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Prevalence and intensity of coccidian blood parasite infection in three
species of lizards from Markazi Province, Iran
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Abstract. Coccidian (Apicomplexa: Coccidia) parasites have been reported in almost all groups of vertebrates. These
parasites may cause serious ecological and pathological effects to their hosts. Reptiles were found the be the host of the
parasites of the genera Schellackia and Lankesterella, as these parasites undergo their entire life cycle in the reptilian
body, with an intermediate stage of dormancy in the tissues of a hematophagus transmitter (generally a mite or a
mosquito), until the next reptilian host swallows the infected insect. However, very little is known about the prevalence
and intensity of these parasites in most of their distribution area, which is the focus of the current study. To do so, the
prevalence and intensity of these blood parasites in three species of lizards, including Ophisops elegans, Trapelus
lessonae and Eremias monticola from Markazi Province of Iran were investigated. Samples of blood were collected
from the caudal vein of 51 lizards of the aforementioned species by insulin syringes, then the blood smears were dried,
fixed with methanol and stained with Giemsa solution. Prepared blood samples were then examined by means of light
microscopy, using a 100x magnification objective lens. 41 percent of the 51 examined samples were found to be
infected by haemococcidians blood parasites from the family Lankesterellidae. The mean intensity of parasites in the
three species were between 0.03-0.05%. The investigation revealed a relatively high percentage of prevalence and
intensity of blood parasites in lizards of central part of Iran. The results showed the presence of a complete set of
various vectors for the spread of haemoparasites in the area. Therefore, future researches are strongly recommended to
utilize genetic markers in order to obtain a better identification of the parasites.
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Figure 1. Photographs of the reptilian species investigated. A. Eremias monticola. B. Ophisops elegans. C. Trapelus
lessonae
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Table 1. Epidemiological indices of haemococsidian parasites in the 3 species of lizards in Markazi Province, Iran

Host species Age category Prevalence Mean Mean Min- Max
intensity abundance
Total (N=16) 37 0.038+0.038 0.0023 0.01-0.12
Adult (N=9) 44.44 0.042+0.052 0.046 0.01-0.12
E. monticola Young (N=7) 42.85 0.016+0.05 0.0022 0.01-0.02
Total (N=8) 50 0.033+0.015 0.0041 0.02-0.05
Adult (N=8) 50 0.033+0.015 0.0041 0.02-0.05
T. lessonae Young (N=-) - - - _
Total (N=27) 37 0.058+0.085 0.0021 0.01-0.25
Adult (N=27) 37 0.058+0.085 0.0021 0.01-0.25
Ophisops elegans Young (N=-) - - - -

5 Eremias monticola Ophisops elegans SJgs ) 4555 aw 13 95 sloJsedS 00isS 009l lado SV 00l (slocasgys guml =Y JSid
et JoulS 30 S8 959,50 B a8 JoudS 10 SSgi9,0mml A Lol w555 0 sl o Trapelus lessonae
Figure 2. Blood cells-infecting sporozoites of the family Lankesterellidae in three species of Ophisops elegans,

Eremias monticola and Trapelus lessonae from Markazi Province, Iran. A. Sporozoite in a red blood cell. B. Sporozoite
in a white blood cell.

42/fY


http://dx.doi.org/10.52547/nbr.8.1.39
https://dorl.net/dor/20.1001.1.24236330.1400.8.1.11.0
https://c4i2016.khu.ac.ir/nbr/article-1-3348-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-24 |

[ DOR: 20.1001.1.24236330.1400.8.1.11.0 ]

[ DOI: 10.52547/nbr.8.1.39 ]

Hajiyan & Javanbakht. Prevalence of coccidian parasites in three species of lizards

Ssoslo 4355 a3 (2bannS S Sla Sl g50ds vy 5 Ll

ols slas s, o Lacertidae oolgls slacSIge e 5l aigs
o, £ g Podarcis bocagei slaSgo,ls 5l 3o ,0 VF a5
Roca & ) sq Hepatozoon S| a o391 P. carbonelli
784S ol i ismes Sldlae Ko (Goldon, 2010
o, Voo g (Telford et al., 2001) lo,els sla,le duo,o
Ujvari et al., ) Wzl g, S 3ble ;o fein oyl
Sy S Ko ) Bs,Seen US4 sl (2004
35 acSga e 51 (st £ nsle o 05 (ol (sl IS
G Cad byl 5 SYsb ges 4 (S sl Sew ol &5
ol el S adl (Maia et al., 2011) oil lecSJge,le
wile g9ad (owyp Oolite slagty, o IS 4 ool
, (Harris et al., 2011) ail las e S5 ol b (JoSUge
s Sl Sogl woss (ol ,o byle 3, » e anlllas go
Nasiri et ) wo,0 \Y Pseudocerastes persicus ,5 Sy>
U555 as s #7 Zamenis longissimus s 4 (al., 2014
S Jb,ea (Sajadi & Javanbakht, 2017) o
sla il sty 5 oglite olla> Lt 50 lagbye
ol LU Sl 5 50 e ol Jelge 5l oolazs]
.Maia et al., 2011)
Sgajlo @ barpe (Fogll Gl iy pol> aslllas o
T o Sogll ads (p 530S 9 oy +/+0A L O. elegans
E Sgoyle Glogdll e 040 /- YY L lessonae
@ azxgs boas wilawsls |, I ol o xeS monticola
—oi B BU slagbie bwg (o (Brre 0 eSOl
—0 SSY s0lgils sla ISl 4 Sogll ok andllas sl o
s Lacerta schreiberi sl Sge,lo (55, » Wikl ,o o
N g VY g a4 a5 ol olas Podarcis hispanica
Megia-Palma et al., ) wisg JSSI 4 0091 lacIg0,le duoys
Varanus sl Sge)le jo ol IS ool asllas 2014
olis ol 31 o Varanus niloticus 4 albigularis
58 g 2dg Sl w009l 50,8 sla JgudS ao,s O B /0y olo
Cook et ) ais [i)li5 aoyo Ve o K1 ol 9550 S
s e le 55, a5 HISEIole o anlllas S (al., 2016
Oplurus sp. Sgojlo o0 Sogdl Gas 8,5 90 o)l
o35 oy o[+ ¥ Ithycyphus oursi jlo o ¢ <1-Y iy
2 Sogll ol umes (Maia et al, 2014) os
o, IYV-FIYY Uy, ,o Lacerta agilis slbSJge,lo
ol IS was (Mihalca et al., 2007) ol ool las
Sldlas Ko b 38190 5 duslio JB Lol addllas j0 oads oolo

el Y 45 00 53

|y 355 (S5 sages 45y o, iSO syl (sl S

am e W3LSS o Sgojle Glpee ooy, 28l 50
SlaJoadS o)1y 5 wigd oo ol g5 4 loudysg gl ¢ S,
Sl b b siile oo Jlatie s digd (oo dedeo by 5058
G alolid onlpln Wiss gyl s o)ls baglly b lacyls
9 S 3Gl (G2 al> 1o )3 (bannS S (Se sla S
B8 S oy b 55 SlocSsSs 5l sslizd & 3L
(Ghimire, 2010) <l Sge)le (slody, slacdl ;o Su5;
4 Sulgigygeal b Cumglels (S055)58 590 (slaosls 5l eslital
<l G S plls Gy e lae olpe
Smith & ) caul s s, i ks o oloSLoS
L Cudgjeyeem! (1 1 Desser, 1997; Jakes et al., 2003
S8l Glyee 435 Sy 50 Sl (S 495 A by 90 SargialS
—a Sl See S 555 SG 51 JLL 5 Al e (Vs
Smith & Desser, ) aigs slolis calisee gladisd lsie
—a Cowl Ko 4355 S slocwlSy Sl g 9,5 (¥ 4 (1997
Paperna & ) wgs a3 5 s o il lodiss g
g Yoone (565wg,Se anlllas plply (Lainson, 2004

ssbite 4 (S5 aalllae g pad (IS Dad g g9l (o)
(Sloboda et al., 2007) 55, 0,54 JSI Gdo ololis

Wbl 55 LSS i oo 2eS5Y onlgils (sla IS5 anlllas
s Lacerta schreiberi slaSJge o o, T/ a5 ols yLis
JSil & o04)1 Podarcis hispanica sl SJge e oo ,0 VFIYA
s sbJS ow,p (Megia-Palma et al., 2014) wsy,
ol e sloSgele 5l laaiss 9, 2 TGS e
5 Timon sla i & 3lae Sogll gods op i b
590 &S Iy 0e sy \VIE LYY . Podarcis
Tarentola «Chalcides (Scincidae) Jols o >
<55 & Atlantolacert (Lacertidae) 4 (Gekkonidae)
Oeioes (Maia et al., 2011) og psie do,0 ¥ g ¥V VO
as ols olas Lacerta agilis Sgo)ls ,o JSl g0 anlllas
Nog 00gdl o, B 5,50 JKI 4 ladiges doye eV
do,o YV-0+ ol asdllae o (Mihalca et al., 2007)
ol iogs 0 0,2y solgils gla Sl 4 00g)] laSIga Lo
a Lol slacSIgnsle Sogll b aslin LB Sogll 5l e
oSge,le S35l 5l it 5 oog lado,inSSY oolgils
SLdSl a4 L)l wforiz 5 oy 5l S g Bl od Jlad
a3 o LA 1) (2,5 5 gen (S95
Ly S0l 5l (5508 gouds anlllas oyl 5l sl Cowdas gl
9 3 GBS gen Sl Sl (Sogll oud (g 4 S

43/fY


http://dx.doi.org/10.52547/nbr.8.1.39
https://dorl.net/dor/20.1001.1.24236330.1400.8.1.11.0
https://c4i2016.khu.ac.ir/nbr/article-1-3348-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-24 |

[ DOR: 20.1001.1.24236330.1400.8.1.11.0 ]

[ DOI: 10.52547/nbr.8.1.39 ]

Hajiyan & Javanbakht. Prevalence of coccidian parasites in three species of lizards

Sgoslo 4355 a3 (2banS S Sla Sl g5eds vl 5 Ll

REFERENCES

Amanatfard, E., Youssefi, M.R., & Barimani, A. 2014.
Human dermatitis caused by Ophionyssus natricis, a
Snake Mite. Iranian Journal of Parasitology 9: 594-
596.

Carreno, R.A., Kissinger, J.C., Mccutchan, T.F. &
Barta, J.R. 1997. Phylogenetic analysis of
haemosporinid parasites (Apicomplexa:
Haemosporina) and their co-evolution with vectors
and intermediate hosts. Archive fur Protistenkunde
148: 245-252.

Cook, C.A., Netherlands, E.C. & Smit, N.J. 2016.
Redescription, molecular  characterization  and
taxonomic re-evaluation of a unique African monitor
lizard haemogregarine Karyolysus paradoxa (Dias,
1954) n. comb. (Karyolysidae). Parasite & Vector 9:
347.

Feizi, H., Rastegar-Pouyani, N. & Yarani, R. 2011. On
the occurrence of ectoparasite ticks on Trachylepis
and Eumeces (Reptilia: Scincidae) in Iran. Amphibia
and Reptilelia Conservation 5: 7-10.

Ghimire, T.R. 2010. Redescription of genera of family
Eimeriidae Minchin, 1903. International Journal of
Life Sciences 4: 26-47.

Gubbels, M.J. & Duraisingh, M.T. 2012. Evolution of
apicomplexan secretory organelles. International
Journal of Parasitology 42: 1071-1081.

Harris, J.P., Maia, M.C. & Perera, A. 2011. Molecular
characterization of Hepatozoon species in reptiles
from the Seychelles. Journal of Parasitology 97: 106-
110.

Haklova-Kocikova, B., HiZzianova, A., Majlath, L.,
Racka, K., Harris, D.J., Foldvari, G., Tryjanowski,
P., KokoSova, N., Malc¢ekova, B. & Majlathova., V.
2014. Morphological and molecular characterization
of Karyolysus - a neglected but common parasite
infecting some European lizards. Parasite & Vectors
7:55-57.

Hudson, P.J., Dobson, A.P. & Lafferty, K.D. 2006. Is a
healthy ecosystem one that is rich in parasites? Trends
in Ecology & Evolotion 21: 381-385.

Jakes, K.A., O’Donoghue, P.J. & Cameron, S.L. 2003.
Phylogenetic relationships of  Hepatozoon
(Haemogregarina)  boigae,  Hepatozoon sp.,
Haemogregarina  clelandi  and  Haemoproteus
chelodina  from Australian reptiles to other
Apicomplexa based on cladistic analyses of
ultrastructural and life-cycle characters. Parasitology
126: 555-559.

Javanbakht, H., Kbvicerov, Y., Dvorakova, N.,
Mikuhlicek, P., Sharifi, M., Kautman, M.,
Marsikov, p. & Siroky, P. 2015a. Phylogeny,
Diversity, Distribution, and Host Specificity of
Haemoproteus spp. (Apicomplexa: Haemosporida:
Haemoproteidae) of Palaearctic Tortoises. Journal of
Eukaryot Microbiology 62: 670-678.

Javanbakht, H., giroky, P., Mikuli¢ek, P. & Sharifi,
M. 2015b. Distribution and abundance of Hemolivia
mauritanica (Apicomplexa: Haemogregarinidae) and
its vector Hyalomma aegyptiumin tortoises of Iran.
Biologia 70: 229-234.

Al Wiz Je JKI sladiss aSums o lid aasdl
2 g Sl glaalapliee om0 3k g9 (mSheS
cdl 655 Ky 4 hadye glaculshly Gilixe cloge s
o=l S ol S0 ead sols lis uioren ailoas
ol alie aisl oyl 5l (crwg cads 31 oolaiul)
oogll 1, wglite gbopiz b Sgojle sloplpms da S
by oaumolis Clae ol (Maia et al., 2011) oS o
gl (Solo 4 aili oo a5 039 LS (al b (Ss
05> 3l &S abbasy Jle plpsar as bl | i
s Hepatozoon 5| oilgs co (Solw 4y oS c0 4455 b jle
&z e (Maia et al,, 2011) oS izt laeSgo,lo 4 |,
Sdiss I san a5 ead eob lis 6,50 Sldlas
wed o olis vg> 5l S&l Shs by Hepatozoon
9 LolSS o2 Ly, plpls (Telford et al., 2001)
5 o5 S aile o JSH (ol (b (slocsbien | 30 il oo
2 o3es b ams o (Carreno et al., 1997) sil lbasy
Sl Son So GlodSl Glaglie el oS cl ()l
Lalsy & 4l b a5l 4315 hien 351551 & sier (i
4wz ,» (Sloboda et al., 2007) sil atwsly Sicussld
Col 00 00l Lt o58 oielsS] Kitly K30 Slalllas
Ll 5l Gl Sl aslllas opl o .(Maia et al., 2011)
odd LSIgele s sladisS o GLSh Loy ($59d58590
il cdlas ol sy wilgi e 45 00
2yl So> S (515 5 (o Olsl addllas ol
sz ibjen 51 IS ol it 5 ol 5 lode S
LS oyt ol el axlllans 5,50 laSTgo b, Lo IS5l oyl
@b IS ees 5 goed 5l Glpl 655 bl was o
slp (Seold g (Sey Slialel wieils g el Jlsy95
5 JSTL by Oldllae fizeen 5 LS 558 colis

Sl el
(lbcinsj 09,5 50 590la 1150 @ilS l aleginay o0 )

5 S UK pglad ags 0SS ex OIS okl

44/¢¥


http://dx.doi.org/10.52547/nbr.8.1.39
https://dorl.net/dor/20.1001.1.24236330.1400.8.1.11.0
https://c4i2016.khu.ac.ir/nbr/article-1-3348-fa.html

[ Downloaded from c4i2016.khu.ac.ir on 2024-04-24 |

[ DOR: 20.1001.1.24236330.1400.8.1.11.0]

[ DOI: 10.52547/nbr.8.1.39 ]

Hajiyan & Javanbakht. Prevalence of coccidian parasites in three species of lizards

Ssoslo 4355 a3 (2bannS S Sla Sl g50ds vy 5 Ll

Leander, B.S. 2003. Phylogeny of gregarines
(Apicomplexa) as inferred from small-subunit rDNA
and beta-tubulin. International Journal of Systematic
and Evolutionary Microbiology 53: 345-354.

Maia, J.P., Harris, D.J. & Perera, A. 2011. Molecular
survey of Hepatozoon species in lizards from North
Africa. Journal Parasitology 97: 513-517.

Maia, J.P., Crottini, A. & Harris, D.J. 2014.
Microscopic and molecular characterization of
Hepatozoon domerguei (Apicomplexa) and Foleyella
furcata (Nematoda) in wild endemic reptiles from
Madagascar. Parasite 21: 47.

Marchetti, V., Lubas, G., Baneth, G., Modenato, M. &
Mancianti, F. 2009. Hepatozoonosis in a dog with
skeletal involvement and meningo encephalomyelitis.
Veterinary Clinical Pathology 38: 121-125.

Megia-Palma, R., Martinez, J. & Merino, S. 2014.
Phylogenetic analysis based on 18s rRNA gene
sequences of Schellackia parasites (Apicomplexa:
Lankesterellidae) reveals their close relationship to
the genus Eimeria. Zootaxa 3794: 001-051.

Mihalca, A.D. 2007. Parasites of European pond turtle
(Emys orbicularis), sand lizard (Lacerta agilis) and
grass snake (Natrix tessellata) in their natural
environment, in Romania [in Romanian with English
abstract]. PhD Thesis, University of Agricultural
Sciences and Veterinary Medicine Cluj-Napoca,
Romania, Pp. 178.

Morrison, D.A. 2009. Evolution of the Apicomplexa:
where are we now? Trends. Parasitology 25: 375-82.

Mozafari, A., Kamali, K. & Fahimi, H. 2017. Iranian
reptiles. Department of Environment. Pp: 362 (In
Persian).

Nasiri, V., Mobedi, 1., Dalimi, A., Zare Mirakabadi.
A., Ghaffarifar, F., Teymurzadeh, S., Karimi, G.,
Abdoli, A. & Paykari, H. 2014. A description of
parasites from Iranian snakes. Experimental
Parasitology 147: 7-15.

Nasiri, V., Teymurzadeh, S., Karimi, G. & Nasiri, M.
2016. Molecular detection of Toxoplasma gondii in
snakes. Experimental Parasitology 169: 102¢106.

Noghanchi, E. & Javanbakht, H. 2019. A preliminary
study of diversity, prevalence and mean intensity of
haemoparasites in green bellied lizards (Darevskia
chlorogaster) from north of Iran. International Journal
of Biological Sciences 8: 1-5.

Paperna, 1., & Lainson, R. 2004. Hepatozoon cf. terzii
(Sambon & Seligman, 1907) infection in the snake’s
Boa constrictor constrictor from North Brazil:
Transmission to the mosquito Culex quinquefasciatus

and the lizards Tropidurus torquatus. Parasite 11:
175-181.

Perkins, S.L. & Keller, A.K. 2001. Phylogeny of
nuclear small subunit rRNA genes of hemogregarines
amplified with specific oligonucleotideos. Journal of
Parasitology 87: 870-876.

Rajabi, F., Javanbakht, H. & Sajjadi, S.S. 2017. A
preliminary study of haemoparasites in marsh frogs,
Pelophylax ridibundus (Ranidae) from Iran. Journal
of Entomology and Zoological Study 5: 1314-1317.

Roca, V. & Galdon, M.A. 2010. Haemogregarine blood
parasites in the lizards Podarcis
bocagei (Seoane) and P. carbonelli (Pe 'rez-Mellado)
(Sauria: Lacertidae) from NW Portugal. Systematic
Parasitology 75:75-79.

Sajjadi, S. & Javanbakht, H. 2017. Study of Blood
Parasites of the Three Snake Species in Iran: Natrix
natrix, Natrix tessellata and Zamenis longissimus
(Colubridae). Journal of Genetic Resource 1: 1-6.

Sloboda, M., Kamler, M., Bulantova, J., Votypka, J.
& Modry, D. 2007. A new species of Hepatozoon
(Apicomplexa: Adeleorina) from Python regius
(Serpentes:  Pythonidae) and its experimental
transmission by a mosquito vector. Journal of
Parasitology 93: 1189-1198.

Smith, T.G. 1996. The genus Hepatozoon (Apicomplexa:
Adeleina). Journal of Parasitology 82: 565-585.

Smith, T.G. & Desser, S.S. 1997. Phylogenetic analysis
of the genus Hepatozoon Miller, 1908 (Apicomplexa:
Adeleorina). Systematic Parasitology 36: 213-221.

Telford, S., Wozniak E.J. & Butler, J.F. 2001.
Haemogregarine specificity in two communities of
Florida snakes, with descriptions of six new species of
Hepatozoon  (Apicomplexa: Hepatozoidae) and
possible species of Haemogregarina (Apicomplexa:
Haemogregarinidae). Journal of Parasitology 87: 890-
905.

Telford, S.R. 2009. Hemoparasites of the Reptilia: Color
atlas and text. Boca Raton: CRC Press, Pp. 374.

Ujvari, B., Madsen, M., & Olsson, M. 2004. High
prevalence of Hepatozoon spp. (Apicomplexa,
Hepatozoidae) infection in Water Pythons (Liasis
fuscus) from Tropical Australia. Journal of
Parasitology 90: 670-672.

Yossefi, M.R., Nikzad, R., Nikzad, M., Mousapour, A.,
Ramazanpour, S.H. & Rahimi, M. 2014. High
helmintic infection of the European grass snake,
Natrix natrix and the dice snake, Natrix tessellate
(Serpentes: Colubridae) from Iran. Asian Pacific
Journal of Tropical Disease 4 (Supp. 1): S263-S267.

sk sk

How to cite this article:

Hajiyan, R. & Javanbakht, H. 2021. Prevalence and intensity of coccidian blood parasites in three species of lizards
from Markazi Province, Iran. Nova Biologica Reperta 8: 39-45. (In Persian).

pole jo g laadl ol nl (635 e il GlacSUge,le 5l 4sT an o SLownSsS S S Gal 5 gant N Lz ESGlez 9. (el

XAFO A s

45/F6


http://dx.doi.org/10.52547/nbr.8.1.39
https://dorl.net/dor/20.1001.1.24236330.1400.8.1.11.0
https://c4i2016.khu.ac.ir/nbr/article-1-3348-fa.html
http://www.tcpdf.org

