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CHLAMYDIAL INFECTION MONITORING WITHIN WILD MAMMALS IN UKRAINE
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The study was carried out on of rectal epitheliahp samples from 117 wild mammals of 16 speciasaty 39 wild
swine (Sus scrofa), 4 roe deer (Capreolus capredlsjed foxes (Vulpes vulpes), 5 wolves (Canis §)p@ raccoon dogs
(Nyctereutes procyonoides), 1 badger (Meles melephlecat (Mustela putorius), 2 beavers (Castarfil8 martens (Martes), 2
weasels (Mustela erminea), 2 river otters (Luttaal)) 3 muskrats (Ondatra zibethicus), 18 harepykesuropaeus), 4 bobak
marmots (Marmota bobak), 5 squirrels (Sciurus) @&mable rats (Talpa europaea) caught or shot dimimging in hunting areas
of 14 regions of Ukraine.

Key words: monitoring, chlamydial infection, wild mammals, PQBkraine.

The work is a fragment of the research project “Blepment of a system for indication and speciderdifitiation of
the Chlamydiales order bacteria”, state registratibio. 0119U000445.

In recent years, the discovery of new pathogensaamgimber of infectious diseases has steadily
increased, and this mainly due to zoonoses brdugimt wildlife [2]. To a greater extent, informatiam
chlamydial infections in wild animals is limited tiisease cases reports and monitoring studies, wilolst
mammals are susceptible to chlamydial infectiora@lydia agents are also isolated from represestativ
of other classes in wild fauna, namely, amphibiaggtiles, arthropods, fish, birds and mollusks21,3,
4,5,6,7,8,10, 11, 12, 14, 15].

In the study of 44 wild pigs in the national pafknorthern Italy, bacteria of the Chlamydiales
order were detected in half of them (22 pigs). iffiecentiating the isolates obtained, 12 of thenmrave
identified as Chlamydia suis, 5 as Chlamydia pempdias Parachlamydia acanthamoebae, and 1 sample
failed to be identified [8].

It is known that Australian koalas suffer from ahladia, mainly Chlamydia pecorum and
Chlamydia pneumoniae. Infected koalas lose reptodgucapacity, often suffering from pneumonia and
trachoma. Frequently, the disease has lethal capsegs, and therefore causes a rapid decline kotias
population [4].

In 2011-2014, chlamydiosis was detected in wildlseds [3]. It is proved that 465 species of 30
bird orders around the world are susceptible tarolgbiosis [14], And Reed K. et al. described theaqgy
of Chlamydiosis in the colony of African ungula g (Xenopus tropicalis), which was caused by
Clamydophila pneumoniae [11].

KsyonzI.M. et al., (2010) investigated epithelial scragamples from the rectum of 30 wild
mammalians belonging to 5 species, namely samplesntfrom 11 wild pigs (Sus scrofa), 2 roes
(Capreolus capreolus), 6 foxes (Vulpes vulpes)ags (Lepus europaeus) and 3 muskrats (Ondatra
zibethicus), shot at hunting on the territoriedoftava, Kharkov and Cherkasy regions in Ukraintee T
diagnosis of chlamydial infection was confirmedLihcases (about 37 %) [1].

The purposeof the study was to clarify the epizootic statusoagmwild mammals in different
regions of Ukraine regarding chlamydial infections.

Materials and methods.To achieve this purpose, we studied 117 samplésotifgical material
from wild mammals of 16 species with the identifica of the Chlamydia genus bacteria species. The
study was carried out from 2003 to 2017. Biologgahples for the chlamydia test were epitheliaiumc
scrapings from wild mammals caught or shot duringtimg in the hunting areas (in accordance with
Article 6 Methods of killing, Directive 2010/63/Ebf the European Parliament and of the Council of 22
September 2010 “On the Protection of Animals UsedScientific Purposes”) in 14 regions of Ukraine,
namely, Vinnytsia, Dnipropetrovsk, Zhytomyr, Zambrzhya, Ivano-Frankivsk, Kirovograd, Kyiv,
Luhansk, Poltava, Sumy, Ternopil, Kharkiv, Cherkasg Chernihiv regions. (fig. 1).

Epithelial scrapes were taken from caught animadisshot animals’ carcasses by means of single-
use urogenital multiprobes. The study was performpplying the polymerase chain reaction (PCR)
method, which was carried out using the self-dgayelioPCR test systems for indicating DNA of the gene
encoding 16S rRNA and MOMP of the Chlamydiaceadlfatnat cause diseases in animals and birds. In
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order to determine the pathogens species in the BaAples positive for chlamydial infection, a self-
developed test system was used for the specifitifamtion of the Chlamydiaceae family bacteriatie

multiplex PCR.
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part of the “HLA-KOM” test
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Surveillance”), (Rospotrebnadzor, Russia) and “BfBlapid” kit of DNA isolation reagents manufactured
by OOO “NPO DNK-Technologiya” (Russia).

The PCR test system for indicating DNA fragmentsogling 16S rRNA gene contains a pair of
oligonucleotide primers: C.SP.F: 5 -GGTAATBGGAGGGTGCTAGC -3° and C.SP.R: 5'-
CTGACACGCCATTACTAGCAA -3°, restricting the DNA fragent sizing 832 bp, which is conservative
for all species of the Chlamydia genus bacteriae Phimers designed by us were synthesized by
“GINOSYS” (USA) and “Thermo Electron Corporatioraérmany).

The PCR test system for indicating DNA fragmentsoeiing the major outer membrane protein
(MOMP) of chlamydia contains a pair of oligonucidetprimers:

MOMPSPF: 5-AGGTGAGTATGAAAAAACTCTT -3 and

MOMPSPR: 5-TCGAAAACATAATCTCCGTA -3° which also re&t a conservative DNA
fragment for all species of the Chlamydia genuddyac The indicated pair of oligonucleotide priser
flanking the MOMP fragment sizing 221 bp was systhed according to our design by “Thermo Electron
Corporation” (Germany).

The multiplex PCR test system for differentiatiridagnydia by species contains three upstream
and five downstream oligonucleotide primers offthilowing design:

HAFF: 5-GATCCTTGTGCTACTTGGTGTGA-3’,
CHPPPF: 5 -GATCCTTGCGCTACTTGGTG-3’,
CHSF: 5-GATCCCTGCACTACTTGGTGTG-3',

CHFER: 5-ATTCGAGCTAGCTCCTTTATAGCC-3',

CHPSR: 5'-ATTCGAGCTAGCTCCTTTATAGCC-3’,
CHABR: 5 -GACTACATTCAACATTTCAATTTTAGGAT-3',
CHPNR: 5-TTACTTAAAGAAACGTTTGGTAGTTCATT-3,

CHSUR: 5-TTTTGTTCCAAATAACCCAACTAAGT-3".

The difference in the amplified fragments lengthtleé variable MOMP gene region is due to
insertions and / or deletions of the gene sitalffarent bacteria of the Chlamydia genus. The pobsl of
the multiplex PCR are the MOMP genes fragments thighsize characteristic of the six Chlamydia genus
bacteria pathogenic for animals: Chlamydia feli96 bp, Chlamydia psittaci - 627 bp, Chlamydia &lsor
- 466 bp, Chlamydia pneumoniae - 416 bp, Chlamgdia - 358 bp, Chlamydia pecorum - 306 bp.

The primer set for the multiplex PCR test systens a0 synthesized by “Thermo Electron
Corporation” (Germany). In addition to the oligoteatide primers, the reaction mixture of each PER t
systems included reagents manufactured by “FerrmdésdB” (Lithuania), namely deionized water, PCR
buffer, MgCh, solution of deoxyribonucleoside triphosphates TBN and Tag polymerase. As DNA
markers, FX 174 DNA / Hinf I, and O'Range Ruler 00kp Ladder (“Fermentas UAB”, Lithuania) were
used.

Fig. 1. Origin of the samples under study.

Results of the study and their discussiorAs a result of pathological studies, epitheliabpongs
of 39 shot wild pigs (Sus scrofa) from 11 area6 oégions of Ukraine, DNA of the Chlamydiceae famil
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bacteria was identified in 20 samples, 10 of whiehe identified as Chlamydia pecorum, 8 - as Chidieny
suis and 2 - as Chlamydia abortus (tables 1).

Table 1
Results of the study by separate Chlamydia species
) ki X
© ! c
o £ |8 g s | 5| ¢ S-F
Animal species g >0 L= " s e 5 " S o >0
N E2 | 538 | 5 2 2 2 > 0 5§32
o =0 (oI — o © S N o - = C
ol o Q. - - . - L C 9
= 0a = O O o O o O Q0 o
Wild boar (Sus scrofa) 39 20 - - - 2 8 10 51.2%
Roe deer
o o o o o - 0,
(Capreolus capreolus) & % % S0LE
Red fox (Vulpes vulpes] 17 - - 1 - 2 - 4 41.2%
Wolf (Canis lupus) 5 - - - - - - 2 40.0%
Raccoon dog
(Nyctereutes 2 0 - - - - - - - -
procyonoides)
Badger Meles meles) 1 0 - - - - - - - -
Polecat 1 0 _ _ _ ) _ ) _ _
(Mustela putorius)
Beaver (Castor fiber) 2 0 - - - - - - - -
Marten (Martes) 3 2 - - - - - - 2 66.7%
Ermine 8
(Mustela ermine) z . ) ) ) ) ) ) . SULE
River otter Lutra lutra) 2 1 - - - - - - 1 50.0%
Muskrat 8
(Ondatra zibethicus) : e . i i i i i i SR
Hare
o o o o 0,
(Lepus europaeus) 18 5 1 2 2 27.8%
Steppe marmot _ _ _ _ _ ) .
(Marmota bobak) & . . 2
Squirrel (Sciurus) 5 1 - - 1 - - - - 20,0%
Mole Talpa europaea) 9 1 - - 1 - - - - 11.1%
Total, pcs 117 44 1 - 4 4 4 8 23 37.6%
Total ratio by 100% | 37.6% | 0.85% | - | 3.42% | 3.42% | 3.42% | 6.8% | 19.66%| 37.6%
species, %
Total ratio by species,
among infected 100% | 2.27% - 9.09% | 9.09% | 9.09% [18.18% | 52.3 %
animals, %

The total of four samples were selected from tleedeer (Capreolus capreolus), in two of them
the Chlamydia abortus DNA was detected.

In the study of samples selected from 17 red f@Xefpes vulpes) shot in 8 areas of 5 regions, the
chlamydial DNA was detected in 7 of them. Fourase$ were identified as Chlamydia pecorum, 2 - as
Chlamydia pneumoniae and 1 - as Chlamydia psittaci.

Among the five samples of rectal scrapes from wel{@anis lupus) shot in hunting areas of 4
districts in three regions of Ukraine, in two saawlthe Chlamydia pecorum DNA was detected.

Samples from two raccoon dogs (Nyctereutes prodgesd hunted in the Chortkiv district of the
Ternopil region were found free from chlamydialeafions. Also, no Chlamydia DNA was found in
specimens from a badger (Meles meles) shot in tinéirig lands of the Mashivka district in the Podiav
region, a polecat (Mustela putorius), caught inlémels of the Horodnya district in the Chernihigiga,
and two beavers hunted in the hunting lands ofthgshaky district in the Poltava region.

Out of the three martens (Martes) caught in thetihgriands of the Chernobai district in the
Cherkasy region (2 individuals) and in the Borzisritt of the Chernihiv region the Chlamydia pagor
DNA was found in one sample.

The Chlamydia pecorum DNA was detected in one ef épithelial samples taken from two
ermines (Mustela erminea) caught in the Zinkivrdisbf the Poltava region and in the Krynychkytdet
of the Dnipropetrovsk region.
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The same result was obtained in the study of bickbgamples taken from two river otters (Lutra
lutra) caught in the lands of the Lubny districtlie Poltava region, in one of them the Chlamyedieopum
DNA being identified.

Regarding the muskrats (Ondatra zibethicus), huintékde Sula river floodplain of the Globyno
district in the Poltava region, one of the threeeeded a chlamydial pathogen that could not betifiledh
by species.

Out of 18 hares (Lepus europaeus) hunted in 1falssof 7 regions, specimens of five individuals
were found to contain chlamydial DNA. Two isolatesre identified as Chlamydia pecorum, 2 - as
Chlamydia pneumoniae and 1 — as Chlamydia psittaci.

Out of the four steppe marmots (Marmota bobak) baugthe territory of the National Nature
Park “Dvorichansky” in the Kharkiv region, one sdepf the epithelial scrap was revealed to corntaén
Chlamydia pecorum DNA.

In the study of five squirrels (Sciurus) caughttie Poltava district of the Poltava region (2
individuals) and in the Voznesensk district of Midov region (3 individuals), the Chlamydia psiitac
DNA was detected in one sample.

Samples of epithelial scrapings from 9 moles (Talp@paea) caught in the Poltava (4 individuals)
and the Mirgorod (2 individuals) districts of th@lfava region and in the Berdyansk district of the
Zaporizhzhya region (3 individuals) were subjecth®e study. In this case, one of the samples auedai
the Chlamydia psittaci DNA.

The results of studying the rectum epithelial scrgp samples of 117 wild mammals belonging to
16 species that were caught in the 14 regiongdegs of Ukraine indicate a sufficiently wide spdeof
chlamydial infection among mammals. The numbemntédted individuals is 44, which amounts 37.6%.
This is the real situation with chlamydial infectiamong wild mammals in Ukraine. Perhaps, for aewid
screening, the percentage will somewhat vary, tiatdifference will not exceed 2-3%. We have come t
this conclusion taking into account that as of 2iiliBe study of 30 animals, their contaminatioroanted
37%; in 2013, 52 animals were studied, and thaitarnination was 38.5%. As of today, as it has dlyea
been noted, in the study of 117 individuals, the@etage of infected ones was 37.6% [1]. That m#zats
the difference in the diseased animal’s ratio dug#sexceed one per cent with an increase in thdiestu
animal’s number.

Despite the fact that the main purpose of our studyg to find out the occurrence of different
chlamydial species in wild mammals in Ukraine, lobse our study, we can also say about the prevalenc
of Chlamydia in some species of wild mammals. Thacgording to our study, chlamydial DNA was
detected in 51% (20/39) of smears taken from widd.prhis chlamydial prevalence is consistent dikba
by Hotzel et al. [10] and data by Di Francesco Alef2013) [8]. The prevalence of chlamydial DNA i
wild boar (Sus scrofa) was slightly different frahe results of Di Francesco et al. 2011 obtaindthix,
where antibody titers to chlamydiae were deteatetili0 out of the 173 samples tested (63.6%) [9] and
from Hotzel H et al. (2004) where chlamydial DNAshaeen discovered in 57.1% of the animals in a
German wild boar population in Thuringia [10]. Thekfferences in the Chlamydia prevalence areyikel
to be related to different regions and by differéettection methods used.

Regarding species correlation, Chlamydia pecorum feand in 50% (10/20) of the chlamydia
infected wild boars, 8 (40%) were positive for Chialia suis, and 2/ 20 (10%) for Chlamydia aborhas.
the data provided by Di Francesco A et al. (208B)dorrelation was 55 % for C. suis, 23% for Chjaila
pecorum, rest - for Chlamydia-like organisms [1Dgspite differences in the species composition of
Chlamydia in the population of wild pigs, most likelue to a different region, C. pecorum and Cssui
predominate in both studies among Chlamydia-pasgpecimens.

In our studies 7 out of the 17 (42.2%) red foxeslfés vulpes) and 5 out of the 18 (27.8%) hares
(Lepus europaeus) were Chlamydia-positive. Dedpeefact that the evidence of the chlamydial agents
presence in wild foxes and hares was in line whn data by Spalatin, J et al. (1966) [15] we cannot
compare the prevalence and species compositiontalibe absence of information, regarding the
prevalence and Chlamydiae species compositiompkes from the wild foxes and hares, in the avélab
literature sources.

Two out of the 4 samples selected from the roe {feapreolus capreolus) were positive for C.
abortus. Candela et al.( 2014), Regenscheit ¢2@12), Salinas et al. (2009) reported the cittuhaof
Chlamydiaceae spp. and/or C. abortus in roe demmeSof the above listed studies suggest a high
prevalence of Chlamydia in samples taken from e {7, 12, 13], others suggest very low occurrerfice
Chlamydiaceae [12]. In our case, we cannot spealtahe prevalence due to lack of data. For theesam
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reason, we cannot give an opinion on the prevalehchlamydial infection among other species of the
animals studied.

Regarding the occurrence of different chlamydi@csps in wild mammals in Ukraine, it has been
determined that at least 5 species of the Chlanyeinus bacteria (Chlamydia pecorum, Chlamydia suis,
Chlamydia abortus, Chlamydia pneumoniae, Chlamymidtaci) circulate among wild mammals in
Ukraine, this is consistent with data by Burnarddb.al (2016), who have reported the detection of
Chlamydia pecorum, Chlamydia suis, Chlamydia alsoi@hlamydia pneumoniae, Chlamydia psittaci in
wild mammals [6]. Despite a range of studies haveyprted the detection of chlamydial species grde
wild sheep and a variety of wild caprids, wild baad water buffalo, white yaks, african buffalooted
hyenas, mice, shrews, voles and squirrels theréaisk of data about Chlamydia pecorum, Chlamyuiis, s
Chlamydia abortus, Chlamydia pneumoniae, Chlamyxititaci prevalence of bacteria among wild
mammals in the available literature [3, 10, 13].

In our study, most frequently, animals were infdctwith Chlamydia pecorum (table 1).
Chlamydial pathogens species was found in 52.3%hefinfected animal’s number. In particular,
Chlamydia pecorum was found in 50% of the chlamyafiected wild boars, 57% of infected foxes, 100%
of chlamydia infected wolves, martens, erminegreitmarmots, 40% of infected birds, 50 molesitiis.
the predominant pathogen in 9 species of mammalsxaained. Chlamydia suis is also isolated from
wild pigs, this pathogene is detected in 40% oédtdéd animals belonging to the above species. 0% o
the pathogen isolates obtained from pigs are defeme Chlamydia abortus. Chlamydia abortus was
detected in samples of two chlamydia infected reerdwhich makes 100%. The fourth species of the
pathogen detected in 28.6% of isolates obtaineth ffoxes and in 40% from hares is Chlamydia
pneumoniae. The fifth pathogen species is Chlamysiitaci, it was differentiated in 14.3% of chladtiey
isolates obtained from infected foxes, in 20% ffrmfected rabbits, in 100% - from infected moles a
in 100% - from infected squirrels. Regarding thaddte from a muskrat, where chlamydia species wete
identified, it might be related to Chlamydia murigiaa, which was not covered by the design of the
developed multiplex PCR test system for specidsraifitiation.

Chlamydia psittaci, Chlamydia pecorum, Chlamydigs,sChlamydia pneumoniae Chlamydia
abortus are the most common species among wild nadgsrimUkraine. The lack of standardized methods
for studying chlamydial infections in wild animagsd impossibility of longitudinal and / or whole
population studies makes it difficult to accuratalsess the significance of chlamydial infectionghe
wildlife. Further research is needed to determimgerange of cross-species transmission.

Thus, wild mammals are the reservoir of chlamyditnpgens in nature. This should be taken into
account by livestock breeders, ensuring the abssinmentacts between domestic animals and wildéie,
well as by the zoos veterinary doctors and by traaserolling wild animals entering pet shops, since
chlamydiosis is an interspecific zoonotic disease.
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a came 39 qukux cBuHed (Sus scrofa), 4o3yns (Capreolus
capreolus), 1&epeonux mucuip (Vulpes vulpes), Boskis
(Canis lupus),2 enoromonibuux cobak (Nyctereutes
procyonoides), Hopcyka (Meles meles), Txopa (Mustela
putorius), 2 606is (Castor fiber), 3kynuus(Martes), 2
ropaocraiB (Mustela ermine), piukosux Buap (Lutra lutra),

MOHUTOPHUHI' XJIAMUJIMUHON MHOEKIIUN
CPEAU JTUKNX MJIEKOIIUTAIOHIUX
YKPAUHBI
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IlepoaxoBa H.C., Ilepenepa K .A., Kone M.C., Pak T.M.,
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HccrenoBanue POBOAMIOCH HA 00pa3ax peKTaIbHBIX
SMUTEIHAIBHBIX CKpeOkoB 117 aukux miexomuraronmx 16
BHJIOB, a uMeHHO 39 nukux cBuHed (Sus scrofa), &kocynu
(Capreolus capreolus), liticun (Vulpes vulpes), Bonkos
(Canis lupus) , 2enoroBumnbix cobaku (Nyctereutes
procyonoides), Ioapcyk (Meles meles), Ixopek (Mustela
putorius), 2606pa (Castor fiber), kyuuusr (Martes), 21acku
(Mustela erminea), geunsie Beiapsl (Lutra lutra) 3ongaTpst

3 onzmarp (Ondatra zibethicus), 1&iiuis (Lepus europaeus), (Ondatra zibethicus), 1&iiues (Lepus europaeus), eypka

4 crenoBux 6adaka (Marmota bobak), Binox (Sciurus)ra 9
kporie ( Talpa europaeaunosineHux abo BiACTPIISHUX [
4ac MOJIFOBAHHS y MUCIMBCHKUX yriaasx 14perioniB Ykpainu.
KurouoBi cioBa: MoHiTpuHr, xnaMigiiiHa iHpexuis,

nuki ccasii, [IJIP, YkpaiHa.
Crarrs Hagiinuia 20.01.1%.

(Marmota bobak), 56enok (Sciurus)u 9 kporos (Talpa
europea),mIoMaHHbIX KM 3aCTPEJICHHBIX BO BPEMs OXOTHI B
OXOTHHYBHX yronpsix 14 obmactelt YKpauHsl.
KnioueBble cj0Ba: MOHHTOPHUHT, XJaMUAWNHASA
uHOeKys, TuKue miekonuTatontue, [P, Ykpanna.
Penensent [Tumunenko C.B.
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