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Abstract
Background and Aim: Exotic pet snakes are more susceptible to infection, especially parasitic helminths than wild-caught. 
There is no comprehensive report on the prevalence of acanthocephalan parasite infection in Indonesian snakes. Therefore, 
this study aimed to estimate the prevalence rate and to identify the acanthocephalan infection in wild-caught Asian vine 
snake (Ahaetulla prasina) from the Mojokerto District, East Java, Indonesia.

Materials and Methods: A total of 60 snakes were collected from the local sellers in the Mojokerto District, East Java, 
Indonesia. Then, snakes were euthanized and necropsied to observe various predilections of acanthocephalan larval 
stage (cystacanth). Morphological identification of the cystacanth was conducted using the carmine staining method and 
microscopic examination.

Results: Acanthocephalan infection was recorded with a high prevalence rate of 80.06%. A total of 696 cystacanths were 
examined from the muscle, subcutaneous tissues, and visceral with 32.90, 16.37, and 50.71% intensity rates, respectively.

Conclusion: Acanthocephalan prevalence rate was recorded at 80.06% in this study. Constant disease monitoring is 
necessary, considering wild-caught Asian vine snakes were susceptible host and lack of data regarding parasitological 
surveys. Therefore, further studies are needed in new areas and various species of wild-caught snakes in Indonesia, because 
of the potential of parasitic helminth transmission between snake and other reptiles.
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Introduction

The number of wild-caught snakes kept as 
exotic pets have increased in many countries, includ-
ing in Europe and Asia such as China, Thailand, and 
Indonesia. Wild-caught snakes are more susceptible 
to parasite infections than captive snakes. Venomous 
and non-venomous snakes have a similar risk of being 
infected by many parasites [1, 2]. Wild-caught reptiles 
are possibly infected by various parasites because of 
their natural prey and improper enclosure manage-
ment, especially when kept in captivity. Moreover, 
snakes can suffer from prolonged dehydration when 
transported for long periods from the seller to breed-
ers [3, 4]. High-stress conditions may lead to an 
increased number of parasitic infections and cause 

many pathologies in snakes. Moreover, parasitic dis-
eases can kill snakes if the pathological condition is 
already in the chronic phase [5]. Most individuals who 
kept wild-caught snakes did not realize the risk of par-
asitic infection. Moreover, various parasitic helminths 
have a zoonotic potential and cause health problems in 
breeders. Thus, adequate examination by veterinarians 
also plays a key role in controlling parasitic helminth 
transmission from wild-caught snakes [6]. Parasitic 
helminths in snakes have been reported not only in the 
phylum Plathyhelminthes (class: Trematoda; Cestoda) 
and Nemathelminthes (class: Nematoda), and in the 
phylum Acanthocephala [7–11].

Acanthocephalans are known as thorny-headed 
worms or spiny-headed worms because of the unique 
characteristics of the hook-rows on the proboscis part, 
which is an important identification key for determin-
ing a genus or species [12]. Various insects and iso-
pods usually play a role as intermediate hosts in their 
life cycle, whereas the definitive hosts vary according 
to the acanthocephalan species. In several species, the 
life cycle of acanthocephalans involves both inver-
tebrates and vertebrates as intermediate hosts [13]. 
Reptiles and amphibians act as paratenic hosts for 
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some acanthocephalan species possibly infected by 
ingesting various aquatic prey, such as fish [14–16]. 
Various species of predatory birds and mammals 
act as definitive hosts of acanthocephalans [17–19]. 
Acanthocephalans from the genera Centrorhynchus 
and Sphaerechinorhynchus infect and lead to patho-
logical conditions in snakes [20, 21]. The larvae of 
Centrorhynchus spp. perform extraintestinal migra-
tion and infect tiger keelback snakes (Rhabdophis 
tigrinus) in Korea [20]. Centrorhyn-chus sindhensis 
infects Indian cobras (Naja naja), and the larval stage 
is known to have a predilection for the intestinal walls 
of snakes [22]. The cystacanth, as a fully developed 
larvae, infects painted green tree snakes (Dendrelaphis 
punctulata) in Australia [23]. Sphaerechinorhynchus 
serpenticola occurrence has been reported in wild-
caught snakes, such as checkered keelback water 
snake (Xenochropis piscator) and painted bronzeback 
snake (Dendrelaphis pictus), in Indonesia [21, 24].

Although no reports of other species of snakes 
in Indonesia exist, accidental infection with acantho-
cephalans may occur, considering that some snakes 
eat the same prey in their natural habitat. Therefore, 
investigating the occurrence of acanthocephalan 
infections in other species of wild-caught snakes in 
Indonesia is necessary. To the best of our knowledge, 
no comprehensive data regarding acanthocephalans 
in Asian vine snake (Ahaetulla prasina) exist, even 
though these vine snakes are categorized as the favor-
ite wild-caught snake, as vine snakes are kept as exotic 
pets by individuals or professional breeders.

This study aimed to estimate the prevalence of 
acanthocephalan infection in wild-caught A. prasina 
and to identify their morphological characteristics and 
predilections by parasitological examination.
Materials and Methods
Ethical approval

This study was conducted with prior permission 
from the local Wildlife Conservation Department in 
East Java Province. Ahaetulla prasina snakes are not 
categorized as endangered species, and their popula-
tions are widely distributed in Indonesia. This study 
was reviewed and approved by the Animal Care 
and Use Committee of the Faculty of Veterinary 
Medicine, Universitas Airlangga, Indonesia (vide 
No.1.KE.113.02.2021).
Study period and location

Asian vine snakes were collected from local 
sellers from July to November 2021. Parasitological 
examinations were conducted at the Laboratory 
of Veterinary Parasitology, Division of Veterinary 
Parasitology, School of Health and Life Sciences, 
Universitas Airlangga, Banyuwangi, East Java 
Province, Indonesia.
Snake samples identification

The Mojokerto District is a region of East Java 
Province, Indonesia (112.434084 longitudes and 

−7.472638 latitudes). A total of 60 snakes belonging 
to different age groups, such as hatchlings (0–70 cm), 
juveniles (71–95 cm), and adults (96–160 cm) were 
segregated by their length and investigated in this 
study. Asian vine snakes were categorized as wild-
caught because no captive breeding farms for the 
snakes were available in the Mojokerto District.
Parasitological examination

A total of 60 snakes were euthanized using eth-
yl-ether as inhalation anesthesia, skinned, and their 
muscular, visceral, and subcutaneous tissues were 
observed with the naked eye for cystacanth larvae. 
The number of parasites collected from each predi-
lection was recorded to determine the rate of infec-
tion. Briefly, the helminth parasites were compressed 
between two slides and immersed in 70% ethanol 
for 24  h. The worm parasites were stained using 
a Semichon’s-acetocarmine solution for 30  min, 
washed, and decolored using 1% acid alcohol and 
1% alkaline alcohol. Dehydration was then conducted 
using different concentrations of alcohol solution: 
30% for 10 min, 50% for 15 min, 70% for 20 min, 
90% for 30 min, and 95% for 30 min. Transparent par-
asite samples were immersed in xylol for 30 min and 
sealed with Entellan® (Sigma-Aldrich, Singapore). 
The morphology of the parasite sample was exam-
ined using a binocular microscope (Olympus CX-23, 
Tokyo, Japan), and images were captured predomi-
nately in the anterior end part of the parasites for spe-
cific identification.
Results

The prevalence rate of acanthocephalan parasites 
in Asian vine snakes from the Mojokerto District was 
80.06%. All snake samples were wild-caught from 
several sub-districts and consisted of hatchlings, juve-
niles, and adults. In total, 696 acanthocephalan worms 
were successfully collected from 60 snakes. The num-
ber of acanthocephalans located in the muscle tissues 
(Figure-1a), subcutaneous tissues (Figure-1b), and 
visceral tissues (Figure-1c) was counted to investigate 
the distribution of acanthocephalans inside the snake 
body cavity. The intensity rates from each predilec-
tion were 32.90%, 16.37%, and 50.71%, respectively 
(Table-1). Macroscopically, the worms measured 
2–4  cm in length and had a white cylindrical body 
shape (Figures-1d and e). Microscopic examination 
using Semichon’s acetocarmine staining method 
revealed that the parasites have an anterior morphol-
ogy with several backwardly curving spines to attach 
themselves to the walls of their hosts (Figure-1f). 
The specimens were confirmed as acanthocephalan 
worms, based on specific spine and hook characteris-
tics at the anterior end, in accordance with the previ-
ous findings by Audini et al. [21].
Discussion

This study aimed to estimate the prevalence of 
acanthocephalan infection in wild-caught A. prasina 
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and to identify their morphological characteristics 
and predilections based on parasitological examina-
tion methods. The life cycle and transmission path-
ways of parasitic helminths are fundamental aspects 
of veterinary medicine when focusing on wild ani-
mal hosts. Our findings represent the first report of 
an acanthocephalan infection in A. prasina which 
acts as a paratenic host for acanthocephalan para-
sites. The majority of definitive acanthocephalan 
hosts include carnivorous mammals and predatory 
birds [18, 19, 25]. Of all reptiles, snakes were cate-
gorized as the most frequent paratenic hosts, with 
varying rates of infection. However, further studies 
are needed to understand the complete life cycle, geo-
graphical distribution, and additional sampling efforts 
to comprehensively understand acanthocephalan 
transmission among snakes as their potential paratenic 
hosts [26]. Identification of acanthocephalan species 
requires examination of their larval (cystacanth) and 
adult stages using specific methods such as scan-
ning electron microscopy or molecular identification, 
which was not conducted in this study. The general life 

cycle of acanthocephalans begins with egg ingestion 
by an arthropod as their intermediate host, in which 
development to cystacanth occurs. When the defini-
tive host ingests the infected arthropod, the cystacanth 
undergoes the excystation process, which leads to 
maturation into the adult stage. In another scenario, 
when a paratenic host ingests the infected arthropod, 
the cystacanth migrates from the digestive tract into 
the body cavity and undergoes encystation [27]. The 
previous studies have reported similar findings of the 
cystacanth stage infecting various species of reptiles, 
such as rainbow lizards (Mabuya quinquetaeniata), 
ameiva lizards (Ameiva ameiva), and coastal clawed 
geckos (Gonatodes antillensis). Moreover, the predi-
lection of cystacanth has also been reported in various 
body cavities, including subcutaneous tissues, causing 
nodules as a pathological sign [26, 28, 29].

A previous study in Indonesia revealed the pres-
ence of cystacanth stage in the body cavity of a painted 
bronzeback tree snake (D. pictus) with severe clinical 
signs [24]. Moreover, D. pictus and A. prasina have 
similar body size and feeding behaviors. Thus, acan-
thocephalan parasite transmission may occur in both 
snakes. Another study in Indonesia reported acantho-
cephalan occurrence in the X. piscator snake, which 
is frequently used in meat and skin products [21]. 
Furthermore, the total samples were similar to those 
used in this study, which used a total of 60 snakes. 
The prevalence rates of acanthocephalan infection 
were markedly different. An acanthocephalan infec-
tion in X. piscator snakes was recorded at 26.67%. In 
contrast, 80.06% prevalence rate was recorded in this 
study, implying that A. prasina is more susceptible 
as a paratenic host compared to X. piscator. The high 
prevalence rate identified in this study may be due to 
the natural behavior of Asian vine snakes, which are 
categorized as arboreal. Moreover, Asian vine snakes 
have a small body size and predominantly ingest var-
ious insects as prey, whereas insects are categorized 
as potential intermediate hosts for acanthocephalans.

Snakes suffering from acanthocephalan infec-
tion (acanthocephaliasis) show several clinical signs 
and pathological changes. Common clinical signs of 
acanthocephaliasis in snakes include lack of appe-
tite, lack of activity, and dehydration. Subcutaneous 
nodules in several body parts also occur as a frequent 
pathological condition [23]. Significant damage to the 

Table-1: Prevalence, intensity, and distribution of Acanthocephalan infection in Asian vine snakes (Ahaetulla prasina) 
from Mojokerto District, East Java Province, Indonesia.

Age of 
snakes

Number of 
samples (N)

Prevalence % Intensity of 
Acanthocephala

No. of Acanthocephala in tissues

Muscles Viscera Subcutaneous tissues

Hatchling 
(0–70 cm)

6 83.3 34 15 9 10

Juvenile 
(71–95 cm)

39 76.9 530 176 78 276

Adult 
(96–160 cm)

15 80 132 38 27 67

Total 60 80.06 696 229 114 353

Figure-1: Acanthocephalan parasite in Asian vine snakes 
(Ahaetulla prasina). (a) Acanthocephalan in muscles (arrow), 
(b) subcutaneous tissue (arrows), (c) viscera (arrows). (d 
and e) Macroscopic appearance of acanthocephalan. (f) 
Photomicrographs of acanthocephalan anterior end illustrate 
proboscis with hooks (h arrow) and proboscis spine (s arrow) 
(Carmine staining, magnification, 100×) (arrow).
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internal tissues occurs in the intestine due to penetra-
tion and perforation of the acanthocephalan larvae. 
Severe intestinal damage is caused by s spiny probos-
cis deeply attached to the intestinal mucosa [1, 22]. 
Enteritis occurs due to a large number of inflamma-
tory cells, accompanied by bleeding on the intestinal 
wall. As the intestinal villi are completely damaged, 
the surrounding tissues become fibrous and homoge-
nous, indicating organ malfunction [2]. Consequently, 
snakes face significant nutritional problems due to 
painful sensations and a lack of nutrient absorption in 
the mucosal part of the intestine [6]. Understanding the 
pathogenicity of particular snake species, in addition 
to providing data on the parasitic helminth diversity of 
wild-caught snakes are crucial to establish prevention 
and therapeutic methods. Moreover, proper parasitic 
control measures could reduce the mortality of wild-
caught snakes kept in captivity [11].

Snakes play an important role in maintaining 
ecosystem sustainability through wildlife interactions. 
Ahaetulla prasina is widely distributed and frequently 
found in the western to eastern regions of Java Island, 
Indonesia, where it originates [30]. Various threats, 
such as illegal hunting, deforestation, environmental 
pollution, and parasitic diseases, can influence snake 
health and significantly reduce the snake population in 
their natural habitat [31, 32]. At present, parasitologi-
cal studies of wild-caught snakes in Indonesia remain 
challenging because several species are protected by 
the national conservation law and a lack of interest 
because the majority of people still consider snakes 
as dangerous creatures [33]. However, Indonesia has 
over a hundred snake species susceptible to various 
parasites infection [10]. Preliminary findings in this 
study highlight the role of wild-caught snakes as a 
source of parasitic diseases and provide additional 
potential routes of acanthocephalan transmission in 
Indonesian wildlife. Prevention measures should be 
implemented because of the high prevalence of wild-
caught A. prasina kept as exotic pets. Therefore, fur-
ther comprehensive surveys are needed to provide a 
deeper understanding of acanthocephalan occurrence 
in various species of snakes and other reptiles, as pre-
liminary data have been reported in this study.
Conclusion

This study is the first comprehensive report of 
acanthocephalan infection in A. prasina in Indonesia, 
with a high prevalence rate of 80.06%. Because wild-
caught snakes are considered infrequent hosts and 
exclusive data on risk factors are lacking, constant 
monitoring, which includes parasitological surveys of 
native snakes, is important. Therefore, to determine 
the precise occurrence of parasitic helminth species, 
further studies should include new study areas in 
Indonesia, such as several districts located in Central 
and West Java Province, where the diversity of para-
sitic helminths in wild-caught snakes is less known. 
In addition, further studies on wild-caught snakes that 

are frequently kept as exotic pets in Indonesia (i.e., 
D. pictus, Homalopsis buccata, Fowlea melanzostus, 
Cylindrophis ruffus, and Gonyosoma oxycephalum) 
should be a priority, considering the potential for par-
asitic helminth transmission among them and other 
species of reptiles.
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