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Chlamydiosis is highly prevalent in ruminants worldwide leading to serious economic losses. Laboratory
diagnosis of chlamydiosis is based on direct detection of the pathogen, its antigen or DNA, or by detection
of specific antibodies using serological tests. The objective of this study was to get a preliminary insight into
the occurrence of chlamydial infections in domestic ruminants in different regions of Ukraine.

Indirect serological and direct molecular investigations on Chlamydiosis in different herds of Ukrainian
ruminants were carried out. All samples originated from 31 farms out of seven regions of Ukraine collected
during 2015 and 2016. Abortions, births of non-viable calves, and arthritis during the first year of life were observed
on these farms. In total, ten and three samples (2.6 % and 0.8 %) were positive by serological investigation
and real-time PCR, respectively. All bovine semen samples were negative for chlamydiae. Additionally,
conjunctival swabs from calves and vaginal swab from ewe contained DNA of C. pecorum and C. abortus
respectively that was confirmed by microarray assay.

More investigations including a high number of samples and other geographical locations of the country
are needed to provide strategies for controlling of chlamydial infection and disease outbreaks in Ukrainian
herds.
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Introduction. Chlamydiosis is highly prevalent in ruminants worldwide leading to serious economic losses. The disease
is caused by Chlamydia which is an obligate intracellular, Gram-negative bacterium that might pose a zoonotic risk [1]. Its unique
life cycle includes two stages named the elementary and the reticulate body. A third stage, the aberrant form, is supposed to remain
hidden from the host immune response and to cause persistent infections [2, 3]. Several members of the genus Chlamydia
(C. psittaci, C. pecorum, C. abortus and C. pneumoniae) can infect multiple host species [4]. C. abortus leads to enzootic
abortion in sheep and goats causing considerable economic losses in sheep husbandry worldwide [5]. C. pecorum may cause
subclinical infections in livestock or is the etiologic agent of encephalomyelitis in cattle and polyarthritis in sheep [6]. C. pecorum
was also reported to infect wild ruminants and birds [7, 8, 9, 10].

Laboratory diagnosis of chlamydiosis is based on direct detection of the pathogen, its antigen or DNA, or by detection of specific
antibodies using serological tests. Clinical samples for diagnosis are selected depending on the type of the disease and affected
organs. In case of chlamydial abortion in ruminants, placental membranes or vaginal swabs are the samples of choice to examine
by antigen detection methods or polymerase chain reaction (PCR).

To date, monitoring on chlamydiosis in ruminants in Ukraine has not been carried out and the epidemiological status of the disease
remains unknown.

Objectives: The objective of this study was to get a preliminary insight into the occurrence of chlamydial infections in domestic
ruminants in different regions of Ukraine.

Materials and Methods: Serological tests for the detection of chlamydial antibodies in serum samples (n=384) were
conducted using the ID Screen® Chlamydophila abortus Indirect Multi-species ELISA (IDvet, France), the CHEKIT®-IDEXX
Chlamydiosis Total Ab Test (IDEXX Laboratories) and the complement fixation test (CFT).

Vaginal and conjunctival swabs (COPAN, ltaly) (n=220), placental samples and intestinal organs from aborted fetuses (cattle,
sheep and goats) (n=14) as well as bovine semen samples (n=132) were also collected. All samples originated from 31 farms out of seven
regions of Ukraine collected during 2015 and 2016. The DNA of each sample was extracted and investigated by quantitative real-time
PCR assay (qPCR) specific for the family Chlamydiaceae targeting the 23S rRNA gene as described previously [11]. The chlamydial
species was thereafter determined using the 23S ArrayTube microarray assay [12).

Results and discussion: Indirect serological and direct molecular investigations on Chlamydiosis in different herds
of Ukrainian ruminants were carried out. Abortions, births of non-viable calves, and arthritis during the first year of life were observed
on these farms. In total, ten and three samples (2.6 % and 0.8 %) were positive by serological investigation and real-time PCR,
respectively. All bovine semen samples were negative for chlamydiae.

In Kherson region, an abortion in an ewe from a private backyard was observed during the study. Chlamydial DNA was detected
in the vaginal swab from the aborting ewe by real-time PCR. Further analysis by ArrayTube microarray assay identified as C. abortus
in this case (fig. 1).
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Figure 1. Report of a 23S ArrayTube microarray assay analysis of the vaginal swab obtained from the aborting ewe. C. abortus
was identified

In a cattle farm located in Kirovograd region, conjunctivitis, rhinitis and polyarthritis were observed in calves. The farm
contained 2600 dairy cows and 800 calves in total. Serum samples (n=149) from this herd were studied using CFT to detect
anti-chlamydial antibodies. Of these, 26 (17.4 %) were positive (table 1). The CFT detects antibodies directed against the chlamydial
lipopolysaccharide (LPS) and is genus-specific whereas the commercially available ELISA (IDvet) identifies only species-specific
antibodies directed against C. abortus.

In our case, all CFT-positive serum samples were negative by the IDvet ELISA. Using the CHECKIT ELISA kit, which is known to
show cross-reaction with anti-C. pecorum antibodies [13], only 15 samples (58 %) were negative. At the same time, all vaginal swabs
from seropositive cows were negative for chlamydial DNA by real-time PCR. Additionally, conjunctival swabs from calves
showing conjunctivitis were investigated by real-time PCR and C. pecorum was recognized in one of those samples by microarray
assay (fig. 2).

Table 1 — Results of the serological study investigating serum samples from one cattle herd in Kirovograd region

Ne of cow D CFT results D-Vet ELISA CHECKIT
samples 1/5 110 Interpretation ELISA
1 37 +++ ++ Pos Neg Pos
2 3221 +Ht Quest Neg Pos
3 2565 # +++ Pos Neg Pos
4 636 ++ Quest Neg Neg
5 845 ++ Quest Neg Pos
6 1591 +++ Quest Neg Neg
7 2558 +++ Quest Neg Neg
8 1419 +++ Quest Neg Neg
9 1560 +++ Quest Neg Pos
10 1370 # # Pos Neg Pos
" 2914 ++ + Quest Neg Neg
12 456 ++ Quest Neg Neg
13 2328 ++ Quest Neg Neg
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14 359 ++H+ + Quest Neg Neg
15 1203 # # Pos Neg Pos
16 446 # # Pos Neg Pos
17 1480 + - Neg Neg Neg
18 2442 + - Neg Neg Neg
19 277 +++ + Quest Neg Pos
20 222 ++ - Quest Neg Neg
21 2840 +++ - Quest Neg Neg
22 625 +++ - Quest Neg Pos
23 2552 ++ + Quest Neg Neg
24 1188 ++ - Quest Neg Pos
25 1527 ++ + Quest Neg Neg
26 225 + - Neg Neg Neg

Although we could not detect C. abortus in cows during this preliminary study, continued monitoring of this pathogen in Ukrainian
herds is needed due to the potential economic losses as the consequence of subclinical infertility [14]. According to other reports,
variable prevalence rates ranging from <5 % to 100 % have been reported in individual animals [15]. In Germany, 13.5 % of examined
cows were positive by real-time PCR for Chlamydia sp. in vaginal swabs [16]. In Jordan, the prevalence of antibodies against
C. abortus in 62 cattle herds was 66.3 % [17].
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Figure 2. Report of the 23S ArrayTube microarray assay analysis of the sample obtained from a calf with conjunctivitis.
C. pecorum was identified

In this pilot study, we focused on the necessity to implement the European standards in Ukrainian veterinary laboratories to improve
the serological diagnosis of animal chlamydiosis. CFT was previously recommended by OIE but is not as sensitive and specific as
ELISA tests [18]. Isolation of Chlamydia in cell culture is laborious and needs special expertise rendering this technique unsuitable
for routine diagnosis in clinical samples. Nowadays, PCR is a very useful and rapid routine method for Chlamydia detection and can
be used in combination with serological tests.

Conclusion. Preliminary results by serological and molecular investigations indicate the circulation of chlamydial infection
in ruminants in Ukraine. More investigations including a high number of samples and other geographical locations of the country
are needed to provide strategies for controlling of chlamydial infection and disease outbreaks in Ukrainian herds.

This work is supported by a SCOPES Project of the Swiss National Foundation (1274Z0_160468/1).
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BUABIEHHS C. ABORTUS TA C. PECORUM Y XXYAHUX TBAPUH B YKPAIHI

Bonomin B.", beceda H.", Pesch T.2, Icakoe M.", Pridhauser B.?,
Mapuyenko H.", lepinoeuy A.", Pospischil A.%, Borel N.?
"HaujoHanbHul Haykosull UeHmMp «lHecmumym ekcrnepumMeHmarbHOi i KiliHiYHOT
gemepuHapHoOi MeOuyuHU», M. Xapkie, YKkpaiHa
2 [Hcmumym eemepuHapHoi namorioeii, BemepuHapHuli cpakynsmem, YHieepcumem Lopixa, LLiselyapis

Xnamidios € Oocumb MOWUPEHUM 3ax80pH8aHHSIM ceped XyUHUX meapuH y 8CbOMY C8imi, wo npu3sooums 00
ceplo3HuUx eKkoHoMmidHux empam. JlabopamopHa OiaezHocmuka x/amidio3y rpyHmMyemsCcsi Ha M[PsMOMY 8USIBIEHHI
36y0HuUKa, Uioeo aHmMueeHie abo [JHK, a makox wrsixoM 8usierieHHs1 crieyughidyHux aHmumin 3a 00rMoMO20K CePOIo2iYHUX
mecmis.

Mema O0aHoz2o docnidxeHHs rnonseana 8 momy, wob ompumamu nonepedHe ys8rneHHs Npo 8UHUKHEHHS XnamidiliHuX
iHgbekyiti ceped domawHiX XyUHUX y PISHUX pe2ioHax YKpaiHu.

3 yieto Mmemoro nposodunucsi HenpsiMi ceposozidHi ma npsiMi MONeKynsipHO-eeHemuYHi 00CiOXeHHST Wwodo xramidiosy
8 pi3HuUx e2ocrio0apcmeax. Y obcmexeHux eocriodapcmeax criocmepizanucss abopmu, HapoOXeHHs HeXumme30amHo20
MOMOOHSIKY ma apmpum pomseoM Mnepuiozo poKy xumms. Y yinomy, Oecssmb i mpu 3pasku (2,6 % i 0,8 %) 6ynu
no3umusHUMU 3a pe3yrbmamamu ceporoeiyHux docridxeHb ma 3a /1P y peanbHoMy 4Yaci, 8idrnogidHo. Yci 3pa3ku crnepmu
8i0 Oyeais-niOHUKi8 He Micmunu 2eHemu4YHUl Mamepian xnamiditl. KpiM mozo, KOH’toHKmueasbHi MasKku 8i0 mensam
ma eaeiHanbHul 3ickpibok eid sisyemamku micmunu JHK C. pecorum i C. abortus eidrnogioHo, wo byno nidmeepdxeHo
3a donomoeoto aHanisy JJHK-mikpouirnie.

Lns po3pobku eghekmusHoi cmpameeaii 6opombbu npomu xnamiditiHoi iHgbekyii i 3anobizaHHs cranaxie 3axeoptoeaHb
8 2ocriodapcmeax YkpaiHu HeobxiOHO nposecmu mMacuimabHi Q0CIOXEHHST 3 OXOMIEHHSIM iHWUX 2e0epaghiyHuX palioHis.

Knrowoei cnoea: C. abortus, C. pecorum, aHani3 mikpodunamu, /1P, cepornoeis
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