[ Downloaded from nbr.khu.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.24236330.1399.7.3.5.1]

[ DOI: 10.52547/nbr.7.3.315]

Nova Biologica Reperta 7(3): 315-321 (2020) o Pole 3 (p g Syadl
Print ISSN: 2423-6330/0nline ISSN: 2476-7115 OYADFN N0 SDlmio & ojlad ¥ ol
https://nbr.khu.ac.ir; Kharazmi University Press; DOI: 10.29252/nbr.7.3.315 @j)‘f atifw'\: Sl Lzl

CraSinn (3l poeis (6 1 3l 0l o (gdalS jo 20590 DS o5 Jesd g0 o Ll

d‘ﬁ‘ ‘J.go)l Ob’.wl ¢ g
'eloy ol o crmomw gl M Sl 6,8 Jloo o155 Jaroms! oy

Olrlplaas 5a8 (S sl QLA)'L.;Y o)l oyl cding )l olRiils o S juels 0aSiils ¢(g5elamsily 09,5
b.esmaeilngjad@urmiaaC.ir sl Joxow! o5 :olsle Jgime

0, 5 s 45 bisS )y il anlllae 5] Ban )l i o JUED o S Ws5 Fr 5l i 45 el 52505 el 3 YnSsS counS
s i VTAF (30,0,5 5| ool 5 oS igad 2 55 330 e SonSsF JIih 53 Lol 85 5 o) il 3 e S ol slo
a3 8 13 Slulis o)g0 bals oy mhaw jload (g glaex 45 YA« slaws aizd )T )13 w5l 0,90 St sloasS a4y Sogll JLas 5l 5 YPO slaws VA0
YY) psS gl poSalsll Loglln aiog, oosl] aiS Sy a4y il Lapls 31 0o yo oA b ey r JoSge Lbay & gt MnS'sS 4 Sogl] i |
(20,0 0) Luygr el ooy daoyd VIV poslglSusT Loglln (s )0 VYY) oSl yei walliw o)y a0 YY) ugideSile welliw oo, (do )
sa pllid (slasisF (aoys 1) piliile Logllea 5 (0o s VA) psSeiliol poSailin] Logllea (o ys YI9) (s fongys Lagllia (ays V) ot 5o Lagllin
AS YA Jg0 oy 50 (P=r1+0) ais svalive oyl g iz «ilie Jgad g a5 a4 lapls (Sogdl ol (5,0 cme (5 Lol DS aiiwn
4 033J1 (POO] 1) (o5i3555ls ugllim 2 5 (POOI 1) p35lglSsT Loglln (POON ¥) oSl poSIgll Loglhn Jalis aitos £+ 513550 B o o
dalllas (555 (3092 S9ish) 4z s b el il g Jlad )0 (9 MensS s 4 LoasST (Sogll omdg 51 515 (gl polo (gusyp 0g: (5355 DS sS

o ysn B 65970 o0 Slag e 9 GB350 50 e

ek 0z LSSy et 45l e et (0SS g g olST sWrejlg

Molecular detection of Coxiella burnetii in ticks isolated from goats of
Meshkin-Shahr County, Ardabil Province, Iran
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Abstract. Q fever is caused by Coxiella burnetii and is transmitted by more than 40 tick species. This study aimed to
identify the tick species in goats of Meshkin-Shahr, Ardabil Province, Iran, and their role in the transmission of C.
burnetii. A number of 365 goats were inspected for the infestation of hard ticks in a randomized sampling design,
during a 1-year period from April 2013 to April 2014. A total number of 280 tick specimens were collected and
identified and were then examined by molecular methods for the presence of C. burnetii infection. 40.8% of the
infected animals had at least one species of tick. The goats which were studied were found to be infested by the
following tick species: Hyalomma anatolicum anatolicum (33.9%), Rhipicephalus sanguineus (22.1%), Rhipicephalus
turanicus (17.1%), Hyalomma excavatum (11.1%), Rhipicephalus bursa (5%), Hyalomma detritum (3.9%), Hyalomma
dromedarii (3.6%), Hyalomma asiaticum asiaticum (1.8%), and Hyalomma marginatum (1%). There were no
significant differences between the infestation rate in different seasons, genders and ages of the animals which were
studied (p=0.05). The molecular assay of 280 tick specimens revealed the presence of C. burnetii infection in 5 out of
40 pool samples (6-8 tick individuals of the same species in each pool), including H. anatolicum anatolicum (3 pools),
H. excavatum (1 pool) and R. sanguineus (1 pool). The present study, therefore, reports the rate of C. burnetii infection
transmitted by hard ticks in North-West of Iran for the first time. According to the zoonotic aspect of Q fever, further
studies on the carriers as well as other hosts of the infection were found to be necessary.
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Table 1. The primers used in the diagnosis of C. burnetii.
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Fig. 1. Molecular identification of Coxiella burnetii in ticks by means of nested trans- PCR method: Line 5 (marker
100), line 6 (negative control), Line 7 (positive control) and line 1-4 (positive samples of C. burnetii).
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Table 2. Infestation rate of the goats of Meshkin-Shahr with hard ticks, on the basis of the season of sampling and the
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Table 3. Prevalence and diversity of hard ticks collected from the goats of Meshkin-Shahr.

e S sloyy 5l oad b Cow loasS slaigS 935 g Sl s -Y Jgu

el ou ‘5”7 2oz dlaxi &S slbaiss

YA 10 £35Sl psSgilil Logllon
YY/ Al sl Gegllaw o
A A o855 ool o
VW T polalsusT Loglln
I V¥ Loygr gl oz
Y/a 1) pg o gl
s Ve &g Logllon
VA 0 P55l poSiib Legllin
) ¥ peilasbe Legllin

Voo YA- &

318/¥\A



http://dx.doi.org/10.52547/nbr.7.3.315
https://dorl.net/dor/20.1001.1.24236330.1399.7.3.5.1
https://nbr.khu.ac.ir/article-1-3126-en.html

[ Downloaded from nbr.khu.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.24236330.1399.7.3.5.1]

[ DOI: 10.52547/nbr.7.3.315]

Nova Biologica Reperta 7(3): 315-321 (2020)

=Y Gleo jo S olaws oy iy 0yls lase (slod b gwgSae
odalive doye B0 -Ve s Cusb, g o8 il ax e Ve
ol el sl Gl slaas (Sasg 05 Jpad o 090 o0
e Oley rl )ls SB sl jo Ll g e a4
ool LoasS Lol 5 JpuS slaasly szl sl Llys
5leads yaiie slaiegh s (Noaman et a., 2008)
SJogme blLijl 5l Sl plocay g aygiil caeg)l oliils S
Cood Jlo ¥ B Y s G slay o (Sodl (p=2/-0)
Yakhchai & Hgihasanzadehzarza, 2004; )
Yakhchali & Hosseine, 2006; Yakhchai & Azizi,
2007; Yakhchai & Ranjbargarmabolia, 2008;
b oositan L3l plo o 201581 (Sohrabi et d., 2013
Sl lrae canlllas ol 5l ol bt S5 o jls  Sagll
slepls 0 gylo goe jsb 4 oliile,S o Couw slaas 4
(Sohrabi et al., 2013) ol ool [,155 by 5l 5 i oole
5 5 RlBl sl eole slapls 5l 6 IS & gllasls bles
S5l ggoge cpl Yo 5l S ailg e o) (golaidl sgw
Osrdon 9 S Yon slgsee YL gl Griges
Lapls Copl (2al381 ) e s e 5 (sl 51 (SBU o s
sl ign s SIS sl FoglT 4

a1y (5,5 MmnS'o8 51 Vb oy dss s 4 laassS
-‘_gl,.:‘).\_MJ MSGA é‘)\) UL)).A.A Syl (59, o5> &BM o‘).o.fb
Sl G (S8l (njlee Cale; g S S ) coslis o
Nabian et al., ) a5 )ls bme Sog Il zals o, —ogo
@ &S gloarws IDNA zl sl sly adllas ol 5o (2007
Loasigos 5| it olass sl Gialejl s caipal s o
Foosl Glam 5o 555 HSS a L;oBJT (S U ol oolal
,o (Asadi et al., 2014) col oo ools Lausis 4S5l 43S
Loglleo (slpasiss ;o (5259 M 55 j9—a> ¢ g5
35l Lagllon (o 515IS S Loglln co5Sllil oS5
Laslln pss 50 Lagllon sl e Lagllon osSst o
5 Ly el o) (a5l llimm oy 45)l0wg 0
53 bt glasllas 53 05,5 0l egrdsSile Gugllin o
it 5 5SS psSlsLT Lglln ola s
Al osls A i (0,9 DS oS A 0391 wgiioSilu
aS YYO g5z ;| (Nourollahi-Fard & Khalili, 2011)
Gslamez ol re 5 Selul blis calisee Slony jons 5l a8
smleyd gty (9ol 51 (55590 M 5 092 00
PCR- s, 5l oolitul Uy LS eudlpdlas o ugilusle
Spitalskd & Elena 2003) o5 oluls RFLP

(1Y) ¥1H-YY)Y Y o)L@i} ARNES ) P?l‘c PR sasl

Angelakis & Raoult, ) aijls |; iy Baiy g pBas>
Couw sbaS & Fogll ga0ds s pol> cwyp 40 (2010
30 a5 W F dwlxe dwoy Fr/A adlhas 0,50 sloy o
YYD oliile,S oo YIS oMl 1 lee ontl cpiany lallla
Rasouli ) el sas (5,155 0o 0 YIA 058 olul,dl g as e
S0l Gl Cpizen (€t @, 2010; Sohrabi et d., 2013
SO o VYA g oo APIY s s by 5 sl o
(Werede & Afera, 2014; Sgjid et d., 2009) ol ouis
5 ol Ll oLls @5 Js 4 s o laglés ones
(Sgjid et d., 2009) ol pls (5,950 58 Cupde GBpimmw

oo o ) cilizes 3blie (slapls 5l e 45" wisS &
NaDIEN ) sl Loglless i 4 gy o by o islis a5 o
aallae S o (€t al., 2007; Nabian & Rahbari, 2008
ey SLasS Olpl 0 lel 5 oy Gl bl 5l el
(o3 V) pgiligsyle Laglln (o YV/A) Lu gy (ywsllins
Pl poSilsl Logllis (00,0 VVI) (ugigns joitile
Logllas (o) VIT) Lposilisslo yinloys d(aays VIY)
(o3 BIY) psSIgilT asSIsilT Loglln (s s /) pazy o
3l Gugllins 5 (923 FIA) poilslsSnsT Logllin
ovskidles (duoyo F/Y) eS| gitle o (oo o F/0)

(o3 V10) LSy idlsedlan (oo ys YIF) oulasS
Sl ollBlan (30 Y1) oSl ol
Nabian ) 0o 5 (5,155 (o0 < 18) 19,b mdljudlon g (0oyo V)
colimol il o wlie sy )0 ized (& Rahbari, 2008
sl et 03 FOIN) Sl 55l Lol sl
(s Yo IA) p5iliiss e Laglled (oo ys YY) pogieisSils
(3=2ys +/+Y) w’ﬁﬁyﬁj ookdler 9 (o )0 V) Luygr wgllaw o
Gslaz a5 S A 5l (Noaman et d., 2008) wo 5 i )l55
5 oSl psSill Laglln () (Jlod (158 e (3lao 00
Sdlo |y (Sleld 1 aS g (s o 5 4 Loyg gl o)
(Keyhani et d., 2013)

Sl o 8 lo sire (5 ko] LS, 48z pol> adllas jo
5 el Cois il w sloeg S L lapls jo Syl
Ot oV Jgoz) ais S8l adlas 090 Jad (izren
2 Plasle Ghepd glap Comer o (Sogll (e
3 oeimen (Rasouli et d., 2010) o 5,155 olesls 5
2 el a S 4 (ol gl i wlie ey
Salimabadi et a., ) 5,5 ()55 e 5 bl Joad
Comd (Al Comaz 0 bAS Cumex iels (2010

abaly g (Sab Glae g omd Sosb, LEalS b e

319/v\4


http://dx.doi.org/10.52547/nbr.7.3.315
https://dorl.net/dor/20.1001.1.24236330.1399.7.3.5.1
https://nbr.khu.ac.ir/article-1-3126-en.html

[ Downloaded from nbr.khu.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.24236330.1399.7.3.5.1]

[ DOI: 10.52547/nbr.7.3.315]

Esmaeilngjad et al. Molecular detection of Coxiella burnetii in ticks

REFERENCES

Angelakis, E. &Raoult, D. 2010. Q fever. Veterinary
Microbiology 140: 297-3009.

Asadi, H., Khalili M., Kafi, M., Ansari Lari, & M.
Hosseini, S.M. 2014. Risk factors of Q fever in sheep
and goat flocks with history of abortion. Comparative
Clinical Pathology 23: 625-630.

Bailey, M.S., Trinick, T.R., Dunbar, J.A., Hatch, R,
Osborne, J.C., Brooks, T.J. & Green, A.D. 2011.
Undifferentiated febrile illnesses amongst British
troops in Helmand, Afghanistan. The Journal of the
Royal Army Medical Corps 157: 150-155.

Capin, G.A., Emre, Z,, Canpolat, S., Vatansever, Y. &
Duzgun, A. 2013. Detection of Coxiella burnetii from
ticks by Polymerase Chain Reaction and restriction
fragment length polymorphism. Ankara University
Veterinary Faculty Journal 60: 263-268.

Edalati Shokat, H., Abbasi Doulatshahi, E., Hajian
Bidar, H., Gharekhani, J. & rezaei, A.A. 2015. Q
fever in domestic ruminants: a seroepidemiological
survey in Hamedan, Iran. International Journal
Current Microbiology and Applied Science 4: 1-9.

Karabay, O., Gozdas, H.T., Ozturk, G., Tuna, N. &
Utku, A.C. 2011. A Q fever case mimicking
Crimean-Congo haemorrhagic fever. Indian Journal
of Medical Microbiology 29: 418.

Kazar, J. 2005. Coxiella burnetii infection. Annals of the
New York Academy of Sciences 1063: 105-114.

Keyhani, A., Nejati, J., Rostami, A., Hosseini, M.,
Davari, B. & Mousa-Kazemi, S.H. 2013. Study on
hard tick species and their infection to
Enterobacteriacea in animals in Amol. Scientific
Journal of Medical University of Kurdistan 17: 78-85.

Khalili, M., Rezaei, M., Akhtardanesh, B., Abiri, Z. &
Shahheidaripour, S. 2018. Detection of Coxiella
burnetii  (Gammaproteobacteriaz Coxiellaceae) in
ticks collected from infested dogs in Kerman,
Southeast of Iran. Persian Journal of Acarology 7: 93-
100.

Khalili, M., Shahabi-Nejad, N. & Aflatoonian, M.R.
2011. Q fever a forgotten disease in Iran. Journal of
Kerman University of Medical Sciences 18: 93-97

Leung-Shea, C. & Danaher, P.J. 2006. Q fever in
members of the United States armed forces returning
from Irag. Clinical Infection Diseases 43: 77-82.

Marrie, T.J. 1995. Coxiella burnetii (Q fever)
pneumonia. Clinical Infection Diseases 21: 253-264.

Muskens, J., Mars, M.H. & Franken, P. 2007. Q fever:
an overview. Tijdschr Diergeneeskd 132: 912-917.

Nabian, S. & Rahbari, S. 2008. Occurrence of soft and
hard ticks on ruminants in Zagros mountainous areas
of Iran. Iranian Journal of Arthropod-Borne Diseases
2: 16-20.

Nabian, S., Rahbari, S., Shayan, P. & Haddadzadeh,
H.R. 2007. Current status of tick fauna in North of
Iran. Iranian Journal of Parasitology 2: 12-17.

Noaman, V., Abdi-Goudarzi, M., Nabinejad, AR,
Heidari, M.R. & Khalilifard, M. 2008.
Identification of hard ticks of domestic ruminants in
two ecological zones of Isfahan province, Iran.
Pajouhesh & Sazandegi 77: 88-95.

S 9 S S5 JSls i ol {S0n 5 Sl funa

LaSw 5l oo lax sloass Foll (ymen (KoCianova,
") (oSl ol o)) Lpludl 5 Loy S ol
MaS'sS 4 (ogsliile joimale;s 5 oSl (mglliw
Gl 00— oul Red time PCR s, 5l ool wl b 25y
-2, sleaS 5l s, Y/ (Socolovschi et al., 2012)
3o ol S dihie slokv 4 Glate (sl wgllin
Nested Trance- s, 4o (55,5 euS'sS 2 (SS9l (s
Khalili et dl., 2018) wias i |3 e PCR

Sloy ) S &S ladiss 5 35 sl yol adllas
o bas (Sogll condy Geizmen 5 4l (eSie dilaie
3985 @ azg b el plpl opf Jled )5 ()0 WenSsS
Ole eizmed 9 il 090 50 iy dalllae S5 (o
5 phte 05yl el (55950 b lisee 5 (3w plo o (Sl
bpls jo (LasS’ pgas) (>l SdSl L oud suupls;
23,5 0 o i1 sl z Jsab 5o

& Sl
‘5)51('?‘0..? Shls 4 SCigals L Ken oS 5l B o s

WSS e Sl jad g i ados ol sladises

320/yY .


http://dx.doi.org/10.52547/nbr.7.3.315
https://dorl.net/dor/20.1001.1.24236330.1399.7.3.5.1
https://nbr.khu.ac.ir/article-1-3126-en.html

[ Downloaded from nbr.khu.ac.ir on 2024-03-20 ]

[ DOR: 20.1001.1.24236330.1399.7.3.5.1]

[ DOI: 10.52547/nbr.7.3.315]

Nova Biologica Reperta 7(3): 315-321 (2020)

Nourollahi-Fard, S.R. & Khalili, M. 2011. PCR-
detection of Coxiella burnetii in ticks collected from
sheep and goats in southeast Iran. Iranian Journal of
Arthropod-Borne Diseases 5: 1-6.

Ogawa M, Setiyono A, Sato K, Cai Y, Shiga S,
Kishimoto T. 2004. Evaluation of PCR and nested
PCR assays currently used for detection of Coxiella
burnetii in Japan. Southeast Asia Journa of Tropical
Medicine and Public Health 35; 852-855.

Parisi, A., Fraccalvieri, R., Cafiero, M., Miccolupo, A.,
Padalino, 1., Montagna, C., Capuano, F. & Sottili, R.
2006. Diagnosis of Coxi€lla burnetii-related abortion in
Itdian domestic ruminants using single-tube nested
PCR. Veterinary Microbiology 118: 101-106.

Psaroulaki, A., Ragiadakou, D., Kouris, G.,
Papadopoulos, B., Chaniotis, B. & Tselentis, Y.
2006. Ticks, tick-borne Rickettsiae, and Coxiella
burnetii in the Greek idand of Cephaonia. Annals of
the New Y ork Academy of Sciences 1078: 389-399.

Raoult, D., Marrie, T.J. & Mege, J.L. 2005. Natural
history and pathophysiology of Q fever. Lancet
Infection Disease 5: 219-226.

Rasouli, S., Sadagian, M., Jafari, K., Valizadeh, E. &
Mojarad, M. 2010. Study on caprine hard tick fauna
and seasonal variations of tick population in West
Azarbaijan province. Veterinary Journal of lslamic
Azad University of Tabriz 3: 667-671.

Sajid, M.S,, Igbal, Z., Khan, M.N., Muhammad, G. &
Khan, M.K. 2009. Prevalence and associated risk
factors for bovine tick infestation in two districts of
lower Punjab, Pakistan. Preventive Veterinary
Medicine 92; 386-391.

Salimabadi, Y., Telmadarraiy, Z., Vatandoost, H.,
Chinikar, S., Oshaghi, M.A., Moradi, M,
Mirabzadeh- Ardakan, E., Hekmat, S. & Nasiri, A.
2010. Hard ticks on domestic ruminants and their
seasonal population dynamics in Yazd Province, Iran.
Iranian Journal of Arthropod-Borne Diseases 4: 66-
71.

Socolovschi, C., Reynaud, P., Kernif, T., Raoult, D. &
Parola, P. 2012. Rickettsiae of spotted fever group,
Borrelia valaisiana, and Coxiella burnetii in ticks on
passerine birds and mammals from the Camargue in
the south of France. Tick and Tick-borne Diseases 3:
355-360.

(1Y) ¥1H-YY)Y Y o)L;.i} ARNES ) P?l‘c PR sasl

Sohrabi, S., Yakhchali, M. & Ghashghai, O. 2013.
Hard ticks (Acarina: Ixodidae) diversity in the natural
habitat of Iranian domestic ruminants: a provincial
study in Kermanshah. Journal of Veterinary Research
68: 39-46.

Spitalska, E. & Kocianova, E. 2003. Detection of Coxiella
burnetii in ticks collected in Slovakia and Hungary.
Europe Journal of Epidemiology 18: 263-266.

Vaidya, V.M., Malik, S., Simranpreet, K., Kumar, S.
& Barbuddh, S. 2008. Comparison of PCR,
Immunoflourescence assay and pathogen isolation for
diagnosis of Q fever in humans with spontaneous
abortions. Journal of Clinical Microbiology 46: 2038-
2044.

Vilcins, I.M., Old, J.M. & Deane, E.M. 2005. The
impact of ticks and tick-borne diseases on native
animal species in Australia. Australian Journal of
Microbiology 26: 76-78.

Walker, A., Bouattour, A. & Camicas, J. 2003. Ticks
of domestic animals in Africaa a guide to
identification of species. 1% ed. Scotland, (UK).
Bioscience Report 1: 149-2009.

Werede, H. & Afera, B. 2014. Prevalence of ixodid ticks
on bovine of Werieleke Wereda, Tigray. Acta
Parasitologica 5: 146-150.

Yakhchali, M. & Azizi, C. 2007. A study on ixodid tick
infestation of cattle, sheep and goats in Bukan suburb,
Iran. Iranian Journa of Veterinary Medicine 3: 100-104.

Yakhchali, M. & Hajihasanzadehzarza, S.H. 2004.
Study on some ecological aspects and prevalence of
different species of hard ticks (Acarina: Ixodidae) on
cattle, buffalo and sheep in Oshnavieh suburb.
Pajuhesh & Sazandegi 63: 31-35.

Yakhchali, M. & Hosseine, A. 2006. Prevalence and
ectoparasites fauna of sheep and goats flocks in
Urmiasuburb, Iran. Veterinary Arhive 76: 441-450.

Yakhchali, M. & Ranjbargarmabolia, B. 2008. A study
on ixodid ticks faunain sheep and goats of Salehabad
in Torbatjam, Iran. Pgjuhesh & Sazandegi 80: 27-32.

Zabihi, R., Majidzadeh, K., Mohseni, M. & Soleimani,
M. 2014. Review on the Laboratory diagnosis of Q-
Fever. Journal of Army University of Medica
Science 11: 383-388.

% %k ok ok k

How to cite this article:

Esmaeilnejad, B., Gharekhani, J., Samiei, A. & Rezaei, H. 2020. Molecular detection of Coxiella burnetii in ticks
isolated from goats of Meshkin-Shahr County, Ardabil province. Nova Bioloica Reperta 7: 315-321. (In Persian).

s GeSiie Sl el glagy 5l ool o sleaiS o s5)e WSS JoSge olulid ATV Lo (9l g .l (o E (B0 w0 O Jurow!

FAOFYN Vi pole 5o cmg sboaily . sl oyl

321/¥¥\


http://dx.doi.org/10.52547/nbr.7.3.315
https://dorl.net/dor/20.1001.1.24236330.1399.7.3.5.1
https://nbr.khu.ac.ir/article-1-3126-en.html
http://www.tcpdf.org

