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ABSTRACT

Infection of Oxyuris spp., a gastrointestinal nematode, has been reported in reptiles around the world, including in the
greeniguana (Iguanaiguana). In most cases, parasite control inreptiles relies on anthelmintics administration. Fenbendazole
has been used as the drug of choice for parasite control in reptiles. However, the data of fenbendazole administration for
Oxyuris spp. infection on green iguana (Iguana iguana) in Indonesia was absent. We evaluated the effect of fenbendazole
administration (dose: 25 mg/kg body weight [BW] for five consecutive days per oral) for natural infection of Oxyuris spp.
among thirty-three green iguanas in Malang Raya (Malang District, Malang City, and Batu City). The fecal examination was
made through a modified Mc Master technique on the day-0, 7, 14, 21, and 31 post-treatment. The data on management
(such as caging, feeding, and health program) conducted by the owners were recorded as well. The result showed that
reduction of a hundred percent (100%) of egg per gram (epg) on day-31 post-treatment in all sampled animals. Iguanas
were placed in individual and communal cages with daily cleaning and feeding. However, none of the owners arranged
health programs such as anthelmintic treatment for their companion reptiles. This study can be used as a recommendation
for future control of Oxyuris spp. in green iguanas in Indonesia.
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INTRODUCTION

Indonesia is home to thousands of faunas,
including 753 species of reptiles (Munir et al., 2019).
In the modern era, groups of reptiles have been
captivated and play a new role as companion animals
in the household. One of the most popular companion
reptiles in Indonesia is the green iguana (Iguana
iguana), an herbivore lizard with easy care, unique
color, and shapes (Putranto et al., 2017).

Littleisknownaboutthe diseasesingreeniguanasin
Indonesia, but previous studies reported the infection
of the gastrointestinal nematode, namely Oxyuris
spp. (Oktaviana et al., 2019). The parasite caused mild
to moderate effects on the host, including diarrhea,
weakness, anorexia, and weight loss (Bolette et al.,
2016; Oktaviana et al., 2019). However, fatal cases of
green iguana occurred in heavily infected animals and
co-infection with other gastrointestinal parasites and
bacteria. This induced severe intestinal lesions which
may develop into sepsis (Ras-Noryriska and Sokol
(2015); Arabkhazaeli et al., (2018).

Control of Oxyuris spp. in reptiles become
challenging since it was infecting a wide range of
other companion reptiles, including; bearded dragon
(Pegonaviticeps), Chinese water dragon (Physignathus
concinus), veiled chameleon (Chamaeleo calyptratus),
and gecko (Eublepharis macularuis) (Ras-Noryriska
and Sokol 2015). This condition is aggravated by a
poor management system so high potency of cross-
infection among companion reptiles may be present
(Oktaviana et al., 2019).

Chemical anthelmintic has been used for major
helminth control at least for the last two decades.
Fenbendazole, levamisole, piperazine, ivermectin, and
praziquantel are the drugs of choice for nematode
infection in reptiles (Brames, 2008). According to
Giannetto et al., (2007), fenbendazole was 100%
effective against oxyurid nematodes which infect
reptiles, Herman’s tortoises (Testudo hermanni) on
day-31post-treatment. Unfortunately, aninvestigation
of its effect on Oxyuris spp. infection in Indonesia is

Table 1. Location and distribution of sampled animals
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absent. Here, we conducted a study to determine the
effect of Fenbendazole treatmentsin the greeniguana
infected with Oxyuris spp. This study can be used as a
recommendation for future control of Oxyuris spp. in
green iguanas in Indonesia.

MATERIALS AND METHODS
Ethical Approval

All procedures of this study have been reviewed
and approved by the Institutional Animal Care and Use
Committee of Brawijaya University, Malang (Number:
090-KEP-UB-2021).

Research Design

This study was conducted from August to October
2022 in the Sub-districts of Sukun, Lowokwaru, Dau,
Bumiaji, and Junrejo. All those sub-districts were
located on Malang Raya (including Malang City, Malang
District, and Batu City), East Java, Indonesia. A total of
thirty-three captive green iguanas from five different
owners were used as the sampled animals (Table 1).
The initial sampling was conducted by collecting fecal
samples for confirmation of Oxyuris spp. infection.
One group of nematodes in the Oxyuridae family is
called Oxyuris spp. The egg's typical shape is an oval
(asymmetrical oval) that is flat and blunt, with an
operculum on one side. Its length varies between 50
and 60 um and its width between 20 and 32 um. The
thin, transparent egg wall contains the larva orembryo
(Oktaviana et al., 2019). On the other hand, the clinical
signs of diseases and the management systems such
as caging, feeding systems, cleaning as well as the
health program were recorded. Two days after the
initial sampling, we administrated Fenbendazole at
the dose of 25 mg/kg of body weight (BW) for five
consecutive days per oral (Hedley, 2020). Oxyuris's
egg was counted on day o (pre-treatment), day 7, day
14, day 21, and day 31 (post-treatment) to evaluate the
egg-positive following drug efficacy outcomes (Aypak
etal., 2021).

Owners Region / Sub-districts Number of Temperature Humidity
samples (n)

A Sukun, Malang City 20 23-32°C 40-50%

B Dau, Malang District 4 23-32°C 40-50%

C Lowokwaru, Malang City 4 22-32°C 40-50 %

D Bumiaji, Batu City 2 22-32°C 50-70 %

E Junrejo, Batu City 3 22-32°C 50-70 %

© 2024 Sekolah Kedokteran Hewan dan Biomedis IPB University



34 | Kusumarini et al..

Fecal Collection and Examination

Fecal sample collection was done from fresh fecal
material just after fecal excreted by the sampled
animals. Approximately two grams of fecal samples
were collected in a plastic bag, labeled and transferred
to the Laboratory of Veterinary Parasitology, Faculty
of Veterinary Medicine, Brawijaya University, Malang.
Fecal sample examination was carried out through
McMaster methods (Taylor et al., 2016). Two grams of
fecal materials were added with tap water in a plastic
glass and homogenized. The mixture then sieved 2 -3
times into new empty plastic glass. We added 30 ml
of sugar floatation solution and pipetted one milliliter
to McMaster chamber. Observation and calculation
of egg number could be made after several minutes
under a microscope with 100 x magnification. The eggs
morphometric evaluation using microscope Olympus
CX-21 (Olympus Corp., Tokyo, Japan). After identifying
Oxyuris's egg, the positive sample was measured by
ImagelJ software to know the average length of eggs
(Taylor et al., 2007; Kusumarini et al., 2021).

The technique for determining how well
anthelmintics  work  against  gastrointestinal
nematodes is the faecal egg count reduction (FECR).
FECRT measures the percentage decrease in worm
eggs following anthelminthic treatment (Al-Aliyya
et al., 2022). FECRT%=(T1-T2)/T1 x 100, where T1 is
the pre-treatment egg count and T2 is the post-
treatment egg count. According to Silva et al. (2018),
the efficacy of fenbendazole is determined using four
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Figure 1.

criteria: (1) extremely effective, when the parasite
burden is reduced by more than 98%; (2) effective,
with a reduction of 90-98%; (3) fairly effective, with
a reduction of 80-89%; and (4) less active, with a
reduction of <80%.

Data Analysis

Number of eggs per gram (EPG) of each individual
sampled animal was tabulated in Microsoft Excel.
Prevalence of infection stated as percent with 95 %
confidence interval (Cl 95 %).

RESULT

The initial sampling on 33 iguanas confirmed
the presence of Oxyuris infection with a hundred
percent prevalence. The egg was characterized as
follows; transparent, oval, blunt on one side, has an
operculum on one side, a thin wall, and contains the
worm embryos. The average egg size was 55.80 umiin
length and 26.75 um in width, respectively (Figure 1).

The result of the microscopic examination of
the epg numbers is shown in Figure 1. By this study,
Fenbendazole treatment at the dose of 25 mg/kg
of body weight, per oral, for five consecutive days
successfully reduced the epg number of Oxyuris
spp. on day 31 after-treatment, a hundred percent
reduction was observed in all groups (Werther et
al., 2000). Moreover, a regaining of appetite can be
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Eggs of Oxyuris spp. found in flotation techniques of Iguana iguana from Malang Raya showing oval

and opperculum (a) with embrionated eggs (b). The length of the egg is 26,75 um, while its width is
55,80 um. Scale bar 10 pM. (100 x magnifications).
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used to assess the effectiveness of oral fenbendazole
treatment for helminth infections (Hedley, 2020).

According to the result of the recording on
the management, the green iguanas was kept in
communal and individual cages with regular daily
feeding and cleaning program. They consumed
various fruit and vegetables, such as water spinach,
lettuce, papaya, and bean sprout (Table 2). However,
none of the iguana’s owners arranged any deworming
program whereas other reptiles were present in the
same breeding house (Table 3).

Fenbendazole was administered asananthelmintic.
The average FECRT result was 10.50% on day seven,
90.92% on day fourteen, 97.20% on day twenty-one,
and 100% on day thirty-one, when the results reached
their peak and no Oxyuris spp. eggs were found (Table

4)-

DISCUSSION

This is the first parasitological study to determine
the effect of fenbendazole therapy for Oxyuris spp.
infection of green iguana in Malang Raya, East Java,
Indonesia. Microscopic examination of fecal samples
confirmed the infection on the green iguana due to
the finding of eggs that are typical to Oxyuris’ egg
morphology. According to Oktaviana et al. (2019),
Oxyuris' egg has an oval or asymmetrical oval, blunt
and flat at one side, and has an operculum (Figure 1).
The egg was containing larvae or embryos with thick
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and colorless egg walls. Tiuria et al., (2017) mentioned
that the egg size ranged from 43.7 - 68.4 uminlength,
and 25.2 — 38.6 um in width. The anthelmintic drug
fenbendazole has shown to be highly successful in
destroying adult worms and Oxyuris spp. worm eggs,
as evidenced by the FECRT findings of 100% on day 31.
The anthelmintic fenbendazole was administered to
the iguana under observation, and no negative effects
or injuries were observed during the entire operation
(Werther et al., 2000).

The high prevalence of Oxyuris infection in sampled
animals found in this study might be related to poor
management systems, including; cage hygiene, feed
cleanness, population density, type of maintenance
cage, and humidity. Some of the green iguanas'
owners kept them in a high-density communal
cage, so the cleanness of the cage was critical for
the iguana's health (Dowling, 2008). According to
Hedley et al., (2013), high-density caging is in line
with the high contamination of feces in communal
cages. The presence of fecal materials is a potential
source of helminth infection due to the ingestion
of contaminated feed in the cage. Daily cleanness
programs should be done by removing the bedding
and washing the cage with soap or disinfectant to
avoid feed contamination which causes helminth
infection (Barten 2003).

Another critical aspect related to the green
iguana’s health was the temperature and humidity.
The average temperature ranges from 22 — 23 °C, while

Table 2. Caging or Housing and Feeding Management for Green Iguana (Iguana iguana)

Cage Feeding
Owners . Number . .
Type Material v Bedding Period Types
per cage
Communal  Wire 5 Soil Once a d::?y in Water spinach, papaya,
the morning bean sprout
A Terrarium, Wire and 13 Cement Once adayin Water spinach, papaya,
Communal glass the morning bean sprout
- in W inach
Individual  Iron 1 Iron Oncea d?y In Water spinach, papaya,
the morning bean sprout
.. Wat inach, lett
B Individual  Iron 1 Iron Once a day ater spinach, Ietiuce,
papaya, bean sprout
individual Terrarium, ] Paper Once a day Papaya, bean sprout,
c glass lettuce
Individual  Iron 1 Iron Once a day Papaya, bean sprout,
lettuce
W inach, |
D Communal Iron 2 Iron Once a day ater spinach, fettuce,
banana, bean sprout
. L
E Individual  Iron 1 Iron Once a day ettuce, papaya, bean

sprout,
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average humidity was 70 % in study sites. The reptiles,
including iguanas, need the ideal temperature and
humidity to maintain their health as well as optimize
the digestive metabolic process since they are
poikilothermic animals. The ideal temperature for
most reptiles ranges from 26 - 32 °C and 65 — 75 % of
humidity (Barten, 2003; Giannetto et al., 2007; Serra-
Campos et al., 2022). The higher or lower required
temperature and humidity enabled to induce of
immunosuppression so the animals became more
susceptible to diseases.

Since the data on daily egg output of Oxyuris spp.
on the green iguana is absent, we unable to classify
the infection intensity. However, the number of epg
expelled in the host feces was determined by the
parasite’s species, number of adult stages in the
intestine, fecal consistency, as well as host immunity
(Hansen and Perry 1994). The determination for the
actual parasite number in each iguana could not be
conducted due to the worm count technique was not
feasible in the alive green iguana and other exotic
animals. Further investigation is needed to measure
the daily egg output for determination of infection
intensity.

Although all of sampled animals did not show any
clinical symptoms, but mild to severe, even death
related to Oxyuris infection has been reported in
the past. Some of clinical symptoms such as large
intestinal obstruction, cloacal prolapse, anorexia
might be present in severely infected individual.
The mechanism of fatal case was explained by Ras-
Noryriska and Sokol (2015) and Arabkhazaeli et
al, (2018). The presence of parasites in the colon
obstructed the blood supply and damaged the colon
tissues which indicated perforations to the abdominal
cavity. This condition induced peritonitis to sepsis
which put iguana at the risk of death.

According to this study, control of Oxyuris infection
with fenbendazole enabled to reduce the epgin day-31
post treatments. Previously, fenbendazole has been
known to be effective for nematode control of iguana
in Brazil which indicated by nematode epg reduction
and increase appetite of iguana. Fenbendazole
was also found to be effective to control nematode
infection in others reptile such as turtle (Giannetto et
al., 2007).

Fenbendazole is a broad spectrum anthelmintic
which effective for immature and adult stage of

Table 3. Cleaning and Health Management for Green Iguana (Iguana iguana)

Presence of Other Reptiles i
Owners  Cage Type Cleaning period P Deworming
Yes / No Group program
Communal O|.1ce a day in the morning Yes Snake, gecko, Varanus lizard No
with tap water
A Terrarium, OI.’ICE a day in the morning Yes Snake, gecko, Varanus lizard No
Communal  with tap water
Individual O|'1ce a day in the morning Yes Snake, gecko, Varanus lizard No
with tap water
B Individual Once a day with tap water Yes Snake, gecko, bearded dragon No
c individual Once a day with tap water Yes Gecko No
Individual Once a day with tap water Yes Gecko No
D Communal  Once a day with tap water No No No
E Individual Once a day with tap water No No No

Table 4.Comparison of FECRT among the three groups on days 7, 14, 21, and 31 after fenbendazole treatment

in Iguana iguanas infected with Oxyuris spp.

Day X EPG Before treatment X EPG After treatment X FECRT (%)

0 2654,54 - -

7 2654,54 2375,75 10,50

14 2654,54 240,90 90,92

21 2654,54 74,24 97,20

31 2654,54 0 100

*EPG Eggs per gram; FECRT Fecal Egg Count Reduction Test
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Table 5.Egg per gram (epg) number of Oxyuris spp. in day 0, 7, 14, 21 and 31 days post-treatment in Green

Iguana
EPG day-
Owners
0 7 14 21 31

Owner A 2188.00 1960.00 235.00 68.00 0.00
Owner B 3238.00 2812.50 225.00 112.5 0.00
Owner C 4700.00 4200.00 400.00 125.00 0.00
Owner D 1825.00 1675.00 75.00 o} 0.00
Owner E 2816.67 2600.00 200.00 50 0.00
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Figure 2.
Iguana

helminths. Diwel (1977) mentioned that the efficacy of
fenbendazole was related to its mechanism of action.
Fenbendazole works by blocking the intracellular
microtubular transport system and damage tubulin so
that it can prevent tubulin polymerization and inhibit
microtubule formation. It also blocked the metabolic
pathways of helminths by inhibition of metabolic
enzyme such as malate dehydrogenase and fumarate
reductase enzymes and followed by the inhibition of
glucose absorption and energy formation. Since the
process of glucose absorption inhibition occurred
slowly, so it will be better to follow the administration
of fenbendazole periodically in 3 — 5 days. The
helminths die due to energy insufficiency (Heggem,
2008; Plumb, 2011; Zilfa et al., 2022).

Fenbendazole was also known has the ovicidal
effect since it enabled to damage the structure of the
nematode egg wall by binding to proteins present in
the vitelline membrane or the outermost layer of the
eggshells. The ovicidal properties of fenbendazole

=l Owner D ==gg=Owner E

Egg per gram (epg) number of Oxyuris spp. in day 0, 7, 14, 21 and 31 days post-treatment in Green

prevent the formation of spindle fibers needed for cell
division and preparation for the larval development
(Astuti et al., 2017; Al-Aliyya et al., 2022).

The most challenging points were in terms of
drug administration (precise dosage and proper
administration) and stress avoidance in targeted
animals. Since the coinfection might be present, Ekici
et al. (2011) recommended the use of combination
of ivermectin (0.2 mg/kg, per oral) and praziquantel
(10 mg/kg, subcutaneous injection) as a selective
treatment nematode and cestode in green iguana.
Albendazole (50-70 mg/kg, per oral) and oxfendazole
(68 mg/ kg, per oral, repeated in two weeks) have also
been reported to be effective for helminths infection
iniguana reported by Stahl (2003) and Yazar (2010). In
conclusion, the dose of fenbendazole (25 mg/kg BW
for five consecutive days) was promising for cheaper
and simpler future control of nematodes in the green
iguana.
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