figura4. Microfotografiadesec-
cionde muasculoesquelético, ob-
servandosediscretacantidadde
hetedfilosylinfocitos. H/E17,660x.
Microphograph of a section of
skeletal muscle, inwhichone can
observe a discrete quantity of
heterophilsand lymphocytes. H/
E 17,660x.
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tient that consumed live fish infested with the fourth
larval stage.!0-1?

The study of platyhelminth parasites in amphibians
began in 1737 with the observation of worms in frog
lung tissue which is noted by Swammerdam.*? Later the
number of descriptions of helminths found in amphi-
bians increases, as in the case of the Nematotaenia dispar
cestode described by Goeze in German salamanders in
1782, the description of Polystoma rannae, carried out by
Zecer in 1800, as well as many others 1418

In Mexico, amphibians have been studied from the
parasitological point of view by Sokoloff, Caballero,
Bravo and Lamothe®?! among others. They have fo-
cused principally on the group taxonomy, thus man-
aging to establish a list composed of approximately 44
helminth species which are parasites of these verte-
brates in Mexico.12

In America five species of Eustrongylidessp are listed.®
Little is known about the life cycle of these organisms,
but Smyth and Smyth?2 point out that Eustrongylides sp
eggs are large and embryonic, given that up to three
larval stages are able to develop and the infection of the
definitive host (birds) is produced via the ingestion of
infected fish, such that, in this case, the frog constitutes
an accidental host.61618.19

Therefore, taxonomy represented the first stage of
study of these groups. However, the knowledge we
now possess allows us to carry out other types of
studies, such as on the community of helminthes and
the type of gross and microscopic lesions that the great
variety of helminth parasites produce in frogs; as well
as understanding the repercussions they produce in
these amphibians, including in their nutrition, repro-
duction and commercialization!

In parasites such as Trichinella spiralis, Toxoplasma
gondii, Hammondia sp, Sarcocystis sp, Onchocercasp and
Gnathostoma sp, among others, the skeletal and cardiac
muscle lesions, including necrotic and granulomatous
miositis with a concurrent absence of an inflammatory
response, are due to the different forms of resistance to
the immune response that is possessed by the different
parasites.”

The information which we now possess, has been
gathered from organisms distributed amongst the tem-
perate zones. It is important to point out that studies,
such asthis one, will contribute data that allow a better
understanding on the general structural patterns in
the communities of helminthes and the pathological
aspects they produce in their hosts.
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vivosinfestadosconlalarvadel cuartoestadio duran-
te la pesca.l0-12

El estudio de los platelmintos paréasitos de anfibios
comenzden 1737 conlaobservacionreferidapor Swam-
merdam acerca de un gusano en los pulmones de una
rana,’* posteriormente se incrementé el nimero de
descripciones de helmintos encontrados en anfibios,
como es el caso de ladescripcion del cestodo Nematotae-
nia dispar por Goeze, en 1782, para las salamandras de
Alemania, asi como la descripcidn de Polystoma rannae,
efectuada por Zecer en 1800, ademas de otros traba-
jos.14-18

En Méxicolosanfibioshansido estudiados desdeel
punto de vista parasitolégico por Sokoloff, Caballero,
Bravo y Lamothe!®?! entre otros, abarcando basica-
mente el aspecto taxonémico del grupo, para llegar a
establecer de esta manera un registro compuesto por
aproximadamente 44 especies de helmintos parasitos
de estos vertebrados en el pais.?

En América se han registrado cinco especies de
Eustrongylides.® Se conoce muy poco acerca del ciclo de
vida de estos organismos, pero Smyth y Smyth? sefia-
lan que los huevos deEustrongylidessp sonembrionados
y grandes, ya que en ellos se desarrollan hasta tres
estadios larvariosy lainfeccion del hospedero definiti-
vo (aves) se produce mediante la ingestion de peces
infectados, de manera que en este caso la rana consti-
tuye un hospedero accidental 6161819

Asi la taxonomia representd la primera etapa en el
estudio de estos grupos; sin embargo, los conocimien-
tos que ya se tienen permiten abordar otro tipo de
trabajos, como estudios de lacomunidades de helmintos
yeltipode lesiones macroscopicasy microscopicas que
provocan lagranvariedad de helmintos parasitosenla
ranas, asi como conocer de qué manera repercuten en
los anfibios, desde su alimentacién, crecimiento, repro-
ducciény comercializacion.!

Para el caso de los paréasitos como Trichinella spiralis,
Toxoplasmagondii, Hammondiasp, Sarcocysties sp,Onchocerca
sp y Gnathostoma sp, entre otros, provocan o no lesiones
en musculos esquéletico y cardiaco desde miosistis
necrética y granulomatosa y ausencia de respuesta
inflamatoria debidoalas distintas formas de resistenciaa
la respuesta inmune que poseen distintos parasitos.'’

La informacién con que se cuenta se ha generado en
organismos distribuidos en zonas templadas; es impor-
tante mencionar que estudios como el presente aportaran
datos que permitan un mejor entendimiento de los patro-
nes generales de estructuracion de las comunidades de
helmintos y aspectos patoldgicos en su hospederos.
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