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Parasites of Rana perezi Seoane, 1885 in Avila Province,
Spain.
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Abstract: A total of 42 species of parasites including 2 species of blood bacteria, 29 protozoa, 6 trematodes, 4 nematodes and 1
leech were reported from Rana perezi Seoane, 1885, captured in Avila Province (Spain). The following organisms were identified:
Aegyptianella bacterifera, Aegyptianella ranarum, Retortamonas dobelli, Chilomastix caulleryi, Hexamita intestinalis,
Spironucleus elegans, Brugerolleia algonquinensis, Octomitus neglectus, Giardia agilis, Monocercomonas maculatus, Trichomitus
batrachovum, Tetratrichomonas prowazeki, Trypanosoma rotatorium, Trypanosoma loricatum, Trypanosoma sp.l., Trypanosoma
sp.2., Rhizomastix gracilis, Opalina ranarum, Opalina obtrigona, Cepedea dimidiata, Entamoeba ranarum, amoebas of free living,
Eimeria prevoti, Lankesterella minima, Dactvlosoma ranarum, Nyctotheroides cordiformis, Balantidium duodeni, Balantidium
entozoon, Balantidium elongatum, Trichodina ranae, Blastocystis enterocola, Opisthodiscus nigrivasis, Haematoloechus variega-
tus, Cephalogonimus retusus, Gorgodera amplicava, Gorgoderina vitelliloba, Opisthioglyphe endoloba, Cosmocerca ornata,
Rhabdias bufonis, Icosiella neglecta and Capillaria costacruzi.

The ectoparasites found on many frogs were leeches, Batracobdella algira, which was vector for: Icosiella neglecta, Lankesterella
minima and Trypanosoma sp. in R. perezi of Avila.
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Resumen: Un total de 42 especies de parésitos incluyendo 2 especies de bacterias sanguineas, 29 especies de protozoos, 6 especies
de trematodos, 4 especies de nematodos v 1 especie de sanguijuela se han encontrado en Rana perezi Seoane, 1885, capturada en
la Provincia de Avila (Espafia). Los organismos identificados fueron: Aegyptianella bacterifera, Aegyptianella ranarum,
Retortamonas dobelli, Chilomastix caulleryi, Hexamita intestinalis, Spironucleus elegans, Brugerolleia algonquinensis, Octomitus
neglectus, Giardia agilis, Monocercomonas maculatus, Trichomitus batrachorum, Tetratrichomonas prowazeki, Trypanosoma
rotatorium, Trypanosoma loricatum, Trypanosoma sp.l., Trypanosoma sp.2., Rhizomastix gracilis, Opalina ranarum, Opalina
obtrigona, Cepedea dimidiata, Entamoeba ranarum, amoebas de vida libre, Eimeria prevoti, Lankesterella minima, Dactylosoma
ranarum, Nyctotheroides cordiformis, Balantidium duodeni, Balantidium entozoon, Balantidium elongatum, Trichodina ranae,
Blastocystis enterocola, Opisthodiscus nigrivasis, Haematoloechus variegatus, Cephalogonimus retusus, Gorgodera amplicava,
Gorgoderina vitelliloba, Opisthioglyphe endoloba, Cosmocerca ornata, Rhabdias bufonis, Icosiella neglecta and Capillaria cos-
tacruzi. El ectoparésito hallado sobre algunas ranas fue la sanguijuela, Batracobdella algira, vector de: Icosiella neglecta,
Lankesterella minima y Trypanosoma sp. en R. perezi de Avila.

Palabras claves: Rana perezi, Protozoos, Trematodos, Nematodos, bacterias sanguineas, Avila.

1. Introduction Avila province is characterized by its extensive
plain to the North (inside the plateau of the Duero)
and its great surface of saw to the South (inside the
Cordillera Central). It is divided in 6 natural regions:
- Plain: Arévalo-Madrigal or La Morafia and Avila.
- Saw: Barco de Avila-Piedrahita, Gredos, Valle
del bajo Alberche and Valle del Tiétar.
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Our goal was to identify the parasites of Rana
perezi Seoane, 1885 (greenfrog indigenous to Spain
and France) in Avila Province (lat. 40° 40’ N, long. 4°
38’ W), Spain, in order to contribute to the knowledge
of the parasite fauna of our country.
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- Avila: Niharra (river Adaja), Marlin (springs).

The parasites were compared with other mentioned
in the current literature by:

Alexeieff (1911) in Rana sp. Ballesteros (1945) in
Rana esculenta (it is likely that it was R. perezi because
there is not R. esculenta in the Iberian Peninsula) and
Rana temporaria of Malaga (Carratraca). Barta (1991)
in Rana clamitans and Rana catesbeiana of Canada.
Carrera et al. (1987) in R. perezi ¢ Hyla meridionalis of
Canary Islands (Tenerife, Gomera). Combes and
Gerbeaux (1970) in R. perezi of Gerona (Segre e
Isobol). Comber and Knoepffer (1965) in Rana iberica,
Rana ridibunda, R. perezi and Bufo bufo of Avila (Sierra
de Gredos). Combes and Sarrouy (1971) in R. perezi of
Soria. Da Cunha (1950) in Rana sp. of Portugal.
Desportes (1941) in Rana sp. of France. Desser et al.
(1993) in R. clamitans and R. catesbeiana of Canada.
Fernandez (1984) in Bufo sp. of Valencia. Fernandez-
Galiano (1947) in Rana sp. Gonzalez Castro (1942) in
R. esculenta (likely: R. perezi) of Granada. Lluch et al.
(1986b) in R. perezi of Levante (Valencia and Alicante).
Lluch et al. (1990) in R. temporaria of the Central
Pirineo (Aragén) and Oriental Pirineo (Catalufia).
Lépez-Neyra (1947) in R. esculenta (likely: R. perezi)
and R. temporaria of Granada and Madrid. Madrigal et
al. (1987) R. perezi of Canary Islands. Martinez-
Fernandez et al. (1988) in R. ridibunda of Salamanca
and Ledn. Navarro et al. (1988) en R. iberica of Western
Sistema Central, R. temporaria of Oriental Prepirineo
and Pirineo and Central Pirineo and R. perezi of Western
Sistema Central, Central Pirineo and Levante. Oliveira-
Rodrigues ef al. (1973) in R. esculenta (likely: R. pere-
zi) of Portugal (Coimbra). Rodrigues et al. (1972) in R.
esculenta (likely: R. perezi) of Portugal. Travassos
(1932) in Rana sp. of Portugal.

2. Materials and Methods

432 individuals (352 fully grown specimens, 39
juveniles and 41 tadpoles) of R. perezi of Avila were
manually collected during a period between 1993 and
1995.

The frogs were euthanized, necropsied and exami-
ned for the presence of blood, cloacal, lung, liver,
muscle, intestine and urinary bladder parasites using a
light microscope or lens.

Films of blood and liver and the contents of the
cloacal, intestine and urinary bladder were prepared
and stained while fresh contents were examined by
light microscopy to observe the morphology and moti-
lity of the protozoa. The blood, liver and urinary blad-
der films were air dried, fixed in methanol, and stai-
ned with Giemsa’s stain. The cloacal and intestine
films were stained with Giemsa-Suarez Peregrin’s

stain and Bodian’s protargol, which stains the rows of
kineties of opalinids and ciliates. Each film was scan-
ned at low power for several minutes for large parasi-
tes and then examined for the oil immersion 100x
objective for small or intracellular parasites.

Diamond’s SN B9 culture (for trypanosomes) and
Boeck and Drbohlav culture (for fecal protozoa) were
also used.

Trematodes were separated of the walls of lung,
cloacal, intestine and urinary bladder, fixed in formol
10% (during 1 day), stained with hydrochloric alcoho-
lic carmine, mounted with Balsam of Canada and loo-
ked through a lens.

Nematodes were collected of muscle, cloacal and
lung, fixed in alcohol 70°, mounted and cleared with
Amman Lactophenol and examined for a lens.

3. Results

A total of 42 species of parasites including 2 spe-
cies of blood bacteria, 29 protozoa, 6 trematodes, 4
nematodes and 1 leech were observed in R. perezi of
Avila.

All the frogs were parasited (100% prevalence):
with a minimum of 1 and a maximum of 21 different
species. Protozoa were present in 100 %, nematodes
in 69 %, blood bacteria in 29.6 % and trematodes in
27.1 % of the frogs. 761 trematodes and 1032 nema-
todes (844 female and only 188 males) were collected,
showing a mean intensity of 4.1 trematodes and 3
nematodes per infested frog

The following organisms were identified:

-Blood bacteria: Aegyptianella bacterifera (Labbé,
1894) Barta, 1989 and Aegyptianella vanarum Desser,
1987 (family Anaplasmataceae Philip, 1957).

-Protozoa: Retortamonas dobelli Bishop, 1931 and
Chilomastix  caulleryi  Alexeieff, 1909 (family
Retortamonadidae Wenrich, 1932); Hexamita intestinalis
Dujardin, 1841; Spironucleus elegans Lavier, 1936;
Brugerolleia algonquinensis Desser, Hong, Siddall and
Barta, 1993; Octomitus neglectus (Lavier, 1936) Grassé,
1952 and Giardia agilis Kunstler, 1882 (family
Hexamitidae Kent, 1880); Monocercomonas maculaius
Carrera-Moro, 1987 (family Monocercomonadidae
(Kirby, 1944) Honigberg, 1963); Trichomitus batracho-
rum (Perty, 1852) Honigberg, 1963 and Tetratrichomonas
prowazeki (Alexeieff, 1909) Alexeieff, 1911 (family
Trichomonadidae (Chalmers and Pekkola, 1918)
Honigberg, 1963); Trypanosoma rotatorium Mayer,
1843;  Trypanosoma loricatum  Mayer, 1843;
Trypanosoma sp.l. and Trypanosoma sp.2. (family
Trypanosomatidae Doflein, 1911); Rhizomastix gracilis
(Incertae sedis); Opalina ranarum (Ehrenberg, 1832)
Purkinje and Valentin, 1835; Opalina obtrigona Stein,



75

Jiménez, M. S. et al., Parasites of Rana perezi in Avila.

Table 1. Blood parasites.

Prevalence Intensity New Host New Arca

(%) (1-3) (R pereziy (IP/S)

BACTERIA

Aegyptianella bacterifera 28.0 1.4 R IP
Aegyptianella ranarum 9.7 1.2 R 1P
PROTOZOA

Brugerolleia algonquinensis 1.2 2.0 R IP
Trypanosoma rotatorium 28.0 1.4 R P
Trypanosoma loricatum 23.6 1.4 R IP
Trypanosoma sp.1. 22.0 1.9 R IP
Trypanosoma sp.2. 3.7 1.4 R IP
Lankesterella minima 414 1.6 R IP
Dactylosoma ranarum 5.3 1.3 R 1P

NEMATODES
Icosiella neglecta (microfilariae) 3.2 2.7

(Railliet, 1916) Travassos, 1925); Rhabdias bufonis
(Schrank, 1788) Stiles and Hassall, 1905 (family:
Rhabdiasidae Railliet, 1915); Icosiella neglecta (Diesing,
1851) Seurat, 1917 (family: Onchocercidae Leiper,
1911); Capillaria costacruzi Travassos, 1932 (family:
Trichuridae Railliet, 1915).

-Leech: Batracobdella algira (Moquin-Tandon,
1846) Autrum, 1936 (family: Glossiphoniidae).

The prevalence, intensity, new host and new area
records of the parasites are summarized in Table 1, 2, 3,
4,5 6and7.

4. Discussion

Of all species, 11 are new host records:
Aegyptianella bacterifera, Aegyptianella ranarum,
Hexamita intestinalis, Brugerolleia algonquinénsis,

Table 2. Cloaca parasites.

Prevalence (%): percentage of parasitism.

Intensity (1-3): between 1 (few specimens) and 3 (a lot of specimens).
New Host: R (Rana perezi).

New Area: [P (Iberian Peninsula) and S (Spain).

1867 and Cepedea dimidiata (Stein, 1860) Metcalf, 1923
(family Opalinidae Claus, 1874); Entamoeba ranarum
Grassi, 1879 (family: Entamoebidae Chatton, 1925);
amoebas of free living (several families); Eimeria prevo-
ti (Laveran and Mesnil, 1902) Doflein, 1909 (family:
Eimeriidae Minchin, 1903); Lankesterella minima
(Chaussat, 1850) Noller, 1912 (family: Lankesterellidae
Noéller, 1902); Dactylosoma ranarum (Lankester, 1882)
Wenyon, 1926 (family: Dactilosomatidae (Jakowska and
Nigrelli, 1955) Levine, 1971); Nyctotheroides cordifor-
mis (Ehrenberg, 1838) Grassé, 1928 (family:
Nyctotheridae Amaro, 1972); Balantidium duodeni Stein,
1867; Balantidium entozoon Ehrenberg, 1838 and
Balantidium  elongarum  Stein, 1867  (family:
Balantidiidae Doflein and Reichenow, 1929); Trichodina
ranae Da Cunha, 1950 (family: Trichodinidae Claus,
1874); Blastocystis enterocola Alexeieff, 1911 (family:
Blastocystidae Alexeieff, 1911).

-Trematodes: Opisthodiscus nigrivasis (Méhely,
1929) Odening, 1959 (family: Paramphistomidae
Fischoeder, 1901); Haematoloechus variegatus
(Rudolphi, 1819) Looss, 1899) and Cephalogonimus
retusus (Dujardin 1845) Odhner, 1910 (family:
Plagiorchiidae (Lithe, 1901) Ward, 1917); Gorgodera
amplicava Looss, 1899 and Gorgoderina vitelliloba
Olsson, 1876 (family: Gorgoderidae (Looss, 1899)
Looss, 1901); Opisthioglyphe endoloba (Dujardin, 1845)
Looss, 1899 (family: Telorchiidae Stunkard, 1924).

-Nematodes: Cosmocerca ornata (Dujardin, 1845)
Railliet and Henry, 1916 (family: Cosmocercidae

Prevalence Intensity New Host New Area

(%) (1-3/n°) (R perezi) ~ (IP/S)
PROTOZOA
Retortamonas dobelli 211 1.5 P
Chilomastix caulleryi 05 2.5 P
Hexamita intestinalis 345 1.2 R IP
Spironucleus elegans 81.9 1.8 P
Octomitus neglectus 38.7 18 P
Monocercomonas maculatus ~ 46.3 1.6 P
Trichomitus batrachorum 55.8 1.5 [P
Tetratrichomonas prowazeki 5.1 1.0 [P
Rhizomastix gracilis 0.9 15 IP
Opalina ranarum 30.6 14 IP
Opalina obtrigona 38.7 2.1 P
Cepedea dimidiata 39.8 1.7 IP
Entamoeba ranarum 204 12 R P
Amoebas of free living 53 1.5 IP
Eimeria prevoti 5.6 20 R P
Nyctotheroides cordiformis 60.0 1.2 IP
Balantidium entozoon 80.3 13 P
Balantidium elongatum 79 L.l R [P
Blastocystis enterocola 51.6 23 P
TREMATODES
Opisthodiscus nigrivasis 11.6 1.4
NEMATODES
Cosmocerca ornata 62.0 30
Capillaria costacruzi 5.6 59 S

Prevalence (%): percentage of parasitism.

Intensity (1-3/n°): Protozoa (1-3): between 1 (few specimens) and
3 (a lot of specimens). Trematodes and Nematodes (n®): number
of specimens (mean intensity of parasitism per infested frog).

New Host: R (Rana perezi).

New Area: IP (Iberian Peninsula) and S (Spain).
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Table 3. Small intestine parasites.

Prevalence Intensity New Host New Area
(%) (1-3n%) (R pereziy ~ (IPIS)

PROTOZOA
Giardia agilis 23 2.8 P
Balantidium duodeni 70.8 1.3 P
TREMATODES
Cephalogonimus retusus 4.1 7.1
Opisthioglyphe endoloba 1.4 2.7

Prevalence (%): percentage of parasitism.

Intensity (1-3/n°): Protozoa (1-3): between 1| (few specimens) and
3 (a lot of specimens). Trematodes (n°): number of specimens
(mean intensity of parasitism per infested frog).

New Host: R (Rana perezi).

New Area: IP (Iberian Peninsula) and S (Spain).

Trypanosoma rotatorium, Trypanosoma loricatum,
Entamoeba ranarum, Eimeria prevoti, Lankesterella
minima, Dactylosoma ranarum and Balantidium elonga-
tum; all species of bacteria and protozoa are new area
records in the Iberian Peninsula and Capillaria costacru-
zi 1s a new area record in Spain (it was cited in Portugal).

In Rana perezi of Avila we have found blood para-
sites and Rhizomastix sp, lung trematodes and nema-
todes, and muscle nematodes which have not been
cited in Rana perezi of the Canary Islands (Carrera et
al., 1987), what can be due to the absence of their
intermediate hosts in the islands.

We have also observed an increasing prevalence of
parasites with increasing sizes (ages) of these frogs
suggesting that longer exposure to water makes these
species more likely to acquire parasites.

The identified species were similar to those alre-
ady reported in the current literature except for those
species which are discussed below:

The dimensions of B. algonquinensis of Canadian
amphibians (Rana clamitans and Rana catesbeiana)
were: 8.4 x 3.2 mm and the recurrent flagellum was
about 1.5 times the length of the body (Desser et al,,
1993). B. algonquinensis of our frogs measured 9 x 8
mm and the recurrent flagellum 9 mm. Therefore our
specimens are broader and with a recurrent flagellum
shorter than Canadian ones. This can be due to the dif-
ferent geographical area or the different host.

The only species cited previously in the genus
Rhizomastix Alexeieff, 1911 is Rhizomastix gracilis
Alexeieff, 1911 from the intestine of axolotls and the
larval  Tipula abdominalis (Alexeieff, 1911;
Mackinnon, 1912 and Geiman, 1932). The specimens
reported by Ludwig (1946) varied at random from 3.7
mm to 10 mm in length and from 2 mm to 4 mm in

width, with an average of 7.5 x 2.5 mm and the flage-
llum averaged at least twice the body size; rounded
individuals averaged 4.0 mm in diameter. However,
all of our specimens are rounded or a bit elongated but
bigger than the previously mentioned rounded ones (9
x 7 £ 2 mm) and the flagellum is not twice the length
of the body (13 + 5 mm). This can be due to the diffe-
rent host or geographical area or perhaps it is a new
specie or even a new parasite but it would have to be
confirmed by electronic microscopy.

In the blood, we have identified 4 species of trypa-
nosomes: Trypanosoma  rotatorium, ITrypanosoma
loricatum and two undetermined species which have
been designated as: Trypanosoma sp.1. Trypanosoma
sp.2. This species presents differences in morphology
with other cited species and they will be described as
new species in a next article. A mixed infection (of 2
to 4 species) was frequently observed.

We observed epimastigote stages in the leech,
Batracobdella algira. Other species found in this
leech were sporozoites of Lankesterella minima and
the filarial larvae of Icosiella neglecta.

In fecal samples we have seen two kinds of amoe-
bae: Entamoeba ranarum and other smaller ones
which we have designated as amoebas of free living.

The dimensions of Dactylosoma ranarum descri-
bed by Barta (1991) of Canadian amphibians were:
primary merozoites: 4.3 + 0.4 x 1.3 £ 0.3 mm and
gamonts: 7.0 £ 0.7 x 3.4 + 4 mm, whereas our mero-
zoites were larger (5 £ 1 x 2 £ 1 mm) and the gamonts
were twice the length of Canadian ones (14 £ 1 x 2 +
1 mm) but to be able to consider it a new specie it
would have to be confirmed by electronic microscopy.

We found Blastocystis in the frogs and we observed
that they had a different morphology (they were much
bigger) than Blastocystis hominis (Stenzel and Boreham,
1996) and different optimal culture requirements in fecal

Table 4. Urinary bladder parasites.

Prevalence Intensity New Host New Area
(%) (-3 (R perezi)  (IP/S)
PROTOZOA
Trichodina ranae 58.6 23 Ip
TREMATODES
Gorgodera amplicava 19 7.1
Gorgoderina vitelliloba 7.9 4.8

Prevalence (%): percentage of parasitism.

Intensity (1-3/n°): Protozoa (1-3): between | (few specimens) and
3 (a lot of specimens). Trematodes (n°): number of specimens
(mean intensity of parasitism per infested frog).

New Host: R (Rana perezi).

New Area: IP (Iberian Peninsula) and S (Spain).
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Table 5. Lung parasites.

Prevalence Intensity New Host New Area

(%) (n° (R. perezi)  (IP/S)
TREMATODES
Haematoloechus variegatus 3.2 1.7
NEMATODES
Rhabdias bufonis 79 4.5

Prevalence (%): percentage of parasitism.

Intensity (n°): number of specimens (mean intensity of parasitism
per infested frog). '

New Host: R (Rana perezi).

New Area: IP (Iberian Peninsula) and S (Spain).

protozoa culture (Boeck and Drbohlav culture) where
they grew best at 24° C rather than at 37° C. We, the-
refore, think that there are two different species. We
have also seen that our specimens are very similar to
the organisms described by Alexeieff in 1911, so we
have decided to take up the name of Blastocystis ente-
rocola Alexeieff, 1911 for Blastocystis of R. perezi of
Avila.

In Sierra de Gredos (Avila) two Haematoloechus
species have been cited, H. variegatus (Rudolphi, 1819)
Looss, 1899 in Rana perezi (Combes and Knoepffler,
1965) and H. carbonelli Lluch, Navarro and Pérez-
Soler, 1991 in Rana iberica and Bufo bufo gredosicola
(Lluch et al, 1991). The measurements of our speci-
mens were more similar to H. variegatus than H. carbo-
nelli, so we consider that they belong to H. variegatus.

In 1942, Gonzalez Castro observed slight morpho-
metrical differences between Gorgodera circava
Guberlet, 1920 (in American frogs) and specimens in
R. esculenta (likely: R. perezi) of Granada (Spain)
and he created a new variety “Gorgodera circava var.
granatensis Gonzéalez-Castro, 1942”. However, the
literature “mistakenly” collected this variety as a new
species “Gorgodera granatensis Gonzalez-Castro,
1942”. The measurements of our specimens were sma-
ller than Spanish ones and more similar to American
ones. So we consider that they belong to Gorgodera

Table 6. Liver parasites.

Prevalence  Intensity ~ New Host New Area
(%) (1-3) (R. pereziy ~ (IP/S)
PROTOZOA
Lankesterella minima ~ 41.4 1.6 R P

Prevalence (%): percentage of parasitism.

Intensity (1-3): between 1 (few specimens) and 3 (a lot of specimens).
New Host: R (Rana perezi).

New Area: IP (Iberian Peninsula) and S (Spain).

Table 7. Muscle parasites.

Prevalence  Intensity =~ New Host ~ New Area
(%) (1-3) (R. perezi) (IP/S)
NEMATODES
lcosiella neglecta 32 2.7

Prevalence (%): percentage of parasitism.

Intensity (n°): number of specimens (mean intensity of parasitism
per infested frog).

New Host: R (Rana perezi).

New Area: IP (Iberian Peninsula) and S (Spain).

circava, nowadays, synonymous
Gorgodera amplicava Looss, 1899,

We also agree with Combes and Knoepffler (1965
and 1972-1973), Combes and Sarrouy (1971) and
Lluch et al. (1986a), that the genus Gorgodera has a
high variability in the characters considered to be of
systematical value and that an exhaustive review of
the genus is necessary.

In 1990, Moravec and Barus considered two subs-
pecies within the species Cosmocerca ornata
(Dujardin, 1845) Railliet and Henry, 1916: Cosmocerca
ornata ornata Dujardin, 1845 in the temperate zone of
Europe and Cosmocerca ornata japonica Yamaguti,
1938 in the subtropical regions of Africa and Asia. Our
specimens had an intermediate value between the two
subspecies due perhaps to the geographical situation of
Spain (between Europe and Africa).

R. perezi of Avila, like R. temporaria of Pirineo
(Lluch et al., 1990) and R. iberica of Sistema
Central (Navarro et al., 1988) and in contrast to R.
perezi of Levante (Lluch et al., 1986b), does not
have African influence in the trematodes
(Sonsinotrema, Ratzia, Szidatia genus that are to be
presumed with this origin).

species  of
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