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Anurans from the rainforest (Okomu National Park) and derived savanna (Agbede) locations in Nigeria were investigated for
their role either as intermediate or paratenic hosts of helminth infections. A total of 269 anuran specimens (157 from the
Okomu National Park and 112 from Agbede) were examined. Metacercariae of a strigeoid trematode, two nematode species, a
proteocephalid cestode, and an acanthocephalan were recovered from infected hosts. Except for the strigeoid trematode, which was
only recorded in the rainforest, there was no ecological dichotomy in the distribution of the larval parasites recorded. Tree frogs
from the rainforest only served as second intermediate hosts for the strigeoid trematode. The two nematode larvae (type I and
type II) found in the body cavity of the infected host are believed to use them as paratenic hosts. Tree frogs were the predominant
intermediate hosts of the proteocephalid cestode larvae in the rainforest, while Ptychadena and Phrynobatrachus spp. served this
function in the derived savanna. The occurrence of cystacanths in the anurans from both biotopes confirms their known role as
paratenic host for acanthocephalans. Afrixalus dorsalis is a new host record for the ascaridoid nematode while the finding of the
strigeoid trematode, the proteocephalid cestode larvae and acanthocephalan cystacanths in the anurans investigated represents
new geographical records.

1. Introduction

Anurans are definitive hosts to several classes of helminth
parasites, including Cestoda, Monogenea, Trematoda,
Nematoda, and Acanthocephala. Apart from this established
role, anurans also serve as intermediate hosts [1–6] or as
paratenic hosts [3, 7–12], in the trophical transmission of
helminth infections to a number of vertebrate hosts. Reports
of these alternative roles have received the attention of
various investigators in Europe [2, 5, 10, 13, 14], Canada
[6], USA [1, 8], and South America [4, 11, 12]. Except for
the report of Jackson and Tinsley [9], discussing the use of
hymenochirine anurans as transport hosts in camallanid
nematode life cycles and the anecdotal reference of Aisien
et al. [15, 16] to the same role in the amphibians of the
savanna in Nigeria, there is a dearth of information on these
phenomena in Africa.

In a recent study of the helminth parasites of anurans in
two biotopes (a protected rainforest location and a derived
savanna habitat) in southwestern Nigeria, we found a good
number of encysted helminth parasites which we suspect use
anurans either as intermediate or transport hosts. In this
paper we discuss the roles of the infected anurans in the
trophic transmission of these parasites to various vertebrate
hosts in the two biotopes.

2. Materials and Methods

Amphibians used for this study were collected from the rain-
forest (Okomu National Park, 6◦ 15′ N and 6◦ 25′ N; 5◦ 9′ E
and 5◦ 23′ E) and the savanna-mosaic (Agbede, 6◦ 86′ N,
6◦ 25′ E), in Edo State of Nigeria, between April, 2007 and
October, 2008. Prior to examination, the amphibians were
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killed by immersion in Benzocaine solution. The amphibians
were dissected and the gastrointestinal tract (oesopha-
gus/stomach, small intestine, large intestine/rectum), lungs,
liver/gall bladder, urinary bladder, and the body cavity were
examined for encysted larval stages of helminth parasites.

Cysts of helminth parasites observed in the various
parts of the body were isolated, crushed under cover slip
pressure to identify the encysted parasite group, after which
microphotographs were taken. Metacercariae recovered from
tree frogs were incubated at 37◦C in normal saline (0.85%)
containing 0.5% pepsin to free the juvenile parasite. Larvae
of cestodes, trematodes and acanthocephalans were isolated
and fixed in 5% formol saline. The parasites were washed
free of the fixative in several changes of tap water and
then stained overnight in a dilute solution of acetocarmine.
The specimens were thereafter dehydrated and mounted in
Canada balsam.

3. Results

A total of 269 amphibian specimens were examined in
this study, 157 from the Okomu National Park and 112
from Agbede. Larvae of helminth parasites encountered
included those of a trematode, a proteocephalid cestode, two
nematode species, and an acanthocephalan.

Metacercariae of the trematode recovered were found
lying free in the body cavity of tree frogs including Leptopelis
hyloides, Afrixalus dorsalis, A. cog. nigeriensis, Hyperolius
sylvaticus, Hyperolius sp. 1, and Chiromantis rufescens, only
at the Okomu National Park. The prevalence and mean
intensity of infection are presented in Table 1. Although L.
hyloides, A. dorsalis and Hyperolius sp. had higher prevalence
values, intensity of infection was higher in C. rufescens and
H. sylvaticus. The metacercariae cysts consisted of rounded
bodies divided into an outer hyaline layer with projections at
the outer fringes and a dark ovoid inner core which enclosed
the developing larvae (Figure 1(a)). The cysts ranged from
399 µm–1,236.9 µm (mean: 532.33 µm) in length and 212.8–
947.6 µm (mean: 392.7 µm) in diameter. The dimensions
of the outer hyaline layer ranged from 252.7 µm–798.0 µm
(mean: 333.8 µm) by 119.7 µm–665.0µm (mean: 271µm).
The ovoid inner core measurements ranged from 146.3 µm–
438.9 µm (mean: 199.5 µm) by 93.1 µm–292.6 µm (mean:
122.4 µm).

The metacercariae excysted within 30 minutes of incu-
bation at 37◦C in normal saline containing 0.5% pepsin
(Figure 1(b)). They were observed to be juveniles of a
strigeoid trematode (Figure 1(c)) which ranged from 333 µm
to 433 µm (mean: 376 µm) in length.

Two encysted nematode larval types were recovered from
the anurans investigated. Both larval types occurred in the
anurans of the rainforest as well as those of the derived
savanna (Tables 2 and 3). The type I larvae (Figures 2(a) and
2(b)) were found attached to the organs of the viscera (liver,
walls of the stomach and the small intestine) in Leptopelis
spiritusnoctis, Hyperolius fusciventris, H. fusc. burtoni, H. gut-
tulatus, H. picturatus, Phrynobatrachus liberiensis, P. plicatus,
Silurana tropicalis, and Pty. pumilio in the forest (Table 2)

Table 1: Prevalence of strigeoid trematode metacercariae in tree
frogs at the Okomu National Park.

Host No examined Prevalence (%) Mean intensity

L. hyloides 30 16.7 9.0

A. dorsalis 108 13.8 3.3

A. cog. nigeriensis 25 4.0 15.0

H. sylvaticus 25 4.5 28.0

Hyperolius sp. 17 11.7 10.0

C. rufescens 64 1.6 30.0

(a)

(b) (c)

 

Figure 1: Strigeoid trematode recovered from the body cavity
of some tree frogs at the Okomu National Park. (a), Unexcysted
metacercariae; (b), metacercariae in the excystment medium; (c),
stained specimen of the excysted juvenile parasite. Scale bar: A =
200µm, B = 500µm, C = 50µm.

Table 2: Prevalence of nematode larvae type 1 in anurans at the
Okomu National Park.

Host No examined Prevalence (%) Mean intensity

L. spirtusnoctis 15 6.7 27

H. fusciventris 12 8.3 3.0

H. fusc. burtoni 15 6.7 2.0

H. guttulatus 02 50.0 18.0

H. picturatus 21 9.5 3.0

P. liberiensis 25 4.0 1.0

P. plicatus 33 3.0 3.0

S. tropicalis 142 0.7 9.0

Pty. pumilio 35 34.3 4.0

and in Ptychadena oxyrhynchus and Pty. mascareniensis in the
derived savanna (Table 3). In this cyst type, the single nema-
tode larva contained therein could be seen through the semi-
transparent cyst membrane (Figure 2(a)). The intestinal tract
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Table 3: Prevalence of larval helminthes in the anurans of Agbede.

Larval type Host No examined Prevalence Mean intensity Site of encystment

Nematoda (larva I)
Ptychadena oxyrhynchus 11 9.1 3.0 2

Pty. mascareniensis 17 11.8 3.0 1

Ascaridoid larva (type II)
Pty. pumilio 17 5.9 4.0 4

Pty. mascareniensis 17 5.9 3.0 4

Proteocephalid cestode

Pty. bibroni 40 20.0 10.3 2, 3, 5

Pty. pumilio 17 6.9 1.0 2

Pty. mascareniensis 17 5.9 8.0 2

Phrynobatrachus natalensis 27 3.7 4.0 3

Acanthocephala
Pty. pumilio 17 11.8 1.0 1, 2

Phrynobatrachus natalensis 27 14.8 3.0 1, 2, 6

Wall of 1: stomach; 2: small intestine; 3: large intestine; 4: body cavity; 5: urinary blabber; 6: liver.

(a) (b)

Figure 2: (a), Nematode cyst type I (intact); (b), mechanically excysted larva. Scale bar: 0.2 mm.

was very distinct as it was stained red, possibly by a blood
meal. Except for the prevalence of the parasite in H. guttula-
tus (50.0%) and Pty. pumilio (34.3%) in the rainforest and
11.8% recorded in Pty. mascareniensis (savanna), prevalence
values for this nematode larva were generally low. The inten-
sity of infection was also low in most of the anurans exam-
ined in the rainforest (Table 2) and the savanna (Table 3).

The nematode larvae type II was that of an ascaridoid
nematode (Figure 3). The larvae were found encysted in thin
layer of transparent cysts found in the body cavity, especially
close to the liver and in few instances within the urinary
bladder of the host. Anuran hosts harbouring these larvae in
the forest were A. dorsalis and Pty. pumilio with prevalence
values of 1.8% and 20.0%, respectively. Ptychadena pumilio
and Pty. mascareniensis harboured this nematode in the
derived savanna and the prevalence values are as shown in
Table 3.

The proteocephalid cestode larvae (Figure 4(a)) were
found encysted on walls of the gastrointestinal tract of
anurans from the derived savanna (Table 3) and the rain-
forest (Table 4). Contained in the cysts were cestode larvae
with unsegmented body and four suckers on their scolices
(Figures 4(b), 4(c)). While the parasite was recovered from

Figure 3: Showing the encysted ascaridoid larva in the body cavity
of a Ptychadena sp.

only four hosts in the savanna (Table 3) with prevalence
values ranging from 17 to 40%, these larvae were found in the
viscera of 15 anurans in the rainforest, most of which were
tree frogs (Table 4). Prevalence and mean intensity values are
also shown in Table 4.

Cysticanths of the acanthocephalan found (Figure 5(a))
were attached to various organs of the viscera (stomach,



4 International Journal of Zoology

(a) (b) (c)

Figure 4: (a) Cysts of cestodes attached to the small intestine, large
intestine/rectum of Ptychadena bibroni from Agbede; (b) and (c),
mechanically excysted proteocephalid cestode larva (unstained and
stained, resp.). Scale bar: 0.5 mm.

Table 4: Prevalence of proteocephalid cestode larvae in the anurans
at the Okomu National Park.

Host No examined Prevalence (%) Mean intensity

L. hyloides 30 20.0 2.0

A. dorsalis 108 25.0 1.2

A. cog. nigeriensis 25 40.0 1.2

H. fusciventris 12 41.7 2.2

H. fusc. burtoni 15 13.3 2.2

H. guttulatus 02 50.0 6.0

H. picturatus 21 23.8 4.0

H. sylvaticus 22 18.1 6.7

Hyperolius sp. 1 17 17.6 13.7

P. liberiensis 25 32.0 2.9

P. plicatus 33 42.2 1.7

S. tropicalis 142 7.7 4.9

Pty. longirostris 27 14.3 4.8

Pty. pumilio 35 28.6 4.5

C. rufescens 64 1.4 7.0

small intestine, the liver, and the urinary bladder) of anurans
from both biotopes. More hosts (15) harboured these larvae
in the forest than was observed in the savanna (02). The
prevalence and mean intensity values in the two biotopes
are shown in Tables 3 and 5, respectively. The cysts occurred
either singly or in pairs (Figure 5(a)). The dimensions of
the cysts are as follows: length, 1.22 mm–1.82 mm (mean:
1.44 mm); width, 0.69 mm–1.16 mm (mean: 0.81 mm). The
specific identity of this parasite was difficult to establish
because the proboscis of the excysted parasite was not fully
extruded. From the body shape, the parasite is thought to

bear resemblance to Corynosoma sp. (Bursey, R.C. personal
communication).

4. Discussion

Amphibians are preys to a wide variety of predators,
including birds, snakes, turtles, and other reptiles and even
predatory anurans such as Hoplobatrachus occipitalis. In this
regard, amphibians could really serve to transfer parasitic
infections to several trophic levels of the food web. In the
rainforest the range of hosts harbouring larval helminths
was wider and this is understandably so since the forest
harbours a higher diversity of amphibian species. In this
study, only Ptychadena and Phrynobatrachus spp. harboured
larval helminth parasites in the derived savanna. Other
savanna dwelling anurans previously known to harbour
encysted parasites (ascaridoid larvae) include B. regularis and
Dicroglossus occipitalis [15, 16].

Apart from their known role as definitive hosts to
helminth parasites [15–18], anurans from the savanna and
rainforest seem to be engaged in other roles as shown by
the larval helminthes recovered from them in this study. A
number of tree frogs were found harbouring metacercariae
of the strigeoid trematode in the rainforest. This report is
the first record of a strigeoid trematode in the amphibians
of Nigeria. Although the identity of this parasite (with
regards to the genus and species) is yet to be established,
the involvement of an amphibian in its life cycle is consistent
with what has been reported for other strigeoid trematodes,
which involve either tadpoles or adult amphibians as second
intermediate hosts [7]. In these amphibians, the larval stages
are present either as metacercariae or mesocercariae. Until
the life cycle of this trematode is elucidated, the question
as to which form of the two is harboured by the anurans
at the Okomu National Park can only be a matter of
conjecture. But judging by the arboreal habitat of these
frogs, molluscs, which are the first intermediate host of these
parasites, are unlikely to be part of their diet. We therefore
presume that these frogs are infected as tadpoles, and the
parasites remain viable in those metamorphs that emerge
from water to continue their terrestrial existence as tree
frogs. It can be inferred therefore that the anurans in this
instance are serving as second intermediate host, and the
parasite are present as metacercariae. The parasites may form
mesocercariae in paratenic hosts such as snakes, from which
the definitive host (possibly birds and carnivores) can acquire
the infection.

The nematode larvae type I was observed to occur in
a wider range of host species, having been recorded in 9
anurans in the forest (Table 2) and two in the savanna (Table
3). The identity of this nematode is unknown, but from
the intestinal content, it appears to be a haematophagous
parasite. Although the structure of the oesophagus bears
semblance to those of Physaloptera species it is unlikely
that this parasite belongs to this group since the larvae of
Physaloptera species have only been observed to occur in
the stomachs of anurans in Nigeria (unpublished data) and
elsewhere [19]. The location of this parasite in the infected



International Journal of Zoology 5

(a) (b)

Figure 5: (a) Acanthocephala cyst (intact), (b) mechanically excysted Acanthocephala juvenile. Scale bar = 0.5 mm.

Table 5: Prevalence of acanthocephalan cysts in anurans at the
Okomu National Park.

Host No examined Prevalence (%) Mean intensity

L. hyloides 30 26.7 8.0

H. fusciventris 12 16.7 2.0

H. fusc. burtoni 15 20.0 3.0

H. picturatus 21 9.5 2.0

H. sylvaticus 22 22.7 5.0

Hyperolius sp. 1 17 17.6 3.0

Hyperolius sp. 2 09 33.3 3.0

A.dorsalis 108 12.1 3.6

A. cog. nigeriensis 26 23.1 6.0

P. liberiensis 25 3.0 4.0

P. plicatus 33 21.2 7.1

A. albolabris 11 18.2 2.0

P. pumilio 35 22.8 8.0

S. tropicalis 142 8.5 12.0

C. rufescens 64 17.1 11.0

hosts and the stage encountered is highly suggestive of the
parasite using the anurans as transport host to reach the
definitive host.

The nematode larvae type II l is that of an ascaridoid
nematode which has been reported in previous investigations
undertaken in forest and savanna locations in Nigeria [15,
16, 18]. In these earlier reports, these larvae occurred in the
body cavity of B. regularis, D. occipitalis, Pty. mascareniensis,
Pty. pumilio, and Pty. longirostris. A new host recorded in
this study is A. dorsalis, which unlike other hosts is an
arboreal species. Apart from amphibians, these ascaridoids
have also been recovered from the body cavity of the Agama
lizard [20]. It is likely that these ascaridoid nematodes are
Ophidascaris species which was investigated in some detail by
Sprent [21]. Sprent [21] had experimentally demonstrated

the use of frogs as intermediate host by Ophidascaris
obconica. It is therefore possible that the anurans harbouring
these ascaridoids in the rainforest and savanna of Nigeria
play a similar role in the life cycle of these nematodes.

The larval cestodes encountered in this study were those
of a proteocephalid cestode. This is the first record of these
parasites in anurans studied in the different bioclimatic zones
of Nigeria. It is likely that they may have been overlooked in
previous studies on account of their very small size. Aisien et
al. [19] found this parasite in four anurans (Hoplobatrachus
occipitalis, Hyperolius nitidulus, Phrynobatrachus latifrons,
and P. natalensis) at the Pendjari Biosphere Reserve in Benin
Republic, which is located in the savanna region of the
country. In the derived savanna of Nigeria (Agbede) a small
number of hosts also harboured this parasite. In contrast,
the parasite was recorded in 15 anurans in the rainfor-
est at the Okomu National Park. Larval proteocephalids
infections in amphibians have been reported elsewhere [22–
24]. According to Ulmer and James [22], the plerocercoids
encountered in Rana pipiens are probably immature stages of
Ophiotaenia perspicua, a cestode parasite of garter and water
snakes. A number of Ophiotaenia spp. including O. ophiodex
and O. nigriocollis also infect snakes in Africa [25–28]. The
anurans harbouring larval proteocephalid cestodes may be
intermediate hosts of the Ophiotaenids parasitizing snakes
in the rainforest and the derived savanna of Nigeria.

Adult acanthocephalans parasitize the intestine of their
respective anuran hosts [29–31]. The presence of cysticanths
in the organs of the viscera of anurans, as found in this study,
is usually indicative of a role as paratenic hosts [4, 7, 12].
According to Santos and Amato [12], paratenic hosts act as a
trophic bridge between the intermediate and definitive host,
concentrating and passing the cystacanths to the definitive
host. The identity of the acanthocephalan infecting these
anurans needs further clarification. The genus Corynosoma
to which it is tentatively assigned are parasites of piscivorous
birds [7]. It is possible that these birds also feed on
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amphibians and thereby acquire the infection. Whereas
only two anurans carried these cystacanths in the savanna
(Agbede), 15 anurans, mainly tree frogs served as paratenic
hosts in the forest (Okomu). In the Pendjari Biosphere
Reserve (savanna) in Benin Republic, five anurans including
Bufo pentoni, Phrynobatrachus latifrons, P. natalensis,
Pty. pumilio, and Pty. telini served as transport host for
acanthocephalan cystacanths [19]. It thus appears that in the
drier habitats, terrestrial and semi aquatic hosts are utilized,
while in the rainforest tree frogs predominantly serve this
purpose.
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