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Table 1. Population structure of examined dogs (#=763) in this study

CITY SHELTERED DOG PET DOG
HAMEDAN 33.44% (102/305) 66.23% (202/305)
KERMANSHAH 91.18% (207/227) 8.82% (20/227)
YAZD 100% (80/80) 0%
AMOL 100% (80/80) 0%
AHVAZ 100% (71/71) 0%
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Table 2. Primers and target genes used in this study

Primer sequence Amplicon size
Primer name o Target pathogen Target gene Ref.
(53" BTt e (bp)

COlint F  TGATTGGTGGTTTTGGTAA L .
Nest 1 COlint R ATAAGTACGAGTATCAATATC Filarial nematodes cox1 650-670 (Casiragh ez al., 2001)

Cbcox1 F CGGGTCTTTGTTGTTTTTATTGC o
Nest 2 NTR ATAAGTACGAGTATCAATATC Cercopithifilaria coxl 304 (Latrofa et al., 2012)
BTH. 1F CCTGMGARACGGCTACCACATCT . ..,
BTH. IR TTGCGACCATACTCCCCCCA Apicomplexa 18S rRNA 561 (Hodzi¢ et al., 2015)
H14Hepal 8SF GAAATAACAATACAAGGCAGTTAAAA

epa w .

H14Hepal8SRv TGCT Hepatozoon 185 rRNA 620 (Zintl et al., 2011)

GTGCTGAAGGAGTCGTTTATAAAGA
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Table 3. Infestation rate of dogs from different cities of Iran according to life stages of ticks

CITY INFEST;SG/ SEif,z)MINED COLLECTED TICKS FEMALE MALE NYMPHS  LARVAE
HAMEDAN 99 /305 (32.4%) 1416 432 702 256 33
KERMANSHAH 621227 (27.3%) 1844 419 359 1025 41
YAZD 81380 (10.0%) 79 39 40 0 0
AHVAZ 0/71 (0%) - - - - -
AMOL 0/380 (0%) - - - - -
TOTAL 169 / 763 (22.1%) 3339 890 1101 1281 74
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Fig. 2. Agarose gel electrophoresis of PCR products. Ticks #3 (from Hamedan) and #10LMT (from Kermanshah) show

650 bp band of Hepatozoon sp., and #19 (from Hamedan) and #16LMT (from Kermanshah) show 304 bp band of
Cercopithifilaria sp.. Lane C+: Positive control (Cercopithifilaria bainae and Hepatozoon canis), lane C-: Negative control
(DW), lane ladder: A 100 bp ladder.
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Oler Sbajrd S g (cwyp 390 oS (ol phe Sl Gl cryslshs Hepatozoon S & () 3 S o5 555 2 IS5
latta et al., ) 535 (o)l5S H. canis & o391 (YYIVO) ZXYIV ol g (VOIVA) ZAR/Y 53 (Y¥/5) ZEAIY jlonl (¥+/01) LYAIY oliile)S (VO/AY) ZAAID
5 beobiols cul See axdl (Tatta er al., 2021) 8,5 5,3 ololis 3,90 o)l ciliseo sblio ) H. canis 5 (ST) cobiols g Guizs ol ) (2021
ol 01T eSS ladllas di0jls 45 sl ansls dg3g 598 > 55 C. bainae g H. canis 55 5 6,505 clacubsble

Journal of Entomological Society of Iran 2023 ¢+ 43 (1)



OA Identification of Hepatozoon and Cercopithifilaria in ticks

b 5 0oy s o>yl o iulojl Cercopithifilaria o Hepatozoon 4 uf%ﬂ Llod 1 a8 aad bglso slaais’ (aDNA 15 4 sl & Jgda

caliseo (gl o
Table 5. Number and percentage of pooled tick DNAs (7 = 119) positive for DNA of Cercopithifilaria sp., Hepatozoon sp.
and mixed infection according to different variables

PATHOGENS POOLED DNA CERCOPITHIFILARIA HEPATOZOON MIXED P
GROUPS (%) (%) (%) INFECTION (%) VALUE
TICK Larvae 1/119 (0.8) 0 (0) 0 (0) 0 (0) 0.75
Nymph 11/119 (9.2) 1(0.8) 1(0.8) 1(0.8)
Rbipicephalus @ 771119 (64.7) 4(3.4) 8 (6.7) 0 (0)
Rb. sanguineus 3 16/119 (13.4) 1(0.8) 4(3.4) 1(0.8)
Rb. turanicus 3 15/119 (12.6) 2(1.7) 4 (3.4) 0 (0)
CITY Hamedan 40/119 (33.6) 5 (4.2) 2(1.7) 2(1.7) 0.03
Kermanshah 72/119 (60.5) 2(1.7) 15 (12.6) 0 (0)
Yazd 7/119 (5.9) 1(0.8) 0 (0) 0 (0)
SEASON Spring 4/119 (3.3) 0 (0) 0 (0) 0 (0) 0.02
Summer 92/119 (77.3) 2(1.7) 16 (13.4) 1(0.8)
Autumn 16/119 (13.4) 5(4.2) 1(0.8) 1(0.8)
Winter 71119 (5.9) 1(0.8) 0 (0) 1(0.8)
SEX Male 42/119 (42.4) 2(1.7) 5(4.2) 0 (0) 0.76
Female 57/119 (57.6) 4(3.4) 9(7.6) 2(1.7)
No information 20/119 (16.8) 2(1.7) 3(2.5) 0 (0)
AGE under 1 year 38/119 (31.9) 1(0.8) 4 (3.4) 1(0.8) 0.25
1-2 years 27/119 (22.7) 2(1.7) 7 (5.9) 0 (0)
2-3 years 8/119 (6.7) 1(0.8) 1(0.8) 1(0.8)
over 3 years 8/119 (6.7) 1(0.8) 2(1.7) 0 (0)
No information 38/119 (31.9) 3(2.5) 3(2.5) 0 (0)

céb b S5l Ssan SO oty Cercopithifilaria o Hepatozoon (8l cqa &5 VoY (8l ablie aoyp g a5 Vo8 LiS0JE o8, e
pboxl S )5 Hepatozoon Cuwgs! o waiS' > Cercopithifilaria g\ (JolSS Jolye (065ws,Suo (g5 9Cus (o) 53 (oS Slalllae aiSb 05
b9y b Rbipicephalus microplus 505,95 yg>dop (g03lo &S S Woon 5| H. canis salgygmol Campgel A Jojp 55 ladllas b o .Canl osds
B s> S iy Gy )0 S YO I Rb. sanguineus a8 YOA 55> idghy 43 (De Miranda ef al., 2011) ab 03> (asuis 058wy Suo
Santos ef al., ) 1515 b)) o3l (Z+/OF) &S ¥ ¢ (L/AN) 4 Y iy 4 &S 605 o LiS0IS Hepatozoon Cowmwys)  Cercopithifilaria dgSue
B )5S Cercopithifilaria & o391 (JNV+0) 4905 Yo bgs g Lilal Wln) (clacSuw jl onidlis S S¥Y ggy p 500 (owyp o, Ll (2018
& ol S K il &S Rh. sanguineus S slacies j> Cercopithifilaria (JoS5 Jolyo i amd K 394> > (Otranto et al., 2012)
LS )50 Yoo ol (gyglaen (600,5 (5)lg50g5 has VYo 5l.cd)S 15 bl 5yee Sloj salold & b g 03,8 s Cercopithifilaria
9 Hepatoz00n Cumwggl 3L (clp swy g0 ylas & (Brianti er al., 2012) %539; Cercopithifilaria ykbg S 4 03¢l (70) 3590 Vo lo ol 5l 45" w505
3l (0L sl sloaS oluss 1 8L dblie (gaigd 9 UWSWIS & 5l ccishe el (g Sl 3l 039 & S ) Cercopithifilaria yldg S

4 )31 g AN olo 35 9 AYVIY oliile S YV slicen clayas 5 aiKw (gl Slgld oliee «sivs ol 3 anlllas 5y50 S 03M3 VSV |
Rh. 5458 aqy (5351 jl (s mito (Sgld lie (198 Lol aings a8 4 8lb o oo o 4 jlsl 5 ol (sl jad sloolSalsy (Slo slacS
slgal (Bahrami et al., 2012) Z¥A/Y2 pMU| (Jafari-Shoorijeh ez al., 2008) ¥« IV jl s alas jl ol o] (o liseo (sl o sloSas 3 sanguineus
7Y Oyl 350 9 Jlesis (Jamshidi ez al., 2012) YAYZAR Ol (Khazeni ez al., 2013) A RIARRVS oS (Mosallanejad ez al., 2012) YA7ZAN i
Rb. sanguineus 5 S LAY Limgs opl 5 Casl odd 5,155 (Mirani et al., 2017) Z.YS/V5 olisle)S” x5S 5 (Ebrahimzade er 4l., 2016)
oOME ¥5+ 5l 3ME VY I 5 s 3l Rb. sanguineus b o3b wliscsy, calus oS Rh. turanicus &8 %58 oLl Rb. turanicus b 7N+ o
ol 03,5 0391 |y LR 35 bl oyloj j1 &S R, sanguineus S (Minabaji et al., 2020) >4 045 (|35 9 (lwlid Spuico ) Aisleo 3y90 Ko
o &5 S s 3ilw yo (Dantas-Torres, 2010) 395 o0 jlosd 4 S (gouiiS odgll Lgais rEls g ash Sl bys (Otranto ef 4l., 2014)
R. linnaei ;g ie Cob 458 (6 ypmmo)S 503y (SS3 Jdod 9 4o o byl Cd i b g pudl claJlo Lo Ll gy onds 4l Rb. sanguineus pb
Dantas-Torres & Otranto, ) 3¢ g0 4553 Rb. sanguineus pbi s &5 Jaize (s03, o(Slapeta er al., 2021: Slapeta et al., 2022 ) cowl ori (¢ |3Kali
Calisco (olaygiiS )3 45368 aw y o oS bs ol 1 (Slapeta ez al., 2023) coul oad Byxo R rutilus pb b byl gis (g0, g (Nava ez al., 2018:2022
ol S aen g (i Cu) by gw)p Bl oo Solite (Lol b gowy (2l satte (> (lnl )9S g Al jphs Jlead 05w > (e
Glisce (clacomes jd Rh. sanguineus (cLndssS plas gdly 1o a8 5y g cpl jl 03y Llg3 o oyl 15 K 01 03g)] slodiS” g4, » (J5Sg0
b yeas ol K

=R (391 Slhd lime 42538 Slalllas )3 .l Cuwd 4 laeds pds 4> K M8 S | H. excavatum o H. asiaticum \aaiS s o) )
Khazeni ez ) Z¥/\ JAYIEA LN [0 o5 5 & Hyalomma anatolicum H. asiaticum Hyalomma marginatum & w3, ool 13 50 opSiio slo
53631 Slgls ol pse 0gMe 4 (Mirani ef al., 2017) Cowl o0 i)l35 ZY/ND oliile)S WS > H. marginatum (5>ql gouis juo g (al., 2013
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U Dermacentor marginatus o Dermacentor niveus y s S »3 o (Bahrami er al., 2012) o34 781N pMU| y> Haemaphysalis flava 4543 |
Rhipicephalus (gl e o005 33 Ko 03MBVFY (g9 p adlllas S )3 i o (Khazeni er al, 2013) Sloss (5,155 ZN/YY g ZY/+0 Jlgl,6
3 > S oS 98 5 g aiS 4 (Sl Slglyd lse oS b o 5| (Jamshidi er al., 2012) 8 (3,5 Rh. sanguineus ) iw (/X+1N) bursa

e yiso S A (G900 (e Sloj ok Sy Sfglgrednl (0018 Slllas g (gi)aely Cusl asedal (5iSE 58 bl

NI
5 Cercopithifilaria bainae s\ S| &35l 1> Rhipicephalus turanicus § Rhipicephalus sanguineus gbasS jids godimd ol pwols sadlas
owi55955kd 9 oy M8 osS e dlesjl oS sl g jlow oy Lslee 5 (SaS8 l Sw claslre cus Cuwl lp! 4> Hepatozoon canis
f33)) SIHETY

e b ol (il ] (S Aeblb cand Bl e 155 ccodlye L cLtans 31355 bl 5 LBl (g )San 5§ S kg Ay
Lyl e Jos d )5 g a5 93,24 5,055 e 53 5 gigpdes

soias § ssls Culon
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Abstract

Following previous detection of Hepatozoon canis and Cercapithifilaria bainae in dogs from Iran, this study aimed to identify potential
tick vectors collected from dogs from five provinces of Iran. From October 2018 to September 2021, a total of 222 owned and 541
sheltered dogs from Hamedan (#=305), Kermanshah (7 = 227), Yazd (» =80), Khouzestan (z =71), and Mazandaran (n =80) were
examined for ticks. Collected ticks (7 =3339) were identified morphologically, and adults were screened for the detection of Hepatozoon
and Cercopithifilaria either with conventional PCR (7=119 ticks), tick dissection (#z=106), or microscopical examination after fixation in
formalin (2 =102). A total of 169 dogs (22.1%) were infested with ticks. Tick infestation rate varied in different provinces (i.e., 32.4% in
Hamedan, 27.3% in Kermanshah, 10.0% in Yazd), but no ticks were collected in dogs from Mazandaran and Khouzestan. The majority
of male ticks were identified as Rbipicephalus sanguineus sensu lato (89.3%) and Rhipicephalus turanicus, but one dog from Hamedan was
infested with Hyalomma asiaticum (1 male and 1 female) and Hyalomma excavatum (1 male). At the molecular examination,
Cercapithifilaria was detected in 14.28%, Hepatozoon in 6.7% ticks, and both parasites in 1.68% of Rhipicephalus ticks. Parasites were not
observed at tick dissection and histological examinations. Nucleotide sequencing and phylogenetic analyses revealed C. bainae and H.
canis in R. sanguineus sensu lato and R. turanicus ticks. Data suggests that both tick species above may play a role in the epidemiology of
Cercapithifilaria and Hepatozoon in Iran.
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