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Abstract: Problem statement: Q fever is a ubiquitous zoonosis causedCoyiella burnetij an obligate
intracellular rickettsial organism that caused aborand stillbirth in ruminant#pproach: The prevalence

of Coxiella burnetiiin Iran is essentially unknown. Its traditionahgihosis is based on culture, serology and
conventional PCR. In this present study, for moeasiive and accurate detection and prevalence's
determination ofCoxiella burnetiiin aborted Ovine and Caprine fetuses, the nestddreal-time PCR
methods are recommendé&ksults: About 98 (12.53%) and 122 (16.39%) out of 782 &l Ovine and
Caprine aborted fetuses, were positive for presefi@exiella burnetiiby nested PCR, respectively. After
LSI Taqgvet Coxiella burnetii real-time PCR, it was recognized that 121 (15.42#gJ 152 (20.43%)
samples were positive f@Coxiella burnetiiin Ovine and Caprine aborted fetuses, respectivbpults
indicated that the real-time PCR was 7 times memsive than the nested PCR. Statistical anadysigved
significant differences about P<0.01 between pasefiCoxiella burnetiiin aborted Ovine and Caprine
fetuses by both nested and real-time PCR assayB<h@5 between ability of nested and real-time PCR
for detection ofCoxiella burnetii The Ct values which obtained from real-time PGCRI Isignificant
differences about P<0.01 for presenc€okiella burnetiibetween aborted Ovine and Caprine fetuses. Our
results indicated that Caprine is more sensitias tBvine toCoxiella burnetils abortion Khozestan and
Gilan have the highest and Khorasan and Sistanal@clistan provinces have the lowest prevalence of
Coxiella burnetij respectivelyConclusion: To our knowledge, this study is the first prevakemeport of
direct identification ofCoxiella burnetiiin aborted Ovine and Caprine fetuses by evaluatiomested and
real-time PCR assays in Iran. This study showetlttiganested PCR for detecti@pxiella burnetiiare
technically time-consuming and labor-intensive.
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INTRODUCTION Cattle and small ruminant, when infected, shed the
desiccation-resistant organisms in urine, fecedk mi
and, especially, in material getting out during réiba

or parturition (Arricau-Bouvery and Rodolakis, 2005
ournier et al, 1998). High concentrations of.

Coxiella burnetii(C. burneti) is a strict fastidious
obligate intracellular Gram-negativebacteriumsimita
rickettsia, which is a causative agent of importantE -~ . ; ;
ubiquitous worldwide zoonotic infectious disease urnetngre fo_und in the placentas of infected animals.
named coxiellosis or query fever (Q fever) (Raailt Coxiellosis occurs during _Iate pregnancy (gbout 15
al., 2005). Disease can transmitted between animals a d2ys before term) and leading to abortion in small
human by reservoirsinclude several species ofuminants and stillbirth in cattle (Russo and Maleg1).
mammals, birds and arthropods, ticks, mites, flées, BecauseC. burnetiiis highly resistant to physical
and flies but domestic and companion animals ssch as Well as chemical agents, it is difficult to cohbnce
Bovine, Ovine, Caprine and Pets are the most imaport it is disseminated in the environment.
sources of human infection (Dupwsal., 1987; Rauch ThereforeC. burnetii with these economic losses,
et al, 1987; Hatchettet al, 2001). Human infections need to accurate and sensitive diagnostic methads f
have been reported mainly in persons handling ietec rapid identification and elimination of persistent
animals and their products (Armengaeidil, 1997). carriers in the herds.
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There are various methods for diagnosis @f Nested PCR assay: All oligonucleotide primers were
burnetii such as culture, serological and molecularobtained from a commercial source (Cinna Gen, Iran)
methods. Culture method require a living host and i The nested PCR assay used to screeg fdrurnetiiin
both time consuming and hazardous. aborted fetuses was designed from the nucleotide

The diagnosis ofC. burnetii by serological sequence of the coml gene encoding a 27-kD Outer
responses, which can be unspecific and unsensitiege Membrane Protein (OMP) as previously described
to cross-reaction (Rousset al, 2009) or subsensitive (Zhanget al, 1998) and the amplification was carried
reactionsin samples from areas with a low or sulmdi  according to the method described elsewhere (Fatetz
prevalence of Coxiellosis. In addition serologicalal., 2007). For the nested PCR assay with primers
diagnostic methods are retrospective due to the-tim OMP1-OMP2 and OMP3-OMP4, the first amplification
frame for sero-conversion (3-4 weeks post infegtion was performed in a total volume of P& containing 5
rendering them useless for timely treatment. In theiL of DNA sample, 0.5 mm MgCI2, 0.2 mM (each)
other hand antibodies agairGt burnetii may not be  gNTPs, 1um primer OMP1, um primer OMP2 and
appear until late into the course of the diseaskitis 0.5 Ulreaction of Taq DNA po]ymerase (Promega,
often difficult to make an early diagnosis basetlgo  Madison, Wi). The PCR assay was performed at 94°C
on serology for animal which present early. Sinagye  for 4 min and then for 30 cycles of 94°C for 1 min,
diagnosis would be helpful for treatment of anim#s  56°C for 1 min and 72°C for 1 min in a DNA thermal
these years DNA-based methods such as PCR, nestggcler (ASTEC, Fukuoka, Japan). In the second
PCR and real-time PCR as safe and useful methodgmplification, the reaction was performed in a ltota
have been successfully used for detectioB.dburnetii  \5jyme of 25uL containing 2uL of DNA sample, 0.5
in clinical specimens (Beret al, 2000; 2001; Kat@t MgCh, 0.2 mm (each) dNTPs, 0.8 m primer
al., 1998; Kleeet al, 2006). The ability to detect and OMP3, 0.8 Imprimer OMP4 and 0.5 U/reaction of Taq
quantify C. burnetiiDNA by nested and real-time PCR pnA polymerase (Promega, Madison, WI). The PCR
has dramatically enhanced diagnostic and StUdléssay was performed at 95°C for 4 min and ther8or

approaches. o cycles of 94°C for 1 min, 57°C for 1 min and 72 f
Although there have been a significant number of" i

abortions in domestic animals in Iran, there isshaly
on reproductive problems and the causes of abartion g dectrophoresiss The PCR-amplified products

ruminants in Iran in the literature so far. (OMP1- OMP2: 501 bp; OMP3-OMP4: 438 bp) were
So the two-fold purpose of the current study wiere oy amined by electrophoresis in a 1.5% agarose gel,
determined the prevalence rate@fburnetiiin aborted  iqined with a 1% solution of ethidium bromide and
Ovine and Caprine fetuses in Iran and evaluation ofyamined under UV illumination. In this studg.
nested and real-time PCR assays to detectiol€.of p neti DNA (Serial  Number: 3154; Genekam
burnetiiin abomasal contents of aborted fetuses. Biotechnology AG, Duisburg Germany), and DNase
free water were used as the positive and negative

MATERIALSAND METHODS controls, respectively.

Samples: From January to May 2010, a total of 782 pes) Time PCR assay: The primer set consisted of

Ovine and 744 Caprine aborted fetuses were cod:iecteprimers trans-f  (5GGGTAAAACGGTGGAACA
from 108 commercial Ovine and Caprine dairy herids OACA-3) and trans-r =

ten provinces of different parts of Iran (Table These AcAACCCCCGAATCTC ATTG-3). The internal
samples had only abomasal contents of abortedefxetusprobe trans-p (5
that were collected under sterile conditions andewe AACGATCGCGTATCTTTAACAGCGCTTG-3) was

immediately transported to the laboratory in a eool |gpeled with the reporter dye5-carboxyfluoroscein
with ice packs. All abomasal content samples wef k (FAM) on the 5 end and the quencher dyé N', N’

at -20°C until processing. N'-tetramethyl-6-carboxyrhodamine (TAMRA) at the
3’ end.
DNA extraction: C. burnetii DNA was extracted by Each abomasal content sample was tested using the

using a genomic DNA purification kit (Invitrogen, commercial kit (targeting the repetitive transpotika

Paisley, U.K.) according to the manufacturer'sregion of Coxiella burneti, LSI Taqvet Coxiella

instruction and the total DNA was measured at 260 n burnetii_ (Laboratoire Service International, Lissieu,

optical density according to the method describgd bFrance) assay, according to the manufacturer's

previous study (Sambrook and Russell, 2001). instructions. The negative control sample used was
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DNase RNase free water. The external positive obntr were performed and differences were considered

used was a solution containing®IDoxiella burnetii  significant at values of P<0.05.

mL (provided by UR INRA IASP, Nouzilly, France).

DNA extraction was performed directly from 200 of RESULTS

abomasal contents. All Real time PCRs reactiongwer

carried out using a Rotor Gene 6000 instrument In this study a total of 782 Ovine and 744 Caprine

(Corbett Research). For positive samples (having aborted fetuses from 108 Ovine and Caprine dairghe

typical amplification curve), the results are givienCt  of ten provinces of Iran, were tested by nestedraati

(cycle threshold) values. Only the samples presgrdai  time PCR for presence @F. burnetii

typical amplification curve with a Ct below 40 were Results indicated that 98 out of 782 aborted Ovine

considered positive. fetuses (12.53%) and 122 out of 744 aborted Caprine
fetuses (16.39%) were positive for presence Qof

Sensitivity of nested and real-time PCR assays. burnetiiby nested PCR (Table 1).

Solutions of purifiedC. burnetiiwere prepared ranging After Real-time PCR, from a total of 782 and 744

from 1x106 to 1 microorganisms/1Qd.. DNA was aborted Ovine and Caprine fetus€x, burnetii gene

extracted by a genomic DNA purification kit were distinguished in 121 (15.47%) and 152

(Invitrogen, Paisley, U.K.), according to the instiion  (20.43%)samples, respectively (Table 1).

manual. About 20Q.L of the solution at microorganism Sensitivity was compared between the nested and

concentration were used and the extracted DNA waeseal-time PCR assays in the detection@f burnetii

dissolved in 10Qu of distilled water. About 3L of the ~ DNA. The nested PCR assay with two pairs of primers

DNA solution were used in the nested and real-timeéOMP1 and 2 and OMP3 and 4 detected 63

PCR assays. Results are shown as number ahicroorganisms/PCR-tube, equivalent to 2x103

microorganisms in one PCR-tube microorganisms/sample, whereas the real-time PCR

(microorganisms/PCR-tube) and in 200 of sample assay with the trans-f 5

(microorganisms/sample). GGGTAAAACGGTGGAACA ACA-3) and trans-r
(5-ACAACCCCCGAATCTCATTG-3) primers,

Statistical analysis: Data were transferred to Microsoft detected 9 microorganisms/PCR-tube equivalent to
Excel spreadsheet (Microsoft Corp., Redmond, WA2x102 microorganisms/sample (data not shown),
USA) for analysis. Using SPSS 18.0 statisticalvgafe  indicating that the real-time PCR assay was 7 times
(SPSS Inc., Chicago, IL, USA), ANOVA test analysis more sensitive than the nested PCR assay.

Table 1: Distribution ofC. burnetiiin ten provinces of Iran by using nested PCR aa-imePCR. This study showed th@t burnetiiin
Caprine, has a more severe effects than Ovine

No. of samples Nested PCR (%) Real-Time PCR (%)
Provinces Ovine Caprine Ovine Caprine Ovine Caprine
Isfahan 89 81 5.00 10.00 6.00 12.00
-5.61 -12.34 -6.74 -14.81
Gorgan 57 52 7.00 14.00 10.00 27.00
-12.28 -26.92 -17.54 -29.67
Khozestan 83 77 18.00 21.00 22.00 25.00
-21.68 -27.27 -26.50 -32.46
Khorasan 78 70 2.00 11.00 3.00 13.00
-2.56 -15.71 -3.84 -18.57
Sistan va balochestan 71 75 3.00 4.00 5.00 6.00
-4.22 -5.33 -7.04 -8.00
Kerman 79 68 6.00 5.00 7.00 6.00
-7.59 -7.35 -8.86 -8.82
Gilan 92 91 19.00 23.00 23.00 22.00
-20.65 -25.27 -25.00 -42.30
Fars 103 96 14.00 7.00 16.00 9.00
-13.59 -7.29 -15.53 -9.37
Kordestan 75 64 13.00 15.00 16.00 18.00
-17.33 -23.43 -21.33 -28.12
llam 55 72 11.00 12.00 13.00 14.00
-20.00 -16.66 -23.63 -19.44
Total 782 744 98.00 122.00 121.00 152.00
-12.53 -16.39 -15.47 -20.43
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Statistical analysis showed significant differesice not depends on the sampling time. In addition toveb
about P<0.01 between aborted Ovine and Caprinabomasal contents of aborted fetuses contain atef
fetuses for presence @. burnetiiby both nested and vaginal, placental and even birth fluids and itais
real-time PCR assays and P<0.05 between nested P@Rvantage of abomasal content samples than ueices f
and real-time PCR for detection 6f burnetii In the  and even milk samples for detection®fburnetii

other hand, The Ct values which obtained from real- In addition to the route of infection, the inoculsi
time PCR had significant differences about P<0.0lsize is affect the expression®©f burnetiiinfection.
between aborted Ovine and Caprine fetuses. TheC. burnetilsabortion rate can range from 3-80%

So this study showed the higher accuracy anaf pregnant animals (Beret al, 2000; 2002; Palmest
sensitivity of real-time PCR than nested PCR toal., 1983; Zemaret al, 1989). High abortion rates are
detection ofC. burnetiin aborted Ovine and Caprine rarely observed, except in some caprine herds @am
fetuses. Therefore the prevalence rate€.oburnetiin al., 1983). Often, the number of animals those aiport
aborted Ovine and Caprine fetuses are 12.78% anthe flock may not be enough to alert the farmer and
19.08% respectively. human clinical cases often reveal the infectionthaf

In this present study, Khozestan (26.5%) and Gilarflock (Berri et al, 2000). Ewes shed more and longer in
(42.3%) provinces have the highest and Khorasawaginal discharges than goats and can shed baetieria
(3.84%) and Sistan va balochestan (8%) provincesubsequent pregnancies (Betral, 2003).
have the lowest prevalence rates ©f burnetiin The epidemiology of Q-fever in Iran is essentially
aborted Ovine and Caprine fetusesin Iran, respelgtiv unknown and to the authors’ knowledge, the prexaen
(Table 1). Our results indicated that Caprine isreno rate ofC. burnetiiin ruminant's aborted fetuses in Iran
sensitive than Ovine tdCoxiella burnetiis abortion has never been reported but there are some stingies

(20.43% in Caprine versus 15.47% in Ovine). reported detection of. burnetii in various clinical
Results showed the high prevalence rateCof samples in Iran (Khaliliet al, 2010; Khalili and
burnetiin animals of Iran. Sakhaee, 2009).
The prevalence rate &f. burnetiiin aborted Ovine
DISCUSSION in Iran (15.47%), is higher than northern Spain 9%

(Oporto et al, 2006) and Italy (10%) (Masakt al,

In the majority of casesC. burnetils abortion 2004) but is lower than Netherlands (up to 80%)e@o
occurs at the end of gestation without specifioicil et al, 2011) and the prevalence ratesCofburnetiiin
signs until abortion is imminent, as observed withaborted Caprine fetuses in Iran (20.43%) are higher
brucellosis or chlamydiosis. Aborted fetuses appeathan United Kingdom (25%) (Jones al, 2010) and
normal but infected placentas exhibit intercotylealy  lower than Netherlands (up to 80%) (Roefsal, 2011)
fibrous thickening and discolored exudates, whioh a and Italy (21.5%) (Parisit al, 2006).

not specific to Q fever. A severe inflammatory respe This present study showed that nested PCR and
is observed in the myometrium and the stroma adjace real-time PCR assays can be used extensively s fas
to the placentomal area during gestation in goats. safe and accurate diagnostic methods to detecfi@h o

BecauseC. burnetiimay be shed by other routes p,,metii in aborted Ovine and Caprine fetuses but the
such as milk, feces, urine, placenta, or birthd8ui o5 ime PCR assay is faster and more sensitiee an
testing animal based on only abomasal contents f..rate than nested PCR to detectiorCoburnetii
aborted fetus sgmples can be lead to misclassdy thPrevious studies suggested the high sensitivity,
status of the animal (Guatted al, 2006). In fact, the specificity and accuracy of molecular methods sash

e e Ol el 1 PR (ATiau-houerstal, 2006, nesed PCR (Fretz
P t al, 2007), PCR-Enzyme linked immune sorbent

samples found in this study may be because of thé
different routes of sheddin@. burnetiipresent in these assay (PCR-ELISA) (Muramate al, 1997) and Real-

animals. Ovine she€. burnetii mainly in feces and 1 Me PCR (Guattet al, 2007) to detection o€.
vaginal mucus, whereas Caprine exci@teburnetiiin ~ Purmetiiin clinical specimens. _
their vaginal discharges, feces and milk (Rodoladis Since, PCR has been developed for the detection of
al., 2007). Furthermore, the infected animals may nof- burnetiifor a wide variety of clinical samples such
persistently she@. burnetii Shedding ofS. burnetiiby ~ a@s serum (Zhanet al, 1998), blood (Katet al, 1998),
infected animals occurs mainly during parturitiomda urine (Vaidyaet al, 2008), feces (Berret al, 2000),
lactation. Therefore, detection of. burneti in  milk (Willems et al, 1994) vaginal tissue (Caires al,
abomasal contents of Ovine and Caprine aborteddstu 2007) and semen (Milazzi al., 2001).
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The real-time PCR assay that use in this study, ig\rricau-Bouvery, N. and A. Rodolakis, 2005. Is Q
more accurate, sensitive and faster than ELISA and Fever an emerging or re-emerging zoonosis? Vet.
conventional PCR to detection of. burnetii In Res., 36: 327-349. DOI: 10.1051/vetres:2005010
addition, the real-time PCR assay has some ad‘m‘tagArricau-Bouvery N., Y. Hauck, A. Bejaoui, D.
compared to the nested PCR; it is an important Frangoulidis, and C.C. Bodiert al. 2006

diagnostic tool yielding reliable and reproducible Molecular characterization offoxiella burnetii

results, does not require post-PCR analysis (gel . . -t -
electrophoresis, hybridization) and the risk of ssro isolates by infrequent restriction site-PCR and

contamination is limited than nested PCR method but MLVA typing. BMC. Microbiol., 6: 38-38. PMID:
the real-time PCR is more expensive than nested. PCR 16640773 _
This study showed that the nested PCR method foBehymer, D., R. Ruppanner, H.P. Riemann, E.L.

detectingC. burnetiiis technically time-consuming and Biberstein and C.E. Franti, 1977. Observation on
labor-intensive than real-time PCR assay. chemotherapy in cows chronically infected with
~ The real-time PCR assay that use in this study can  Coxiella burnetii(Q fever). Folia. Vet. Lat, 7: 64-
simplify the procedure by testing presumptivg 70. PMID: 885444

burnetii genome taken directly.from abomasal contentqaerri’ M., A. Souriau, M. Crosby and A. Rodolakis,
of aborted fetus samples. Using the LSI Taqvetassay
offers specificity higher than that of gel electnopesis : . . .
and finally this real-time PCR can substantially pregnancies following  an eplsqde _cfromel.la
decrease the risk of carryover contamination. abortion in a sheep flock. Vet. Microbiol., 85: 55-
The controls of the coxiellosis in cases with _60- PMID: 117_92492
abortions are very difficult. Because the vaccinesw Berri, M., A. Souriau, M. Crosby, D. Crochet and P.
not able to prevent neither abortions nor bacterial Lechopieret al, 2001. Relationships between the
shedding neither in milk, vaginal secretions and ino shedding ofCoxiella burnetij clinical signs and
feces (Souriaet al, 2003). Only Antibiotic treatments serological responses of 34 sheep. Vet. Rec., 148:
with tetracyclines can be used to reduce the nuraber 502-505. DOI: 10.1136/vr.148.16.502
abortions and the quantities @&. burnetii shed at pBerri M., E. Rousset, J.L. Champion, N. Arricau-
parturition (Behymeet al, 1977). Bouvery and P. Russet al, 2003. Ovine manure

Although no extensive prevalence study was s
. S used as a garden fertiliser as a suspected sofirce o
undertaken, the results of this study indicate that human Q fever. Vet Rec., 153: 269-270. DOI-

prevalence rates df. burnetii's abortions are high in 10.1136/vr.153.9.269

Ovine and Caprine in Iran. - .
Berri, M., K. Laroucau andA. Rodolakis, 2000a. The

2002. Shedding ofoxiella burnetiiin ewes in two

CONCLUSION detection ofCoxiella burnetiifrom ovine genital
swabs, milk and fecal samples by the use of a
To our knowledge, this study is the first prevaken single touchdown polymerase chain reaction. Vet.

survey of C. burnetii in aborted Ovine and Caprine Microbiol., 72: 285-293. PMID: 10727838
fetuses of Iran by evaluation of nested PCR antt reaCairns, K., M. Brewer and M.R. Lappin, 2007.
time PCR assays. This present study suggested that Prevalence ofCoxiella burnetii DNA in vaginal

real-time PCR is more sensitive and more accuhae t and uterine samp|es from hea'thy cats of north-
nested PCR and can use as a safe, fast and thfust f  ceonral Colorado. J Feline Med. Surg., 9: 196-201.
diagnostic method for detection &. burnetii's in PMID: 17208030
aborted fetuses. o~ . .
Dupuis, G., J. Petite, O. Peter and M. Vouilloz819
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