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AHHOTAIIUA

IIens. OnpeneneHre KIMHAKO-J1a00PATOPHBIX 0COOEHHOCTEH KJIEIEBbIX PUKKETCHO30B, B YaCTHOCTH PUKKETCHO-
30B, BBI3BaHHBIX Rickettsia (R.) raoultii u R. sibirica, y B3pocJibix kuteseit HoBocubupckoit obsacta.

MaTepuaabl U MeTO/bl. B mepuos c ampess mo ceHTsI0pb 2016—2017 IT. 00C/IeZI0BAHbBI 665 YeJI., TOCITUTATIH-
3upoBaHHbIX B [BY3 HCO «T'opojickast uHGEKIMOHHAs KJIHHUYecKas 00IbHUIIA NQ 1» U UMEIOIINX B aHaMHe3€ IIPUCaChI-
BaHVe WIN HAIlOJI3aHUe KJIeIa WU SIIU30/] Bble3/1a B JIECHYIO 30HY € ITOCIIETYIONTUM IT0sABJIEHUEM JIMXOPAIKHY ¢ TeMIIepa-
Typoii ot 37 °C u Bbiure. O6pa3nbl KPOBU, CIIMHHOMO3TOBOW JKUAKOCTH U COCKOOA KOXKU € MeCTa IIPUCACHIBAHMA KJIeIa
OpaJsi OT MAIMEHTOB B IIEPBBIE 1—2 JHS IOCJIE€ TOCIUTAIN3AIUN U IIePe]l HaYaJIoM aHTHOAKTepHATbHON Tepanuu. Becem
IanyreHTaM IPOBOJIMIIN KOMILJIEKCHOE KJIMHUKO-7IAa00paTOpHOE 00¢Ie/JoBaHIe HA IOTOCITUTAIIBHOM 3Talle U B CTAl[OHA-
pe. THK pukkeTcHH BBIABIISAIN METOIOM JIByxpayHioBoi ITI[P ¢ mocienyromum cekBenupoanuem [TIP-GparmeHTOB.

PesynabTaTsel. JIHK pukkercuit o6Hapy:KeHa B KJIMHUYECKUX 0Opasiax y 37 mamueHTos (5.6 % ot umucia Bcex 00-
celoBaHHBIX): y 14 nanueHToB — JIHK R. sibirica, y 15 — R. raoultii, y onnoro — JJHK «Candidatus R. tarasevichiae», y
7 nanueHToB — JTHK pyrux BUIOB ¥ TeHOBAPHUAHTOB PUKKETCUH M3 IPYIIIHI KJIEMEBOU MATHUCTOH yimxopaaku (KILT).
CumnToMbI 60J1€3HH, BRI3BBAHHOM R. raoultii, OTIMYATNCh OT CUMITOMOB cubupckoro kiemniesoro Tuda (CKT). Tombko y
JIBYX U3 15 607bHBIX (13.3 %), B 06pasiiax KoTopbix BbisBsiaack JJHK R. raoultii, BbIABIIEH IepBUYHBIN adbEKT ¢ peruo-
HapHBIM JIUM(aZIEHUTOM H CHITBIO, B TO BpeMs Kak y manueHToB ¢ CKT — y 11 u3 14 (75.8 %). Y Bcex nmaiueHToB ¢ R. raoultii
OTMeYeHbI aCTEHUYECKUU CHH/IPOM, Y JIBYX TPeTel — royioBHasA 60y1b U HeOPUINTET, Y KaXK/A0T0 TPeThero — GheOpuiInTeT
710 39 °C. Peiko oTMeuasnnch apTpaIrui U MUAITHH, XapakTepHsble g CKT. fIBjeHnsa MEHUHI3MAa OTMeUeHb! Y 7 aIu-
eHTOB ¢ R. raoultii u y 4 naruenTos ¢ R. sibirica, npuuem y 5 nanuentoB JIHK pukkercuii o6HapyeHa B CIUHHOMO3TO-
BOH KUAKOCTH — V 4 60sbHBIX JTHK R. raoultii u y ogaoro — THK R. sibirica. JITUTEeIbHOCTD JINXOPAZ0YHOTO IEPUOIA B
YCJIOBUSIX IIPOBE/IEHUS aHTUOAKTEPHAIBHON TEPAIIUU COCTABUIIA B CPETHEM 5 JTHEH.

3akysoueHHue. PUKKeTCHO3bI, BbI3BaHHBIE R. raoultil, He UMEIOT TATOTHOMOHUYHBIX Clenu(UIECcKIX IpU3Ha-
KOB, XOTsI MHOT/Ia BBIABJIAIOTCS CUMIITOMBI, KOTOPBIE ITO3BOJIAIOT IIPEJIIIOIOKUTD IUAarHO3, TaKUe KaK JIMXOPaJKa, ChIIb,
uM@oaieHoIaTh:A U IepBUIHBIN addexT.

Kmoueewte caosa: pukkercuu, Rickettsia raoultii, Rickettsia sibirica, «Candidatus Rickettsia tarasevichiae», HoBo-
cubupckast 06J1acTh, KIMHUYECKUE MIPOSBJIEHUs, JaO0paTOpHAs IMAaTHOCTHKA.
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ABSTRACT

Aim. Determination of clinical and laboratory features of tick-borne rickettsioses, in particular caused by Rickettsia
(R.) raoultii and R. sibirica, in adult residents of the Novosibirsk Region.

Materials and Methods. Inthe period from April to September 2016—2017 a total of 665 patients, who were
examined on admission to the Novosibirsk Infectious Clinical Hospital No. 1 and had a history of tick attack, or crawling,
or an episode of visiting the forest zone with the subsequent rise of body temperature to 37°C and above. Samples of blood,
cerebrospinal fluid and skin scrapings from the tick’s bite site were taken from patients in the first 1—2 days after hospita-
lization and before the antibacterial therapy start. All patients underwent a comprehensive clinical and laboratory exami-
nation at the prehospital and hospital stages. The rickettsial DNA was detected by a nested PCR method followed by se-
quencing of the PCR fragments.

Results. The rickettsial DNA was found in clinical specimens of 37 patients (5.6% of all examined patients): in
14 patients — the DNA of R. sibirica, in 15 — R. raoultii, in one patient — Candidatus R. tarasevichiae, in 7 patients — the
DNA of another rickettsia species and genovariants of the spotted fever group (SFG). The symptoms of R. raoultii disease
were different from those of Siberian tick-borne typhus (STT). Only two of 15 patients (13.3%), in whose samples the DNA
of R. raoultii was detected, had an eschar with regional lymphadenitis and rash, while in patients with STT — in 11 of 14
(75.8%). All patients with R. raoultii had asthenic syndrome, two-thirds — headache and febrile fever, and one-third — fe-
brile fever up to 39°C. Arthralgia and myalgia characteristics of STT were rarely noted. The meningism phenomena were
observed in 7 patients with R. raoultii and in 4 patients with R. sibirica, and in 5 patients the rickettsial DNA was found in
cerebrospinal fluid — in 4 patients with the DNA of R. raoultii and in one — with that of R. sibirica. The duration of the

febrile period under conditions of antibacterial therapy was 5 days on average.
Conclusion. Rickettsioses caused by R. raoultii do not have specific pathognomonic features, though sometimes
such symptoms as fever, rash, lymphadenopathy, and eschar may suggest a presumptive diagnosis.

Keywords: rickettsia, Rickettsia raoultii, Rickettsia sibirica, Candidatus Rickettsia tarasevichiae, Novosibirsk Region,

clinical manifestations, laboratory diagnostics.

BBEJAEHMHNE

PHKKeTCHO3bI — pacIpOCTpaHEHHAs IPYIIIA 3a-
00JIeBaHUI UYeJIOBeKa U JKUBOTHBIX, BBI3BIBAEMBIX
mpescTaBuTesssMu mopsiika Rickettsiales, cemeii-
crBa Rickettsiaceae, poma Rickettsia (R.). Bo3oymau-
TeJIN IAHHOTO BU/Ia 3a00J1€eBAHUH MTPEZICTABIISIOT CO-
0ol rpaMOTpUIIATeIbHbIE OAKTEPUHU, SBJISIOIINECS
00JINTAaTHBIMU BHYTPUKJIETOYHBIMU IMapa3uTamHu [1,
2]. 3a mocsieiHYE IECATIIETHS IPOBEZEHO MHOKe-
CTBO DKOJIOTHYECKUX U DIMUJEMUOJIOTHYECKUX HC-
CJIEJIOBAHUI PUKKETCHO30B 110 BCEMY MHUPY, OIIHCA-
HO MHOKECTBO HOBBIX BUIOB PUKKETCHUH, B TOM YHKC-
Jie BBI3BIBAIOIINX IIUPOKUH CIIEKTpP O0JIe3HEH uesto-
Beka [1, 3—9]. IIpencraBurenu poaa Rickettsia mos-
paszensores Ha rpymiy ceinHoro Tuda (CT), rpym-
Iy KJIEMIEBBIX MATHUCTHIX Juxopazok (KIIJI), rpym-
ny R. canadensis u rpynny R. bellii [4, 10]. B rpymmy
puxkkercuit KILI BxogsaT 60Jiee 25 BUAOB, MHOTHE U3
HUX BBI3BIBAIOT 3a00/I€BaHUSA YesIoBeKa [4].

Jlo HelaBHETO BpEMEHU CUHTAJIOCh, YTO HA TEp-
puropuu 3anagHoi Cubupu eTMHCTBEHHBIM PaCIIPO-
CTPAaHEHHBIM KJIEIIEBBIM PUKKETCHO30M U3 TPYIIIIHI
KIJI siByisiercst cubupckuii kiemeBod tag (CKT),
BbI3bIBaeMbli R. sibirica. HemaBHO ommmcaH cirydai
PHIKKeTCHO3a, BbI3BaHHOTO R. heilongjiangensis B As-
taiickoMm Kpae [11]. Kpome Toro, B KJ1eIax BoIsBIIEHbI
JIPyTHe BU/IBI IIATOTEHHBIX PUKKETCUH. Y CTAHOBJIEHO,
YTO B a3WATCKON uacTu Poccru B Kiremax poja
Dermacentor mupoko pacripocrpaHeHsl R. raoultii,
BIIEpPBbIE OIIMCAHHBIE B 1999 T. U BXOJIAIINE B TPYIIILY

INTRODUCTION

Rickettsioses comprise an extensive group of
human and animal diseases caused by representa-
tives of the order Rickettsiales, family Rickettsiace-
ae, genus Rickettsia (R.). The causative agents of
this type of diseases are gram-negative bacteria
which are obligate intracellular parasites [1, 2].
Over the past decades, many environmental and
epidemiological studies of rickettsioses have been
carried out around the world, and many new types
of rickettsiae have been described including those
causing a wide range of human diseases [1, 3—9].
Representatives of the genus Rickettsia are subdi-
vided into the typhus (T) group, tick-borne spotted
fever (TSF) group, the R. canadensis group, and the
R. bellii group [4, 10]. The TSF group includes more
than 25 species, many of which cause human dis-
eases [4].

Until recently, it was believed that in Western
Siberia, the only common tick-borne rickettsiosis
from the TSF group is Siberian tick-borne typhus
(STT) caused by R. sibirica. Recently, a case of ri-
ckettsiosis caused by R. heilongjiangensis in the
Altai Territory has been described [11]. In addition,
other types of pathogenic rickettsiae were found in
ticks. It has been established that in the Asian part
of Russia in Dermacentor genus ticks the R. raoul-
tit, first described in 1999 and included in the TSF
group, are widely spread [12]. This pathogen was
initially found in the ticks Dermacentor nuttalli
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KILJT [12]. JlaHHBIA aTOTeH M3HAYaJIbHO HAWIEeH B
wiemax Dermacentor nuttalli w Rhipicephalus
pumilio B Cubupu u AcTpaxaHCKOH 06J1aCTH, TO3HEE
BBISIBJIEH BO MHOTHX CTpaHaX, IPEUMYIIECTBEHHO B
Kjenax poga Dermacentor [4, 12, 13].

B Hacrosiiiee BpeMsi BBISIBJIEHO W OIHMCAHO IIO-
PSIKa HECKOJIBKUX JIECSATKOB JIOKA3aHHBIX CIIy4YaeB
3aboJieBaHusA, BEI3BAHHOIO R. raoultii [6, 14, 15]. Tax,
B Kurae [THK R. raoultii o6Hapy>keHa B KIIMHUYECKUX
obpas1ax OT MarueHTOB, TOCIUTATU3UPOBAHHBIX IIOC-
Jle TIpucachIBaHUA KJtelen [14, 15]. Kpome Toro, Bo3-
MOKHasI posib R. raoultii Kak 5THOJIOTUYECKOTO areH-
Ta KJIEIEBBIX PUKKETCHO30B MOKa3aHa B psjie paboT
€BPONEHCKUX M POCCUUCKHUX YYEHBIX, HAIPUMED, B
KpOBHU MaIrueHToB B Bocrounoi 'epmannu, [Tosblie,
Opannuu u Poccuu BbIABIEHBI aHTUTENIA K QHTUTe-
HaMm R. raoultii [16—19]. B uccieioBanusix, IpoOBEIEH-
HbIX Bo ®panrun, Ucnanuu, Bearpuu, Typruu u Poc-
cun, IHK R. raoultii o6Hapy»KeHa B KJIEIax, CHATHIX
¢ manuenToB ¢ cugpomom TIBOLA [13, 16, 19—21].

ITepBoie ciayuau Beiaiaenus JHK R. raoultii y
marnueHToB B HoBocubupckoit obsactu (HCO) omu-
caHbl B 2016 T. [22]. Tem He MeHee 0COOEHHOCTU
KJIUHHUYECKUX MPOSIBJIEHUI PUKKETCHO30B, BHI3BaH-
HbIX R. raoultil, y manpeHToB B 3anaguo-CuOupcKkom
peruoHe MaJjio U3y4JeHbl.

IIEJIb NCCJIEJOBAHUA

OmnpesiesieHre KIIMHUKO-1a00paTOPHBIX 0COOEH-
HOCTEH KJIELIEBBIX PUKKETCHO30B, B TOM YHCJIE PUK-
KETCHO03a, BhI3BAaHHOTO R. raoultil, y B3pOC/IBIX KUTE-
ettt HoBocubOUpCcKon 06J1acTH U reHeTH4YecKas Xxa-
PaKTEPUCTHKA BBISBJIEHHBIX U30JIATOB PUKKETCHH.

MATEPUAJIBI 1 METO/ADbI

Kputepuu otbopa: Hanue B aHAMHe3€ Iprca-
CHIBAHUS WJIM HATIOJI3aHUS KJIEIa W/WId 3IU30/a
BBIE3/IA B JIECHYIO 30HY C ITOCJIETYIOIINM TOSIBJIEHH-
eM JIUXOPaaKHu oT 37.0 °C u BbIle U T0OPOBOIBHOE
corJiacue rnaryeHnTa. B mepuos ¢ anpesis mo ceHTsi0pb
2016—2017 IT. 00cyIe0BaHbl 665 YeJl., TOCIIUTATIN3 -
poBauubix B 'BY3 HCO «T'opojickas uH(peKITMOHHAA
kauHUYeckas 6ospHUNA N 1» 1. HoBocubupcka.

Bcem OONBHBIM IPOBEJIEHO KOMIUIEKCHOE
KJIUHUKO-J1ab0opaTopHoe obcaenoBanme. OlieHuBaIn
KJIMHUYECKUE CUMIITOMBI Ha JIOTOCITUTAILHOM 3Tarle
U B CTalMOHAape, Ha (DOHE MPOBOAUMOMN aHTHOAKTE-
puanbHOi Tepanuu (TOKCUIIUKIWH TEepOpaIbHO
100 MT B CyTKHU WU Ie(pTPHAKCOH 2 T B CYyTKU BHY-
TPUMBIIIIEYHO B Te€UEeHHE 5—10 JIHeH). MccetoBanue
reMOTpaMMBbI IIPOBOJIMJIM € TIOMOIIBIO aHAIHU3aTOpa
«emanaiT» (Dixion, Poccust), OHOXUMUYECKOE KC-
cnenoanue kposu (AJIT, ACT) — ¢ BCIOIb30BaHU-
em ananuzaropa LABIO 300 (Mindray, KHP).

and Rhipicephalus pumilio in Siberia and the As-
trakhan Region; later it was found in many coun-
tries, and mainly in ticks of the Dermacentor genus
[4, 12, 13].

Currently, about several tens of proven cases of
the disease caused by R. raoultii have been identi-
fied and described [6, 14, 15]. Thus, in China, the
R. raoultii DNA was found in clinical samples from
patients hospitalized after tick attack [14, 15]. In ad-
dition, the possible role of R. raoultii as an etiologi-
cal agent of tick-borne rickettsioses has been shown
in a number of works by European and Russian sci-
entists, for example, antibodies to R. raoultii anti-
gens were found in the blood of patients in East
Germany, Poland, France, and Russia [16—19]. In
studies conducted in France, Spain, Hungary, Tur-
key, and Russia the R. raoultii DNA was found in
ticks taken from patients with TIBOLA syndrome
[13, 16, 19—21].

The first cases of the R. raoultii DNA detection
in patients in the Novosibirsk Region were described
in 2016 [22]. Nevertheless, the characteristic clinical
manifestations of rickettsioses caused by R. raoultii
in patients in the West Siberian Region are poorly
understood.

AIM OF THE RESEARCH

Determination of clinical and laboratory mani-
festation of tick-borne rickettsioses, including rick-
ettsiosis caused by R. raoultii, in adult residents of
the Novosibirsk Region, and genetic characteristics
of the identified rickettsia isolates.

MATERIALS AND METHODS

Selection criteria: a history of tick attack or
crawling, and/or an episode of visiting the forest
zone followed by the fever of 37.0°C and above, and
the patient’s voluntary consent. In the period from
April to September 2016—2017, 665 individuals hos-
pitalized to Novosibirsk Infectious Clinical Hospital
No. 1 were examined.

All patients underwent a comprehensive clinical
and laboratory examination. The assessment of clini-
cal symptoms was performed at the prehospital and
hospital stages, along with the antibacterial therapy
(doxycycline orally 100 mg per day, or ceftriaxone
2 g per day in IM injections for 5—10 days). The he-
mogram was assessed using the Hemalite analyzer
(Dixion, Russia), the biochemical blood test (ALT,
AST) was performed using the LABIO 300 analyzer
(Mindray, China).

The presence of rickettsial DNA was determined
by PCR method using genus-specific primers, fol-
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Merozom IIIIP ¢ ucnonp3oBaHuEM POAOCIEIH-
¢uuHBIX npaiiMepoB ompenesutn Hamane JTHK
PUKKETCHI C TOC/IEAYIOIINM CEeKBEHUPOBAHUEM IIO-
sygenHbrx [II1IP-pparmentoB. OOpasbl KpoBU,
CITMHHOMO3TOBOH JKH/IKOCTH M COCKOOA KOKH C MeCcTa
IIpUcaChIBaHUs KJIela Opajiy B mepBble 1—2 JHSA T0-
CJIe TOCTIUTATU3AIUY OOJIBHBIX U IIepes HAYaJIoM aH-
TrbaKTEpUaIbHON Tepanuu. OT KayKIOTO IMarfueHTa
(273 — B 2016 T., 392 — B 2017 T.) TIOJIYY€EHO TI0 5 MJI
KPOBHU C HCIIOJIb30BaHMeM Ipobupok Vacuette ¢ 9/ITA
(Greiner Bio-One, ABcTpusi), OT 141 60JI5HOTO (M3 HUX
44 — B2016T., 80 — B 2017 I.) — 00pasIibl CIUHOMO3-
roBoi xugkocTd (CM2K) o 1—2 mut. Takke y 18 uer.
B3ST COCKOD C MecTa IMPUCAChIBAHUS KJIEIA, y OJTHOTO
ManuenTa — ¢ JIBYX IepBUYHBIX aPHEKTOB.

O6pasmpl KpoBu (5 M) HeHTpUudYrupoBaIn
pu 2000 00./MUH B T€YEHUE 10 MUH JJIA TIOJIyde-
HUS YETKOH TPAHUIIBI MEXK/TY IIA3MOHN U 3PUTPOITU-
TapHOU (Ppaknuell KPOBHU. 3aTeM ILIa3My KPOBU IIe-
PEHOCWIIH B OT/IEJIBHYIO IIPOOUPKY U IIEHTPUDYTHPO-
BJIM IIPH 12 000 006./MUH B TeueHHe 10 MuH. K mo-
JIyYeHHBIM OCaIKaM JI00aBJISIIH TI0 100 MKJI JIEHKO-
OUTapHOU (ppakIuu — OeI0ro CJI0sA, HAXOAAIIEroCs
MEKTY TIJIa3MOH ¥ SPUTPOIUTAPHON (paKIiuelt Kpo-
BH. 3aTeM K IIOJIyYeHHBIM CyCIIEH3UAM 00aBIIIN
o 200 MKJI Jusupytoniero oydepa (4 M ryanuua
tronuanara; 0.1 M Tpuc-HCl pH 6.4; 0.045 M 9/ITA
pH 8.0; 1.3% Tputon X-100), HepeMelnuBaIu U UH-
KyOupoBasu ripu 65 °C B Te4eHHEe 10 MUH.

Cymmapnyto JJHK Boiensanin U3 100 MKJI JIUK-
BOpa U KOKHOTO OHOIITAaTa C UCIOJIb30BaHUEM HA0O0-
poB «IIpo6a HK» coryracHO WHCTpyKIuu. BrisgBiie-
aue JJTHK pukkercuil mpoBOAWIN METOOM JIByXpa-
yupoBo# [T11P ¢ ucrosib3oBaHNEM TpaiMePOB U3 00-
JIaCTU TeHa IUTPATCUHTa3bl gltA ¢ mociemyonum
cexkBeHupoBanuem I11IP-pparmenTtos. [ paga mo-
JIOXKUTETHHBIX 00Pa3IOB OIpeZieIeHbl HYKJIEOTH/I-
HBbIE IOCJIe/IoBaTeIbHOCTU (parMeHTOB TeHOB 16S
rRNA, ompA 1 ompB, kKax 610 OIIicaHo paHee [23].

Craructrueckyio 06paboOTKy JAHHBIX ITPOBOIM-
JIM, UCIIOJIB3YsI TporpamMMeI Statistica 6.0 u Microsoft
Office Excel B omeparuonuoii cpeme Windows XP.
Omnpenesnsiny 10JId, CPEIHUE BEJTHMYNHBI HCCIIEIye-
MBIX IMapaMeTPUYECKUX IoKasareyen (M) u craH-
JapTHoe OTKJIoHeHue (0). Jl0CTOBEPHOCTD pas/IMUHi
YCTAaHABJINBAIM C IIOMOIIBI0 HENapaMeTPUUYECKUX
kputepueB Manna — Yurtau (U-kpurtepuii) u [Tupco-
Ha ()?). Pazimnuus cuntaniyu 3HAUMMBIMU IIPU P < 0.05.

PE3YJIBTATBI 1 OBCY2KJIEHUE

JJHK puxkercuii oOHapy:KeHa B KJIMHUYECKUX
obpastax y 37 uein. (5.6 % ot unciaa Bcex obeaeye-
MBIX), M3 HUX [IOJIOKUTEIFHBIX HA PUKKETCUU 29 00-
PpasIoB KpoBH, 5 06pasnoB CMIK, 2 o6pasima cocko-

lowed by sequencing of the resulting PCR fragments.
Samples of blood, cerebrospinal fluid and skin scrap-
ings from the tick’s bite site were taken in the first
1—2 days after hospitalization of patients and before
antibacterial therapy start. From each patient (273 —
in 2016, 392 — in 2017) the 5 ml blood sample was
obtained using Vacuette tubes with EDTA (Greiner
Bio-One, Austria); from each of 141 patients (44 of
them — in 2016 , 80 — in 2017) — the 1—2 ml sample
of cerebrospinal fluid (CSF). Also in 18 individuals a
skin scraping was taken from the tick’s bite site, in
one patient — from two eschars.

Blood samples (5 ml) were centrifuged at
2000 rpm for 10 min to obtain a distinct boundary
between plasma and erythrocyte fraction of blood.
Then the blood plasma was transferred to a sepa-
rate tube and centrifuged at 12 000 rpm for 10 min.
To the resulting precipitates, 100 pl of leukocyte
fraction — a white layer located between plasma
and erythrocyte fraction of blood — was added.
Then 200 pl of lysis buffer (4 M guanidine thiocya-
nate; 0.1 M Tris-HCI pH 6.4; 0.045 M EDTA pH
8.0; 1.3% Triton X-100) were added to the obtained
suspensions, then mixed and incubated at 65°C for
10 min.

Total DNA was isolated from 100 pl of cerebro-
spinal fluid and skin biopsy using the PROBA NK
kits according to the instructions. The rickettsial
DNA was detected by nested PCR method using
primers from the gltA citrate synthase gene, followed
by sequencing of the PCR fragments. For a number
of positive samples, the nucleotide sequences of 16S
rRNA, ompA, and ompB gene fragments were deter-
mined, as described previously [23].

Statistical data processing was performed using
Statistica 6.0 and Microsoft Office Excel programs in
Windows XP operating environment. The propor-
tions, mean values of the studied parametric indica-
tors (M) and standard deviation (o) were deter-
mined. The significance of differences was estab-
lished using the nonparametric Mann-Whitney (U-
test) and Pearson (x2) tests. Differences were consid-
ered significant at p < 0.05.

RESULTS AND DISCUSSION

Rickettsial DNA was found in clinical samples
from 37 individuals (5.6% of all subjects), of which
positive for rickettsiae were 29 blood samples,
5 samples of CSF, 2 samples of skin scrapings,
1 sample of blood and CSF, and 1 sample of blood
and skin scraping. Among them, the DNA of R. si-
birica was found in 14 patients, of R. raoultii — in
15 patients, in one case — of Candidatus R. tarasev-
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6a xoxku, 1 obpasern kposu u CMJK u 1 o6paser kpo-
BU u cockoba. Cpeau nux JTHK R. sibirica o6Hapy-
skeHa y 14 manuenTo, JIHK R. raoultii — y 15 maru-
eutoB, B oxHom ciaydae — JHK «Candidatus
R. tarasevichiae», y 7 nariuentoB — JIHK npyrux Bu-
JIOB pukKercui us rpymmst KILT.

V 5 gen. 8 CMXK ompenensiace THK R. raoulti,
YTO COCTAaBJISIET 4% OT BCEX ITOJIOKUTEJIBHBIX 10 PUK-
KeTcHusiM 00pas1ioB, 1 y ojiHoro nanpenTa B CMOK BbI-
sieysutack JIHK R. sibirica. Ilpu uccirenoBanuu 19 06-
Pas1oB cOCKO6OB KOXKK U3 MecTa IePBUYHOTO addek-
Ta nocsie ykyca kiema JIHK passinuHbIX BUJOB PUK-
Kercuil oGHapykeHa y Tpex manueHToB (R. sibirica,
R. raoultii u «Candidatus R. tarasevichiae»).

Jna najbHENINX HCC/Ie/IOBaHUM, HA OCHOBA-
HUH TUMMUPOBAHUS BBISIBJIEHHBIX 00Pa3I[0B PUKKET-
CHH, AI[UEHTOB Pa3/IeJInIu Ha JiBe TPyIIbl. B mep-
BYIO TPYIIILY BKJIIOUEHBI 15 MAIIUEHTOB C PUKKETCHO-
30M, BBI3BaHHBIM R. raoultii, aTo cocTaBuIo 2.3 % oT
Bcex 00cIeOBaHHbIX, WU 40.5 % OOJBHBIX C I10JIO-
JKUTEJIbHBIMH Ha PUKKETCHOo3 obpasmamu. Bo BTO-
PYIO TPYIILy BOILLIN 14 MAIUEHTOB C PUKKETCHO30M,
BBIBBAHHBIM R. sibirica, 4To cocTraBuiIo 2.1 % oT Bcex
00cIeTOBAaHHBIX JIUI, WX 37.8 % GOJBHBIX € MOJIO-
JKUTEJIbHBIMH Ha PUKKeTCH03 obpasnamu (Tabir. 1).

Cpenyt 6OJIBHBIX JIBYX TPYII OBLIO 11 KEHIIUH U
18 my»xurH. Bo3pact marueHTOoB B rpymmax Kosaebaucs
ot 18 710 89 s1et (B cpemueM 48.8 + 17.3 roaa). [TostoBoi
COCTaB B CPAaBHUBAEMBIX T'PYIIIIAX OKA3JICH OIUHAKO-
BBIM. B 1-ii rpyrmine cpefHUN BO3pACT MAIIUEHTOB CO-
CTaBWI 52.1 + 4.8 TO/1a, BO BTOPOU 48.3 * 4.7 roja.

PeTpocCrieKTUBHBIN aHAJIN3 TI0KA3aJI, UTO B IIEP-
BYIO TPYIILy BOILIU IMAITUEHTHI MOCJIE MPUCACHIBA-
HUS KJIEIIEN WIN MOCENEHUs] SIIHUIEMUOIOTHUECKH
HebsaronoyyaHbix paiioHoB HCO, okpecTHOCTEH
Hosocubupcka u 'opHoro Anrtas (9, 4 1 2 malueHTa
COOTBETCTBEHHO). BTopyro rpyniy cocraBmiiu maru-
€HTBI TOJIBKO II0CJIE IPUCACHIBAHUS KJIEIeH UJTH T10-
cemenus HebsaromoayuHsix paiionoB HCO u T'op-
Horo Astas (12 ¥ 2 manyeHTa COOTBETCTBEHHO).

AHayM3 CEe30HHOCTH PHUKKETCHO30B IIOKA3aJ,
4TO GOJBIIMHCTBO GOBHBIX ¢ R. raoultii mocTymamu
B CTAI[OHAP B Mae C IOCJIEYIONTUM CHIDKEHUEM BbI-
SIBJIEHHBIX CJIy4aeB B HUIOHE U utosie. Harportus, s
PUKKeTCH03a, BI3BAHHOTO R. sibirica, HabII01aINCh
JIBa MTMKA BBISBJISIEMOCTH — AIIPeJIb U UIOHb, CO CHU-
»keHHeM B Mae. [ociuTasin3sanys 60JIbHBIX C PUKKET-
CcH030M, BBI3BaHHBIM R. sibirica, mpoposKanach
BILIOTH /IO CEHTSIOPs, B TO BpeMsi Kak ¢ R. raoultii —
TOJIBKO JIO HIOJIsS BKJIFOUHUTETHHO (pHC. 1).

B rpynme nanueHnToB ¢ R. raoultii y 5 ues. gpakT
IIPUCACBIBAHUS KJIEIA HE YCTAHOBJIEH; Y OCTATbHBIX
JUTUTEJIBHOCTh UHKYOAI[MOHHOTO IIEPHO/IA BaPHUPO-
BaJIa OT 1 710 23 JTHEH, COCTABUB B CPEJTHEM 10.9 + 7.2

ichiae, in 7 patients — of other rickettsiae from the
TSF group.

In 5 individuals the DNA of R. raoultii was de-
termined in CSF, which is 4% of all rickettsia positive
samples, and in one patient, the DNA of R. sibirica
was detected in CSF. In the study of 19 samples of
skin scrapings from the eschar after a tick bite, the
DNA of various types of rickettsiae was found in
three patients (R. sibirica, R. raoultii and Candida-
tus R. tarasevichiae).

For further research, based on typing of the
identified rickettsia samples, the patients were di-
vided into two groups. The first group included
15 patients with rickettsiosis caused by R. raoultii,
which accounted for 2.3% of all examined, or 40.5%
of patients with samples positive for rickettsiosis.
The second group included 14 patients with rickett-
siosis caused by R. sibirica, which amounted to 2.1%
of all examined individuals, or 37.8% of patients with
samples positive for rickettsiosis (Table 1).

There were 11 women and 18 men among the pa-
tients of two groups. The age of the patients in these
groups ranged from 18 to 89 years (48.8 + 17.3 years
on average). The gender composition of the com-
pared groups was identical. In the 1% group, the aver-
age age of patients was 52.1 + 4.8 years, in the se-
cond — 48.3 £ 4.7 years.

A retrospective analysis showed that the first
group included patients after tick attack or visiting
epidemiologically unfavorable areas of the Novosi-
birsk Region, surroundings of Novosibirsk and
Gorny Altai (9, 4 and 2 patients respectively). The
second group consisted of patients only after tick at-
tack or visiting unfavorable areas of the Novosibirsk
Region and Gorny Altai (12 and 2 patients respec-
tively).

The analysis of the seasonality of rickettsioses
showed that the majority of patients with R. raoultii
were admitted to the hospital in May with a subse-
quent decrease in the number of cases in June and
July. On the contrary, in rickettsiosis caused by R. si-
birica, two peaks of detection were observed — April
and June, with a decrease in May. Hospitalization of
patients with rickettsiosis caused by R. sibirica last-
ed until September, while those with R. raoultii —
only until July (Fig. 1).

In 5 patients of the R. raoultii group the fact of
tick attack was not established; in the rest the dura-
tion of the incubation period varied from 1 to 23 days,
averaging 10.9 + 7.2 days. It should be noted that 2
patients with R. raoultii had a short incubation pe-
riod of the disease which lasted 1 day. In the group of
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Ta6uuna 1. Knnanueckue nmokazaTesu y 60JbHbIX PUKKETCHO3aMU

Table 1. Clinical parameters in patients with rickettsioses

1-51 TpyIIa
(IIanMeHTH! ¢ PUKKETCHO30M,
BBIZBAaHHBIM R. raoultii)

2-5 TpyIIIa
(ImanmeHTH! ¢ pPUKKETCHO30M,
BBI3BaHHBIM R. sibirica)

1%t group 2" group
IToxazarenu / Parameters (patients with R. raoultii (patients with R. sibirica
rickettsiosis) rickettsiosis)
(n=15) (n=14)
abe. / abs. % abc. / abs. %
NukybanunoHHse!H nepuoy / Incubation period:
1-7 aHen / 1—7 days 1 6.7 6 42.9
8 nueit u 6osee / 8 days and more 9 60.0 6 42.9
HensBecreH* / unknown* 5 33.3 2 14.2
Jluxopaska / Fever:
BbIcoKkast / high (=39°C) 5 33.3 11 78.6
ymepenHas / moderate (38—38.9°C) 7 46.7 3 21.4
cyodebpribHast / low-grade (37—-37.9°C) 3 20.0 — -
VHTOKCUKAIIMOHHBIH CHHAPOM 15 100.0 14 100.0
Intoxication syndrome
TosnoBHas 6016 / Headache 13 86.7 14 100.0
Aprpasnruu®* / Arthralgia** 0] 0.0 5 35.7
Muanruu / Myalgia 7 46.7 8 57.1
Cnaboctb / Weakness 15 100.0 14 100.0
ITepBuunbiii adpdext** / Eschar** 3 20.0 10 75.8
Akzantema** / Exanthema** 2 13.3 11 71.4
JIumdanenomnarust / Lymphadenopathy 4 26.7 7 50.0
MeHUHTeaTbHbIA CHHAPOM 7 46.7 28.6
Meningeal syndrome
Jletikomenus / Leukopenia 3 20.0 21.4
Tpombonuronenus** / Thrombocytopenia** 4 26.7 7 50.0

* MaKT IPHUCACHIBAHMSA KJIEIa OTPHIIAETCS.
The fact of tick attack is denied.

*#* JI0CTOBEPHOCTD Pas3IN4uuii, p < 0.05.
Significance of differences, p < 0.05.

nus. CiietyeT OTMETHUTD, UTO y 2 O0JIbHBIX ¢ R. raoultil
Ha0I0AAICsT KOPOTKUN WHKYOAIIMOHHBIN IEpUOZ,
3a00J1eBaHMs, KOTOPBIA COCTABWJI 1 CyTKU. B rpyrme
manueHToB ¢ R. sibirica mpoa0IKUTETEHOCTD UHKY-
6aIMOHHOTO MEPHO/A COCTABMIIA OT 2 JI0 13 JHEH, B
cpesHeM 7.6 + 3.3 [IHA; 2 TarueHTa QaKT IpUcachl-
BaHUsA KJIela oTpunain. TeM He MeHee MPOIOJIKHU-
TeJIbHOCTh MHKYOAIIMOHHOTO IIEPUO0/Ia B CPABHUBAE-
MBbIX TPYIIIIaxX He OTIndanack (p > 0.05).
3aboseBaHue y BceX OOJBHBIX PUKKETCHO3aMH
HAYMHAJIOCh OCTPO C TIOBHIIIIEHHS TEMIIEPATYPHI TEJIA.
Bricokas Temmneparypa Tesa (>39 °C) y 60JIbHBIX BTO-
po#i rpymIbl perucTpupoBasiack vaiie (B 78.6 % ciry-
4yaeB), ueM y O0JIbHBIX IEPBOH Pyl (Y 33.3 % 60J1b-
HbBIX) (p < 0.05) (cM. TabJ1. 1). B rpymnme nanueHToB ¢
R. raoultii TuxopafiOUHbIN CHHAPOM Yallle pe/cTaB-
JIeH yMepeHHOU U cyOdeOpIIbHON TeMIepaTypoi

patients with R. sibirica, the incubation period dura-
tion ranged from 2 to 13 days, on average 7.6 + 3.3
days; 2 patients denied the fact of tick attack. Never-
theless, the duration of the incubation period did not
differ in the compared groups (p > 0.05).

The disease in all patients with rickettsioses be-
gan acutely with an increase in body temperature.
High fever (>39°C) in patients of the second group
was recorded more often (78.6% of cases) than in pa-
tients of the first group (33.3% of patients) (p < 0.05)
(see Table 1). In the R. raoultii group the febrile syn-
drome is more often represented by moderate and
low-grade fever (66.7%). The duration of the febrile
period in the observed groups differed, and amount-
ed to 3.9 + 2.0 days in the first group and 5.6 £ 1.5
days in the second (p <0.05). In both groups the in-
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Fig. 1. Proportion of R. raoultii and R. sibirica by months of the 2016—2017 epidemic seasons

(66.7 %). IUTEIHHOCTD JIUXOPAIOYHOTO TIEPHO/IA B
HaOJTI0Z]aeMbIX TPYIIIAX OTIMYaJach W COCTaBJIsIa
3.9 £ 2.0 CyT B IIEPBOU TpyImIe U 5.6 + 1.5 CyT — BO
BTOpO# (p < 0.05). IHTOKCUKAIIMOHHBIN CHHAPOM
HabJTI01a51Cs Y BeeX Oe3 UCKITIOUeHH s O0IbHBIX B 00e-
UX TPyNIax, y OOJIBIITMHCTBA OTMEYAJIUCH TOJIOBHAS
60J1b, cs1ab0CTh (cM. Tab01. 1). Y 3 IAI[IEHTOB IOKIIIO-
ro BO3pacTa U3 1-U TPYIIIBI C COITYyTCTBYIOIIEH MmaTo-
norueri (MBC, creHokapaus, caxapHbId auaber
THIA 2, CyOKOMIEHCUPOBAHHBIN) 3a060JIeBaHIe TIPO-
TeKaJIo B TsDKeJION popMe, HA (DOHE JTUXOPATKUA MAK-
CUMAaJIBHO J10 39.6—40 °C, ¢ IpOABJIEHUEM OT YMEPEH-
HOH JI0 CHJIBHOU TOJIOBHOM 0OJIH, TPEMOPOM, 3aTOP-
MO?KEHHOCTBIO ¥ O0JISIMU B IIIee IpU JIBIKeHUH. B 11e-
JIOM B TPYIIIIE MMAIIEHTOB C PUKKETCHO30M, BbI3BaH-
HbIM R. raoultii, 3ab0yieBaHNEe TTPOTEKAJIO B JIETKOH,
cpesiHel u TsKeIton popMme B 26.7, 53.3 11 20 % cryda-
€B COOTBETCTBEHHO. Y GOJIbHBIX C PUKKETCHO30M, BbI-
3BaHHBIM R. sibirica, B OCHOBHOM OTMeUYeHa CpejlHe-
TshKenas ¢popma 3aboseBanus (57.2 %), a Jerkas u
TsKeJIast COCTABJISUIM TI0 21.4 % COOTBETCTBEHHO.
ApTpasrusa orMedasnach y 35.7 % GOJIbHBIX 2-U
TPYIIIIBI, OHA OKA3JIach HE XapaKTEPHOU JIIs1 60JIh-
HBIX 1-# Tpymnbl. Muanrus HabI0aa1ach IpakTuye-
CKH y KaKI0TO BTOPOTO MaI[ieHTa B 00enX IpyImax.
VY Uil ¢ pUKKeTCHO30M, BhI3BaHHBIMU R. sibirica,
yaile OOHApYKUBAJIUCh MepBUUHBIH adbdext u
MISATHUCTO-TIAITyJIe3Has1 9k3aHTeMa (71.4 1 75.8 % co-
OTBETCTBEHHO), B TO BpeMs KaK y IAI[UEHTOB C
R. raoultii sx3aHTEMA OTMEUEHA B €UHUYHBIX CITY-
yasnx (13.3 %), mepBUYHbBINA adhPEKT — TOIBKO Y 20 %
O6osibHBIX (p < 0.05). B 06enx rpymmax GOJIBHBIX
CBITTb MOSIBJISITIACH HA 2—4-U JIeHb O0JIe3HU, HOCHIIA
MISTHUCTO-TIAMYJIE3HBIA XapaKTep U WMeJa THUITHY-
HYIO JIOKUIH3AINI0 HA TYJOBUINE W KOHEUHOCTSX.

toxication syndrome was observed in all patients
without exception — most of them had headache and
weakness (see Table 1). In 3 elderly patients from the
group 1 with concomitant pathology (coronary heart
disease, angina pectoris, type 2 diabetes mellitus,
subcompensated), the disease proceeded in a severe
form, and was accompanied by high fever up to
39.6—40°C max., with the manifestations of moder-
ate to severe headache, tremors, retardation and
neck pain on movement. In general, in the group of
patients with rickettsiosis caused by R. raoultii, the
disease’s course was mild, moderate and severe in
26.7, 53.3 and 20% of cases respectively. In patients
with rickettsiosis caused by R. sibirica, a moderate
form of the disease was mainly noted (57.2%), mild
and severe being 21.4% each.

Arthralgia was observed in 35.7% of patients of
group 2; it was not typical for patients in group 1.
Myalgia was observed in almost every second patient
in both groups. In individuals with rickettsiosis
caused by R. sibirica, an eschar and maculopapular
exanthema were more often found (71.4 and 75.8%
respectively), while in patients with R. raoultii, exan-
thema was observed in isolated cases (13.3%), eschar
was only in 20% of patients (p < 0.05). In both groups
of patients, the rash appeared on the 2"—4% day of
illness, had a maculopapular character and typical
localization on the trunk and extremities. In patients
with rickettsiosis caused by R. sibirica, in two cases a
rash with a hemorrhagic component was noted, it
persisted for a long time. In other patients, it disap-
peared completely by the end of the first week in both
groups. Interestingly, the regional lymphadenitis
was found in half of the patients with rickettsiosis
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VY manueHToB ¢ PUKKETCHO30M, BbI3BaHHBIM R. sibi-
rica, B IByX CJIy4asiX OTMeUeHa ChIIIb C FeMOpparuie-
CKMM KOMIIOHEHTOM, OHa [IOJITO COXPAHSJIACK.
¥ ocraspHBIX OOJIBHBIX OHA Hcue3asa GeccyieIHo BO
BCEX IPYIIIaX K KOHILY IePBOM HeJesTi. IHTepeCHbIM
SABJISIETCA TOT (PAKT, YTO PETHOHAPHBIN JTUMbAIEHUT
OTMeYeH y MOJIOBUHBI HAOIIONABIINXCSA OOJIBHBIX C
PUKKETCH030M, BhI3BaHHBIM R. sibirica, ¥ TOJBKO y
Ka’kJIOT0 YeTBEPTOTOo nanuenTa ¢ R. raoultii. Takum
06paszom, ITpu PUKKETCHO3€, BBI3BAaHHOM R. raoultii,
OCHOBHBIMH KJIMHUYECKUMU NPU3HAKAMH 00JIe3HU
SIBJIAIOTCS yMEPEHHas WM cyodeOpuibHas JIMXO-
pazka ¥ yMEpPEeHHO BBIPAKEHHBIA MHTOKCUKAIIHOH-
HBIN CUHPOM. BX0/isIIlie B OCHOBHYIO TPUAJy CUM-
IITOMOB PHUKKETCHO3a, BbI3BIBaeMOro R. sibirica,
epBUYHBIA addEeKT, pETHOHAPHBIA TUMDATEHUT U
[IATHUCTO-TIAIYJIE3HAs] SK3aHTEMA Y MAIUeHTOB 1-U
TPYIIIBI BCTPEUAIOTCS PEIKO.

VY 46.7 % nanuenTtoB ¢ R. raoultii u 28.4 % ¢
R. sibirica na BricoTe uXOpaAKu 10 39 °C oTMeua-
JIUChH TOJIOBHAS 6OJIb 1 MEHUHTEAJTbHBIH CUMIITOM B
BHJIe PUTHIHOCTH 3aTBHLJIOUHBIX MBIIII]; IO PE3YiIb-
taram aHasmza CMJK y Bcex O0JIBHBIX BOCITATUTEIb-
HBIX UI3BMEHEHUH B JINKBOPe He 0OHAPYKEHO, T. €. OT-
MeueHFI SIBJIEHUS MEHUHTU3Ma. VIHTepeCcHbIM SBJIS-
ercst ToT dakTt, yro JJHK R. raoultii obHapy:keHa B
CMX y 4 (26.7 %) nalUeHTOB C HAJTUIHUEM CHHIPO-
ma menunrusma, JIHK R. sibirica — B CMK smimns
omHOTO 00JIPHOTrO. MEeHUHTeaIbHbIN CHHIPOM OBLI
KPaTKOBPEMEHHBIM, Pa3BUJICS Ha 2-e CYyTKU 3aboJie-
BaHUA Ha (POHE JIMXOPAZKU U MPOSIBIISAIICS CUIBHOMN
TOJIOBHOU 0OJIBIO M OOJIAMU B III€e TIPU JBHKEHUH.
MeHuHTeaIbHbIE CUMIITOMBI PETPECCUPOBAIIN Uepe3
cytku. Takum o6pasom, umesn MecTo GaKT IPUCYT-
CTBUS B JINKBOPE MUKPOOHBIX TeJI 6€3 IBHOTO BOCIa-
JIEHUsT MO3TOBBIX 000siouek. Takoii (eHOMEeH B WH-
(dexrosornu WU3BeCTEH, HAIIPUMED, B OTHOIIEHHH
MEHUHTOKOKKOBON MH(EKIIUHU — IIPU €€ TeHEPAIIH-
30BaHHBIX (POpPMaX MEHHHTOKOKKH MOTYT IPHCYT-
CTBOBATh B JIUKBOpe Oe3 pa3BUTHS IJIEOLIUTO3A, UTO,
BEPOSATHO, CBSA3aHO C MMMYHHBIMU Me€XaHHU3MaMU
(HeT oTBeTa Ha KJIETOYHOM YPOBHE IIPH MOMAZaHUU
BO30OYyQUTEA B KAKYI0-THOO0 TKAHb FJIU OPTaH, B IaH-
HOM CJIy4Jae B [IEHTPaJIbHYIO HEPBHYIO cucTeMy) [24].

B remorpamme y 80 % GOJIBHBIX 1-H TPYIIIBI OT-
MeJyayi HOPMAIbHOE KOJIMYECTBO JIEHKOIIUTOB, Y
20 % OOJIPHBIX — JIEHKOIIEHUIO, JIEHKOIINTO3 OTCYT-
cTBOBaJ (Tabs1. 2). Bo 2-# rpyIe JaHHbIE TOKa3aTe-
Jii OBUIM CPABHUMBI C TAKOBBIMH B IIEPBOH: 21.4 %
OOJIBPHBIX C JIEHKOIIEHUEH, Y OCTAJIBHBIX HOPMAJIbHOE
cofiepikaHue JIEHKOIUTOB. YPOBEHb SPUTPOIIUTOB,
reMOIJIOOMHA HAXOAWJICA B IpeZieaX HOPMAaJIbHbIX
3HaYeHUH. TpoMOOIUTOIIEHNs OTMedYasach B IpyI-
max manueHToB ¢ R. raoultii u R. sibirica B 26.7 u

caused by R. sibirica, and only in every fourth pa-
tient with R. raoultii. Thus, in rickettsiosis caused by
R. raoultii, the main clinical signs of the disease are
moderate or low-grade fever and a moderately ex-
pressed intoxication syndrome. The eschar, regional
lymphadenitis and maculopapular exanthema being
a part of the main triad of rickettsiosis’ symptoms
caused by R. sibirica, are rare in patients of the
group 1.

In 46.7% of patients with R. raoultii and 28.4%
with R. sibirica, the fever up to 39°C with a headache
and a meningeal symptom in the form of a stiff neck
were noted; according to the results of CSF analysis,
no inflammatory changes in the cerebrospinal fluid
were found in all patients, i.e., the phenomena of
meningism were noted. It is of interest, that the
R. raoultii DNA was found in CSF in 4 (26.7%) pa-
tients with meningism syndrome, and the R. sibirica
DNA — in CSF of only one patient. Meningeal syn-
drome was short-term, developed on the 2" day of
the disease, accompanied the fever and manifested
itself by a severe headache and neck pain on move-
ment. Meningeal symptoms regressed within 24
hours. Thus, the fact of the microbial bodies” pres-
ence in the cerebrospinal fluid without obvious in-
flammation of the meninges have taken place. Such a
phenomenon in infectology is known, for example,
in relation to meningococcal infection — with its
generalized forms, meningococci can be present in
the cerebrospinal fluid without the development of
pleocytosis, which is probably associated with im-
mune mechanisms (no cell response to the pathogen
entering any tissue or organ, in this case — the cen-
tral nervous system) [24].

In 80% of patients of the 1t group the hemogram
showed normal number of leukocytes, in 20% — leu-
copenia; leukocytosis was absent (Table 2). In the
2 group, these indicators were comparable to those
of the first one: 21.4% of patients had leukopenia, the
rest — normal leukocyte count. The counts of eryth-
rocytes, hemoglobin were within the normal range.
Thrombocytopenia was observed in the R. raoultit
and R. sibirica groups in 26.7 and 50% of cases re-
spectively; platelet count indices did not differ sig-
nificantly and amounted to 180.8 + 71 and
155 + 60.6 - 109/] respectively. An increase in ALT
activity was found in patients of the R. sibirica group
(p < 0.05) (see Table 2). The increase in ALT did not
exceed a threefold value of the norm, the relief of the
hepatitis symptom occurred by the beginning of the
second week of the disease.

Antibacterial therapy was performed with ceftri-
axone and doxycycline. The duration of treatment
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Ta6uuna 2. JlabopaTopHble TOKa3aTesn Y 60JIbHBIX PUKKETCHO3aMHU

Table 2. Laboratory parameters in patients with rickettsioses

1-1 TpyIIa
(anmeHTH! ¢ PUKKETCHO30M,
BBIZBAaHHBIM R. raoultii)

2-7 TpyIIa
(manueHTHI ¢ PUKKETCUO30M,
BBI3BAaHHBIM R. sibirica)

ITokasaTesnu / Parameters 1 group 2" group
(patients with R. raoultii (patients with R. sibirica
rickettsiosis) rickettsiosis)
(n=15) (n=14)

JletikoruTsl, - 109/11 | Leukocytes, - 109/1 5.4 + 1.3 5.8+2.2

AputponuTsl, - 102/ | Erythrocytes, - 102/1 4.46 £ 0.5 4.6 £ 0.7

Temoruio6uH, r/s1 | Hemoglobin, g/1 139.7 £ 14.5 134.5 + 30

dosunoduisl, % / Eosinophils, % 0.51+ 0.8 0.58 £1.0

Hetirpoduisl, % / Neutrophils, %:

ayIouKosiiepHele / stab 2.0+ 4.4 4.6 £ 6.6
cermeHTOsIIeEpHbIe / segmented 72.1 £ 12.0 67.5 £ 13

Jlumbonutsl, % / Lymphocytes, % 17.7+£9 22.7 + 14.5

Mownorutsl, % / Monocytes, % 6.7+2.4 5.2+ 3.0

TpomboruTer*, - 109/ | Platelets*, - 109/1 180.8 + 71 155.0 + 60.6

AJIT*, En./n | ALT*, Unit/1 34.5 + 32 104.8 £ 158

ACT*, Ex./n | AST*, Unit/] 33.3 + 23 89.4 £ 129

* JI0CTOBEPHOCTD Pa3JIMYHi, P < 0.05.
Significance of differences, p < 0.05.

50 % C/Iy4aeB COOTBETCTBEHHO; IOKA3aTEIN YPOBHS
TPOMOOITUTOB JIOCTOBEPHO HE OTJIMYAIUCh U COCTa-
BwiIn 180.8 + 71 1 155 + 60.6 - 10% /71 COOTBETCTBEH-
Ho. [ToBbIimenne akTuBHOCTH AJIT BBIsABJIEHO Yy 60JTH-
HbIX rpymnsl R. sibirica (p < 0.05) (cM. Tab1. 2). YBe-
nuuyenrie AJIT He IPEeBBINIAIO TPEXKPATHOTO 3HAYUE-
HUSA HOPMBI, KyITUPOBAaHUE IIPHU3HAKA reraTUTa mpo-
KCXOJIMJIO K HauaTy BTOPOU HeJiesin 3a60JIeBaHUA.

AHTHOAKTEPUAJIPHYIO TEPAlUI0  IPOBOJAWIIU
e TPUAKCOHOM U JOKCUIIUKINHOM. J[JTUTETLHOCTD
Jle4eHUs COCTaBUJIA B cpeflHEM 6.7 + 2.0 1 6.6 + 1.7
JTHS B TPYIIaxX 1 ¥ 2 COOTBETCTBEHHO.

ITomumo R. sibirica u R. raoultii, Habo1a11Ch
eMHUYHble ciaydau BbiABiaeHus [IHK pukkercuil
JIpyrux BuzoB. O6cyieoBada 0oJsibHAs 30 JIET, KOTO-
pas MmocTynuiIa ¢ xajmobaMu Ha MTOBBIIIIEHHUE TEMITE-
parypsl Tesna no 37.8 °C, 03HOO, ciaabocTh, pa3ou-
TOCTh. THKYGAIIMOHHBIN MIEPUO/T OT MOMEHTA TIpHCca-
CHIBAHUA KJIEIA /IO Hayajia CHMITOMATHKH COCTABHJI
12 gHel. 3ab01eBaHNE PAa3BUBAJIOCH IIOCTENIEHHO, Ue-
Pe3 HECKOJIBKO JIHEH Iocjie MPUCAChIBAHUA KJIEIa
10/ JIEBOM JIOTIATKON MOSIBIJIACh YMEPEHHO 0oJse3-
HEHHas spuTeMa JruaMerpom 2.5 cM. OHa IpejcTaB-
Jisiy1a co00M PO30BOE MATHO HA MPUIIOHATOM OCHO-
BaHUM, B IEHTPAJTHbHOHN YaCTH MSATHA HAXOIUIACH Te-
MOpparuyeckasi KOpouka TeEMHO-KOPHUYHEBOTO IBETA
JIUaMeTPOM 3—4 MM. JlaibHeHIIIast 3BOJTIOIUS SpUTE-
MBI IIPOSIBJISITIACH YTACAHUEM BOCITAJTUTETLHON OKpa-
CKHM U yMEHBIIEHHEM OTEYHOCTH, 3aBEPIIASACh Ha
BOCBMOM JIeHb TOYEYHOU IMOBEPXHOCTHOU aTpodueit

averaged 6.7 + 2.0 and 6.6 + 1.7 days in the groups 1
and 2 respectively.

Apart from R. sibirica and R. raoultii, the iso-
lated cases of other rickettsia species’” DNA detec-
tion were observed. A 30-year-old female patient
with complaints of fever up to 37.8°C, chills, weak-
ness, tiredness was examined on admission. The in-
cubation period from the moment of tick attack to
the onset of symptoms was 12 days. The disease de-
veloped gradually, a few days after the tick attack
under the left shoulder blade, moderately painful
erythema 2.5 cm in diameter appeared. It was a pink
spot on a raised base, in the central part of the spot
there was a dark brown hemorrhagic crust 3—4 mm
in diameter. Further evolution of the erythema was
manifested by the extinction of the inflammatory
color and a decrease in edema, ending on the eighth
day with a superficial punctate atrophy at the site of
the sloughed crust. A negative ELISA result for tick-
borne borreliosis was obtained. In the skin scraping
from the tick’s bite site the DNA of Candidatus
R. tarasevichiae, a species belonging to the R. ca-
nadensis group, was found [4, 10]. Along the seven-
day course of antibacterial therapy with ceftriaxone,
the fever duration was 4 days. She was discharged
with recovery.

The possibility of infection in humans with Can-
didatus R. tarasevichiae has been described previ-
ously. In 2012, in China, when examining 250 pa-
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Ha MecTe OTTOPTHYBIIEeHCs Kopouku. [Tosyuen oTpu-
1aTeabHbIN pe3yapTaT DA Ha KiteleBoi 6oppesu-
03. B cockobe Koku U3 MecTa IpHCAChIBaHUA O0OHA-
pyxena JIHK «Candidatus R. tarasevichiae», Bu,
BXOZAIINI B rpymiy R. canadensis [4, 10]. JIuTenb-
HOCTD JIMXOPAJIKU COCTaBIJIA 4 HHA Ha (OHE aHTH-
OakTepHaJIbHON Tepamuu IeTPUAKCOHOM B Tede-
HUe 7 THel. BellrcaHa ¢ BbI3ZIOPOBIEHUEM.
BoamoskHOCTS HHpUITMPOBaHUs TIoel « Candi-
datus R. tarasevichiae» ObuLTa ommcana u paHee.
B 2012 1., B Kurae, npu obcienoBanuu 250 60J1b-
HBIX, TOCITUTATM3UPOBAHHBIX C JINXOPAIKOH IOCTIe
[IPUCACBIBAHUS UKCOZOBBIX KJIEIIEH, IIPH HUCCIIEeN0-
BaHUU P00 KPOBU M KOXKHBIX OHOITATOB Y 5 Y€l
onuta BeisaBeHa JJHK «Candidatus R. tarasevichiae»
[25]. Takske y GOJIBHBIX C KJIMHUKOH KJIEIIEBBIX PUK-
KETCHO030B U3 AJITAaliCKOTr0 Kpas C HUCIIO0JIb30BAaHUEM
A oisBienn [gM- u IgG-anTutena k « Candidatus
R. tarasevichiae», 4TO MOKeT CBUIETEIbCTBOBATH O
BO3MOYKHOU IMATOT€HHOCTH JTAHHBIX PUKKETCHI [26].

SAK/TIOYEHUE

MounekyssipHo-TreHeTnueckuin  aHaimmu3 JIHK
PUKKETCUH IOKa3aJl, YTO B KJIMHIYECKUX 00pasiax
MaleHTOB C JIUXOPAJIKOH U IIPUCAChIBAHUEM KJIelna
B aHaMHe3e Ha Tepputopuu HoBocubupckoi obsia-
CTH U AJNTANICKOTO Kpas B SIUJEMUYECKUX Ce30HAX
2016—2017 IT. BeIABAIOTCA R. sibirica, R. raoultii,
«Candidatus R. tarasevichiae», qpyrue Buabl u re-
HOBapUAaHTHI puKKeTcHi u3 rpymmnsl KITJI.

YcTaHOBIEHO, UYTO PUKKETCHO3, BBI3BAHHBIN
R. raoultii, He ©*MeeT TATOTHOMOHHUYHBIX CITEU(U-
YeCKHUX MPU3HAKOB, XOTsI €CTh CUMIITOMBI, II03BOJIS-
IOIIMEe TIPEIOJIOKUTD JUATHO3, TAKUE KaK HAIMUNE
JINXOPAJIKU, IPEUMYIECTBEHHO YMEPEHHO BBIpa-
JKEHHOU WiIu cyO0GheOpUIbHOM, WHTOKCUKAIIUU B
BU/ie ¢1ab0CTH, TOJIOBHOM 60JIH, B TOM YHCJIE C IIPU-
3HAKaMU MEHUHTU3Ma, MUAITUH. Penko BeTpevaroT-
cs1 TIepBUYHBIA ad@eKT, pernoHapHbIA JUMpae-
HUT W IISATHUCTO-IIAITYJIE3HAS CHINb, XapaKTePHbIE
UL PUKKETCH03a, BhI3BaHHOTO R. sibirica.

CrenyeT OTMETHUTD, UTO B HAaCTOsAIIee BpeMs Ja-
GOopaTOpHbIE TECT-CHCTEMBI /ISl BBIABJIEHUsS AHTH-
tes1 npotuB R. raoultii u R. sibirica 8 HoBocubup-
CKOM 00JIaCTH He UCIOJIB3YIOTCS, I03TOMY Jabopa-
TOPHO INaTHO3 PUKKETCHUO03a IMIOATBEP/IUTD He TIPeI-
CTaBjsfAeTcs BO3MOXKHBIM. [locTaHOBKA JHMarHo3a
OCYIIECTBJISIETCS TOJIBKO HA OCHOBAHUU 3IUIEMUO-
Jlornueckux (IpucachlBaHUE KJIeIlla B aHaAMHe3e
6o mpebbIBaHNE B MECTHOCTH, HEGIaTOMIOIyIHOU
10 PUKKETCHO03aM) U KJIMHUYECKUX PU3HAKOB (TIep-
BUYHBIA addeKkT, peruoHaIbHBINA JUMQA/IEHUT,
cbInb). OIHAKO XapaKTePHBIE 151 PUKKETCHO30B IIe-
peunceHHble IPU3HAKYU MOSABJISAIOTCA Ja7leKo He Y

tients, hospitalized with fever after ixodid tick attack,
on assessing blood samples and skin biopsies, in
5 individuals the DNA of Candidatus R. tarasevi-
chiae was identified [25]. Also, in patients with the
clinic of tick-borne rickettsioses from the Altai Terri-
tory, using ELISA, the IgM and IgG antibodies to
Candidatus R. tarasevichiae were detected, which
may indicate the possible pathogenicity of these ri-
ckettsiae [26].

CONCLUSION

Molecular genetic analysis of the rickettsial DNA
showed that in clinical samples of patients with fever
and a history of tick attack in the Novosibirsk Region
and Altai Territory in 2016—2017 epidemic seasons
R. sibirica, R. raoultii, Candidatus R. tarasevichiae,
and other species and genovariants of rickettsiae
from the TSF group are identified.

It was established that rickettsiosis caused by
R. raoultii does not have specific pathognomonic
signs, although there are symptoms that suggest the
diagnosis, such as the presence of fever, mainly mod-
erate or low-grade, intoxication in the form of weak-
ness, headache, including that with signs of menin-
gism, myalgia. An eschar, regional lymphadenitis,
and maculopapular eruptions, characteristic of R. si-
birica rickettsiosis, are rare.

It should be noted that currently the laboratory
test systems for detecting antibodies against
R. raoultii and R. sibirica are not used in the Novosi-
birsk Region, therefore, the diagnosis of rickettsiosis
cannot be documented. The diagnosis is made only
on the basis of epidemiological (a history of tick at-
tack or being in a contamination zone) and clinical
signs (an eschar, regional lymphadenitis, rash).
However, the listed symptoms characteristic of rick-
ettsioses do not appear in all patients, which leads to
difficulties in diagnosis. In such cases, tick-borne
rickettsiosis is difficult to differentiate from the fe-
brile form of tick-borne encephalitis, ixodic tick-
borne borreliosis and other tick-borne infections;
therefore, the detection of rickettsial DNA in clinical
samples by PCR is important for rapid diagnosis, and
its verification, and the administration of rational
therapy [4].
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Bcex 3a00JIEBIINX, UTO MPUBOJIUT K CJIOKHOCTAM B
JIUATHOCTUKE. B TakuX cydyasx KJIeIeBOd PUKKeT-
cr03 TpyAHO audGepeHITTPOBATh OT JIUXOPAJOUHON
¢opmbl KJIeneBoro sHIedannTa, UKCOAOBBIX KJle-
IEBBIX OOPPETNO030B U APYTUX KJIEIEBBIX HH(pEK-
nuii, mostomy BeisiBieHne [ITHK pukkercuii B Kiu-
HuYecknx obpasnax meroaom ITIIP BakHO Jiutst ObI-
CTPOH MAaTHOCTUKUA W BepUQUKAIUM JAUATHO3A U
HazHAuYeHUs pAllMOHAJIBHOU Tepamnuu [4].
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Heir ®T'BOY BO «HoBOCHOUPCKUH TOCY/IapCTBEHHBIHN
MeAUINHCKUH yHUBepcuTeT» Munsapasa Pocenu.

Uroakuna fna IleTpoBHA — MJIaIINN HAYYHBIN CO-
TPYAHUK J1aGOPATOPUH MOJIEKYJIIPHOH MHUKPOOHOJIO-
run ®T'BYH MHCTUTYT XUMHYECKOH 610I0THU U QyH-
JlaMeHTaJIbHOU MeAunuHbl CHOUDPCKOTO OTHeIeHUs
PAH (HoBocubupck).

TukynoBa Huna BukropoBHa — 1-p 610J1. HayK, 3aBe-
JIYIOIIUH JJTabopaTopuer MOJIEKYJISIPHOH MUKPOOHOJIO-
run ®I'BYH MHCTUTYT XUMHYECKOH 61oI0Tuu U QyH-
JlaMEHTAJIbHOU MeAuIUHbI CHOMPCKOTO OT/eIeHUs
PAH (HoBocubupck).

Bypmucrposa Tarbsana 'epmaHOBHA — 3aBe/IyONIAI
7-Mm otzieneHueM I'bY3 HCO «T'oposckas nHpeKInoH-
Has KIMHIYecKass 6ompHUIA N2 1» (HoBOCHOHUPCK).

Kysnenosa Bepa I'aBpunsioBHa — -p MeJl. HayK, IIpO-
deccop xkadenpsr nHGeKUOHHBIX Oosie3HEN PI'BOY
BO «HoBocuOUpPCKUN TOCYAapCTBEHHBIH METUIIUH-
ckuil yauBepcuteT» MunH3ipasa Poccun.
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