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INosiBJIeHME TSKebIX OCJIOKHEHUH B BUe ToJimopranHoi Hegocrarounoctu (ITOH) nociie onepariuiit Kopo-
HapHoro myHTupoBanus (K1) siBjisieTcs pe3ysisraroM TsHKeJIoU CTpecc-peakiuy opranuama. KirroueBbIM aTHO-
[1aTOJIOTMYeCKUM (PAaKTOPOM MHAYKIIMOHHOH (pa3bl KOMILJIEKCHOTO [1aTOJIOTMYeCKOr0 IIpoLiecca, IPUBOJAILETO,
B KOHEYHOM CUeTe, K HapyIlIeHUIO (DyHKIIY OPraHOB U CUCTEM, SIBJISIETCsI HapylleHue (PyHKIM MIMMyHHOI'O pea-
rupoBaHusa. OCOOEHHOCTH peaKIii MUMMYHHOH CUCTEMBI Y KOHKPETHOT'O MHIMBHU/IyYMa B OIIpe/IeIeHHOH CTETTeHI
00yCJIOBJIEHBI TEHETUYECKU U PeayIu3YyI0TCsI Yepe3 aKTUBALIUIO BPOKIeHHOI0 IMMYHUTETA.

Ileas ucciiefoBaHUA: OLIpelesIUTh 3HaYeHue noauMopduama rena TREM-1 B cBs131 C U3MEHEHUEM Chbl-
BOpPOTOUYHBIX KOHIIeHTpauii sSTREM u ux BKJ1aJ B pa3BUTHE II0JMOPraHHON HeJOCTAaTOYHOCTH Y IIAlIIEHTOB
1ocJjie onepanyy KOpOHAPHOI'O LIYHTUPOBAHUS.

Marepuansl 1 MeTOABI. B ricciiefoBaHre BKIIOUMIIN 132 narueHTa ¢ aTepoCKIepo30M KOPOHAPHBIX apTe-
puii, IepeHecIIrX Ollepaliio KOPOHAPHOI'o IIyHTUPOBAHUs1. PaHHUI II0C/Ie0epaliOHHbIN epuo y 30 13 HUX
OCJIOYKHUJICS Pa3BUTHEM I10JIMOPraHHOoM HefocrarouHocTH. KonnenTpanuio STREM B cbIBOpOTKe KPOBU OIIpe-
JleJIsIIM MeTO,0M UMMYHO(EepMEeHTHOr0 aHaIu3a. [enorunuposanue noiuMop@dHbIx caiitoB rena TREM-1 ocy-
IIECTBJISIJIA METOIOM ajliesib-crenuduynoii [P B peasibHOM BpeMeHH 110 TexHosioru TagMan.

Peaynrerarsl. B peaysnbrare nucciaeqoBaHusi 00HAPYKUJIM CTAaTUCTUYECKU 3HAYNMble Pa3J/IM4usl B KOH-
nenTpanusax STREM y nanuenTtos ¢ [IOH u nanueHToB 0€3 0CJI05KHEHUH. YCTaHOBUJIN, UTO KOHIIEHTpalys
STREM 3aBUCHUT OT HOCUTEJILCTBA OIIpe/ie/IeHHbIX a/lyIeJIbHbIX BADUAHTOB B TPeX I0JIMMOP(HBIX caiiTax reHa
TREM-1 (rs1817537, rs2234246, rs3804277)

3akJroueHue. B maHHOIT paboTe BIepBbIe OIPeIeIIIN B3aNMOCBSI3b KOHIIEHTPAIWH IUPKYJIUPYIOIIen
pacrBopumoii popmel TREM-1 u nosiuMopdHbIX BapuaHToB Kogupytoniero rena TREM-1 ¢ BeIpayKeHHOCTbIO
ITOH y manmeHTOB € ueMu4yeckoi 6ose3Hbio cepana (MBC) B mocseonepannonHoM nepuone KIII.

Knrouesvle croea: uwiemuueckas 601e3Hb cep0ua; NoLUOPaHHas HedoCmamo4HoCNLb; KOPOHAPHOe ULYH-
muposarue, 8podicOeH bl ummyHumem; TREM-1

The onset of critical complications (multiple organ dysfunction syndrome, MODS) after coronary artery
bypass grafting is the result of severe stress response. The key etiopathological factor of the induction phase of
the complex pathological process, which ultimately leads to dysfunction of organs and systems, is the dys-
function of the immune response. The characteristics of reactions of the immune system in a particular indi-
vidual are genetically determined and realized through innate immunity activation.
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Aim. To determine the role of TREM-1 gene polymorphism through the changes of sSTREM serum levels
and their contribution to the development of multiple organ dysfunction syndrome after coronary artery by-
pass grafting.

Materials and Methods. 132 patients with coronary atherosclerosis who had undergone coronary artery by-
pass grafting were included in the study. Of them, 30 patients had multiple organ dysfunction syndrome in the
early postoperative period. sSTREM serum levels were measured using enzyme immunoassay. Genotyping of
polymorphic loci of the TREM-1 gene was performed with real-time allele-specific PCR using TagMan system.

Results. Significant differences in sSTREM levels among patients with and without MODS were found.
sTREM levels depend on the carriage of certain allelic variants in the three polymorphic loci of the TREM-1

gene (rs1817537, rs2234246, rs3804277)

Conclusion. The relationships of the levels of the circulating soluble form of TREM-1 and the polymorphic
variants of the coding TREM-1 gene with the severity of MODS were determined in coronary artery disease

patients after coronary artery bypass grafting.

Keywords: coronary artery disease; multiple organ dysfunction syndrome; coronary artery bypass grafting,

innate immunity; TREM-1
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BBenenue

HecMoTpst Ha JOCTUTHYTHIE yCIEXH B 00J1a-
CTH JIEYEHUsI CEPIETHO-COCYINCTHIX 3a00/IeBaHTI
C IPpUMEHEHNEM HOBBIX TUArHOCTUYECKUX U OIle-
paTuBHO-JIe4eOHBIX TEXHOJIOTHUH, 9acTOTa TsKe-
JIBIX IIOCJIEOIIepPAllMOHHBIX OCJIOKHEHUH y Iaiu-
€HTOB KapAuOXUpPypPrudecKoro npoduis
0CTaeTcsi BEICOKOM.

ITocsieonepaniioOHHBIE OCJIOKHEHUS Pa3BU-
BaroTCA B cpenHeM 10 30% ciiy4aeB BCeX KapAUOXU-
PYPTrU4EeCKUX BMEIIaTeIbCTB U 3a4acCTyI0 He CBA3a-
HbI C TEXHUKOU ornepanuu [1]. CaMbIM Ts3KeJIbIM U
OITACHBIM OCJIOYKHEHMEM SIBJIAETCS OJIMOPraHHas
HepocrarouHocTh (IIOH). IIOH xapakrepusyercsa
COBOKYITHBIM HapyII€eHUEeM (I)YHKIII/II/I HECKOJIbKUX
opraHoB (Tpex u 60Jiee) U MPOsIBJIEHNEM HEI0CTa-
TOYHOCTH KayKI0U U3 3aTPOHYTHIX CUCTEM OPTraHU3-
Ma. JlJaHHOe OCJIOYKHEHNE OTHOCUTCA K KpUTUYECKO-
My COCTOSIHMIO U OCTAaeTCs OCHOBHOM IPUYMHON
CMEepTH MallIeHTOB Ha F'OCHUTAIbHOM JTtare [1, 2].

O6s13aTeTbHBIM 371EMEHTOM B pa3puTuu [IOH
ABJSETCS CUCTEMHBIM BOCHAIUTEJILHBIA OTBET
(Systemic inflammatory response — SIRS, CBO).
YUpeaMepHOCTh aKTUBAIUA U OUCKOOPAUHAIUA
B3aumojiericTBus komnoneHToB CBO (kackaj mpo-
" IIPOTUBOBOCIA/JIUTE/IbLHBIX TUTOKNHOB, 0eJIKOB
ocTpo# (pa3pl Bocna/IeHu s, 9HIOKPUHHO-MeTabo-
JIMYEeCKUU OTBET U T.JI.) COIPOBOYKIAETCSI TPAHC-
dopmanueil MUKpOLMPKYJIAIMY, YTO peaanusyeT
pasBuTHE CUCTeMHOU ansreparuu. [3]. Hecmorps
Ha TO, YTO B paHHEM MOCJIe0NeparniOHHOM Iepro-
ne CBO saBasieTcss pU3NOJIOTUUECKUM MEXaHU3-
MOM aJanTallid K XUPYprU4YecKOod TpaBMe U
penepdy3nOHHBIM OBPEKIEHUSIM, Y HEKOTOPBIX
MaleHTOB OH IPOTEKAET ITaTOJIOTUYeCKA HEKOH-
TPOJIMPYEMO ¥ HPOHOJIKUTEIBHO, YTO IPUBOJIUT K
passutuio 110H, B HEKOTOPBIX Cay4Yasax 3aKaH4U-
BaloIIencsa JieTaJbHBIM HcxomoMm [2]. [y1aBHBIM
naroreHeTudyeckum 3BeHoM CBO saBisAwTCA
MMMYyHHBIE PEaKI1Y, a ero IPOsIBJIEHUE — Pe3YJlb-
TaT HapylleHusl (PyHKIIMOHUPOBAHMS KaK KJIeTOY-

HOTO, TaK ¥ TYMOPaJIbHOI0 UMMYHUTETA [4].

Introduction

The rate of major complications following car-
diac surgeries remains high despite recent ad-
vances in the treatment of cardiovascular diseases
with novel diagnostic and surgical technologies.

Postoperative complications occur in around
30% of cardiac surgery cases. The majority of them
are not related to the surgical technique [1]. Multi-
ple organ dysfunction syndrome (MODS) is one of
the most severe complications commonly associ-
ated with poor outcomes. MODS is defined as the
presence of cumulative dysfunction of several or-
gans (three and more). This complication requires
critical care and remains the main cause of death
among patients in the in-hospital period [1, 2].

MODS development is associated with sys-
temic inflammatory response syndrome (SIRS). Ex-
cessive activation and discoordination between
SIRS components (a cascade of pro- and anti-in-
flammatory cytokines, acute phase proteins, en-
docrine-metabolic response, etc.) accompanied by
alterations of microcirculation, contribute to the
development of systemic alterations [3]. Despite
the fact that SIRS is commonly regarded as a phys-
iological mechanism of adaptation to surgical
trauma and reperfusion injury in the early postop-
erative period, some patients experience its patho-
logical and uncontrollable progress, resulting in
MODS and subsequent death [2]. Immune reac-
tions are the main pathogenetic links of SIRS and
its onset represents the result of both cellular and
humoral immunity dysfunction [4].

Triggering receptor expressed on myeloid
cells-1 (TREM-1) is a key receptor of the innate im-
mune response, as well as an important participant
in the activation of early inflammatory reactions
and SIRS [5].

Soluble TREM-1 (sTREM-1) which may be
measured in biological fluids could act as an im-
mune regulator (tuning and integrating signals in
response to damage), rather than an initiator of in-
flammatory response. Expression of TREM-1 on the
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KitoueBbIM  perenTopoM  BPOKIIEHHOTO
MMMYHHOTI'O OTBET4, a TAKKe BAYKHBIM Y4aCTHUKOM
AKTUBAIIUY PaHHUX BOCHAJIUTEHLHBIX PEAKIUi 1
CBO sBJIsieTCS TPUTTEPHBIN PEIIETITOP, IKCIIPECCHU -
pyeMblii Ha MUeJIOUIHBIX KiaeTkax-1 (Triggering
receptor expressed on myeloid cells —TREM-1) [5].

B pactBopumoii popme (STREM-1), koTopast
MOKET OBITH KOJIMYECTBEHHO OIpeiesieHa B O10-
JIOTUYECKNX SKUAKOCTAX, TREM-1 BbIIOJHSAET
(yHKIMU HMYHHOperyiasTopa (HacTpoillka u
WHTErpanys CUTHAJIOB B OTBET HA IIOBPEsKIEHNE),
a He MHUIMHUPYeET BOCIAJIUTEJIbHBINA OTBET. JKC-
npeccust TREM-1 Ha moBepXHOCTHU JUMPOITUTOB
SIBJISIETCSI MOIIHBIM aKTUBUPYIOIIUM (PaKTOPOM
3alyCcKa Kackaja peakiuil BpOsKAEeHHOTO0 UMMY-
HUTETa, a yCUJIeHWe MMMYyHHOI'O OTBeTa 4depes
axtuBaiuio TREM-1 aBJigeTcss HEOOXOIUMBIM JIJIsI
YCIEeIIHOTO IPOTEKAHMsI UMMYHHBIX peakiuii [6].

JItoboe ycTOHYMBOE TTOBBINIIEHUE CONlEPIKa-
Hust STREM-1 MO>KeT yKa3bIBaTh Ha TO, YTO 001IIast
akcnpeccruda TREM-1 noCTOAHHO pacTeT BMeCTe C
BBICBOOOKIEHHEM OOJIBIIIETO KOJIUYECTBA IIPO-
BOCIHIQJINTEJAbHBIX MeauaropoB. Ilocse aToro
JI000€e anbHeHIlee yBeJUYEeHUE COJepsRaHus
STREM-1 mipennoJiaraet JJIMTENbHBIN BOCIIAJIM-
TeJIbHBIM OTBET, 0OBIYHO CBSI3aHHBIN C HebJ1aro-
MPUATHBIM KJIMHUYECKUM MCX0O0M. TeM He MeHee,
nocsencTsud crumynanuu TREM-1 B HacTodAlee
BpeMs U3y4eHbl HeJOCTaTOYHO, 4 MHOTHE UCCIIe-
JIOBAaHUSI NIPOTUBOPEUYNBO OIEHMBAIOT KJINHUYE-
croe 3HaueHue TREM-1. JIo cux nop HeUu3BeCTHO,
AasJssgerca copepskanue STREM-1 renermuyecku
peryJiupyeMbIM U BJUSIET JIU TOJIUMOP(U3M reHa
Ha ero sKCIpecCcuio.

[IprnHuMas BO BHUMaHUe y4acTue JaHHOIO
pellenTopa B peryasiliud IPOBOCHAIUTETbHOU
AKTUBHOCTH KJIETOK, IPEJICTABJISETCA MepCcHeK-
THUBHBIM HCCJIEIOBATh BO3MOKHOCTh UCIIOJIb30BA-
Hus pactBopumoit ¢popmbl TREM-1 (sTREM-1)
kak mapkepa [IOH B paHHeM mocJjeonepanuoH-
HOM IIepuojie y NalyeHTOoB [10CJIe KapIuOXUpyp-
TMYECKUX olleparuil. A TOHUMaHUe 3HAYUMOCTHU
nosnuMopdguaMa reHa, ero KOAupyImlero, B ero
OTHEeJNLHBIX Bapuabe/JbHBIX calTaX, MOSKeT
ITIOMOYb 00ECITEeUUTh MaIleHT-OPUEHTUPOBAHHBIN
MOOXO/I ellle Ha JTame IOATOTOBKM IallMeHTa K
OIlepaTuBHOMY JICYEHHUIO.

llenp — ompeneanThs 3HAYEHHUE MMOJIUMOP-
¢usma rera TREM-1 B cBsI3u C HM3MEHEHUEM
CBHIBOPOTOYHBIX KOHIeHTpaluii STREM u ux BkJa
B pa3BUTHE IOJIMOPTAHHON HEIOCTATOYHOCTHU Y
IMAallMEeHTOB II0CJIe Ollepaluyd KOPOHAPHOIO ITyH-
TUPOBAHUS.

MarepuaJa 1 MeToabI

B mcciienoBanye BRJIIOYMIIN TAIITEHTOB C IMArHO-
30M uInemMuyeckasi 6oae3nb cepana (MBC), moasepr-
IIUXCS XUPYPTUYECKOMY JIEYEHHIO B 00beMe KOpOoHap-
Horo myHTHpoBaHus (KIII) na 6aze ®IBHY «HUU

surface of lymphocytes is an important activating
factor triggering a cascade of innate immunity re-
actions. The enhancement of immune response
through activation of TREM-1 is essential for suc-
cessful immune responses.

Any sustained increase in sSTREM-1 levels may
indicate that the overall expression of TREM-1 is
constantly increasing with the release of more pro-
inflammatory mediators. Thereafter, any further in-
crease in STREM-1 suggests a prolonged inflamma-
tory response, commonly associated with poor
outcomes. However, the effects of TREM-1 stimu-
lation require further understanding, and many of
the studies provide inconsistent data on the clinical
significance of TREM-1. It is still unknown whether
STREM-1 levels are genetically regulated or whether
gene polymorphism affects expression levels.

Taking into account the participation of this
receptor in the regulation of pro-inflammatory ac-
tivity of cells, it seems to be relevant to assess the
potential of its soluble form to be the marker of
MODS in the early postoperative period in patients
who have undergone cardiac surgery. The under-
standing of significance of the gene polymorphism
encoding it in its individual variable sites can en-
sure the use of a patient-centered approach in the
preoperative period.

Aim: To determine the role of polymorphism
of the TREM-1 gene through the changes in sSTREM
serum levels and evaluate their contribution to the
development of MODS in patients after coronary
artery bypass grafting.

Materials and Methods

Patients with coronary artery disease (CAD) who
had undergone coronary artery bypass grafting (CABG) in
the period from 2011 to 2012 at the Research Institute of
Complex Issues of Cardiovascular Diseases were included
in the study. The diagnosis of coronary artery disease was
made in accordance with the national guidelines of the
Russian Society of Cardiology. The study was performed
using CABG Registry (certificate of the state registration
of the database N0.2012620868 «Electronic archive of pa-
tients undergoing coronary artery bypass grafting»).

The inclusion criteria were as follows: clinically and
instrumentally confirmed diagnosis of coronary artery
disease, angina pectoris, CHF; CABG; Caucasianrace and
permanent residency in the Kemerovo region; written in-
formed consent. The exclusion criteria were as follows: a
positive history of malignant tumors, autoimmune and
mental diseases, acute and exacerbation of chronic infec-
tions; surgical complications in the postoperative period.

132 patients (108 (81.8%) men and 24 (18.2%)
women) were included in the study group. The mean age
of patients was 62 years (from 47 to 74). All patients were
informed of the study design and provided written in-
formed consent to participate in it. The study design was
approved by the Local Ethics Committee of the Research
Institute of Complex Issues of Cardiovascular Diseases.

All patients were enrolled retrospectively in two
groups either with MODS or without it. The presence of
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KIICC3» B mepuog c 2011 o 2012 rr. /luarno3 UBC BbI-
CTaBUJIA B COOTBETCTBUU C HAllMOHAJIbHBIMU PEKOMEH-
JaruAMA POCCHIICKOTO KapI0/I0TMYeCcKOro o01IecTna.
PaboTy BEITTOJTHIIIH C MCIIOJIH30BAHEM PETTICTPa KOPO-
HapHOTO LIYHTUPOBAHUA (CBUIETEIBLCTBO O TOCYIAPCT-
BEHHOHM perucrpanuu 06a3bl TaHHBIX No2012620868
«JJIEKTPOHHBIN apXUB IAI[MEHTOB, IIepPEeHEeCIINX olepa-
1110 Q0PTOKOPOHAPHOIO LIIYHTUPOBAHUS»).

Kputepusamu BKJIIOUEHUS B UCCIelOBaHueE [TOCTY-
SKUJIN: KJIMHUYECKU U WHCTPYMEHTAIbHO YCTAaHOBJICH-
Heii nuarnod: MBC, crenokapaus XCH; npoBenenHast
oneparusa KIII; mpuHaaaeskHOCTh K €BPONEOUTHON
pace U Ipo)KuBaHUe Ha Teppuropuu KemepoBckoi
06J1acTH; HaTI4¥e TTOIMCAHHOTO HH(OPMUPOBAHHOTO
coryacusi Ha IpoBeJieHNe uccjenoBanusi. Kpurepuamu
WUCKJIIOYEHNs OBLIN: HAJW4YWe B aHaMHe3e 3JI0Kade-
CTBEHHBIX ONyX0JI€H, ayTOUMMYHHBIX U TICUXUYECKUX
3ab0JIeBaHUMH, OCTPBIX U 000CTPEHNE XPOHNYECKIX FH-
exuuil; XupypruyecKkux OCJI0KHEHUH B IocJieonepa-
LIMOHHOM IIepuoje.

B rpynny nccaegoBanus BRIIOYMAIN 132 manyenTa
(108 (81,8%) mysxunH 1 24 (18,2%) skeHInuHbI). CpeTHUN
BO3pacT NallieHTOB COCTaBMJI 62 roza (ot 47 1o 74). Bcex
MalMeHTOB IpeABapUTEbHO O3HAKOMUJIM C YCJIO-
BUSMU HUCCJIEIOBAHUS ¥ OJYIUIN UX JOOPOBOJIbHOE
nH(GOPMUPOBAHHOE COIVIACHe Ha yJacTue B HeM. PaboTa
ObLTa OlOOpeHa JIOKAJbHBIM 3TUYECKUM KOMHUTETOM
HWM KIICC3.

YuuThiBasi TedeHWe paHHero II0CJeoleparuoH-
HOTI'0 IIepUOo/ia, BCeX IAIlMeHTOB PETPOCIIEKTUBHO pasjie-
JIMJIY Ha IBE TPYIIIbI 10 HAJIWYUIO Un oTcyTcTBrIo [IOH
Ha OCHOBaHHUY 00'EKTUBHBIX KDUTEPHEB COCTOSTHUS Op-
raHuaMa B paHHeM I10cjIeolepalioHHOM nepuoge. [u-
HaMUU€eCKYIO OLIeHKY BbIPpasKeHHOCTHU OPraHHOU Hefl0-
CTaTOYHOCTU B  IIOCJIeONlepalliOHHOM  Ilepuoje
TIPOBOJWJIX C KCTIOJIb30BaHueM MKaJIbl SOFA (Sepsis-Re-
lated Organ Failure Assessment), B KOTOpOii cyMMapHas
OlleHKa CKJIablBaJIach U3 [I0Ka3aresiell BbIPayKeHHOCTU
HeIOCTAaTOYHOCTH Pas3JIMYHbIX CUCTEM (CepIeYHO-COoCy-
JIUCTOMH, bIXaTeIbHOU, HEPBHOH, BbIJIETUTETHLHOU, ITH-
IeBapuTEeJbHOM, TeMocTa3a 1 (PyHKIUU leueHn) (7, 8].

30 maneHToB (22,7%), y KOTOPBIX B paHHEM II0CJTe-
OIlepallMOHHOM IIepUOo/ie JUATHOCTUPOBAHO OCJIOKHEH -
HOe TeueHNe PaHHero II0CJIe0lepaliOHHOIO IIepuosa C
kynHUYeckoi kapTuHoi [TIOH (oneHka o mkane SOFA
4 1 6oJiee OAJIJIOB), COCTAaBUJIU IEPBYIO TPYIIITY (TPyIIIa
¢ IIOH), neraabHOCTD B 9T0H rpymie nocturia 50%. 102
nanueHToB (77,3%) ¢ HEeOCJIOKHEHHBIM TCYEHUEM paH-
HETO0 IT0CJIE0TIEPAIIOHHOTO ITepro/ia 1 6e3 KIIMHIYEeCKI
BBIPa)KEHHBIX IIPU3HAKOB I10JIMOPTAaHHOM HeJgoCTaTou-
"Hoctu (omeHka mo 1mkasie SOFA mMeHee 4 06asioB)
BKJIIOYMJIN BO BTOPYIO Tpymiy (rpymma 6e3 IIOH). Oc-
HOBHBI€ KJIMHUKO-aHAMHECTUYeCKUe XapaKTepUCTUKU
o6cJreyeMoii KOTOpTHI ITPEACTaBU/IM B TabJI. 1.

I'pymimel 00C/IefyeMbIX, OnpesiessieMble B 3aBUCH-
mocTu oT Hanmuus/ orcyrcerBus [I0H, B esiom Ha foomne-
palOHHOM 3Talle He OWIMYA/IMCh II0 OCHOBHBIM KJIU-
HUKO-aHAaMHECTUYECKUM XapaKTepUCTUKaM (Tabur. 1).
BMmecre ¢ TeM, cpefu IAIMEHTOB, Y KOTOPBIX B II0CJIe0Ie-
pamrioHHOM TIepuofie pasBuiiachk [IOH, 66110 cTaTucTh-
yecku 3HaYnMO (p=0,010) OoJIbIle JIUI] C HATMYHEM B
aHaMHe3e XPOHUYECKOH 00CTPYKTUBHON OOJIE3HN JIeT-
kux (XOBJI), mo cpaBHEHUIO ¢ Tpymioi 6es [IOH.

MarepuaJjioM AJ1s1 UCC/IeJOBAHUA NTOCITy;KUJIA Be-
HO3Has KPOBb, B3sITas Y IAleHTOB HATOIAK A0 ollepa-

MODS was confirmed using the objective criteria in the
early postoperative period. The serial assessment of the
severity of MODS in the postoperative period was per-
formed using the SOFA scale (Sequential Organ Failure
Assessment), where the total score consisted of the sever-
ity of failure of different organ systems (cardiovascular,
respiratory, nervous, excretory, digestive, hemostasis and
liver function) [7,8].

30 patients (22.7%) who had MODS in the early post-
operative period (>4 SOFA scores) were included in Group 1
(MODS group) with the 50% mortality rate. 102 patients
(77.3%) without any major complications in the early post-
operative period and without clinically significant signs of
MODS (<4 SOFA scores) were included in Group 2 (non-
MODS group). The main clinical and demographic data of
the study cohort are presented in table 1.

The data presented in Table 1 indicate that patients
with MODS and without it exhibited similar clinical and
demographic parameters. However, chronic obstructive
pulmonary disease was more frequently detected among
patients who had MODS in the postoperative period
(P=0.010) as compared to those who did not have MODS.

After overnight fasting (12 h), the venous blood was
collected using the standard technique that employs
K3EDTA vacuum tubes for subsequent DNA extraction
and serum clot activator tubes from all patients before
surgery and one day after it.

sTREM-1 serum levels were measured by enzyme-
linked immunosorbent assay using a commercial kit
(Human TREM-1, R&D Systems, USA) according to the
manufacturer's protocol. Optical density and concentra-
tions were assessed with the UNIPLAN semi-automatic
enzyme immunoassay analyzer (PIKON, Russia). The
measurements were performed twice, before and after
surgery.

Molecular genetic testing was performed with the
inclusion of 8 TREM-1 polymorphic sites (SNP)
(rs1817537,1rs3804277, rs6910730, rs7768162, rs6917537,
rs3804277, rs6910730, rs7768162, rs6917537, rs3804277,
1s6910730, rs7768162, rs6917537, rs3804277, rs6910730,
1s7768162, rs6917537, rs3804277; rs4711668, rs9471535,
1s2234237) to determine the relationships of sSTREM-1
levels with TREM-1 gene polymorphism and rare alleles
in separate polymorphic sites. The choice of single nu-
cleotide polymorphic sites was due to the sufficient fre-
quency of the alleles, the functional activity of the recep-
tor under study and the absence of studies evaluating the
role of specific polymorphic locus in the development of
early postoperative complications following CABG. DNA
was isolated using phenol-chloroform extraction [9].
Genotyping was performed using TagMan genotyping
assays with fluorescence-tagged probes (Applied Biosys-
tems, USA) in a real-time polymerase chain reaction
(PCR) on a ViiA™?7 analyzer (Applied Biosystems, USA)
according to the manufacturer’s protocol. The character-
istics of the TREM-1 gene polymorphic sites are pre-
sented in table 2.

Statistical analysis was performed with «Statistica
10.0» and «Prism 6» statistic software packages. Pearson's
Chi-squared test with Yates' continuity correction or
Fisher's exact test with a sample size of <5 were used for
the pair-wise comparison of the clinical and demo-
graphic data between the study groups. The Mann-Whit-
ney U-test was used to compare differences between two
independent groups, whereas the Wilcoxon test was used
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Tabsmna 1. OCHOBHBIE KIIMHUKO-aHAMHECTHYECKHE XapaKTePUCTHKY 00C/IeI0BaHHBIX 00JIbHBIX.
Table 1. Main clinical and demographic data of the study population.

Parameters Values of parameters in groups p
with MODS 7 (%) without MODS 7 (%)
Gender
Females 6 (20.0) 18 (17.6) 0,980
Males 24 (80.0) 84 (82.4)
Age, years
<60 11 (36.7) 42 (41.2) 0,817
>60 19 (63.3) 60 (58.8)
Current smokers 9 (30.0) 37 (36.3) 0.677
Obesity (BMI>30 kg/m?) 12 (40.0) 33(32.4) 0.577
Type 2 diabetes mellitus 9 (30.0) 32 (31.4) 0.935
Arterial hypertension 27 (90.0) 94 (92.2) 1.0
Myocardial infarction 23 (76.7) 74 (72.5) 0.831
Significant heart rhythm disturbances 8 (26.7) 23 (22.5) 0.824
Brachiocephalic artery stenoses >50% 7 (23.3) 21 (20.6) 0.945
Ischemic stroke 5(16.7) 9 (8.8) 0.374
Chronic cerebral ischemia 8 (26.7) 29 (28.4) 0.966
Chronic peripheral artery disease 13 (43.3) 31 (30.4) 0.271
Chronic obstructive pulmonary disease 4(13.3) 1(1.0) 0.010
Chronic renal failure 2 (6.7) 4 (3.9) 0.892
Patients in group 30 102

IIpumeuanue. Parameters — mapamerpsl; values of ... in groups — 3Hauenus B rpynmnax; MODS - CITIOH; with /without — c/6e3;
gender - moJt; females — skeHITUHEBL; males — My>KUNHBI; age, years — BO3pacT, JIeT; current smokers — kypsiue; obesity (BMI) —
oxxkupenne (MMT); type 2 diabetes mellitus — caxapusIii quabet 2-ro Tura; arterial hypertension — aprepuanbHas ruriepTeH3us;

myocardial infarction — uadaprr Mmuokappa; significant heart

rhythm disturbances — 3HaunMble HapylLIeHUsI pUTMa CEPIIIA;

brachiocephalic artery stenoses — creHo3b!I OpaxuiiedaabHbIX apTepuii; ischemic stroke ocTpoe — HapyllleHre MO3roBOT0 Kpo-

BooOparenus (umemmdeckoe); chronic cerebral ischemia — xp.

HIIeMUs TOJIOBHOTO M03ra; chronic peripheral artery disease —

Xp. MIIeMUsI HUSKHUX KOHeyHocTel; chronic obstructive pulmonary disease — xp. o6cTpykTuBHasi 60/1€3Hb Jerkux; chronic

renal failure — xp. moye4Hast HeITOCTaTOYHOCTb.

WY U B 1-e CyTKHU II0CJIe Ollepalii B BaKyyMHBIE IIPO-
6upku ¢ anTuroaryasarom K39/ITA (mis mocsemyro-
mero Beigesienus JJHK) u ¢ aktuBaropoM CBepThHIBAHUA
(15 TOJTy4eHU A1 CBIBOPOTKH).

KonuenTpanuio pactBopuMoii ¢popmbl STREM-1 B
CBIBOPOTKE KPOBHU OIIpefesIsiii MeTOIoM TBeprodas-
HOTO UMMYHO(epMEeHTHOIO aHajIu3a C UCIOJb30Ba-
HHEeM KoMMepuecKux HabopoB «Human TREM-1», R&D
Systems (CIIIA), npeqHasHaYeHHBIX JJI HAYYHBIX WC-
CJIeIOBAaHUM, COIVIACHO IIPOTOKOJIY IIPOU3BOLUTEJIS.
VY4eT oNTUYeCKOM IIJIOTHOCTH U pacueT KOHIIEHTpaluu
MPOBONWJIM HA IOJyaBTOMaTU4YEeCKOM HMMYHOdep-
MeHTHOM aHasmaarope «YHUITJIAH» («[TMKOH», Poc-
cus). laMepeHne NpoOU3BOAWIINA IBYKPATHO: 1-4 TOUKa
KOHTpPOJISI — Ha JI00IIepalliOHHOM JTalle, 2-1 TOYKa —
B IIepBble CyTKU [10CJIe OIlepaluu.

Jlns1 BBISABJIEHUS B3aMMOCBSA3U KOHIIEHTpAIUN
STREM-1 c nonumoppuamom rena TREM-1 u HocuTe/Ib-
CTBOM peJKUX ajljleled B OTesIbHBIX I0JIUMOP(HHBIX
caiiTax, IpoBeJid MOJIeKYJIPHO-IreHeTuYeCKoe TeCTH-
poBaHUe C BKJII04eHueM 8 IoIMMOpP@dHBIX caliToB (SNP)
TREM-1 (rs1817537, rs3804277, rs6910730, rs7768162,
1$2234246, rs4711668, 1s9471535, rs2234237). Beibop of1-
HOHYKJIEOTUIHBIX IMOJUMOP(HBIX CAWTOB OBLI 00-
YCJIOBJIEH IOCTAaTOYHOU JJ1 UCCAef0BaHUs 4aCTOTOMN
BCTPEYAEeMOCTU ajijiesed, PyHKIMOHAJIbHON aKTHUB-
HOCTBIO MCCJIelyeMOro pelenTopa U IOJHBIM OTCYT-
CTBHUEM HCCJIGILOB&HHfl, OII€EHMBAIOIMX POJIb TOTO UJIN
WHOI'0 IIOJUMOP(HOro JIOKyca B Pa3BUTUU PAaHHUX
nocsieonepanuoHHbix ocaokHernuit KIII. THK Bbine-
JISITIA METOIOM (peHOI-XTI0pO(POPMHOM SKCTpaKIH [9].
leHoTnnMpoBaHue OCYIIECTBJIAIN MeTonoM TagMan ¢
HUCI0JIb30BaHueM (JIyopecleHTHO-MeUeHHbIX 30H0B
npousBoacTBa KoMnaHuu «Applied Biosystems» (CIIIA)
B (popMmare nnosiMMepasHOU [EITHOM peaKIuU B pesKuMe

to compare differences within the groups. Data are pre-
sented as median and interquartile range (25 Q-75 Q).
ANOVA was used to compare the study groups and de-
termine the relationships between sTREM-1 levels and
the carriage of rare alleles in individual TREM-1 gene
polymorphic sites. A p value of <0.05 was considered sta-
tistically significant.

The following approach was used to adjust the
groups for sex and age [10]:

~ Y. -Y —
Y, =—2—1SD, +Y,
SD,

K

where — is the adjusted parameter score (Y) in
Group 1 for the ith person; — mean and standard devia-
tion for Group 1;, — the same for Group 2. The adjust-
ment for mean values,=; the adjustment for dispersions,

Results and Discussion

Preoperative sSTREM-1 levels differed among
patients who had and did not have MODS following
CABG. sTREM-1 serum levels were significantly
higher in patients who had MODS in the early post-
operative period in comparison to those patients
who did not have MODS (P<0.0001).

sTREM-1 serum levels increased in both
groups in the early postoperative period compared
to the baselines (P<0.0001 for the MODS group and
P<0.0001 for the non-MODS group) (one day after
the surgery). Thus, patients with MODS demon-
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peasbHOro BpeMEHHU Ha a"HanuaaTope «ViiA™7» («Ap-
plied Biosystems», CIIIA) B COOTBETCTBUU C UHCTPYK-
nyell Ipou3BOaUTe/Is1. XapaKTepUCTUKY IOJIUMOPGhHBIX
catitoB rena TREM-1 nipecraBusn B TadJ. 2.

CrarrcTi4ecKkyo 06paboTKy pe3ysIbEraToB BBIIIOJI-
HWJIM C IOMOIIBIO ITporpaMMel «Statistica 10.0», «Prism
6». [1714 TONIapHOT0 CPaBHEHM A KJIMHUKO-aHAMHECTHYe-
CKHUX XapaKTepUCTUK MesKy aHaJIU3UPyeMbIMU I'PyII-
1aMu UCIIoJIb30BaIu Kpurtepuil 2 [lupcona c nonpas-
Koii leTca Ha HeNpepLIBHOCTh WJIM TOYHBIH TECT
dwurmepa npu o6’beMe BEIOOPKH <5. 3HAYNMOCThH pas-
JIMYUH MeKIy ABYMsI He3aBUCUMBIMU I'PyIIIaMU OL[€HU-
eanu U-kpurepueM MaHHa-YWUTHH, a BHYTPUA TPYyNIl
KputepreM BuikokcoHa. [laHHBIE IIpeACTaBUIIN KaK
MeAuaHy U UHTepKBAPTUJIbHBIN pasdMax (25 Q-75 Q).
CpaBHEHHeE TPy, a TAKKe OIIpeieIeHre B3aUMOCBA3U
rourenTpanuii STREM-1 ¢ HOCUTETbCTBOM PEIKUX aJl-
JleJiell B OTJe/IbHBIX TOJIMMOPdHBIX caliTax reHa TREM-1
OIpeJesdan C MOMOIBIO JUCIEPCAOHHOTO aHAJ/JIM3a
(ANOVA). Paszmmuus cUUTaJIN CTAaTUCTUYECKN 3HAYM-
mbIiMu Iipu p<0,05.

1 ycTpaHeHus pasjuuuil MeskJy Ipylamy,
PpasyIM4aIIIMUCA 110 IT0JIy ¥ BO3PACTY, UCIIOIb30BaIN
caemytommi moaxop, [10]:

v Y, —Y, v
Y, =——SD, +Y,
SD,
H

rJie — CKOPPEeKTUPOBAaHHOE 3HAaYeHHE NMPU3HaKa
(Y) B nepBoil rpynne y i-ro MHJUBUA;, — COOTBET-
CTBEHHO CpejiHee 3HauYeHHe U CTaHJapTHOe OTKJIOHe-
HHe IIOKasareJisd B IepBOM rPyIIIie;, — TO ke BO BTOPOU
rpynie. [Ipr He06XOIUMOCTH YCTpaHEHUsT PA3JIHIAHI
TOJBKO CpPeTHUX 3HAYEeHUH,=; NMPHU HEeOOXOIUMOCTH
yCTpaHeHHUs PasJuduil TOJIbKO B JUCIEPCHUsX, =.

Pe3yibrarhl U 00Cy:K/A€HHE

O6Hapysku/Iy, 4TO elle Hepej Xupyprude-
CKHMM BMEIIATeJbCTBOM Y IAIUEHTOB IBYX OIU(D-
¢epennmpoBanubix rpynn (c IIOH u 6e3 TIOH)
CbIBOpPOTOYHBbIE KOHIleHTpanuu STREM-1 ominua-
JIUCH. Y TTAIMEHTOB C IPOsIBJIEHUEM KIIMHUYECKOHN
Kaptussbl [IOH B nnocjieonepaliiOHHOM IIepuoOze
KoHuleHTpanusa STREM-1 B CBIBOPOTKE KpOBU
3HAYMMO [IpPEeBBIMIAJO0 COJepsKaHue TAaHHOTO
6eska y manpenToB 6e3 TIOH (p<0,0001).

strated a 2-fold increase of STREM-1 levels (before
surgery: 307.5 (276.2; 452.7); one day after surgery:
655.3 (556.4; 782, 2), whereas patients in the non-
MODS group had a 1.5-fold increase (before sur-
gery: 155.3 (131.2; 200.6); one day after surgery:
238.9 (194.4; 326.1), respectively). The differences
in sSTREM-1 levels between patients in the study
groups in the early postoperative period was con-
sidered as significant (P<0.0001). Thus, the com-
parative analyses (both between the groups and
within the groups) of sTREM-1 secretion at two
time points revealed an increase in STREM-1 serum
levels in patients with and without MODS. These
results may indicate that sSTREM-1 has a prognostic
value since significant differences in its serum lev-
els have been observed at the preoperative period
and have been related with dynamic effects, partic-
ularly in patients who have had MODS in the early
postoperative period. Serial changes in sSTREM-1
levels among patients from two study groups are
presented in fig. 1.

The carriage of rare alleles in three polymor-
phic sites (rs2234246, rs3804277 and rs1817537) out
of 8 studied TREM-1 genes was associated with
high sSTREM-1 serum levels among patients in the
preoperative period and did not depend on the pa-
tients’ group, gender or age (P=0.0005). Homozy-
gous for the T (T/T) rs2234246 minor allele of the
TREM-1 gene was associated with higher sSTREM-1
serum levels as compared to the C/T genotypes
(P=0.0218) and C/C (P=0.0057) genotypes in the
total sample of patients. In addition, the presence
of homozygous minor alleles of two other polymor-
phic sites (T/T rs3804277 and G/G rs1817537) was
associated with increased sSTREM-1 serum levels as
compared to heterozygous genotypes and homozy-
gous genotypes — the carriers of a frequent alter-
native allele (P=0.0167 and P=0.0066, respectively).
There were no relationships between the carriage
of certain alleles of single nucleotide polymorphic
TREM-1 sites in the total cohort of patients and
STREM-1 serum levels one day after surgery
(P>0.05). We may assume that in the homozygous
state, the minor alleles of the three polymorphic

Tabsuma 2. XapakTeprucTHKa NouMop@HEIX caliToB reHa TREM-1(6p21.1).
Table 2. Characteristics of the TREM-1 gene polymorphic sites (6p21.1).

SNP Location Position within genes MAF Nucleotide substitution Amino acid substitution
rs1817537 41276829 intron 407-599 0.37 CCTTT [C/G] TGTTC -

rs3804277 41277434 intron 407-1204 0.37 AGTGC[C/T]CCACC -

rs6910730 41278895 intron 407-2665 0.27 GCAAG(A/G]AATCT -

1s7768162 41287773 intron-64-1054 0.29 AAAAA[A/G]TAACT -

1s2234246 41276002 3"UTRN/A 0.37 TCACC[C/T]GCTAT -

14711668 41278735 intron 407-2505 0.30 CTGGA[C/T]TTTGG -

1s9471535 41287752 intron -64-1033 0.16 ATTCCIC/T]ACTGC -

1s2234237 41282728 exon 73 0.16 AATTA[A/T]CTGAG Missense mutation Thr25Ser

Note. SNP - single nucleotide polymorphism; MAF — minor allele frequency in the «1000 Genomes».

IIpumeuanne. SNP (Single nucleotide polymorphism) — oqnonykaeoTuaHbIN nonuMopduam; location — nosunus; position
within genes — mo3unus B rene; MAF (Minor allele frequency) — yactora MUHOpPHOrO (peJKOro) ansess B mpoexre «1000
Genomes»; nucleotide substitution — HykJieoTugHAass 3amMeHa; amino acid substitution — aMMHOKHMCIOTHAs 3aMeHa; missense

mutation — MECCEHC-MyTanus.
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B panHeM nocsieonepaiioHHOM 1iepuoze (1-e
CYTKHM I10CJI€ OIIEPAaTUBHOI'0 BMellaTe/IbCTBa) KOH-
neHTpauuu STREM-1 B CBIBOPOTKE KPOBU ITallvieH-
TOB 00eWX rPyNIl YBEJIMYUINCH 110 CPAaBHEHUIO C
HUCXOAHBIM ypoBHeM (p<0,0001 gy rpynnsl ¢ [IOH
u p<0,0001 nnsa rpynmsl 6e3 TIOH). IIpu atom y
nanueHToB u3 rpynnsl ¢ IIOH konuenTpanuun
STREM-1 yBesmmamuivich O0J1ee 4yeM B 2 pa3a (110 ore-
pamuun: 307,5 (276,2; 452,7); mepBble CYTKU I10CTIE
oneparmu: 655,3 (556,4; 782,2)), a y manueHToB 0€e3
[TOH — B mosrTopa pasa (o onepanuu: 155,3 (131,2;
200,6); mepByle CyTKY ITOC1e onepaunu: 238,9 (194,4;
326,1) coorBeTCTBEHHO). Pa3HuIla B BeJIMYNHE KOH-
LleHTpaluuil y MayeHToB ABYX TPYIII B PaHHEM
MTOC/Ie0TIepaIMOHHOM ITeprojie ObLIa TOKe 3HAYH-
Moi1 (p<0,0001). Taknum 06pa3om, CpaBHEHNE CEKpe-
muu STREM-1 o AByM BpEMEHHBIM TOYKaM (KakK
MeyKIly 'PpylIIaMy, TaK U BHYTPHU IPYIIIl) BBIABUJIO
yBeJsinyeHne KoHneHTpanuu STREM-1 B CBIBOpOTKe
nanuenToB ¢ ITIOH nocsie onepanyuy Kak IIpu HOP-
MaJIbHOM Te4EeHUH [10C/Ie0NepaiOHHOIO IIepUOoa,
Tak 1 y nauueHTos ¢ ITIOH. ITosyyenHnble pesynsra-
Thbl MOI'YT YKa3bIBaTb Ha IIPOIrHOCTUYECKYIO IIEH-
HOCTb MapKepa, JeMOHCTPUPYIOILIEr0 BBIPAKEH-
Hble OTIMYYA B BeJWYUHE CHIBOPOTOYHBIX
KOHIIeHTpAIMH ellle Ha T00IepalliOHHOM JTalle 1
CBsI3aHHbIe C TUHAMUYeCKUMU 3(pheKTamu, UMeH-
HO y TIAIIMEHTOB, y KOTOPBIX B pAaHHEM II0C/IeoIepa-
IMOHHOM Tiepuoie pa3dpuiiack [IOH. I'pacduueckoe
Ipe/icTaBJeHNe  W3MEHeHUsl  KOHILeHTpanun
STREM-1 B guHaMHuKe B HCCJIE€NyeMBbIX I'pyIIiax
IpeJCTaBUJIx Ha puUC. 1.

Onpepnesniay, 4YTO HOCUTEJIbCTBO PEIKUX
assiesied B Tpex moJuMOp@HBIX caliTax (rs2234246,
rs3804277 u rs1817537) 3 8 M3y4yeHHBIX I'eHa
TREM-1 cBA3aHO C BBICOKUM COJepsKaHUueM
STREM-1 B CBIBOpOTKE KpPOBU IAIMEHTOB Ha
JOOIIepallMOHHOM JTalle ¥ He 3aBUCUT OT I'PYyIIIIbI,
IoJia ¥ Bo3pacra nauueHTos (p=0,0005). Ycrano-
BUWJIY, YTO TOMO3UTOTHBIN F€HOTHII 10 MUHOPHOMY
astesio T (T/T) rs2234246 rera TREM-1 cBs3aH ¢
6os1ee BbIcOKNM ypoBHEM STREM-1 B CBIBOPOTKE
KpOBHU B cpaBHeHuH c reHorunamu C/T (p=0,0218)
u C/C (p=0,0057) B 00111€i BEIDOPKE MAIMEHTOB.
Hanyuuue roMo3WTOTHBIX MHHOPHBIX aJijiesied
IBYX Apyrux mnojauMop¢pHbix caitoB (T/T
rs3804277 n G/G rs1817537) Takske acconmupoBa-
HO C IOBBILIEHNEM KOHIEHTPAIlMACBIBOPOTOYHO-
ro STREM-1 npu cpaBHEHUHU C reTepO3UrOTHBIMU
FeHOTHUIIaMU ¥ TOMO3UIOTHBIMU MeHOTUIIaMU —
HOCHTEJIAMU 4aCTOr'0 aJIbTepHATUBHOIO aJljIeJis
(p=0,0167 u p=0,0066, coorBeTcTBeHHO). CBA3NU
MEeYKly HOCUTEJIbCTBOM OIpeesIeHHBIX ajjesnen
OTHOHYKJIEOTUJHBIX TOJUMOP(MHBIX CalTOB
TREM-1 B 00111€#1 KOTOPTE MAIIEHTOB C CHIBOPO-
TOYHBIMU KOHUeHTpanuamMu STREM-1 1mocae
XUPYPru4vecKoro BMemarejabcrBa (l-e cyTku
IocJie onepanuu) He BeIABUIN (p>0,05). MoXHO
NIPEJIIOJ0KUTD, YTO B TOMO3UTIOTHOM COCTOSTHUU

STREM-1 pg/mL

1000- %
800 v *
3
600- l
400 - 7
N
200+ //
Before One day
surgery after surgery
MODS
e Without MODS
*  p<0.0001

Puc. 1. CeiBopoTouHble KoHIeHTpauuu STREM-1 y nanuen-
TOB c/0e3 CITOH.

Fig. 1. Serial changes in sSTREM-1 serum levels among patients
with and without MODS.

Ipumeuanwue. [lyis1 puc. 1, Tabut. 3: MODS — CITOH; without —
6es. [lns puc. 1, 2, Tada. 3: before surgery — 1o onepanumy; one
day after — 1-e cyTku nmocie.

loci of the TREM-1 gene can directly affect the ex-
pression of sSTREM-1, regardless of the stressful
damaging factor, including cardiac surgery.
STREM-1 serum levels of the examined patients,
depending on the carriage of allelic variants of the
TREM-1 gene at different time points are presented
in fig. 2.

However, the observed relationships of high
STREM-1 serum levels with the carriage of rare al-
leles in individual polymorphic sites of the TREM-
1 gene were not confirmed statistically (P>0.05) for
the preoperative and early postoperative periods
after all the patients were assigned into the study
groups according to the presence of MODS. The ob-
tained results are related to the fact that sSTREM-1
levels have not been changed significantly within
the groups. The relationship between the genotype
of the TREM-1 gene polymorphic variants and high
STREM-1 serum levels in the total cohort of pa-
tients at different time points (before surgery and
one day after surgery) has not been found either.
The obtained findings confirmed the hypothesis
that none of the genotypes of the eight polymor-
phic loci of the TREM-1 gene control reduction of
the increased sTREM-1 levels following CABG.

Nevertheless, patients with MODS who were
the carriers of homozygous and heterozygous geno-
types on the rare allele of rs2234246, rs1817537,
rs3804277 polymorphic variants had significantly
higher mean sTREM-1 serum levels in the preoper-
ative and early postoperative period as compared to

those patients without MODS. The dependence of
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Puc. 2. CBsA3b MKy reHOTHIIaMHU NTOJTUMOpP(dHBIX BapuaHTOB reHa TREM-1 u konyecTrBeHHBIM cofep:xanuemM sTREM-1 B

CbIBOPOTKE KPOBH.

Fig. 2. Relationships between the genotypes of the TREM-1 gene polymorphic variants and sSTREM-1 serum levels.

MUHOPHBIE aJIIeJIU TPeX MOJIUMOP(HBIX JTJOKYCOB
reta TREM-1 MOTyT HEIOCPEICTBEHHO BJIUATH Ha
akcnpeccuio STREM-1 He3aBUCUMO OT CTPECCOBO-
ro IoBpeskJarolero (pakTopa, B TOM 4HCIIe, Kap-
JIUOXUPYPrUYECKOI0 BMellare/bcTBa. KOHIeHT-
pamuu sTREM-1 B chIBOpPOTKe 00C/IeJOBaHHBIX
MIAallUEeHTOB B 3aBUCUMOCTH OT HOCHUTEJIbCTBA
asuIeJIbHBIX BapuaHToB reHa TREM-1 B pasHble
BpEeMEHHBIE TOUYKaM MCCJIeI0BaHUs IIPEICTaBIIe-
HBI Ha puUC. 2.

Onnako, moJryueHHas B3auMOCBSA3Eb BBICOKUX
CBIBOPOTOYHBIX KOoHIleHTparuii STREM-1 ¢ HocH-
TeJILCTBOM PEJKUX aJjljiesiedl B OT/leIbHBIX I10JIH-
MopdHbIX caliTax reHa TREM-1 He noaTBepskaa-
€TCA IIpU CTAaTUCTUYECKOM aHajmse (p>0,05)
nocsie quddeperpoBaHHOr0 pasiese s namu-
eHToB 1o rpynnam (c [TIOH unau 6e3 ITOH) kak Ha
JIO0OIIepalMOHHOM, TaK U B paHHEM I10CjIeonepa-
LUOHHOM Ilepuopax. IlosiyueHHBIE pe3y/braTbl
CBSA3aHHBI C T€M, 4YTO KOHIeHTpauuu STREM-1
BHYTPH IPYIII 3HAYUTEJIbHO HEe U3MeHsJINCh. He
BBIABUJIM 3HAUMMON CBSI3W MeKJY T€eHOTHUIIOM

STREM-1 serum levels on rs1817537, rs2234246 and
153804277 genotypes of the TREM-1 gene in patients
with a normal postoperative course and those with
MODS is presented in table 3.

Previous studies have shown that sSTREM-1
can be a valuable diagnostic biomarker for various
infectious diseases [11-16]. It is generally assumed
that receptor expression is modulated on the cell
surface during active infectious invasion, then
TREM-1 is released from the cell membrane by
shading and the formation of a freely circulating
soluble form of sSTREM-1.

It is well known that changes in STREM-1 lev-
els may predict the survival and mortality of pa-
tients with early signs of sepsis [17, 18, 28]. Gibot et
al. found that a moderate dose of circulating
STREM-1 contributes to the survival of patients
with sepsis, while high doses may predict activation
of a neutrophil respiratory burst and increase the
risk of death due to the hyperactivation of inflam-
matory mediators [19]. Thus, the authors substan-
tiate the assumption that TREM-1 actively partici-
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Tabmumna 3. CeiBopoTouyHbIe KOHIeHTpanuu STREM-1 y maniieHTOB ¢ HOpMaJIbHBIM Te€UeHHEM IT0cJIeonepa-
1roHHOro nepuoja u ¢ IIOH B 3aBHCHMOCTH OT HOCUTEJIBCTBA aJlJIeJIbHBIX BAPHAHTOB 1$1817537, rs2234246 n

1s3804277 rena TREM-1 .

Table 3. sSTREM-1 serum levels in patients with and without MODS, depending on rs1817537, rs2234246 and

rs3804277 of the TREM-1 genotype.

ID Genotype Values of parameters on the study stages in groups
Before surgery P One day after surgery p
MODS (n=30) without MODS (n=102) MODS (n=30) without MODS (n=102)
152234246 CcC 276.2 (266; 361.1) 158 (132.5; 194.6) 0.111 592.9 (495.8; 690) 239.5(191.5;359.4) 0.496
CT 303.4 (278.5; 444.3) 153.4 (128.4;200.5) <0.0001 721.1 (561.6;790.6) 220.2 (194.4;317.7) <0.0001
TT 415.3 (360.1;626)  176.6 (137.4;247.6) 0.045 566.5 (526.3;645.2)  320.9 (227;362.9)  0.956
rs1817537 CC 276.2 (269.4;513.1) 153.9 (131.2;191.9) 0.0143 690 (495.8; 795.5) 239.5(191.5;358.7)  0.078
CG 301.8 (270.6; 371.3)  155.3 (128.8; 202.5) <0.0001  696.7 (560.2; 787) 220 (194.9; 316.3)  <0.0001
GG 415.3 (360.1;626)  170.5 (136.4;255.9)  0.050  566.5 (526.3; 642.5) 322.3 (266.8; 376.4)  0.999
1s3804277 CcC 276.2 (269.4;513.1) 153.9(131.2;191.9) 0.0143 690 (495.8; 795.5) 239.5(191.5;358.7)  0.078
CT 301.8 (270.6; 371.3)  155.3 (128.8; 202.5) <0.0001  696.7 (560.2; 787) 220 (194.9; 316.3) <0.0001
TT 415.3 (360.1; 626)  170.5 (136.4; 255.9)  0.050  566.5 (526.3; 642.5) 322.3 (266.8;376.4) 0.999
1s7768162 GG 325.9 (277.9; 431) 155.7 (132.1; 202) < 0.0001 642.5 (560.2; 777.4) 291.8 (194.1; 338.4) <0.0001
AG 305.1 (266; 506.4)  153.9 (126.4;195.7) <0.0001 721.1(550.4;789.1) 222.6(190.8;311.2) <0.0001
AA - 160.3 (135.2; 199.6) - - 267.1 (205.2; 360) -
1s6910730 GG - 199.6 (101.7; 297.4) - - 268 (135; 401) -
AG 300.1 (269.4; 347.2) 151.8 (121.8;180.7) 0.0006 607.8 (494.3;715.5) 215.2(182.7;313.6) 0.0005
AA 346.9 (279.9; 527.4)  160.7 (131.9; 202.6) <0.0001 696.7 (565.8; 787) 243.3 (200.4; 344) < 0.0001
152234237 AA - 199.6 (101.7; 297.4) - - 268 (135; 401) -
AT 300.1 (269.4; 347.2) 153.4 (115.1;183.9) 0.001  607.8 (494.3; 715.5) 235.4 (183.5;309.4) 0.0009
TT 346.9 (279.9; 527.4)  160.4 (131.8;200.7) <0.0001 696.7 (565.8; 787)  239.5 (199.8; 349.5) <0.0001
1s9471535 CcC - 199.6 (101.7; 297.4) - - 268 (135; 401) -
CT 300.1 (269.4; 347.2) 153.4 (115.1;183.9) 0.001  607.8 (494.3; 715.5) 235.4 (183.5;309.4) 0.0009
TT 346.9 (279.9; 527.4)  160.4 (131.8;200.7) <0.0001 696.7 (565.8; 787)  239.5 (199.8; 349.5) <0.0001
154711668 CcC 325.9 (277.9;431)  151.8(129.9; 204.2) <0.0001 642.5 (560.2;777.4) 263.6 (192.7;323.6) < 0.0001
TC 305.1 (258.7; 465) 161.6 (130.202.7)  0.0001 696.7 (548.3; 776.4) 238.2 (198.1;316) < 0.0001
TT 456.5 (276.2; 636.7)  145.8 (134.3;193)  0.2827 - 239.5 (194.3; 356.1) -

rosiuMopHBIX BapuanToB rena TREM-1 u ypos-
HEM BBICOKUX CBIBOPOTOYHBIX KOHIIEHTPAIIUN
STREM-1 B 00111€11 KOrOpTE IMAIIeHTOB B OTHOIIIE-
HUM BpPEMEHHBIX TOYEK (HO omepanuu U B 1-e
CyTKM IIocJe onepaunuu). TemM cambIM IIOATBEp-
SKIaeTcsl TMIIOTe3a O TOM, YTO HU OIUH U3 'eHOTHU-
noB 8 moiuMopdHbIX caiiToB reHa TREM-1 He
cHusKaet ysesimdeHue yposHa STREM-1 B orser Ha
cTpecc olepanyu.

B To ske Bpemsi, IpU CpaBHEHUM TPYIIIOBBIX
ToKa3aresjiell 0OHAPYKWJIN, YTO y IaIllMEeHTOB
rpynusl ¢ [IOH, ABIAI0IINXCA HOCUTEJIAMUA IOMO-
3UTOTHBIX ¥ T€TEPO3UTOTHBIX TEHOTUIIOB T10 pe/l-
KOMY aJjesiio  TOJUMOP(MHBIX BapHAHTOB
rs2234246, rs1817537, rs3804277, kak 1o onepa-
LIUY, TAK U B 1-€ CyTKHU II0CJIe Ollepannu, CpefHee
3HaYeHWEe ChIBOPOTOYHBIX KoHIIeHTparmii STREM-1
JIOCTOBEPHO BbIIIe I10 CDABHEHHUIO C AaHAJIOTUYHbI-
Mmu y narueHaToB 6e3 [IOH. 3aBucuMocTh CHIBOPO-
TOYHBIX KoHIeHTpanuii STREM-1 oT reHOTUIIOB
rs1817537, rs2234246 u rs3804277 rena TREM-1y
MalreHTOB C HOpMaJbHbIM Te€YEHHEM I10Cseone-
paumnonHoro nepuosaa u ¢ IIOH nipencrasuau B
TabJr. 3.

Panee B mccieqoBaHUSX IPYrMX aBTOPOB
Ob1I0 TTOKasano, 4To STREM-1 MokeT ObITH I[eH-
HBIM TMAarHOCTUYECKUM OMOMapKepOM JJIsI pas-
JIMYHBIX WH(PEKINOHHBIX 3aboJsieBanuid [11-16].
[Ipenmosiaraercsi, 4TOo BO BpeMs aKTUBHOU
MH(EeKITMOHHON NHBA3UH 9KCITPECCHsI PETENTopa
Ha IIOBEPXHOCTU KJIETKU MOIYJIUPYETCH, 3areM

pates in the regulation of septic response. Despite
the obvious effects of over-stimulation through
TREM-1, recent evidences suggest that the release
of STREM-1 is necessary for successful antimicro-
bial responses.

Moreover, there are numerous studies com-
paring sSTREM-1 with CRP (C-reactive protein) and
PCT (procalcitonin) to determine a biomarker that
better predicts the onset of sepsis [20, 21].

To date, STREM-1 is actively involved in au-
toimmune diseases and inflammatory reactions.
The studies demonstrating the involvement of
TREM-1 in pathological conditions without under-
lying infectious process are of particular impor-
tance. Dai et al. focused on the estimation of the re-
lationships between sTREM-1 serum levels and
coronary artery disease. STREM-1 serum levels
were significantly lower in patients with coronary
artery disease than in the control group (P<0.001)
[22]. The authors suggested that TREM-1 may act
as a vascular protective factor.

Patients (n=280) undergoing coronary artery
bypass grafting were included in the study by Wang
et al. One year after CAG, 130 patients were diag-
nosed with restenosis. After STREM-1 serum levels
measurements, they found that patients with
restenosis had a 1.35-fold increase in STREM-1 lev-
els in comparison with patients without restenosis
(P=0.001) [23].

Golovkin et al. have studied the possibility of
using STREM-1 as a marker of the severity of SIRS
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Knunudyeckue NpaKTHUKa U UCCJeJOBaHUA

poucxonuT BeicBoOokIeHe TREM-1 ¢ KyieTou-
HOII MeMOpaHBI ITyTeM IIEWTUHTA 1 00pa3oBaHNe
CBOOOIHO  NHMPKYJIUPYIONIEH  PacTBOPUMBIN
¢dopmbl STREM-1.

M3BecTHO, 4TO C IIOMOIUBIO ONpeAeseHUsI
U3MeHeHN!  KOHIEHTpaluu  PpacTBOPUMOTO
STREM-1 MOKHO HOpPOrHO3UPOBATH BBIKUBAE-
MOCTBb U CMEPTHOCTB ITAIIUEHTOB HA paHHEeU CTa-
nuu cericuca [17, 18, 28]. B uccimegosanuu Gibot ¢
coaBTOpaMu OOHApY’KEHO, YTO YMepeHHasl /103a
nupryaupytomtero sSTREM-1 ciocoOCTBYET BBIKU-
BaeMOCTH IIPU CEIICHCE, B TO BpeMs KaK BbICOKHE
J103bI IPOTHO3UPYIOT aKTUBAIIUIO HEUTPOUIb-
HOI'O0 peCIMpaTOpHOrO B3phIBA U IIOBBILICHUE
PHCKOB JleTaJIbHBIX NCXO0B 3a CUET THIlepPaKTHU-
Ball¥ BOCIIAJIMTEIbHBIX MeaguaTopos [19]. Takum
06pasoM, aBTOPHI 0O0CHOBBIBAIOT IPE/IIIOJIOKE-
Hre 00 aktuBHOM yuactuu TREM-1 B perynsanun
cenTu4decKkoro orsera. Hecmorpa Ha oueBugHbIC
MIOCJIEICTBUSI Ype3MepHOU CTUMY/ISLUU uyepes
TREM-1, nocienHue JaHHbIe CBUETEIbCTBYIOT O
TOM, 4TO BeICBOOOKAeHe STREM-1 HEo0XoauMo
JIJTST YCTIETITHBIX aHTUMUKPOOHBIX OTBETOB.

Takske aBTOPBI TPOBOIAT PabOTHI IO CPaBHE-
Huto STREM-1 ¢ CRP (C-peakTuBHbBIN 0eJIOK) U
PCT (IpoKaJIbIUTOHUH) [IJIsI OTIpeIesIeHusI O10-
MapKepa, KOTOPBIU Jyullle IpeCcKa3bIiBaeT Ipo-
rHo3 cemncuca [20, 21].

Ha ceronHsAmIHWE JeHb yCTAaHOBJIEHO, YTO
STREM-1 aKTUBHO y4aCTBYeT B ayTOMMMYHHBIX
3aboJieBaHUAX W BOCHIAJUTEbHBIX DPEaAKITUSX.
VHTepec mpecTaBIIsIOT paboThl, AEMOHCTPHUPYIO-
mue ydactue TREM-1 1npu NDarogoru4yecKux
COCTOSIHUSIX, He UMEIOIINX B CBOel OCHOBe BbIpa-
sKeHHOTO MH(EeKIMOHHOrO Tnpoiiecca. Tak B 2016
roxy D. Dai ¢ coaBTropamMu IIpoBeJin ucciaefoBaHue
10 OIIpEeJeJICHUIO CBA3M YPOBHSA ChIBOPOTOYHBIX
koHneHTpanui sTREM-1 ¢ wumemuveckou
00Js1e3HBI0 cep/la. BpLIO opeesieHo, YTo ChIBO-
porounblie KoHIleHTpanuu sTREM-1 6b111 3HAYH-
TeJIbHO HUyKe Yy ImanueHToB ¢ BC, yeM B KOHT-
poabHOU rpynme (p<0,001) [22]. ABTOpBI
NPEIION0KUIIN, YTO JaHHBIU pe3yabTaT JeMOH-
crpupyet posab TREM-1 B kayecTBe COCyAUCTOrO
3aIIUTHOTO (PaKTopa.

B 2017 rony Fang Wang ¢ coaBTopaMu 1poBe-
JI HCCeNOBaHUE C BKJIOYEHUEM IalieHTOB
(n=280), moaBepruuxcs onepanuu KOpOHapHOTro
HIYHTHUpOBaHusA. Uepes rofg nocse auruorpapuue-
CKOTO rccienoBanus y 130 maruenToB ObIJI quar-
HOCTHPOBaH pecTeHos. [lociie onpeeneHusa KOH-
neHTpanuu STREM-1 B CHIBOPOTKE YCTaHOBJIEHO,
4TO Y NAleHTOB C peCTeH030M ypoBeHb STREM-1
B 1, 35 pa3 BhIllle, UeM y ITaIfueHToB 0e3 pecTeHo3a
(p=0,001) [23].

PaHee OBIJIO TIPOBENEHO HCCJIEJOBAHUE O
BO3MOYKHOCTHU UCI0JIb30BaHusA STREM-1 Kak map-
Kepa BbIpaskeHHOCTH CBO u ero ocJjioskHeHUH B

IepuoIlepaliiOHHOM IIEPUOJE MPSIMOI peBacKy-

and its complications in the perioperative period
after direct myocardial revascularization under ex-
tracorporeal circulation [4]. They found increased
STREM-1 serum levels in the early postoperative
period. The obtained data on the levels increase
have proved its importance in the onset of non-in-
fectious SIRS and some other complications in pa-
tients who underwent on-pump CABG. However,
an increase in sSTREM-1 levels was found on day 1
and day 7 post CABG (74.98 pg/mL (58.99-107.9) vs.
101.20 pg/mL (68.45-162.55), respectively), as com-
pared with the preoperative values (58.06 pg/ml
(46.53-109.20) in patients enrolled in the group
with an uncomplicated postoperative period
(n=57). Patients with a complicated postoperative
period (n=5) had lower preoperative sSTREM-1 lev-
els as compared to the levels measured on days one
and seven after CABG (67.46 pg/ml (54.71-77.90)
vs. 131.10 pg/ml (130.50-135.10) and 157.50 pg/ml
(134.00-249.30), respectively). Despite a progres-
sive increase of STREM-1 serum levels in patients
with complications, there were no significant
differences found between its values on days 1 and
7 within the groups.

Nevertheless, we found that there were ob-
vious differences in sSTREM-1 levels in patients
with coronary atherosclerosis in the preoperative
period. The higher are sSTREM-1 levels before the
surgery, the greater is the likelihood of complica-
tions in the postoperative period. Moreover, we
found an active increase in sSTREM-1 levels in the
early postoperative period, regardless of its initial
levels. However, peak sSTREM-1 levels were ob-
served in patients with complicated postopera-
tive period.

Unfortunately, we could not estimate serial
changes in sSTREM-1 serum levels on day 7 post sur-
gery. The restrictions on statistical analysis were
caused by high mortality rate in the MODS group
accounting for 50%.

Several studies compared sTREM-1 serum
levels between patients admitted to the intensive
care unit with non-infectious SIRS and infection or
sepsis. STREM-1 serum levels in septic patients
were significantly higher than those in patients
with SIRS (P<0.05) [24]. Another study reported
that patients with infection also had significantly
higher sTREM-1 levels than patients with SIRS
(P<0.0001) [25]. Thus, the authors conclude that
sTREM-1 may be useful for early differentiation of
the systemic inflammatory response syndrome
from infection, assessment of the severity of the
disease and prediction of outcomes in ICU pa-
tients with sepsis and SIRS.

The number of studies to determine the rela-
tionship of high sTREM-1 levels with the TREM-1
gene polymorphism and the carriage of rare alleles
in individual polymorphic sites in any pathologi-
cal processes are limited. Su et al. studied the as-
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JApusauuu Muokapza B yciaosuax UK [4]. B nan-
HOM HCCJIeIOBaHNH OBLIO 3a(pMKCUPOBAHO yBe-
JIMYeHUe CbIBOPOTOYHBIX KOHIIeHTparuii STREM-
1 B paHHEeM MOCJeOoNeparuoOHHOM IIEPUO/IE,
KOTOpOe [EeMOHCTPUpPYeT CBOI0 3HAYUMMOCTbL B
oTHomIeHnu ocjioskHeHn CBO HenH(EKIIMOHHO-
r'0 TeHe3a ¥ BO3MOSKHBIX OYIyIIINX OCTI0KHEHUHN Y
nanueHToB nocsae onepanuu KII B ycaoBusax
HMCKYCCTBEHHOTO KpoBooOparmienus. OmHaKo, B
JaHHOM HCCJIeJOBaHUM yBeJN4YeHre KOHLIEHTpa-
iy STREM-1 66110 3ayMIKCUPOBAHO B 1-€ M HA 7-
e 1ocJseonepanyuoHHble CyTKH 74,98 nr/mi
(58,99-107,9) 1 101,20 rir/mu1 (68,45-162,55) cooT-
BETCTBEHHO, [10 CPABHEHHUIO C IOOTIEPAIIMOHHBIM
aTaromM, Ije 3HadyeHusi cocTtaBuam 58,06 mr/mi
(46,53-109,20) pgJyA TALUEHTOB T[PYHNIBL  C
HEOCJIO)KHEHHBIM MOCJIe0NepPallMOHHBIM ITIEPHO-
moM (n=57). 1A mMamueHTOB C OCJI0KHEHHBIN
MOCJIeONeparMoOHHbIM IEPUOIOM (1=5) 1o onepa-
muu 3HaueHuss STREM-1 coctaBuim 67,46 1r/mi
(54,71-77,90) B 1-e 1 Ha 7-e ocJieonepanioHHbIEe
cyrku 131,10 nr/ma (130,50-135,10) u 157,50
nr/mJa (134,00-249,30), coorBeTcTBeHHO. HecMmorT-
ps Ha TO, uTo copeps;kanue STREM-1 B cbIBOpOTKEe
KpOBH HamOoJee MHTEHCUBHO HAapacTaJso B TPyl-
Tie C OCJ0KHEHUSIMH, TEM HEe MeHee TOCTOBEPHBIX
OTJINYMU MesKAY 1-U U 7-U CyTKaMu BHYTPHU TPy
He Ha0JII01aI0Ch.

B Hamrewm ke nccaeno0BaHUM NPOJIEMOHCTPH-
pOBaHoO, YTO pa3anyud B cogepskanuu STREM-1y
MaIMEeHTOB C aTepPOCKIepPO30M KOPOHAPHBIX apTe-
puii HabJTIOIAIOTCSA ellle Ha dTale rociuTaan3a-
LMY B CTAMOHAP [JI1 XUPYPTUIECKOI0 JIeUeHUs
NBC. N uyem Bbile kKoHIeHTpauu sSTREM-1 no
onepanuy, TeM BbIIIe BEPOATHOCTh Pa3BUTHUSA
OCJIO’KHEHUU B MOCJe0oneparioHHOM MepHuoJIe.
[Tpu aTOM, MBI 0OHAPY’KUJIU, YTO HE 3aBUCUMO OT
MMEPBOHAYAIBLHOIO COep KaHMs, B paHHEM OCJIe-
OIlepaIloOHHOM Tepuoje HabJII0IaeTCsT aKTUBHBIN
npupocT koHreHTpanuit STREM-1. OgHako, u B
3TOM CJly4ae, MUKOBble KOHIleHTpauuu STREM-1
Ha0JTI0]aJT! Y TTIAI[MEeHTOB C OCJI0KHEHHBIM IT0CIe-
onepanoHHBIM TEPUOIOM.

MBI He CMOTIJIM OLIEHUTh Ka4eCTBO U3MEHe-
HusA cogepykanuda STREM-1 B cbIBOpOTKe KpPOBY,
IIPOUCXOAAIIEr0 K UCXONy 7-X CyTOK. Orpanude-
HME BO3MOKHOCTEN TPOBEJIEHUSI CTaTUCTUYECKO-
I'0 aHAJIN3a CBA3aHbl C BBICOKAM YPOBHEM JIETaJIb-
HoctH B rpynite ¢ IIOH, koropasa gocruria 50 %.

Ps1ioM aBTOPOB OBIIO ITPOBENIEHO MCCIEN0Ba-
HUE 110 CPABHEHUIO ChIBOPOTOYHBIX KOHI[EHTpa-
uuii STREM-1 meskay naniieHTaMu, TOCIIUTaIn3H1-
POBaHHBIMU B OTJleJIeHIe MHTEHCUBHOU Teparmy,
¢ HenHpermoHHbIM CBO u nH(peknuei/ cencu-
coM. CeiBopoTo4HOe cogepskanue STREM-1y cen-
TUYECKUX MAIEHTOB ObLI 3HAYUTEJbHO BHIIIIE,
yeM y nanueHToB ¢ CBO (p<0,05) [24]. B npyrom
HCCJIeIOBAHUU TAIIMEHThI C MH(PEKITUeN TakKe
MMeJIV 3HAYUTETLHO 60Jiee BLICOKHE KOHITEeHTpa-

sociations of sepsis prognosis with changes in
STREM-1 serum levels and its polymorphism. Sur-
vivors had lower sTREM-1 levels (P<0.001). The
single nucleotide polymorphic locus rs2234237 of
the TREM-1 gene was significantly associated with
a high risk of sepsis (P<0.05). Logistic regression
analysis reported that sTREM-1 and rs2234237
TREM-1 may be considered as markers of the sep-
sis onset. However, there were no associations
found between the polymorphic variant rs2234237
of the TREM-1 gene and an increase in sTREM-1
serum levels [26].

The first study [27] on the relationship of the
polymorphic locus rs2234246 of the TREM-1 gene
with sSTREM-1 levels has been recently published.
Among 10 SNPs of the TREM-1 gene studied by
the authors, the minor allele T rs2234246 was as-
sociated with an increase in STREM-1 levels in
the cohort of healthy European subjects
(P=0.003). Thus, the authors suggest that the car-
rying the T rs2234246 minor allele of the TREM-1
gene can be considered as a risk factor, while car-
rying the C allele can be considered as a protec-
tive factor.

Conclusion

This study is the first one to determine the re-
lationship between the level of the circulating sol-
uble TREM-1 and the polymorphic variants of the
coding TREM-1 gene with the severity of MODS in
patients with CAD following CABG.

This pilot study demonstrates that the levels
and serial changes in sSTREM-1 levels depending on
the carriage of certain allelic variants in the three
polymorphic loci of the TREM-1 gene (rs1817537,
1s2234246, rs3804277) significantly contributes to
the development of target organ dysfunctions, ul-
timately resulting in MODS in the early postopera-
tive period after CABG.
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Knunudyeckue NpaKTHUKa U UCCJeJOBaHUA

nuu STREM-1, yem nmanuents! ¢ SIRS (p<0,0001)
[25]. TaknM 00pa3oM, aBTOPHI YTBEPIKIAIOT, YTO
STREM-1 MoskeT OBITH MOJIE3HBIM JIJIsI pPaHHEN
IuddepeHnanii CUCTEMHOI'O BOCIIAJIUTEIbHO-
ro OTBETA OT MH(EeKIUM, JJis1 OLeHKU TSIKEeCTU
3a00J1eBaHMs ¥ UCXO/Ia Y TTAIIIEHTOB B XUPypruye-
CKOM OT/eJIeHNYU NHTEHCUBHOU Tepanuu He TOJIb-
Ko c cerrcucoMm, Ho 1 ¢ CBO.

KosmmuecTBO paboT 1o onpe/ieIeHUI0 B3aur-
MOCBSI3M BBICOKUX KOHIleHTparuii STREM-1 c
nosuMmopduamom reia TREM-1 1 HOCUTEIHLCTBOM
peakux ajnjenedl B OTHAEJbHBIX MOJUMOPEQHBIX
caiiTax mpu JTIIOOBIX MAaTOJIOTHYECKUX TPOIleccax
KpatiHe orpanudeHo. B 2012 L. Su ¢ coaBropamu B
CBOEM HCCJIeJOBAaHUHU U3y4aJjy aCCOLUAINIO [IPO-
rHO3a Ccelcuca C M3MEHEHHEeM KOHIeHTpaluu
STREM-1 B CBIBOPOTKE KPOBU U MMOJTUMOP(PU3IMOM
ero resHa. Konnenrpanusa sTREM-1 B rpynmne
BBIKUBIINX ObLJIA CTATUCTUYECKH 3HAYNMO HIKE
(p<0,001). OTHOHYKJIEOTUIHBIN MOIUMOPQHBII
JIOKYC 152234237 rera TREM-1 Ob17 B 3HAYNUTEITh-
HOM cTeleHM CBsI3aH C BBICOKUM PUCKOM pa3BU-
TuA cerncuca (p<0,05). C IoMoIIbI0 JIOTUCTHYE-
CKOIi perpeccus 6b1J10 TTOKa3aHo, uTo STREM-1 u
rs2234237 TREM-1 aBJIAI0TCA MapKepaMu B IIPO-
rHO3e cericuca. TeM He MeHee, He ObLIIO 0OHapY Ke-
HO HUKAKOH CBsI3U MesKIY MOJIUMOP(HBIM Bapu-
auToM 152234237 rena TREM-1 u yBesnyeHueM
KoHneHTpanuu STREM-1 [26].

B omHOI 13 HemaBHUX padoT [27] ObII0 omyd-
JIMKOBAHO IIepBOe UCCJeJ0BaHue O B3aUMOCBA3HU
nosimMopgHoro jnokyca rs2234246 rena TREM-1 ¢
cogepskanreM STREM-1. Cpenu ucciieqoBaHHBIX
aBropamu 10 SNP rena TREM-1 omnpenesieHO, 4TO
MUHOPHBIH ajuiesb T 1s2234246 6bLT aCCOIMUPOBAH
cyBenuueHreM KoHIleHTparu STREM-1 B Koropre
3JI0POBOT0 HaceJIeH!sI eBPOIIeMCKOTO ITPOUCXOK-
nenus (p=0,003). Takum 06pa3om, aBTOPHI TPEJTIO-
JlararoT, YTO HOCUTEJIbCTBO MUHOPHOIO ajjens T
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3akJrouenue

B nmanHOW paboTe BIlepBbIE OIpPEAETUTU
B3aMMOCBsI3b COJePsKaHUS IIUPKYIUPYIOLIei pac-
TBOopuMou ¢opmbl TREM-1 u moaumopdHbIX
BapuaHToB koaupylomiero resa TREM-1 ¢ Beipa-
skeHHOCTBIO [IOH y nanmenTos ¢ IBC B mocneorne-
panuoHHOM nepuone KIII.

PesysbraTbl HACTOAIIETO UCCJAELOBAHUA
JeMOHCTPUPYIOT, UTO TMHAMUKA KOHIIEHTPaui
pactBopumMmoro TREM-1, 3aBucAIiasd oT HOCUTEJIb-
CTBa OIpeleJIeHHbIX aJlJeJbHBbIX BapHaHTOB B
Tpex mnoguMopdHBIX cakTtax TreHa TREM-1
(rs1817537, rs2234246, rs3804277) BHOCUT 3HAYU-
MBI BKJIaJ B pa3BuUTUe TUCHYHKIUNU OpraHOB-
MUIIIeHel, 3aKaHUUBaIoIIeecs], B KOHEUHOM CYETE,
MIOJIMOPTAaHHON HENOCTAaTOYHOCThIO B pPaHHEM
IIOCJIEONIEPAllMOHHOM IIepHUOLe KOPOHAapHOIo
IIYHTUPOBAHUA.

BeIpaskeHne NPHU3HATEJbHOCTH. ABTODBI
BBIpa’KaT OJaromapHocTh nupekropy HUU
KIICC3 npodeccopy, uieny koppecrioHaentTy PAH
Bapb6aparm Ouibre JIeOHUOBHE 3a MIpeIOCTaBJIe-
HUe YCJIOBUU AJ1s1 IPOBeJeHUsT HAyYHO-UCCJIel0-
BaTeJIbCKOU paboThI, a TAKIKE C. H. C. JJaboparopuu
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