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Amblyomma scutatum Neumann, 1899 (Ixodida: Ixodidae) parasitizing Ctenosaura similis
(Gray, 1831) (Squamata: Iguanidae) in Costa Rica
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ASBTRACT: A total of 38 ticks were collected on black spiny-tailed iguana, Ctenosaura similis, in a secondary dry forest
from northern lowlands of Guanacaste, Costa Rica. At the time of finding, the animal has not mobility of the hind legs and
tail. Ticks were identified morphological and molecularly as Amblyomma scutatum. PCR amplification tests to Rickettsia,

Anaplasmataceae and Borrelia were negative. Possible caused of the lack of mobility is discussed.
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Amblyomma scutatum Neumann, 1899 is a tick species
that maintains a distribution through dry areas in north-
ern Mexico, Guatemala, Honduras, El Salvador, Nicaragua,
and Costa Rica (Guglielmone et al., 2021). All stages of this
species are parasites of Iguanidae (Iguana and Cteno-
saura) (Guglielmone et al.,, 2021). Even so, there is one
report of a female parasitizing a Cane toad, Rhinella mari-
na L. 1758 (Romero et al., 2021). The identification of this
species is difficult, since there are morphological differ-
ences found in ticks from different countries, mainly in
the shape of the scutum, the ornamentation patterns, the
presence and form of spurs in the coxae, and the dentition
of the hypostoma (Guglielmone et al., 2021). Therefore,
molecular tools are being used for more accurate taxo-
nomic identification. Romero et al. (2021) reported Can-
didatus Rickettsia colombianensi in A. scutatum in El Sal-
vador. However, limited information about distribution
and host data presents a challenge to this tick records.

In Costa Rica, A. scutatum has been previously reported
on the black spiny-tailed iguana Ctenosaura similis (Gray,
1831) and Ctenosaura sp. under the name garrobos in 10
sites of the Puntarenas and Guanacaste provinces (Alva-
rez-Calderén et al, 2005; U.S. National Tick Collection
(USNTC) records). The aim of this paper is to present new
information about A. scutatum in Costa Rica, based on
morphological and molecular identification.

Host locality and observation: In June 2021 a C. similis
female was observed without mobility in its pelvic limbs
and flaccid tail in Daria (10.231453 N, -85.546432 W),
Santa Cruz, Guanacaste province, Costa Rica (Fig. 1). This
region is in a secondary lowland dry forest at 75 meters
above sea level. During the observation, the iguana only
moved using its front limbs, with no movement at the

pelvic limbs and tail. Despite the efforts, the animal could
not be trapped for veterinary examination. Ninety days
later the animal was found dead with severe injuries due
to the bites and scratches caused by other animals; in
addition, many ticks were observed on its body (Fig. 2).
The ticks were collected, placed in 70% alcohol, and
transported to the Parasitology Laboratory of the Veteri-
nary School, Universidad Nacional de Costa Rica (VS-UNA-
CR).
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Figure 1. Distribution of Amblyomma scutatum in Costa
Rica. Past collection sites in descending order: Santa Rosa,
Hacienda la Norma, Liberia, Parque Nacional Palo Verde,
Bebedero, Monteverde, Puntarenas, Curt, Jacd, Quepos
(red circles), and current collection site: Diria (white tri-
angle).
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Figure 2. Ctenosaura similis parasitized by Amblyomma scutatum. A. Group of ticks at the ventral base of the tail, B. Par-
tially and fully engorged females on the left side of the neck.

Morphological and molecular identification: The ticks was
carried out using the taxonomic key of Guzman-Cornejo et
al. (2011), using a Nikon SMZ 800 stereo microscope and
photographed with a 12 MP camera. DNA was extracted
from three male and one female ticks using the Blood and
Tissue kit (Qiagen, Hilden, Germany) according to the
manufacturer's instructions, and molecular identification
was performed through PCR amplification of a ~460 base
pair (bp) fragment of the tick mitochondrial 16S rRNA
gene using CCGGTCTGAACTCAGATCAAGT and
GCTCAATGATTTTTTAAATTGCTGTGG sequences pro-
posed by Norris et al. (1996). In addition, DNA from ticks
were subjected to PCR assays targeting bacteria of the
genera Rickettsia, Borrelia and the family Anaplasma-
taceae (Table 1). Amplifications were visualized in 1%
agarose gels stained with GelRed™ Nucleic Acid Gel Stain
(Biotium, 5 pg/ml). Positive samples were sent to Macro-
gen (Seoul, Korea) for sequencing. The sequences were
edited and aligned using the Biological Sequence Align-
ment Editor (BioEdit version 7.2.5) (Hall 1999) and com-
pared with sequences of the NCBI (National Center for
Biotechnology Information) database using the BLASTn
algorithm.

A total of 38 ticks (13 males and 25 females, out of which
22 engorged) were morphologically identified as A. scuta-
tum, with few different morphological characteristics as
compared to those reported by of Guzman-Cornejo et al.
(2011). Previously, several authors have highlighted the
morphological differences reported throughout the dis-
tribution of A. scutatum (Guglielmone et al., 2021). In our
specimens, we found slight differences in the shape of the
ornamentation of the scutum and size of the spurs of the
coxa | (Fig. 3). According to some authors, these differ-
ences may be due to variations in the population or their
distribution (see Guglielmone et al., 2021); however this
fact should be better evaluated. In this sense, there are
few sequences to compare this species, and include only

the 16s rRNA gene, thus it is necessary to develop new
analysis that allow a better morphological and molecular
comparison that helps to define this species. In the pre-
sent study the molecular analysis showed a 99.02%
(403/407 bp) of similarity to A. scutatum from El Salva-
dor (MW369633). The present partial sequence of 16S
rRNA gene was deposited in GenkBank under the acces-
sion number GM OM691677, which correspond the first
sequence of A. scutatum in Costa Rica. Voucher specimens
of the ticks were deposited in VS-UNA-CR (PA-127-121).
The DNA of Rickettsia, Borrelia or those of the Anaplasma-
taceae family could not be detected in our samples.

Although the lack of mobility of the C. similis female was
not analyzed in this work, some hypotheses could be as-
sociated with lesions seen on the first day of observation
of this animal, as such injury, pathology, climate, or a case
of tick paralysis. This last assumption is supported by the
literature, and in our case, the number of ticks found on
the host. Tick paralysis is triggered by neurotoxins from
the saliva of the ticks, particularly engorged females. Ex-
posure to these neurotoxins can affect the host mobility
and even cause the death of the hosts (Mans et al., 2004;
Hanson et al., 2007). Because paralysis is associated with
the presence of ticks on the host, the signs are reversible
by removal of the ticks (Baeza, 1979; Hanson et al.,, 2007).
This type of paralysis has been reported both in cold and
warm-blooded animals, including humans (Dunn, 1918;
Baeza, 1979; Mans, 2004; Hanson et al, 2007). Of the
more than 70 species of ticks that have been associated
with tick paralysis, Amblyomma dissimile Koch, 1844,
Amblyomma rotundatum Koch, 1844, and Robertsicus
elaphensis (Price 1959) (cit. as Amblyomma elaphense)
have been implicated in paralysis in reptiles and amphib-
ians in the Americas (Gothe and Neitz, 1991; Mans et al,,
2004). Future studies are required to clarify the role of A.
scutatum on C. similis in natural conditions.
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Table 1. Details of the PCR protocols used for amplifying selected tick-borne agents.

Agent Gene Primers (Sequence 5’-3’) Fragment References
(PCR method) length (bp)
Anaplas- 16S rRNA ECHSYBR-F 145-153 Lietal. (2001)
mataceae  (real time PCR) (AACACATGCAAGTCGAACGG)
ECHSYBR-R
(CCCCCGCAGGGATTATACA)
Borrelia Spacer region between  23SN1 226 Rijpkema et al.
spp- the 5S and 23S rRNA (ACCATAGACTCTTATTACTTTGAC) (1995)
(nested PCR) 23SC1
(TAAGCTGACTAATACTAATTACCC)
23SN2
(ACCATAGACTCTTATTACTTTGACCA)
5SCB
(GAGAGTAGGTTATTGCCAGGG)
Rickettsia  gltA CS78 401 Labruna et al.
spp- (PCR) (GCAAGTATCGGTGAGGATGTAAT) (2004)
CS323

(GCTTCCTTAAAATTCAATAAATCAGGAT)

Figure 3. Amblyomma scutatum A. Dorsal view, female, B. Ventral view, female. C. Dorsal view, male, D. Ventral view,
male.
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