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Abstract

Sixty-eight species from Chalicides ocellatus lizard were captured from Abu Rawash, Giza,
Egypt and surveyed for gastrointestinal nematodes. 50% of the lizards were infected. Five spe-
cies of nematodes were recovered; the nematodes species were Pharyngodon mamillatus,
Cosmocerca vrcibradici, Spauligodon petersi, Thelandros schusteri, and Parapharyngodon
bulbosus. Prevalence of the infection was varied according to season. The highest prevalence,
total intensity, and total abundance were recorded during winter. The prevalence of nematodes
species also varied according to the lizard weight. The variation was different from one spe-
cies to another. Infection with P. mamillatus, P. bulbosus, and C. vrcibradici was higher in
females than males. Nematodes abundance and intensity were not related to host sex, except
for C. vrcibradici and T. schusteri. In conclusion, the main effect in the nematodes intensity

was the season and the lizard weight.
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Introduction

Parasites are ubiquitous and crucial indi-
viduals of natural groups that frequently
have an effect on host populations (Thom-
as et al, 2005; Wood et al, 2007; Watson,
2013). Researches on reptiles and their
parasitic communities are crucial to natural
science in lots of extraordinary approaches
(Anderson, 2000). Besides, host length,
sex, and geographical range can also influ-
ence parasite community shape (Ibrahim,
2012; Silveira and Calegaro-Marques,
2016). Environmental factors might also
have an effect on parasites if they appeal to
host populations (Skirnisson et al, 2004) or
adjust between parasites and hosts (Ca-
ceres et al, 2006). Patterns of parasitic in-
fection varied within and between popula-
tions because of some environmental fac-
tors such as temper-ature (Heeb et al,
2000) and season (Bakuza and Nkwengu-
lila, 2009). Seasonality, for instance, was a
focus of numerous studies within the ecol-
ogy of parasitism (Ibrahim and Soliman,
2005). Moreover, an increasing number of
reviews highlighted the potential impact of
climate change on parasitism (Macleod and
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Poulin, 2012; Morley and Lewis, 2014).
Thus, parasite assemblages could also play
a potential role as environmental indicators
by decreasing or increasing in their diversi-
ty, species richness, abundance and preva-
lence with changes to environmental con-
ditions (Tavares-Dias et al, 2014; Alcanta-
ra and Tavares-Dias, 2015).

Parasite abundance varied in response to
several factors , intrinsic factors as preva-
lence , parasite load, sex and age of the
host (Schall ez al, 2000; Smallridge and
Bull, 2000), in addition to extrinsic factors
including temperature and rainfall (Bajer et
al, 2001; Munoz et al, 2013). There was a
tremendous increase in the quantity of re-
searches running on lizards in Egypt, sad-
ly, little attention was given to their hel-
minths community and few records exist
within the literature (Ibrahim and Soliman,
2005). One of the most abundant and size-
able reptile species in Africa, particularly,
Egypt is the lizard, Chalicides ocellatus
that tolerate numerous environments start-
ing from the steppe to woodland habitats
(Rabie et al, 2014).



Three parameters, prevalence, intensity,
abundance of parasites varied among the
different host populations, but within spe-
cies-specific bounds (Krasnov et al, 2006;
Bordes et al, 2010). On this work, it was
aimed to analyze the nematodes of C. ocel-
latus lizard and the effects of the host sex,
length and weight, in addition to relation
between seasonality, prevalence, abun-
dance and intensity of each of the species
concerned.

Materials and Methods

This study was achieved in Abu Rawash

about 16 km west of Cairo City and 8 km
North-westof Giza Pyramids. Sixty eight
C. ocellatus lizards were surveyed during
year 2014. The lizards had been transport-
ed alive to the laboratory where they were
euthanized, sexed, weighted, and meas-
ured.
The samples were divided into two weight
classes (Class 1: <15 g; Class 2: >15), in
addition to two length classes (Class 1: <
10 cm; Class 2: > 10). The cavity of every
lizard was opened by using a longitudinal
incision from throat to vent, the gastroin-
testinal tract slit longitudinally, sex was
determined, and intestinal contents of eve-
ry lizard have been removed and tested
separately under a stereomicroscope. Re-
covered nematodes were fixed in boiling
70 % ethanol. For specific light microscop-
ic research, they were transferred to a 50 %
lactophenol-water solution and tested
whilst clearing (Albuquerque et al, 2012).
All recovered nematodes were diagnosed
by generic morphological characters (He-
ring-Hangenbeck er al, 2002; Bursey and
Goldberg, 2004; Bursey et al, 2007).

Statistical analysis: Data were presented
as a mean abundance and intensity = SE of
infection (Bush et al, 1997). Parasite inten-
sity and abundance of nematodes and rela-
tionship with sex were tested using Mann-
Whitney test (U-test), while their relation-
ship with weight and length were tested
using Kruskal Wallis test. Correlations be-
tween intensity and infection rate, weight

400

and length were examined using the non-
parametric, Spearman’s rank correlation
coefficients (rs). All statistical tests were
performed by using the software packages
SPSS 20 (USA). Data were analyzed after-
normalization (by log 10 [X+1] transfor-
mation) by 2-way ANOVA in GLIM.

All experimental procedures involving
animals were conducted in accordance
with guide for the care and use of Laborat-
ory animals (http://www.nap.edu/catalog/
12910.html) and approved by the Research
Ethics Committee (Section of experimental
animals) of Faculty of Science, Suez Canal
University, Ismailia, Egypt.

Results

In the present study, five species of nem-
atodes occurred in 68 individuals of C. oc-
ellatus. These were Pharyngodon mamilla-
tus, Cosmocerca vrcibradici, Spauligodon
petersi, Thelandros schusteri, and Para-
pharyngodon bulbosus. P. mamillatus was
the com-monest species, whereas, T.
schusteri and P. bulbosus were the least
ones. The overall nematodes incidence
was 50%. Prevalence of P. mamillatus, C.
vrcibradici, S. petersi, T. schusteri and P.
bulbosus was 33.8%, 27.9%, 25%.,11.8%,
11.8% respectively (Fig. 1).

Prevalence of infection varied seasonal-
ly. The highest prevalence was during win-
ter for C. vrcibradici (42.9%), followed by
P. mamillatus (34.3 %), while the lowest
was recorded for 7. schusteri (10.4%). In
summer (Fig. 2), the highest infection was
recorded for S. petersi (24.2%) and the
lowest for P. bulbosus (9.1%). The total
intensity of nematodes (Tab. 1) was higher
in winter than summer (18.11+4.52;
9.29+£2.09, respectively with P<0.05). It
was more obvious in the intensity of T.
schusteri (P<0.01) (4+1.29; 1.75+0.48, re-
spectively), C. vrcibradici (11.21£2.28;
6.6+£2.46, respectively), and P. bulbosus
(3£0.41; 1.67+0.67, respectively). Also,
total abundance was higher in winter
(9.59+2.84) than in summer (4.65+-1.31),
with the highest abundance recorded for C.




vrcibradici (4.62+1.33; 0.97+0.52, respec-
tively) (Tab. 1).

Host sex played an essential role in struc-
turing the nematodes’ infracommunity of.
Infection with T. schusteri (13.9 %, 9.3 %)
and S. petersi (27.8 %, 26.9%) was high-
er in males than females, respectively. On
the other hand, infection with P. mamilla-
tus (34.4%, 33.3%), P. bulbosus (15.6%,
8.3%), and C. vrcibradici (31.2 %, 25%)
was higher in females than males, respec-
tively (Fig. 3). There wasn't any relation
between nematodes abundance and intensi-
ty and lizard sex, except for C. vrcibradici
and T. schusteri (Tab. 1).

The prevalence of nematodes species al-
so varied in terms of the lizard weight.
Lizard weight of class 2 recorded the high-
est prevalence for C. vrcibradici (32.35%),
and S. petersi (29.41 %). Alternatively, the
infection for P. mamillatus and T. schusteri
was almost equal in lizard weight of clas-
ses 1 and 2 (Fig. 4). Total intensity and
abundance of infection were higher in the
weight of class 1 (18.81+4.729; 8.32+2.72)
than the weight of class 2 (9.63+£2.438;
5.91+1.61), respectively (Tab.l1). There
wasn't any significant difference between
lizard weight and intensity of the infection.
There was a negative correlation between
the total intensity of nematodes species and
the weight (R= -0.371, P<0.02). Concern-
ing the lizard length, the lizard length of
class 1 showed the highest prevalence for
P. mamillatus, T. schusteri and P. bulbosus
(P<0.01), while for C. vrcibradici, and S.
petersi, the lizard length of class 2 was the
most infected (Fig. 5). There were signifi-
cant differences between P. mamillatus
(P<0.04), S. petersi (P<0.04), T. schusteri
(P<0.01), season and lizard length and this
demonstrate that season and lizard length
affect the parasite intensity to a great ex-
tent. Both weight and length had the same
effect on prevalence, intensity and abun-
dance of nematodes (Tab. 1, Fig. 4, 5),
since each of them is considered as indica-
tion of lizard age.
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Discussion

Climatic modifications and its dating
with parasitic interactions represent a mul-
tifactor trouble that modulates the structur-
ing of helminthes communities. The effect
of changes was relied upon their magni-
tude and the physiological tolerance of af-
fected organisms (Martinez and Merino,
2011). Seasonality of parasite infection
rate may be inspired with the aid of fluctu-
ations within the hosts’ exposure to the in-
fective stages (Cornell et al, 2008; Cale-
garo-Marques and Amato, 2013). Ibrahim
and Soliman (2005) recorded that inci-
dence and general intensity of helminthes
infection in combined sex of C. ocellatus
was significantly affected by seasonal vari-
ation. Mugbil and Ismail (2014) pronoun-
nced that the season became essential ele-
ment affecting parasite abundance and that
the highest mean abundance of nematode
infection in C. ocellatus was recorded
throughout summer. However, Fontes et
al. (2003) pronounced that lizards are high-
ly parasitized within the wet season. So,
the reaction of nematodes infecting C. oc-
ellatus considering climatic changes differs
in keeping with the habitat and in corre-
spondence with different factors.

Male and female hosts may additionally
exhibit differences in condition; immune
reaction, and hormonal profiles, so, sex of
the host is an essential characteristic that
may have an effect on intensities of para-
sites (Lumbad ez al, 2011). Prevalence and
intensity of parasitic infections are fre-
quently higher in male than in female ver-
tebrates and this may constitute both varia-
tions among host sex in exposure or sus-
ceptibility to parasites. Differences in sus-
ceptibility are often appeared as a negative
impact of male sex steroid hormones at the
immune system (Brown and Symondson,
2014).

Relatively higher prevalence of infec-
tions discovered via Sulieman ef al. (2014)
in male geckos in comparison to females
but, the difference was not significant. In



contrast, Mugbil and Ismail (2014) pro-
nounced that females C. ocellatus were
more infected (96.9%) than adult males
(78.6%), even as males Uromastyx Ornata
philbyi were highly infected (100%) than
females (86.7%). Accordingly there are
different factors that force the parasites
toward both sex taking in consideration the
host species and habitat. It was reported
that the high helminthes infections in C.
ocellatus lizard were related to their forag-
ing and feeding habits (Al-Shareef and Sa-
ber, 1995). Olumuyiwa (2015) reported
that infection with P. mamillatus was high-
er in tropical wall female geckos than
males; an illustration that females may ad-
ditionally be feeding extra than males. But,
extra considerable feeding of females may
additionally have an impact on female in-
fection rates (Pickering and Caira, 2014).
Ibrahim et al. (2005) stated that the differ-
ence between prevalence of parasites in
male lizards and female lizards became
small. Also, Amo et al. (2005) stated that
males and females seem to be similarly at
risk of parasite’s infection, as the preva-
lence and intensity of infection were simi-
lar in both sexes. Therefore, whatever in-
fluences the reptilian sex hormones exert
on their helminthic parasites, they are not
profoundly meditated at the levels of para-
sitism (AL-Barwari and Saeed, 2007).
Carretero et al. (2006) reported that an
increasing incidence of parasitic infections
with geckos’ length seemed to be just a
trademark of their age, hence, of time for
parasite recruitment. There was no signifi-
cant difference inside the snoutvent length
among adults, male and female nematode
infected geckoes; this result coincidence
with a previous observe of finding no cor-
relation between the intensity of nematode
infections and factors of body weight and
snout—vent length of lizards (Ghobashy,
2006). Bezerra et al. (2015) said that hel-
minthes species richness became no longer
related to host body size. In contrast, Ibra-
him and Soliman (2005) showed that over-
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all helminths abundance in C. ocellatus
was in correlation with host weight.

Also, Adeoye and Ogunbanwo (2007)
confirmed that there was a relation be-
tween parasite intensity and the lizard
length. Mugbil and Ismail (2014) pro-
nounced that the reptiles with the maxi-
mum length and the biggest weight were
more infected. Olumuyiwa (2015) detected
that the infestation of the host increases as
the Gecko increases in weight.

Conclusion

The habitat is vital in nematodes infec-
tion and had an effect on nematodes preva-
lence, intensity and abundance, in addition
to different intrinsic and extrinsic factors.
The main effects on nematodes intensity
were season and host weight.
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Table 1: Mean intensity and abundance of nematodes species (+ S.E) in relation to seasons, lizard weight, length, and sex.

Mean intensity (£ S.E) Mean abundance (+ S.E

P. C. S. T. . Total P. C. vre- S. pete- T. P. Total

mami- I'rcib- pete- schu- bulb- mam- ibradici rsi schui- bulb-

latus radici rsi steri osus illatus steri osus
Sea-son Summer 3.60+ 6.6+ 3.33+ 1.75¢ 1.67+ 9.29+ 1.59+ 0.97+ 0.88+ 0.21= 0.15+ 4.65+
0.47 2.46 0.85 0.48 0.67 2.09 0.37 0.52 0.33 0.11 0.09 1.31
Winter 3.64+ 1121+ | 3.75¢ 4+ 3+ 18.11+ 1.18+ 4.62+ 0.88+ 0.47+0 0.35+ 9.59+
1.04 2.28 0.86 1.29 0.41 4.52 0.44 1.33 0.34 26 0.17 2.84
Wei-ght Class 1 9.50+ 13.75+ | 3.25¢ 3.60+ 2.80+ 18.81= 1.18+ 3.24+ 0.71+ 0.50+ 0.32+ 832+
2.04 3.33 0.59 1.077 0.490 4.729 0.34 1.26 0.27 0.27 0.17 2.72
Class 2 4.92+ 727+ 3.78+ 1.67+ 1.67+ 9.63+ 1.59+ 2.35+ 1.06+ 0.18+ 0.18+ 591+
1.288 1.722 1.01 0.667 0.333 2438 0.47 0.8 0.39 0.09 0.11 1.61
Len-gth Class 1 9.79+ 12.70+ | 2.88+ 3.40+ 2.50+ 17.72+ 1.65+ 3.44= 0.68+ 0.50+ 0.44+ 9.09+
1.97 2.67 0.55 1.17 0.5 4.21 0.48 1.24 0.25 0.26 0.19 2.70
Class 2 4.58+ 7+ 4.11+ 2+ 2+ 971+ 1.15+ 1.91+ 1.12+ 0.18+ 0.06+ 5.00+
132 2.19 0.99 0.58 0.001 2.80 0.33 0.79 0.42 0.11 0.06 1.66
Sex Males 7.08+ 11.67+ | 3.7+0 2.20+ 2.67+ 14.88+3. 1.69+ 2.92+ 1.03+ 0.31+ 0.22+0 | 7.03+
1.38 3.34 95 0.80 0.88 88 0.49 1.17 0.38 0.16 13 2.19
Females 7.69+ 8.50+ 3.29+ 4+ 220+ 12.83+ 1.03+ 2.66+ 0.72+ 0.38+ 0.28+ 722+
227 1.79 0.52 1.53 0.37 3.62 0.26 0.89 0.27 0.24 0.14 231

Explanations of Figures
Fig. 1: Total prevalence of nematodes species.
Fig. 2: Prevalence of nematodes species in winter and summer.
Fig. 3: Prevalence of nematodes species in males and females.
Fig. 4: Prevalence of nematodes species in different weight classes.
Fig. 5: Prevalence of nematodes species in different length classes.
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