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Pe3rome

AxBanoprHbl — MeMOpaHHble 6eJIKY, UTPaIoIIlie POJib B TPAHCIIOPTE MOJIEKYJI BOJIbI Uepe3 KJIETOUHYIO
MeMOpaHy 1 y4yacTByIolye B GOpMUPOBAHUU U Pa3pellieHNur OTEKOB, MUT'PALIUH KJI€TOK, BOCHIAIUTEIbHbBIX
peaknusx. MimeoTcsa eJUHUYHbBIE UCCIeJ0BAHUS, CBUIETEIbCTBYIOIINE O CBA3U IFeHeTUYeCKOI0 IT0JIMMOp-
¢u3ma akBaropuHa 5 (rs3759129 AQP5) ¢ TeueHMEeM cericuca. Bmecre ¢ Tem, oueBUIHASI Te€TEPOTEHHOCTH T1a-
LIMEHTOB I10 o4aram MH(pEKIUY MOKET 3aTPYLHUTD IOUCK HanboJiee BbIpasKeHHOU acColaliii FeHOTUIIOB
AQP5 ¢ TeueHreM MH(MEKIUOHHBIX OCI0KHEHUH KPUTHUYECKUX COCTOSIHUU U JajbHEeUIIyIo pa3paboTKy
rs3759129 AQP5 kak IOTEHIIUAJTBHO CUJIBHOTO MapKepa UCXo/ia Cercuca.

Ilesp McciIef0BAHUA: BBISICHUTE CBSI3b aJ/lJIeJIbHBIX BADUAHTOB CcaiiTa OMHOHYKJIEOTHUAHOTO IOJUMOP-
¢uama rena AQP5 (1364A/C, rs3759129) c ucxomamu cericuca (CETICHC-3, 2016) B 3aBUCUMOCTH OT BEPO-
SITHOTO IEPBUYHOTO oYara nHQeKIuH.

Marepuanibl ¥ MeToabl1. C IOMOIIIBIO TETPANpaiiMepHOi IoJIMMepa3HoM IeITHOM peaKIuy C IoCIeayIo-
el a/1eKTpodopeTHUecKoil BU3yanuaanueil IpoayKTOB IPOBeIeHO ajljlelb-crenudruyieckoe reHOTUIIN-
poBanue JIHK, BbiesieHHOUN 13 00pa3noB KPOBH 339 MAIUEHTOB OT/AEJeHUN peaHuMaIlii 1 THTEHCUBHOU
Tepanuu IByX JieueOHbIX YUPeKIeHUH.

PeaysbraThl. BeIsiB/IeHA TEHJEHIMA K IPEUMYIECTBEHHOMY BBIXKMBAHUIO TAIIMEHTOB C CEIICUCOM C r'e-
Hotunamu AQP5 «C+» (AC u CC) BHe 3aBUCUMOCTH OT UCTOUYHMKA UHPeKIuU (p>0,050). OgHAKO TOJIBKO B
rpyInie namnueHToB ¢ reHotTuniamMu AQP5 AC niu CC 1 abgoMUHa/IBHBIM cericucoM (Sepsis-3, 2016) 61710 BbI-
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SABJIEHO 3HAUYMTEJbHOE yBesanueHre 30-THEBHON BbIKMBAEMOCTH 110 CPABHEHUIO C TOMO3UTOTHBIMU TaIly-
eHTamu resoruna AQP5 AA (p=0,002).

3akiarouyenue. lHpopmaruBHasi 1IeHHOCTH BbIsABIeHUs reHOTuIoB CC umu AC AQP5 ayist mporHosa 30-
JMTHEBHOUM BHI’)KMBAEMOCTH 10 CPAaBHEHHIO C TOMO3UTOTHBIMY MAIlUEHTAMU C TEHOTUIIOM AA MO’KeT OBITh
BBIIIIE Y TAIIUEHTOB C a6JJOMUHATLHBIM CETICHCOM.

Karoueevte cnosa: nonumopgpusm 2enos; AQP5; rs3759129; cencuc; ab00OMUHANLHBLIL CENCUC; KpUmuyeckue
COCIMOSAHUSL

Summary

Aquaporins represent proteins contributed to water transport through cell membrane. They are involved
in formation and resolution of edema, cell migration and inflammatory reaction. There are only few studies
linking the genetic polymorphism of aquaporin 5 (rs3759129 AQP5) and sepsis. At the same time, the apparent
heterogeneity of patients along the foci of infection may limit finding the most significant association of AQP5
genotypes with the course of infectious complications of critical conditions and restrict further development
of rs3759129 AQP5 as a potentially strong marker of sepsis outcome.

The purpose of the study was to determine whether the preferential localization of the infection affects
the prognostic value of the genetic marker AQP5 (1364A/C, rs3759129) in outcome prediction in sepsis (SEP-
SIS-3, 2016) patients.

Materials and methods. Study groups (n=339) included ICU patients with abdominal sepsis (AS, including
pancreatitits, peritonitis, cholecystitis, appendicitis; n=94) sepsis patients with other sources of infections
(n=65) and ICU patients without sepsis (n=180). AQP5 polymorphism was studied by analyzing PCR products
in a 2% agarose gel using a AQP5 1364A/C specific tetra primer set.

Result. Distribution of alleles (A and C) and genotypes (AA, AC and CC) AQP5 1364A/C in patients with
sepsis or sepsis subgroups (sepsis with no septic shock and sepsis shock patients) versus control group (healthy
volunteers) did not differ. Although there was a trend to preferential survival of sepsis patients with genotype
C AQP5 despite the source of infection, only patients with AQP5 CC or AC genotype and abdominal sepsis
(Sepsis-3), or a subgroup of the same AQP5 genotype experiencing septic shock, demonstrated increased 30-
day survival versus AA homozygotic patients (P=0.002).

Conclusion. The informative value of detecting the AQP5 CC or AC genotype for prognosis of 30-day sur-
vival versus AA homozygotic patients is most significant only in abdominal sepsis patients.

Keywords: SNP; genetic polymorphism; AQP5; aquaporins; sepsis; critical illness
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BBenenune

Cericuc ABJAETCS PACIPOCTPAHEHHBIM KPU-
TUYECKUM COCTOSIHMEM, BHOCSAIIUM HauboJee
3HAYUTEbHBIN BKJIAJ B JIETAJILHOCTH B OTJleJIe-
HUAX WHTEHCUBHOM Tepanmuu B JIO00H cTpaHe
mupa [1-3]. PagBuTue cercrca cConpoBOKIaeTCsA
KacKaJoM U3MeHeHUIl B crucTeMax BOclajleHus,
KOAryJIsAIuu 1 (pUOPUHOJIN3a, PA3BUBAIOIINXCS C
NOCJIEAYOIUMY HAPYIIIEeHUAMUA MUKPOLIUPKYJISA-
oI 1 TKaHEeBOU OKCUTreHalnuu, padaBUTUEM MUTO-
XOHJIpUaJbHON AMCHYHKINN U MeTabOoTNIeCKUX
pacctpoiicTs [4, 5]. CymiecTBeHHAS POJIb B PETYIISI-
OUU BOCHAJIEHMs], BKJIOYasl pa3BUTHE OTEKa U
HaKOILJICHUE KJIETOK B o4arax BOCHaJICHUs, IIPU-
Ha/JIeKUT OesikaM KJEeTOYHOW MeMOpaHbl —
akBarnopunaM (AQP), perynupyromuym TpaHCMeM-
OpaHHBIN TPAHCIOPT BOABI B TKAHSX. B cBsA3M C
pOJIBIO OAHOI0 U3 aKkBartopuHoB — AQP5 B pasBu-
THUU OTEKOB U BOCHAJUTEJbHBIX peakuuii [6], a
TaKsKe MUTPAIlUU KIE€TOK UMMYHHOMN CUCTEeMBI [7],
MoJsiekyJIbl AQP5 06/1a1al0T MTOTEHIIHAIOM CJTY-
JKUTh B KadeCTBE ITaTOT'eHEeTHUYECKHU 3HAYMMBbIX
MapKepoB TeUYeHUsI U UCX0Ha cercuca [8].

[TanmeHTHI C CENCUCOM TPECTABJIISIIOT COO0M
JIOCTaTO4YHO IreTEPOTeHHYIO I'PYyIIy, U UHAWBHUIya-

Introduction

Sepsis is a common critical illness largely con-
tributing to mortality in intensive care units world-
wide [1-3]. Sepsis is accompanied by a series of
changes in the inflammation, coagulation, and fibri-
nolysis systems with associated microcirculation and
tissue oxygenation disorders, mitochondrial dys-
function, and metabolic disturbances [4, 5]. Cell
membrane proteins, aquaporins (AQP), which regu-
late the transmembrane water transport in tissues,
play key role in the control of inflammation. One of
aquaporins, AQP5, is essential for the development
of edema and inflammatory reactions [6] including
migration of immune cells [7]. Therefore, AQP5 mol-
ecules may serve as pathogenically significant mark-
ers of the course and outcome of sepsis [8].

Patients with sepsis are a rather heteroge-
neous group, and personalized approaches using
comprehensive high-tech treatment strategies of
sepsis remain the challenges that has not yet been
sufficiently addressed [9]. This heterogeneity of pa-
tients with sepsis may be caused by both variety of
mechanisms leading to the same clinically abnor-
mal condition in different patients, and genetic
variability of key components of such mecha-
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JIM3aIA TTOAXO0I0B C MCHOJIb30BAaHNEM COBPEMEH-
HbBIX BBICOKOTEXHOJIOTUYHBIX METOHAO0B JieueHUs
cercuca NIpeacTaBjseT ONHY U3 COBPEMEHHBIX
3a7a4, peaJin3yeMbIX II0OKa HegocTaTouHo [9]. I1pu-
YMHBI TeTePOreHHOCTU MAaIeHTOB C CEeNCHUCOM
MOTYT JIeSKaTh KaK B Pa3HOO0OPa3ny MEXaHN3MOB,
MIPUBOIAININX K PA3BUTHIO CXOJHOTO MATOJI0THAYE-
CKOTI'0 COCTOSIHMA y pa3HbIX ITAlUEHTOB, TaK U B
00J1aCTH TeHETUYECKOW BaprabeTbHOCTH KJIIoUe-
BbIX KOMIIOHEHTOB TaKHX MexaHu3moB [10, 11].
OnmanM 13 HanboJIee PacIpoCTPAaHEHHBIX METOIOB
W3y4YeHUsI TeHEeTHYeCKOoN  BapuabesbHOCTH
ABJAETCA MCCJAeNOBaHUE OFHOHYKJICOTHUIHOIO
nosuMopduama (SNP single nucleotide polymor-
phisms), ocHoOBaHHOrO Ha CyIIeCTBOBAaHUM B
MONYJ/IALINY aJ/lJIeJIbHbIX BADUAHTOB OJHOT'O U TOTO
JKe FeHa, OTVIMYAIOIIUXCA TOJNBKO 110 OHOMY HYK-
JIEOTHULy B OJHOM M TOM K€ y4aCTKe XpOMOCOMBI.
CyI11eCTBYIOT JIUIIIb AMHUYHbBIE pAOOTHI, BLIIBUB-
I11e ACCOIMAITNIO0 TEHETUYECKOTO MoJIMMopdr3mMa
AQP5 c TeueHreM U ucxomamu cercuca [12, 13]. Tax,
Adamzik et al. mokasaJu, YTo DalMeHTbl TEHOTUIIOB
ACu CC -1364 A/C AQP5 cerncrucom UJjm OCTPbIM
pecnupaToOpHbIM NUCTPECC-CUHAPOMOM BBIKU-
BAIOT Yallle II0 CPaBHEHUIO C HOCUTEJISIMA aJIbTepP-
HaTUBHOTO reHotua [13, 14]. UHTepecHo, 4To caiiT
OJTHOHYKJIEOTUTHOU 3aMeHbI -1364 A/C (rs3759129)
B IIPOMOTOpPE TeHa akBaropuHa-5 (AQP5) onpene-
JisgeT ypoOBeHb aKcnpeccun AQPS: B KyIeTKax Iau-
eHTOB reHoTuna AQP5 AA sKCIIpeccHsI 3TOTo OeJTKa
BBIIIIE, YEM B KJIETKAX HOCUTEJIEN aJIbTepHATUBHBIX
reHoTunos [15]. IIpu aTOM yCTaHOBUJIU. UTO JAH-
Hble reHeTHYeCKUe BApUAHThI OHOHYKJIEOTUTHON
3aMeHbl 10-pa3HOMY aCCOLMUPYIOTCA C KOHTPO-
JIeM TaKWX NaTOTeHeTUYEeCKN 3HAYMMBIX [IJIs1 pas-
BUTHUS CeIICHMCA IMPOIeCCOB, KAaK aKTUBHOCTH
PEeHVH-aHTUOTEH3NHOBOW CUCTEMbBI U MUTPAIUs
KJIETOK UMMYHHOU cuCTeMBI [7, 16]. BMmecTe ¢ TeMm,
3KCIepUMeHTaJbHbIE TaHHbIE HA TPDAHCTE€HHBIX IT0
AQP5 yejioBeKa MbIIIax MOKa3aJld HEOJHO3HAU-
HOCTb CBSI3U TE€HETUYECKHU JTeTepMHUPOBAHHOTO
YPOBHA aKcupeccun AQP5 U naToreHeTu4eCcKux
MeXaHN3MOB, UMEIOIIUX IIOTeHI[aJIbHOE OTHOIIIe-
HHEe K Pa3BUTUIO SKU3HEYTPOKAIIINX HMH(PEK-
IIMOHHBIX OCJIOYKHEHUH KPUTUYECKUX COCTOSTHUHN
NpU TEPBUYHOM HCTOYHHKE WH(EKIIUU B Jier-
KUX [17]. B KIIMHUKe 3HAUUMOCTD CBsI3U (DyHKIIUO-
HAJBLHOTO OJUMOpP(dU3Ma B 006J1aCTH IIPOMOTOPA
-1364 A/C AQP5 (rs3759129) 1 IepBUYHOTO UCTOY-
HUKa UHQEKIIUA JJIs1 TPOTHO3a CeTrcuca ocTaBa-
J1ach HEHCCJIeIOBAaHHOM.

Ilenp uccenoBaHus — BbISIBJIEHHE CBSI3U
TeHOTHUIIOB OJHOHYKJIEOTUIHOM 3aMeHbI -1364 A/C
AQP5 c ucxo1laMHu Cercrca B 3aBUCUMOCTH OT Nep-
BHYHOT'O UCTOYHUKA UH(QEKITUU.

MarepuaJ 1 MeToabI

Ju3aitl uccienoBaHus. [IpoBeieHO 00cepBaIioH-
HO€e, MHOTOIIEHTPOBOE, IMPOCIEKTUBHOE, BEIDOPOYHOE,

nisms [10, 11]. One of the most common methods
of studying genetic variability is the analysis of sin-
gle nucleotide polymorphisms (SNP) based on the
parallel existence of several allelic variants of the
same gene differing only by one nucleotide in the
population. There are only few publications reveal-
ing association of genetic polymorphism AQP5
with the course and outcome of sepsis [12, 13]. For
example, Adamzik et al. have shown that patients
with genotypes AC and CC-1364 A/C AQP5 and sep-
sis or acute respiratory distress syndrome survive
more often than those with an alternative geno-
type [13, 14]. Notably, the site of single-nucleotide
polymorphism of -1364 A/C (rs3759129) in the pro-
moter of the aquaporine-5 gene (AQP5) determines
the level of AQP5 expression: in cells of AQP5 AA
genotype patients, the expression of this protein is
higher than in cells of alternative genotypes carri-
ers [15]. At the same time, these genetic variants of
single-nucleotide polymorphism were found to be
associated in different ways with the control of
renin-angiotensin system activity and migration of
immune system cells, both playing a key role in sep-
sis development [7, 16]. Meanwhile, experimental
data on AQP5 transgenic mice have shown incon-
sistent association between the genetically deter-
mined level of AQP5 expression and pathogenetic
mechanisms potentially relevant to the develop-
ment of life-threatening infection complications in
critically ill patients with primary source of infec-
tion in the lungs [17]. No studies have been per-
formed so far to find out if the prognostic value of
linking sepsis outcome and functional polymor-
phism in the promoter area -1364 A/C AQP5
(rs3759129) depends on the primary source of in-
fection in sepsis patients.

The aim of the study was to identify the rela-
tionship between the genotypes of single-nu-
cleotide polymorphism of -1364 A/C AQP5 and the
outcome of sepsis depending on the primary
source of infection.

Materials and Methods

The study design. It was an observational, multi-
centre, prospective, selective, uncontrolled genetic study
based on two clinical hospitals. The study included pa-
tients of ICU (n=339) in whom genetic single-nucleotide
polymorphism -1364 A/C of the promoter region of the
AQP5 gene (rs3759129) was evaluated. Depending on the
detection of sepsis signs (according to the consensus def-
inition SEPSIS-3, 2016) and the primary source of infec-
tion, patients were divided into groups (group 1 and
group 2, depending on the presence of sepsis) and sub-
groups (depending on the primary focus of infection as
well as the duration of hospitalization). A group of appar-
ently healthy volunteers (n=100) living in Moscow was
used as a population control.

Eligibility criteria.

Inclusion criteria. Inclusion criteria for the first
group (n=180) were:
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HEKOHTPOJIIPyeMO€e TeHETH4YeCKOe HCCIefoBaHue Ha
0ase IBYX KJIMHMYECKUX OOJBHUIL. B mcciemoBaHme
o nmanueHTbl OPUT (7=339), y KOTOPBIX OBLT OIpe-
JleJIeH TeHeTU4YeCKUuil OJHOHYKJIEOTUIHBIM I0JHUMOp-
¢usm -1364 A/C mpomoropHOi 30HBI TreHa AQP5
(rs3759129). B 3aBUCUMOCTH OT BBISABJICHUA IPU3HAKOB
cercuca (CorIacHO KOHCeHCycHOMYy onpepesiennio CEII-
CHC-3, 2016) 1 IEpBUYHOTO MCTOYHUKA MH(EKIINH, T1a-
IIMEHTOB IOIPa3/IeJIAJIM Ha I'PyIIb] (TpyIra 1 v rpynmna 2,
B 3aBUCUMOCTH OT HAJIMYHSI CETICHCa) U ITOATPYIIIHI (B 3a-
BHCHUMOCTH OT IIEPBUYHOT0 OYara MH(QEKIUH, a TAKKE OT
JUIATeJIbHOCTY TOCIIUTAIN3AMN). B KauecTBe momys-
I[IMOHHOTO KOHTPOJISI UCIIOJIb30BAJIM I'PYIIY YCJIOBHO-
3JI0POBBIX JOHOPOB (17=100) MOCKOBCKOH MOITYJISIIIAM.

Kpurtepun coorBeTCTBHA.

Kpumepuu ekaiouenus. Kputepun BRIIOYEHUS B
nepsylo rpyniy (n=180):

— Bo3pacT or 19 1o 91 roga,

— IJUTeJbHOCTh HaxokaeHusa B OPUT or 2 u
6oJIee CyTOK,

— TPUHAAJIEKHOCTh K €BPOIEOUITHON TTOMYJIsi-
1y (Opoc, BHENITHYE TPU3HAKU),

— otcyrcTBHe cencuca no kpurepusiM CEIICHC-3,
2016 [18] B TeueHMe BCero CpoKa rociuTaJIN3aluu.

Kpurepun BRIIOYEHNUA BO BTOPYIO rpymy (n=159):

— Bo3dpacT or 19 1o 91 roga,

— IJUTEeJbHOCTh HaxokaeHusa B OPUT or 2 u
6oJIee CyTOK,

— TPUHAAJIEKHOCTh K €BPOIEOUITHON TTOMYJIsi-
1y (OpoC, BHENITHYE ITPU3HAKU),

— Pa3BUBIIUICA B TeYeHHE TOCHUTAIU3AINU
CeICuc (B COOTBETCTBUHU € Kputepusamu SEPSIS-3) [18].

Kpumepuu ucknrouenus. KpATepusAMEI UCKIII0YE-
HUA ABJIAJINCE!

— IJINTEJIbHOCTh FOCIIATAIN3AINNA MeHee, YeM
JIBOE CyTOK,

— XpOHHYECKass MHTOKCHUKAIUs Ipenaparamu
OMMMOUIHOTO ¥ OIIMATHOTO PANOB,  IICUXOCTUMYJIATO-
pamu, ceJaTUBHO-CHOTBOPHBIMH BEIIIECTBAMH,

— WMeIOIIHecs TaHHbIE O BO3[IEHCTBUH BPEJHBIX
¢axTOpOB OKpYy:RaIOIIEN cpeabl (DeH30J1, PTYTH U 1IP.),

— JIEKapCTBEHHAas NMMYHOCYIIPECCUA (II0 aHaM-
HECTUYECKUM JAHHBIM, UMEIOIelcs MeUITUHCKON 0~
KyMEHTalluu),

— HaJW4YMe B MPOIJIOM WJIN BbISIBJIEHHBIX IIPU
TOCTIUTAIN3AINY MH(MEKITUH, BEI3BBAHHBIX BO30YyIUTE-
asamu CITN]], BUpyCHBIX rellaTUTOB, MEHUHTUTA, CU(U-
Jmca.

YcaoBusa npoBeeHNA HccaegoBaHusA. B padore
ncciaenoBaau nanueHToB OPUT ropoackoit kanHU4e-
cko#l 6ospHUIBI UM. B. M. ByaHoBa JlemapTameHTa
3IpaBOOXpaHeHus1 I. MOCKBBI 1 PelepaIbHOTO HAyYHO-
KJIMTHUYECKOTO I[eHTPa PeaHUMAaTOJIOTHH U PeabUTNTO-
Jioru MUHHUCTEPCTBA HAYKU U BBICIIIETO 0Opa30BaHMUS.
Bcem manyenTam, noctynusmnM B OPUT, okaseiBanu
MEIUIIMHCKYIO IIOMOIIIb B COOTBETCTBHUU C TPUHATHIMU
IPOTOKOJIaMU JIeYeHUsI, pPeKOMEeHIOBaHHBIMUA MUH3-
pasoMm P®. VccienoBanue NPOBENEHO B COOTBETCTBAMN
¢ XeJTbCUHKCKOU JleK/apanuu BceMupHOT MeTUIINH-
ckoit accormuaruu (BMA) 006 3TUUYECKHX TMPHUHITHIIAX
NIPOBefleHuUsI UCCJIeJOBAHUM C yJacTHeM YesloBeKa B Ka-
JecTBe CyObeKTa, JeKJTapupPOBAHHBIX Ha 64-011 [eHe-
panbHOI accambiiee BMA, @oprasnesa, bpasuius, 2013
u pemrenueM Jtrdeckoro komurera @HKII PP (mporo-
Ko Ne B 2.2.18 0T 20.12.2018 1)

— age between 19 and 91 years,

— duration of stay in ICU two and more days,

— Caucasian race (defined by survey and appear-
ance),

— no sepsis according to SEPSIS-3, 2016 [18] dur-
ing the whole period of hospitalization.

Inclusion criteria for the second group (1n=159):

— age between 19 and 91 years,

— duration of stay in ICU two and more days,

— Caucasian race (defined by survey and appear-
ance),

— sepsis developed during hospitalization (ac-
cording to SEPSIS-3 criteria) [18].

Exclusion criteria. The exclusion criteria were:

— the duration of hospitalization less than two
days,

— Chronic intoxication by opiate and opiate-like
drugs, stimulants, sedatives,

— available data on the environmental hazards ex-
posure (benzene, mercury, etc.),

— medical immune suppression (based on history
data and available medical documentation),

— previous or present infectious conditions such
as AIDS, viral hepatitis, meningitis, syphilis.

Terms and conditions of the study. The patients
hospitalized in the ICU of City Clinical Hospital named
after V. M. Buyanov of the Moscow Department of Health-
care and the Federal Research and Clinical Centre of Crit-
ical Care medicine and Rehabilitology of the Ministry of
Science and Higher Education participated in the study.
All patients admitted to ICU were treated according to
the treatment protocols recommended by the Ministry
of Health of the Russian Federation. The study was con-
ducted in accordance with the Helsinki Declaration of
the World Medical Association (WMA) on Ethical Princi-
ples for Research Involving Human Subjects proclaimed
at the 64th General Assembly of the WMA, Fortaleza,
Brazil, 2013, and the decision of the Ethics Committee of
the Federal Research and Clinical Centre of Critical Care
and Rehabilitology (Protocol No. B 2.2.18 of 20.12.2018).

Duration of study. The study was conducted in
2018-2019. The average duration of hospital stay of pa-
tients was 15 days+15.2.

Description of medical intervention. Venous
blood was taken for molecular test in 5 ml EDTA tubes
(Vacuette, Austria).

The main outcome of the study. The main out-
come of the study was the 30-day survival rate of patients.
The contribution of single-nucleotide polymorphism
AQP5 rs3759129 to 30-day survival rate of ICU patients
was assessed.

Analysis in subgroups. Patients with sepsis were di-
vided into two subgroups depending on the suspected
primary focus of sepsis (in the abdominal cavity, abdom-
inal sepsis, or non-abdominal sepsis). Furthermore, a
subgroup of patients with abdominal sepsis was divided
into second order subgroups depending on the length of
hospitalization: 1) 2-10 days, and 2) 11 days or more.

Outcome registration. A group of ICU patients was
studied (aged 19 to 91 years, mean age — 59.8+16.4
years). Sepsis and septic shock in patients were diag-
nosed according to the international consensus panel
guidelines SEPSIS-3 (2016). DNA for genotyping was ex-
tracted from whole blood using Diatom DNA Prep 200
kits, according to the enclosed instructions (Isogen Lab,
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IIpogosskuTeILHOCTD HCCaeg0BaHus. lccieno-
BaHMWe IpoBoauJIOCh B 2018-2019 rony. CpenHasa aju-
TeJIbHOCTH NTpeObIBaHNe NAIMeHTOB B CTAalFIOHape Co-
craBuJsa 15 cyrok+15,2.

Onucanue MeAUIIMHCKOrO BMellaTe/bCTBA.
3ab0p BEHO3HOM KPOBH JJIsI MOJIEKYISIPHO-OH0JI0T Y e-
CKOT0 FICCJIEZIOBAHMS OCYIIIECTBJISIN B IPOOMPKH 00'be-
MoM 5 M1 ¢ IITA mponsBoACcTBa KOMIIAHUM Vacuette
(ABcTpus). B pAxe caydaes 1A FeHOTUIIMPOBAHUA UC-
TI0JIb30BAJIA OCTAaTKH KPOBH, 3a0paHHbIE B IPOOUPKI C
9TA, npenHa3Ha4YeHHbIe [JIs1 IPOBEJeHUA MeqULIH-
CKUX aHAJIM30B 110 MeAUIIMHCKUM IIOKa3aHUsIM.

OcHOBHOI1 Hcxof ucciiegoBaHusA. OCHOBHBIM HC-
XOJIOM HCCJIeloBaHus sBJIsAIach 30-1HEBHAsA BbIsKUBae-
MOCTH HAIlMeHTOB. B pabore oreHNBaJIN BKJIA]] OHO-
HYKJIEOTUAHOro mosmmopduama AQP5 rs3759129 B
30-1HEeBHYIO BBDKMBAEeMOCTh anueHToB OPUT.

Ananau3 B nmoarpynmax. [lanyeHTs! ¢ cencucom
OBLIH pas/iesIeHbI Ha JBe MO PYIIIEI B 3aBICHMOCTH OT
TIpeJIIoJIaraeMoro IIepBUYHOTO OYara cercuca (B abmo-
MWHAJbHON I0JIOCTH — a6JOMIHAJIBHBIHN CETICHUC, U
oyar MH(MEKIUN WUHOU JIOKAJIU3aluu — HeabIoMu-
HaJBHBIH cercuc. Jlasee, MOATPYIIY NAIUEHTOB C ab-
JOMUHAJIbHBIM CEIICUCOM JOIIOJHUTEIbHO pa3iessaain
Ha MNOATPYIIIBI BTOPOIrO IOPsJKa B 3aBUCUMOCTU OT
MIPOJIO/IKUTETbHOCTU TocuTanuidanuu: 1) 2—-10 qHel,
u 2) 11 gueit u 6oJiee.

MeToap!l perucrpaniu HCXOA0B. liccienoBaiu
rpynmy nanupentoB OPUT (B Bospacrte ot 19 mo 91 roga,
cpenuuii Bo3pact — 59,8+16,4 roma. Cernicuc u cenrtuye-
CKUU IIOK y NalleHTOB OIIpefessAIi B COOTBETCTBUU C
peKOMeHJauUsAMHI MeKIYHApOAHOU KOHCEHCYCHOH I1a-
Hesm uccaenonareseit SEPSIS-3 (2016). JTHK nyis renotu-
NUPOBAHUA BBIIEJIAIN U3 1eJIbHOU KPOBU C IIOMOIIIBIO
HabopoB Diatom DNA Prep 200, comracHO pujaraeMoi
uHCcTpyKImu (OO0 «JIabopatopus Mi3oren», Poccust). C
IIOMOINBI0 IMyOJMYHO JOCTYIHBIX J[JAaHHBIX caiiTa
NCBI [http://www.ncbi.nlm.nih.gov/projects/SNP] 66111
NpoaHaIu3uPOBaHbl [10C/IeJ0BATeIbHOCTA HYKJIEOTHI0B
B cocTase reHa AQP5 yesi0BeKa U CUHTE3UPOBaHbI IIpaii-
Mepbl 1151 FeHOTUIINPOBAHUSA a/IJIJIEbHBIX BADUAHTOB A 1
C npomoTopHo# obstacté reHa AQP5 1s3759129:

1. TIpsamotii BHemHMH (F) —

5"-CTCCAGCCTCGTTCTCCACATG — 37,

2. O6parsbrii BHemHUH (R;) —

5°- CTTGATCTCTCTCCCCTCGA — 37,
3. Ilpsamoii BHyTpenuuii (F,) —
5"-GACAGAGAGACTAAGACAGCAAC -37,
4. ObOparsblii BHyTpeHHUH (R,) —
5 -CTGTTTTTCCTTCCTGCCTIT 3°.

lenorunuposanue [IHK mpoBoau/v ¢ HOMONIIBIO
TeTpanpaiiMepHOU IIOJIMMepa3HOU IeMHON peaknuu
(TTLIP) [19]. TTpuHIMT MeTO/AA CJIEAYIONINIA: C TOMOIIBIO
JIBYyX Iap IpaliiMepoB B OJHOHM NMPOOHWpPKE OTHOBpE-
MeHHO amnaudunupyior ¢pparments! JHK, coorBet-
CTBYIOIIIIE 000MM aJIJIesIsIM — MyTaHTHOMY 1 HOpMaJTh-
HOMY. AJulesb-cienu(puUHble aMIIJIMKOHBl WMMeEIOT
pasHble JJUHBI U ONpPEeessIlOTCS C IIOMOIIBIO Teslb-
asiekTpodopesa. Astenb-cruernududeckyo [P mposo-
JHAJIA B IporpaMMupyemMoM tepmocrare GenAmp 9700
(Applied Biosystems, CIIIA). McnoJsib30Baju CJaegylo-
mui peskuM nocrasosku I11P: T, -95°C, 30 cek, T, —
61,9°C, 30 cek (32 nukia) T; - 72°C c mocsenyoniei npo-
JloHrauuei npu 72°C B TeueHun 7 MUHYT. [IpOIyKTHI aM-
nudUKaIuy pasnesisiyiv ¢ IOMOIIBIO 3J1eKTpodopesa

Russia). Using publicly available data from the NCBI
website [http://www.ncbi.nlm.nih.gov/projects/SNP],
sequences of nucleotides in the human AQP5 gene were
analyzed and primers were synthesized for genotyping
the alley variants A and C of the promoter region of the
AQP5 gene rs3759129:
1. Forward external (F1) —
5"-CTCCAGCCTCGTTCTCCACATG — 37,
2. Reverse external (R1) —
5'-CTTGATCTCTCCCCTCGA — 3/,
3. Forward internal (F2) —
5'-GACAGAGAGACTAAGCAAC -3',
4. Reverse internal (R2) —
5'-CTGTTTCCTTCCTGCCTT 3'.

DNA genotyping was performed using tetra-primer
polymerase chain reaction (PCR) [19]. The principle of
the method is as follows: using two pairs of primers in
one tube, DNA fragments corresponding to both mutant
and normal alleles are amplified simultaneously. The al-
lele-specific amplicones have different lengths and are
detected with gel electrophoresis. Allele-specific PCR was
performed in a GenAmp 9700 programmable thermostat
(Applied Biosystems, USA). The following PCR modes
were used: T; — 95°C, 30 sec, T, — 61,9°C, 30 sec (32 cy-
cles), T;— 72°C with subsequent prolongation at 72°C for
7 minutes. Amplification products were separated by
electrophoresis in gel with 2% agarose followed by visu-
alization of results in the passing UV light (fig. 1).

The correlation of survival rates in patients from
different groups and subgroups with various variants of
genetic polymorphism AQP5 -1364 A/C was identified by
analysis and statistical calculations.

Statistical analysis methods. The testing of allele
frequencies distribution for compatibility with the
Hardy-Weinberg equilibrium was done using the y? test.
The study compared AQP5 AA homozygotes frequencies
with other genotypes in the patient groups. Correlation
of genotypes and diseases was characterized by odds
ratio (OR) and 95 percent confidence intervals. Statistical
processing was performed using GraphPad InStat
(GraphPad Software Inc., La Jolla, CA, USA). The distri-
bution of values in the samples was estimated using the
Kolmogorov-Smirnov criterion. In subsequent calcula-
tions for binary parameters, the exact Fisher method was
used. For quantitative parameters with normal distribu-
tion, the Student t criterion was used and the mean and
the error of the mean were calculated. Differences be-
tween groups with P<0.05 were considered significant.

Results and Discussion

The clinical characteristics of the groups are
presented in tables 1 and 2. The groups (#=339) in-
cluded ICU patients without sepsis (n=180), with
abdominal sepsis (pancreatitis, peritonitis, chole-
cystitis, and appendicitis; n=94, table 1), and pa-
tients with sepsis with other sources of infection
(n=65, table 2). Apparently healthy volunteers
served as a control group (n=100).

The distribution of genotypes among all ICU
patients is shown in fig. 2. As seen from the figure,
the frequencies of genotypes were: AA — 74%, AC
— 24%, CC — 2% (n=339, P=0.532), which was
compatible with Hardy-Weinberg equilibrium. The
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B reJie ¢ 2% araposbl C IIoC/eAyIoleld Busyaausanuen
pesyasTaToB B npoxogsamem YP-csere (puc. 1).

CBs13b BBDKUBAEMOCTH ITAIJMEHTOB PA3HBIX I'PYIIIT
Y IIOATPYILI C TeM UJIA UHBIM BAPUAHTOB FeHeTUYeCKOIo
noauMopdusma AQP5-1364 A/C ycTraHaBJIMBaIU ITyTeM
aHa/IM3a U CTaTUCTUYECKUX PACYeTOB.

CraTHcTHYeCKUH aHATIH3. MeTo/bI CTaTuCTHYe-
CKOT'0 aHa/IM3a JaHHbIX: PacnpenesneHue 4acToT anme-
JIel Ha COOTBETCTBHE 3aKOHY Xapau-BaitHbepra mpose-
pAax € 1ToMompblo Tecta X2 B wumcciaemoBanum
CpaBHUBAJIM 4aCTOTHI TOMO3UTOT AQP5 AA c ocTanb-
HBIMH T€HOTHIIaMH B TPyIIax 00/1bHBIX. CTEIeHb acco-
Al TEeHOTUTIOB U 3a00JIeBaHUI XapaKTepu30BaIu
C IIOMOLIBIO II0Ka3areJss OTHOLIeHUs HIaHcoB (odds
ratio, OR) u 95- npolieHTHBIE JOBEepUTEJIbHbIE HHTEP-
BaJsIbl. CTaTHCTUYECKYI0 06pabOTKY OCYIIECTBIIAIH TP
nomoiu nporpammsl GraphPad InStat (GraphPad Soft-
ware Inc., La Jolla, CA, USA). XapakTep pacripejiesieHusi
BEJIMYNH B BBIOOPKAX OIIPEJIEIAH C IIOMOIIBIO KPUTe-
pus Konmoroposa-CmupHoBa. B nocnenymomux pacye-
Tax 1711 OMHAPHBIX IOKa3aTesell IPUMEeHJIN TOYHBIH
merton umepa (TM®). [y KOIMYEeCTBEHHBIX ITIOKA3a-
TeJslel B CJIy4asx ¢ HOPMaJIbHBIM paclpefiesieHueM Be-
JINYMH UCII0JIb30BAIN KpuTepuil  CThIOJEHTa, paccuu-
TbIBasg cpepHee 3HadeHue (M) U craHgapTHOe
OTKJIOHEeHUE (0). I0CTOBEpHBIMYU CYUTAJN PA3JININAA
MesKIy IpyImamMu npu sHavennu p<0,05.

Pe3ysnbrarhl U 00Cy:K/A€HHE

KimHnyeckas xapakTepuCTHAKa TPy IIpef -
craBJjieHa B TabJ1. 1 u 2. T'pymmbl (n=339) BR/IIOYaIHN
namuenToB OPUT 6e3 cencuca (71=180), c abmomMu-
HaJbHBIM CENCUCOM (ITaHKPeaTHUT, NMepPUTOHUT,
XOJIEIIMCTHUT, alllleHauIIT; =94, TabJ1. 1) 1 mamu-
€HTOB C CEeIICHCOM, HO C APYTUMHU NUCTOYHUKAMU
uH@eKrnui (n=65, TabJ1. 2). B KauecTBe KOHTPOJIb-
HOU rpynibl UCHOJb30BAIN YCJIOBHO-3J0POBBIX
nmobpoBobIeB (1=100).

Pacrnipenesnenyie reHOTUIIOB Cpey BCEX Malu-
enTtoB OPUT npencrasaeno Ha puc. 2. Kak BUgHO
W3 PUCYHKA, YaCTOThI TEHOTUIIOB COCTAaBUJIN: AA —
74%, AC — 24%, CC — 2% (n=339, p=0,532), uto
COOTBETCTBOBAJIO 3aKOHY Xapau-Batinbepra. Pac-
MpeJiesIeHNsI YaCTOT TeHOTUIIOB CPEeU MTAllieHTOB
JIOCTOBEPHO HE OTJINYAJIUCh OT TAKOBBIX B KOHT-
POJIBHO¥ I'PYTITIE YCIOBHO-3T0POBBIX JOOPOBOJIH-
meB (AA — 70%, AC — 26%, CC — 4%, n=100,
p=0,431). BesinunHa p ykasbIBaeT Ha COOTBETCTBUE
3akoHy Xapau—BaitnGepra.

PacnpepnesieHns 4acTOT reHOTUIIOB B IpyIIIIe
HanMueHTOB C CENCUCOM cocTaBuJnu: AA — 73,7%,
AC —23,7%, CC — 2,6%, 4TO TaK>Kke COOTBETCTBO-
BaJIo 3akoHy Xapau-Baitn6epra (p=0,657, n=159)
U IOCTOBEPHO He OTJINYAJIUCH OT paclpeiesIeHus
cpenu 340POBBIX JOHOPOB (pHUc. 2).

Cpenu nmareHToB 6e3 cercrca u3 HocuTeJei
resorumna AQP5 AA Bepkuium — 121, ymepiu — 13,
cpenu HocuTesei renotunoB AQP5 AC u CC — 42
U 4, coorBeTcTBeHHO (n=180, p=0,9113, Xu-kBaj-
pat, puc. 3, a). Takum obpasom, IOKasaTeJn
JIETAJIbHOCTU B IpyIIle NAalMeHTOB Pas3J/IMYHbIX

K 565b.p. e

A362bp.
C 247 b.p.

Puc. 1. duexkrpodoperpaMma NpoAyKTOB aMIIU(DUKAIHU
AQP51s3759129.

Fig. 1. AQP5 rs3759129 amplification product electrophore-
gram.

Note. K — amplification control, 565 np; A — allele A, 362 np;
C — allele C, 247 np.

IIpumeuanne. K — KOHTpOJIb aMIuIH(pUKanmy, 565 .H.; A —
ayiennb A, 362 m.H.; C — aniens C, 247 n.H.

TaGunna 1. XapakTepucTHKA HO30JIOTHYECKOI CTPYK-
TYpPHI IPYNIbBI MAIHEHTOB € A0JTOMHHAJIbHBIM CETICH-
coMm, n=94 (M+o).

Table 1. Parameters of group of patients with abdomi-
nal sepsis, n=94 (M+0).

Parameters Value
Age, years 58.6+14.8
Sex

Male, n 52

Female, n 42
APACHE II on admission, score 14.8+5.9
SOFA on admission, score 3.6+2.3
Hospital stay, day 16.4+17.3
Lung ventilation duration, day 7.3+12.4
ICU stay, day 8.7+7.8
Pancreatic necrosis, pancreatitis, n 12
Peritonitis, n 22
Cholecystitis, cholangitis, biliary tract stones, n 11
Neoplastic diseases*, n 4
Appendicitis, n 24
Pyelonephritis, n 3
Mesenteric thrombosis, n 6
Other**, n 12

Note. * — sigmoid cancer, pancreatic cancer, gastric cancer,
lung carcinoma with metastatic pleural effusion. ** — caecal
perforation, sigmoid volvulus, renal cyst rupture, small bowel
necrosis, spontaneous esophageal rupture, abdominal is-
chemic syndrome, colonic polyp, peptic ulcer disease.
IIpumeuanwue. [{asa tabsu. 1, 2: Parameters — napaMmeTpsl;
Value — 3navyeHnune; Age — Bo3pacrt; Sex — 1oJi; Male — My k-
ynHbl; Female — skeHIUHBI; on admission — npu mocrymie-
Huy; Hospital stay — qyinTe1bHOCTH IpeObIBaHUSA B OOJIb-
Huile; Lung ventilation duration — gmiurensHocts UBJIL; ICU
stay — guuTenbHOCTh npebbiBanusa B OPUT; pancreatic
necrosis, pancreatitis — maHKpeoHeKpo3, IaHKPeaTUT; Neo-
plastic diseases — oHKoJIOTMYecKye 3aboJieBaHus; other —
npyroe; Peritonitis — neputonut; cholecystitis, cholangitis,
biliary tract stones — X0JIEIUCTHUT, XOJAHTHUT, XOJI€T0X0JIH-
THas; appendicitis — annenauuT; pyelonephritis — nuesio-
Hedput; mesenteric thrombosis — Me3eHTepaIbHBIN TPOM-
003. * — pak CUTMOBUJHOM KHIIKH, MOJIKETYL0YHON
JKeJIe3bl, JKeJyIKa, PaK JIETKOI'0 C MeTacTaTUYeCKUM I1JIeB-
puToM. ** — nepgopanus KymnoJia caenoil KUIIKu, 3aBOPOT
CUTMOBUJHOW KMIIIKY, PA3PbIB KUCTHI IOYKU, HEKPO3 TOH-
KOH KMIIIKY, CHOHTAaHHBIA Pa3pbIB UIEBOA, abJOMUHAJIb-
HBIHM UIIEMUYECKHUI CUHAPOM, TOJTUI CJIETIOH KUIITKH, sI3BEH-
Hasi 60JIe3Hb.
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|
1 all patients, n=339 Tabauia 2. XapakTepucTHKa Hocgo.nornqecxou CTpYyK-
B TYpbI IPYNIbI HAIMEHTOB C Hea0JOMHUHAIBHBIM Cell-
* H. 2 sepsis, n=159 cyicoM, 1=65 ( £0).
e Table 2. Parameters of group of patients with sepsis due
80 | 4 healthy volunteers, n=100 to non-abdominal causes, n=65 (M+0).
Parameters Value
60 Age, years 62+18.3
Sex
Male, n 35
40 | 0 Female, n 30
4 APACHE II on admission, score 14.6+5.4
20 e ) 3 SOFA on admission, score 3.6+2.1
L ! 2 Hospital stay, day 19.8+8.4
[ ) 1 Lung ventilation duration, day 11.7+19.2
01 ‘ ICU stay, day 19.4+28.3
AA AC cc Pneumonia, n 18
Trauma, n 6
Puc. 2. Pacnipesiesienne Bcex nanuenTos OPUT (1), manuen- Stroke, 1 11
TOB C CENICHCOM (2) M TOJBKO C A0JJOMHHATBHBIM CETICHCOM Hypoxic brain injury, 7 1
(3) mo yacToTam reHOTHIIOB 110 CPABHEHHIO C KOHTPOJIBHOMH Neoplastic diseases*, n 7
TPYNnoii 310POBEIX IOHOPOE (4). Cardiovascular diseases, n 6
Fig. 2. Distribution of all ICU patients (1), patients with sepsis  Non-viral hepatits, 7 5
(2) and patients with abdominal sepsis (3) by frequency of  Pancreatic necrosis, pancreatitis, 2 1

genotypes compared to the control group of healthy partici-
pants (4).

IIpumeuanue. All patients — Bce IalMeHThl; SEPSis — Cercuc;
abdominal sepsis — abgoMuHanbHbIH cencuc; healthy volun-
teers — yCJI0BHO-3[JOPOBBIE JOHOPBL.

reHoTunoB AQP5 6e3 cerncrca TpaKTUIECKH OfH-
HaKOBBI.

V 159 4YejioBeK HAIXeHTOB ObLJI JUArHOCIIH-
poBaH cencuc (CETICHC-3). Cpeny maiieHTOB C
cerncucoM u reHorurioM AQP5 AA BbDKUIU 53,
yMepJiu — 64, cpeii HocuTeJiel aIbTepHAaTUBHBIX
reHotTunos — 27 u 15, coorBeTCcTBEHHO (n=159,
p=0,053, OR= 2,174, Xu-kBaapar, puc. 3, b). Takum
006pa3oM, BIABJIEHA TEH/IEHIUS JIyUIIel BHIXKU-
BAaeMOCTH IIallUEHTOB C CENCHUCOM T€HOTHIIOB
AQP5 AC n CC 1o CpaBHEHHUIO C CEeNTUYEeCKUMU
narueHTaMu reHoruma AQP5 AA, oqHaKo pasjn-
4yus MesKIy IalyueHTaMU pa3HbIX TeHOTHUIIOB
OBLTM BCETO JIUIIH HA YPOBHE, OJIM3KOHN K Mapru-
HaJILHOM TOCTOBEPHOCTH.

Other**, n 4

Note. * — adrenal neoplasm, laryngeal neoplasm, glioblas-
toma, cervical cancer, lung carcinoma, craniopharyngioma.
** — gastritis, multiple sclerosis, peptic ulcer disease.
IIpumeuanue. * — HOBOOGPa30BaHUs HAIIOYEUYHUKOB, TOP-
TaHH, ITH00JIACTOMA, PAK IIEHKHU MaTKY, paK JIETKoro, Kpa-
HUO(MapUHTruoOMa. ** — racTpuUT, pacCessHHBIN CKJIEPO03, s3-
BeHHas 0oJie3aHb. Pneumonia — IHeBMOHHS; trauma —
TpaBMa; stroke — MHCYJIBT; hypoxic brain injury — runokcu-
4JecKue IOBpesKIeHne roJI0BHOro Mo3ra; cardiovascular dis-
eases — cepJIeuHO-COCYIUCTbIe 3abosieBanust; non-viral hep-
atitis — remaruT HeBUPYCHOM 9THOJIOTUH.

frequency distributions of genotypes among pa-
tients did not differ significantly from those in the
control group of apparently healthy volunteers (AA
— 70%, AC — 26%, CC — 4%, n=100, P=0.431). The
p value indicates conformity with the Hardy-Wein-
berg equilibrium.

Genotype frequency distributions in the
group of sepsis patients were: AA — 73.8%, AC —
23.7%, CC— 2.6%, which also was compatible with

a b c d
100 Outcome 100 Outcome 100 Outcome 100 Outcome
80 80 80 80
60 60 60 60
40 40 40 40
20 20 20 20
0 ! ! ! 0 ; L \ 0 | } ; 0 ! ! |
0 20 40 60 0 20 40 60 0 20 40 60 0 20 40 60
Days Days Days Days
Genotypes: AC,CC — AA —
Outcome: % Survival

Puc. 3. BepxkusaemocTs nanueHToB OPUT ¢ padimmunbivMu reHoTunamu AQP5 rs3759129.

Fig. 3. Survival rate of ICU patients with different genotypes of AQP5 rs3759129.

Note. a— no sepsis, n=180, P=0.9113, 2. b — sepsis, all, n=159, P=0.053, OR=2.174, y?. c— non-abdominal sepsis, n=65, P=0.583,
Fischer’s method. d — abdominal sepsis, n=94, P=0.002, OR=5.714.

IIpumeuanue. a— Her cericuca, n=180, p=0,9113, y2 b— cerncuc, Bce, n=159, p=0,053, OR=2,174, x*. c— HeabOMUHAIbHBIH CeTcuc, n=65,
p=0,583, meTon Purtiepa. d— abqOMUHAILHBIN cenicuc, n=94, p=0,002, OR=5.714. Outcome — ncxox; Survival — BbDKUBIIHE;days — JTHU.
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Bce mmareHThI ¢ CETICUCOM OBLTU pa3 e/ eHbl
Ha JIBE TPYIIThI — NaIUeHThI C abJOMUHATBLHBIM 1
HeaOJOMUHAJAbHBIM cerncucoM. V3 Hocuresein
reHotuna AQP5 AA ¢ HeabOMHHAJILHBIM CEIICH-
coM ymepau 50%, cpenu HOCUTeJIEN TeHOTUIIOB
AQP5 AC, CC — 41% (n=65, p=0,583, TM®, puc. 3,
¢). TakuM 06pasoM, BBLKUBAEMOCTE ITpH Heab10-
MMHAJILHOM CEIICHCe He 3aBUCUT OT OJHOHYKJIEO-
TUIHOU 3ameHbl AQP5 rs3759129.

Cpeu manueHToB ¢ abJOMUHAIBHBIM CETICH-
COM pa3JINuMs B BBIKMBAEMOCTH MTAIIMEeHTOB Pas-
JWUYHBIX T€HOTUIIOB OKa3aJMCh 3HAYMMBI. Tak,
cpeu NarreHTOB MasKOpPHOTO reHoTruma AQP5 AA
BbDLKUIIU 29, yMepau — 40, cpegy arueHToB apy-
rux (MuHOpPHBIX) reHOoTUNIOB AC 1 CC — 20 u 5
MManueHToB, COOTBETCTBEHHO (n=94, p=0,002,
OR=5,714, TM®, puc. 3, d). Takum o6pa3om, HaTU-
yne asniesss C AQP5 B 3HaUUTEJTLHON Mepe orpe-
neJsisteT 6J1aroTpUATHBIA UCXOJ] CETICHCa TOJIBKO B
cJTydae NCTOYHMKA MH(EKINN B aOIOMUHATBHON
moJioctTu (abgomMuHaAbBHBINA cemncuc). CiemoBa-
TeJIbHO, KOHTPOJIMpyeMas Uiy aCCONMAPOBaHHAasA
c anesiieM C AQP5 3aryTa OT JIETAJIbHOT0 UCX0Aa
pu abJOMUHATLHOM CEIICHCe HOCUT TOMHHAHT-
HBIU XapakTep.

HNasee, Tpynny NanueHTOB C aOIOMUHAIb-
HBIM CETICCOM Pa3[ieJINJIN Ha IBe TPUMEPHO paB-
Hble IIOArPYNIIbL: 1) MalueHThI C AJIATEIbHOCTHIO
rocrmranusanuu 2-10 mHer (n=46), 1 2) marueH-
TBI C IPOJOJ/IKUATETBHOCTHIO TOCTIUTAIM3auu 11
nHelt v 6oJtee (n=48). B mepBoOi MOATPYIITIE pas3Jiu-
4K B BBOKMBAEMOCTHU MEKAY ITallMeHTaMU C TeHO-
tunnamu AQP5 AC, CC u mamueHTaMy TeHOTHIa
AQP5 AA okasannuch 3HAYUMBbIMHU. Tak, MalfueHThI
C MMHOPHOMU asjiesibio C BBIKUBAJIU 3HAYUTEHHO
yaiie — B 83 %, 110 CpaBHEHUIO C MMallueHTaMU C
AJIBTepHAaTUBHBIM T€HOTUIOM AA, BBIKMBAEMOCTD
KOTOpBIX cocTaBuia 38% (p=0,017, TM®, n=46).
30-1HEeBHAsI BBI)KUBAEMOCTh MAIlMEHTOB BTOPOH
NOArPYNIBI — HOCUTeJ e MUHOPHOU asienu C
COCTaBMJIA CXOJHYIO C TEepBOU MOArpPYyNIOn
BesIn4uHy — 79%. OJJHaKo, B OTJIN4YMeE OT IepBOH
MOArPYINBI, II0 BBIXKMBAEMOCTH NALMEHTHI C
a0JOMHUHAJIBLHBIM CEIICICOM — I'OMO3UTOTHBIE 110
Ma’KOpHOU asuiesiu A 1 HocuteJim asieau C —
3HAUUTEJIbHO HE OTJINYaJIUCh, COXpaHsifA, BIPO-
4eM, CXOJHYIO TeHAECHIIUIO K pa3nuuam (p=0,054,
TM®, n=48). TakuM o06pas3oM, MPOTEKTUBHBIN
addexrr ammenu C AQP5 HauboJiee BhIpaKeHHO
MIPOSIBJISIETCS B TPYIITE TAIMEHTOB C a0IOMUHATh-
HBIM CEIICUCOM JIOCTaTOYHO PaHO — B IepBbIe 10
JTHEU rOCITUTAJIN3aIH.

MouJiekyyisaspHble MEXaHU3Mbl CHUYKEHU S IKC-
npeccuu AQP5 y HocuTesieii MUHOPHOTIO aJjljiesb-
Horo BapumaHta C (rs3759129) HeU3BECTHHI.
IToCKOJIBKY He UCKJII0YeHO, uTo MyTauuss A—C rs
3759129 B mpoMOTOpHOI 001acTy reHa AQP5 Moria
MIPOW30UTH B CaliTe CBA3BIBAHUA KaKOTO-JUOO

TPAHCKPUIIITUOHHOTO (haKTopa, AHHBIA paiioH

the Hardy—Weinberg equilibrium (P=0.657, n=159)
and did not differ significantly from the distribu-
tion among healthy participants (fig. 2).

Among patients without sepsis who were
AQP5 AA genotype carriers 121 survived, 13 died,
and among AQP5 AC and CC genotypes carriers 42
and 4, respectively (n=180, P=0.9113, y?, fig. 3, a).
Thus, mortality in the group of patients with vari-
ous AQP5 genotypes without sepsis was almost
identical.

Sepsis was diagnosed in 159 patients (SEPSIS-3).
Among patients with sepsis and AQP5 AA genotype
53 survived, 64 died, among carriers of alternative
genotypes — 27 and 15, respectively (n=159,
P=0.053, OR=2.174, y?, fig. 3, b). Hence, the ten-
dency of better survival in patients with AQP5 AC
and CC genotypes was found compared to septic
patients of AQP5 AA genotype, but the differences
between patients of different genotypes were not
significant.

All patients with sepsis were divided into two
groups: those with abdominal and non-abdominal
sepsis. Among carriers of AQP5 AA genotype with
non-abdominal sepsis 50% died, among carriers of
AQP5 AC, CC genotypes 41% died (n=65, P=0.583,
Fischer’s method, fig. 3, b). Thereby, survival rate in
non-abdominal sepsis does not depend on single-
nucleotide polymorphism of AQP5 rs3759129.

Among patients with abdominal sepsis, differ-
ences in survival rates of patients with different
genotypes were significant. In particular, 29 pa-
tients of the major genotype AQP5 AA survived, 40
died, among other (minor) genotypes of AC and CC
20 survived and 5 patients died (n=94, P=0.002,
OR=5.714, Fischer’s method, fig. 3, d). So, the pres-
ence of allele C of AQP5 largely determines the fa-
vorable outcome of sepsis only if the source of in-
fection was localized in the abdominal cavity
(abdominal sepsis). Therefore, controlled by or as-
sociated with allele C of AQP5 protection against
lethal outcomes in abdominal sepsis is dominant.

The group of patients with abdominal sepsis
was further divided into two approximately equal
subgroups: 1) patients with a duration of hospital-
ization of 2-10 days (n=46), and 2) patients with a
duration of hospitalization of 11 days or more
(n=48). In the first subgroup, differences in survival
rates between patients with AQP5 AC, CC geno-
types and patients with AQP5 AA genotype were
significant. Thus, patients with minor allele C sur-
vived significantly more frequently, in 83%, com-
pared with patients with alternative genotype AA,
whose survival rate was 38% (P=0.017, Fischer’s
method, n=46). The 30-day survival rate of patients
of the second subgroup carrying the minor allele C
was similar to that of the first subgroup at 79%.
However, in contrast to the first subgroup, the sur-
vival rate of patients with abdominal sepsis ho-
mozygous in major allele A and carriers of minor
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OB MpoaHaIM3UPOBaH in silico ¢ momMoIBIo IBYX
6a3 manubIx: JASPAR [20] (http://jaspar.genereg.net/
about/) m SNP2TFBS [21] (https://ccg.epfl.ch/
snp2tfbs/snpviewer.php). B ananui3e Ha ocHOBe
0asbl gaHHbIX JASPAR 1cno/ib30BaIach IOCJIEI0BA-
TeJIbHOCTb HYKJIEOTUI0B BOKpYr SNP pasmepom B
100 HyK/I€oTHIOB. bBLI0 IpoaHaau3upoBaHo 540
MOTHBOB CalTOB CBSI3bIBAHUSI PA3JIMUYHBIX (haKTO-
POB € ITIOpOroM OTHOCUTEJILHOTO cyera 90%. B ana-
Ju3e Ha ocHOBe 0a3nl maHHbIX SNP2TFBS ObL1
3ajnericTBoBaH ToTbKO SNP 1s3759129. O6Hapysku-
JIM, YTO HEeIIOCPeJCTBEHHO CaMa 3aMeHa He BXOOUT
B COCTaB CaiiTa CBA3BIBAHMS KaKOT0-JIMO0 TpaHC-
KpUIIMOHHOTO akTopa. Papx wucciienoBaHui,
OIHAKO, YKa3bIBAET Ha TO, YTO 3aMEeHbl HYKJIEOTH-
JIOB B 30HAX, OJIMKANUIIINX OT CaliTa CBA3BIBAHUS,
TaKKe MOKET 3HAYUTEJIbHO U3MEHATh 9KCIIpec-
CHUIO peryaupyeMoro resa [22]. ITostoMy uHTepec
MIpeJICTABJISAIN U ITOTeHIaJIbHbIe CAlThI CBSI3bIBA-
HUsI BOJTM3Y caliTa MCCIeyeMOoro oJIMMopgr3Ma.
Cornacuo 6a3e JASPAR, HeaIeKO OT TOYKH PaCIIo-
JIOYKEHUA MyTallui — Ha NpoTsskeHun 101 HykJieo-
TH/a OB 00HAPY KEH IEJIBIN PsIJT TOTeHINAIbHbBIX
CaITOB CBSI3BIBAHUS TPAHCKPUIILIIMOHHBIX (PAKTO-
POB — IIpenMyIIecTBeHHO OeTKkoB Kiracca T-BOX.
B TabJ1. 3 mpeacTaBieHbl OTOOpaHHbIE KaH W IAT-
Hble CaWThl CBS3BIBAHUSA TPAHCKPUMIIIUOHHBIX
(paKTOpPOB C OTHOCUTEJBHBIM CUYETOM OKOJO 1,
VMMeoIIe HanOOJIBIITYI0 BEPOSITHOCTD CYIIIECTBO-
BaHUs He TOJIBKO in silico, HO B peasbHOCTH. K
TAKOBBIM, IIpEsK/ie BCero, OTHOCATCS CAUTHI TPAHC-
KpunimoHHbIX pakTopoB EHE TBX4, TBX1, TBX15
C OTHOCUTEJIbHBIM CUETOM 1, @ TaKsKe CAUThI C OTHO-
CHUTEJIbHBIM CYETOM HU Ke 1 Ha BeJIMYMHY, He IIpe-
BbIIIAIONIYI0 10%, pacnoJsiokeHsl B nipenesax 50
HYRJIEOTHUIOB oT MyTanuu — MGA, TBX5, ETSI,
SPI1, MEIS], FLI1 (ta6t. 3).

Cnepgyer moJiararb, 4YTO IIOCJIENYIOIIHeE
HCCJIeJOBAaHUsA TOrO, KAKMe TPAHCKPHUIILIMOHHbBIE
(paKkTOpBI UBMEHSIOT XapaKTep CBOEr0 CBsI3bIBA-
HUSI C IPOMOTOPHOM 00J1aCTHIO B 3aBUCUMOCTH OT
HaJTMYUsI IUTO3WHA UJIY a/IeHO3WHA B OJIM3J1esKa-
meM caiite moaumopdusma -1364 A/C AQP5,
IIOMOI'YT TOYHEe YCTAaHOBUTH MEXaHU3M aCcColHa-
[IM TeHETUYECKUX BapruaHTOB -1364 A/C AQP5 ¢
paHHe CMEPTHOCTHIO MANMEHTOB C a0OMIHAITh-
HBIM CEIICHCOM.

IIpoBeneHHoOe wHccaegoBaHue II03BOJIMIIO
BIIEPBBIE YCTAHOBUTH, YTO KOMOWHAIMS F€HETH-
4yecKoro pakTopa — MUHOPHOH assenu C ogHO-
HYKJIEOTUHOM 3aMeHbI B 06J1acTu caita 1364 A/C
reHa AQP5, u pakTOpa cpesbl — HaJIM4YMe NCTOY-
HUKa WHQEKIUH B OPIONITHON MOJIOCTH — OIIpe-
JIeJIAIOT JIYYIIyIO0 BBI)KMBAEMOCTb IIPU CeIIChCce
(puc. 3, d, p=0,002, OR=5,714).

Benok AQP5 obecrneuynBaeT aKTUBHBIA
TPAaHCHOPT BOJABI B KJIETKU U U3 KJIETOK UMMYH-
HOU cuCTeMBbI U KU3HEHHO Ba’KHbIX OPTraHOB —
TOJIOBHOI'O MO3Ta, ITI0YeK, JIETKUX [6, 8, 23]. Cunra-

Ta0auna 3. Hanbouiee 3SHaYMMBbI€E CAMTHI CBA3bIBAHHA
TPaHCKPHUIIITUOHHBIX (DAKTOPOB B 00/IACTH TeHeTHYe-
ckoro motumopgusma -1364 A/C AQP5 (rs3759129).
Table 3. Most important sites of transcription factors
binding in the genetic polymorphism region -1364 A/C
AQP5 (rs3759129).

Matrix ID Gene Relative Nucleotide Distance
count* First Last to SNP
MA0598.1 EHF 1.0000 55 62 +4
MAO0806.1 TBX4 1.0000 80 87 +29
MAO0805.1 TBX1 1.0000 80 87 +29
MAO0803.1 TBX15 1.0000 80 87 +29
MAO0801.1 MGA 0.9999 80 87 +29
MAO0807.1 TBX5 0.9999 80 87 +29
MAO0098.1 ETS1 0.9924 56 61 +5
MAO0098.1 ETS1 0.9924 60 65 +9
MAO0080.1 SPI1  0.9778 56 61 +5
MAO0098.1 ETS1 0.9737 4 9 -42
MA0498.2 MEIS1 0.9320 41 47 -4
MA0475.1 FLI1 0.9195 54 64 +3

Note. * — The numerical expression of the compliance of the
studied sequence to the binding site motive.

IIpumeuanue. * — [{udpoBoe BbIpaskeHne COOTBETCTBUA U3-
y4aeMol I0C/IeJOBAaTeIbHOCTY MOTUBY CaiiTa CBSI3BIBAHUA.
Matrix ID — HOMeEp MaTpuKca; gene — rew; relative count —
OTHOCHUTEeNbHBIN cueT; first/last nucleotide — mepsBsbrii/mo-
ciaegHui HykIeotun; distance to SNP — paccrosinue 1o SNP.

allele C did not differ significantly, although main-
taining a similar trend for differences (P=0.054, Fis-
cher’s method, n=48). Thus, the strong protective
effect of AQP5 allele C is revealed in the group of pa-
tients with abdominal sepsis quite early, in the first
10 days of hospitalization.

Molecular mechanisms of reduced AQP5 expres-
sion in carriers of minor allele C (rs3759129) are un-
known. Since the A—C rs 3759129 mutation in the pro-
moter region of the AQP5 gene could have occurred in
the binding site of a transcription factor, this region was
analyzed in silico using two databases, JASPAR [20]
(http://jaspar.genereg.net/about/) and SNP2TFBS [21]
(https://ccg.epfl.ch/snp2tfbs/snpviewer.php). The
analysis based on the JASPAR database used a se-
quence of nucleotides with a size of 100 nucleotides
around SNP.We analyzed 540 motives for binding sites
of various factors with the 90% relative score threshold.
Only SNP rs3759129 was used in the analysis based on
the SNP2TFBS database. The polymorphism itself was
found not to be part of a binding site of any transcrip-
tion factor. Several studies, however, had demonstrated
that the nucleotide polymorphism in areas nearest to
the binding site could also significantly change the ex-
pression of the regulated gene [22]. Therefore, potential
binding sites near the site of the polymorphism under
study were of interest as well. According to the JASPAR
database, a number of potential binding sites of tran-
scription factors, mainly T-BOX class proteins, were
discovered in the vicinity of the mutation site, 101 nu-
cleotides long. table 3 presents selected candidate tran-
scription factor binding sites with a relative score of
about 1, which are the most likely to exist not only in

silico, but also in reality. These are primarily transcrip-
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€TCsl, YTO IMEHHO 3TOT MEXaHU3M 00yC/IaBINBAET
BoBJieueHne AQP5 B KOHTpOJIb mpoJsudepanuu
KJIETOK, BOCITa/TUTE/IbHbIE peaKInu, 00pa3oBaHue
U paccacbIBaHNe OTEKOB, MUTPALMI0 UMMYHOKOM-
IIeTeHTHBIX KJIETOK B opraHusme [11, 24, 25].
IlokasaHo, 4TO 3aMeHa aJileHMHa Ha IUTO3UH B
moJioskeHnu -1364 AQP5 acconuupoBaHa Co CHU-
sKeHUeM aKcrnpeccuu reHa AQP5 B KJeTKax
WMMYHHOU CUCTEMBI IIPU CEIICUCE U YMEHbIIIeHU-
eM MUTPAllMOHHOTO TMOTeHInaaa HeUuTpodu-
J0B [15]. IIpeariosiaraercs, 4YTo UMEHHO CHUKEH-
Has aKcrnpeccus AQP5 u nnocsenyoliee CHUKeHIe
MUTpaIU HEUTPODUJIIOB JIEKUT B OCHOBE ACCO-
nuanuu noaumMop@HbIx BapuaHToB AQP5 -1364
A/C u BBI)KUBaeMOCTU Opu cerncuce. JleficTBu-
TeJIbHO, aKTUBUPOBAHHbIE HEUTPOUJIBI, 0OJIamast
IMOBBIIIEHHOM CIIOCOOHOCTDHIO K are3ni K CTeHKe
COCY[IOB, BBIJIEJISTIOT OOJTBITIOE KOJIMYECTBO IIPOTe-
a3 M aKTUBHBIX (DOPM KHUCJOPOjia, KOTOPbIE HE
TOJIBKO YOMBAIOT OaKTEpWH, HO W MOBPEKAAIOT
aHpoTeaun (8, 26, 27]. IlocjienHee MPUBOAUT K
HapylleHuo nepdy3nu TKaHel ¥ 0PraHoOB KUCJIO-
POIOM C IOCJIEAYIOIIUM Pa3BUTUEM OKUCJIUTEIb-
HOTO CTpecca B KJIETKaxX U Pa3BUTHEM OPraHHOU
HepocTaroyHocTH [28]. [ToaToMy npu UHpeEKIUU
MMeHHO 00Jiee aKTUBHAsI MUTPAITUST U3OBITOYHOTO
KOJINYeCcTBa HEUTPO(UJIOB B TKAHU Y ITAIUEHTOB,
TOMO3UTOTHBIX MO aJjaeito AA AQP5 -1364 A/C,
MMPEeANoJIOKATETbHO IPUBOANJIA K HAPACTAaHUIO
MOJIMOPTAaHHOM HEAOCTAaTOYHOCTH, U KaK CJeJ-
cTBUE — K HeOJraronpusitHoMmy ucxony [7]. OmHa-
KO, CyIIeCTBYIOT Ipyrasi TPaKTOBKA U IpyTas IPyIl-
1a TaHHBIX, KOTOPAasi He MO3BOJISAET OJHO3HAYHO
O00BSICHUTH CBSI3b CHUKEHHOU aKkcrpeccuu AQP5,
Haan4us MUHOPHOTO anesisa C AQP5 -1364 A/Cwu
ucxop cercuca. Tak, yMeHbIlIeHHe MUTPALlUY HEM-
Tpo(dunI0B B UHPUIIMPOBAHHBIE TKAHU ITPU HAJIU-
9 MUHOpPHOTO ansiesiss C AQP5 -1364 A/C mosker,
Ha000pOT, yBEJIMYUTH BEPOSTHOCTH HEOJIAarOpu-
ATHOTO UCXOJa Celcrca BCJeJCTBHE HEeIIOJIHOTO
yHU4YTOKeHus1 O6akTepuii. Bosiee Toro, Zhang et
al [17] obHapyskwun, 9TO Aesnenus AQP5 TpuBOAUT
K 3HAYUTEJTbHOMY CHIKEHUIO BEIPAOOTKY MYyTIIHA
B jerkux. OTcyrcTBUe reHa AQP5 IpUBOJUAJIO K
CHUYKEHUIO CEKPeIUY CJIN3U 1 SKUTKOCTH U3 9T~
TeJIusl IbIXaTeJIbHBIX ITyTel, UTO MOSKET yXYAIIaTh
AHTHOAKTEPUATHHYIO 3aIUATY. ABTOPHI IIOKA3aJIH,
4r0 gesenus AQP5 npuBonu/ia K 3Ha4UTEJIbHOMY
YMEHbIIEHNUIO AKTHUBAIlUM CUTHAJbHBIX IyTel
p38-MAPK/NF-kB 1o u mnocne 3apaskeHUs
Pseudomonas aeruginosa, 4To CBU€TEJIbCTBYET O
TOM, YTO dKcnpeccusi AQP5 HeoOxoquMa A5 0Cy-
IIECTBJIEHUsT 3aIUTHBIX 3 (PEKTOB CHUCTEMBbI
BPOKJIEHHOI'O MMMYHHUTETa B [JbIXaTeJbHBIX
nyTax [17]. [lockonbry AQPS aKcIIpeccupyercs B
AJTbBEOJISIPHBIX KJIeTKaX TUIA | ¥ aTInTeTManbHbIX
KJIETKAX JAbIXaTesJbHbIX MyTel, a IMOBpeKIeHUe
SMUTEJINS JIETKUX IIPU BOCTAUTELHBIX 3a00J1€e-
BAHMAX JIETKUX IPUBOAUT K CHUYKEHUIO €ro 3KC-

tion factor sites EHE TBX4, TBX1, TBX15 with a relative
score of 1, and sites with a relative score below 1 by 10%
and less are located within 50 nucleotides from the mu-
tation—MGA, TBX5, ETS1, SPI1, MEIS], FLI1 (table 3).

Further studies, which transcription factors
may change the nature of their binding to the pro-
moter area depending on the presence of cytosine
or adenosine in a nearby polymorphism site -1364
A/C AQP5, should be warranted to determine more
accurately the mechanism of association of genetic
variants -1364 A/C AQP5 with early mortality in pa-
tients with abdominal sepsis.

For the first time, the study argues that the
combination of a genetic factor, minor allele C of a
single-nucleotide polymorphism within the -1364
A/C site of the AQP5 gene, and an environment fac-
tor, a source of infection in the abdominal cavity,
determine the best survival rate in sepsis (fig. 3, d,
P=0.002, OR=5.714).

The AQP5 protein provides active inward and
outward water transport in cells of immune system
and vital organs such as brain, kidneys, lungs [6, 8,
23]. This mechanism is believed to involve AQP5 in
control of cell proliferation, inflammatory reactions,
formation and resolution of edema, migration of im-
munocompetent cells in the body [11, 24, 25]. The
replacement of adenine by cytosine in -1364 AQP5
position was shown to be associated with reduced
expression of AQP5 gene in immune cells during
sepsis and decreased migration potential of neu-
trophils [15]. The reduced expression of AQP5 and
subsequent decrease in neutrophil migration are
supposed to be the basis for the association of poly-
morphic variants of AQP5 -1364 A/C and survival
rate in sepsis. Indeed, activated neutrophils, pos-
sessing an increased ability to adhere to the vascular
wall, produce a large number of proteases and active
oxygen forms, which not only kill bacteria, but also
damage endothelium [8, 26, 27]. The latter leads to
impaired oxygen perfusion of tissues and organs fol-
lowed by oxidative stress in cells and organ fail-
ure [28]. Therefore, in case of infection, the presum-
ably more active migration of excess neutrophils into
tissues of homozygous patients with AA AQP5 -1364
A/C genotype led to progressive multi-organ dys-
function and adverse outcome [7]. However, there
are different interpretation and another data group
which does not allow clear explanation of the rela-
tionship between reduced AQP5 expression, minor
allele C of AQP5 -1364 A/C and the outcome of sep-
sis. Thus, reduced neutrophil migration to infected
tissues in the presence of the minor allele C of AQP5
-1364 A/C may, on the contrary, increase the proba-
bility of an adverse sepsis outcome due to incom-
plete elimination of bacteria. Moreover, Zhang et
al [17] found that AQP5 deletion leads to a significant
reduction in the mucin production in the lungs. The
absence of the AQP5 gene resulted in reduced
mucus and fluid secretion by the respiratory epithe-
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npeccuu [17], caenyer o)kuaaTh, CKopee, XyIIiero
IIPOTHO3a Cellcuca y NalueHTOB-HoCcuTe el aje-
Jas1 C AQP5 -1364 A/C 3a cueT moTeHIIMAIa pa3BU-
THSI JIETOYHBIX TOPaKeHU . B HallleM uccieoBa-
HUM NallUeHThl C HAJWYMEM IIaTOJOTHYECKOTO
Iponecca B JIETKUX COCTABJANNA 3HAYUTEJIbHYIO
YacTh TPyNIbI MANMEHTOB C HEaOIOMUHATbHBIM
CEIICHCOM, OTHAKO CBA3M MesKay reHoTuioM AQP5
-1364 A/C (rs3759129) 1 1CX0I0M CeIICHca B 3TOH
TpyIITie MarreHToB 00HAPYKEHO He ObLIO (pHC. 3, C).
B HenaBHeli pabore Rahmel et al. 6110 TpOIEMOH-
CTPUPOBAHO 3HAYMMOE MpeobJiaganue mopaske-
HUs IIOYEK Y NAIMEeHTOB C JIETOYHOH IaToJIoTuen
renoruria AQP5 AA rs3759129 [29]. OmHako, 9TO He
NIPUBOAMIIO K 3HAYMMBIM Pa3JIn4uAM 110 YPOBHIO
JIETAJIbHOCTHA B Ipylax NaldeHTOB I'eHOTUIa
AQP5 AA ipotuB AQP5 AC+CC (1s3759129) [29].
[loaToMy ycTaHOBJIEHHME BO3MOKHBIX NPUYUH
CBSI3U JIETAJIbHOTO MCXOJIA CEICUca C onpeaesaeH-
HbIM reHOTUNOM AQP5 1rs3759129 1 UCTOYHUKOM
WHGEKINN B OPIONITHON MOJIOCTU IIPEICTaBIISIET
0COOBIN UHTEPEC.

M3BecTHO, YTO aHATOMHUYECKUH HCTOUYHUK
UHQEKINN SIBJISETCS CYLIeCTBEHHBIM JJISI IIPO-
ruosa ucxona [30]. IMeHHO IIalueHThl C a0I0MHU-
HaJbHBIM CEINICUCOM (pa3BUBAIOIIUMCA Kak
OCJIO’KHEHME T10CJIe JJAallapOTOMMH, ITIPHU MEPUTO-
HUTE, KOJIUTE, UIIIEMUU KUIIIEYHUKA, Tepdopanuu
KUIIIeYHWKA, HAJIMYUU IEPUTOHEAIbHOTO KaTeTe-
pa) XapaKTepu3YIOTCS HaWXyIIIAM IIPOTHO-
30M [31-33] — JieTaJIbHOCTH MOSKET JTOCTHUTaTh
80% [34]. Pa3BuTHE TOCT-XUPYPTUYECKON aOJOMU-
HaJIbHOU MHMEKIINU Yallle IPUBOJUT K PaCIIPOo-
CcTpaHeHUo UH(EKITMOHHOTO ITpoliecca (IncceMu-
HUpOBaHHasi WHQEKIMs), BOBJIEYEHUIO B
BOCHIAJIEHNUE IPYTrux opra”os [35, 36], npucoenu-
HEHWIO BTOPUYHBIX MH(MEKINH, e1re 60JIbIIIe yXy/I-
mrarmmx nporuos [37, 38]. OuyeBuUgHO, 4YTO TIPO-
IlecCChl, KOTOpble  OyayT  CHOCOOCTBOBATH
pas3BUTUIO UH(PEKIINH TPU UCTOYHUKE B OPIOIII-
HOWU TI0JIOCTH, aHATOMUYECKU 00Jiee TIPUCIIOCO0-
JIEHHOM K ee pacIpOCTPAaHEHWI0 B OPTAaHU3ME,
MOTYT SIBUTHCS (paKTOpaMu, CIIOCOOHBIMH CYIIIe-
CTBEHHO MOBJMATH HA NCXO/I.

[IpepcraBiigercs, 4To K TAKUM MOZAYJIAPYIO-
UM (paKTOpaM cJielyeT OTHECTH YPOBEHb UMMY-
Hocynpeccuu. Pa3BuTne cynnpeccud MMMYHHBIX
peaxiuii erie 60J1ee yXy/IaeT IPOTHO3 IIPU CeT-
cuce BCJIEACTBHE HAKOIJIEHWs HapyLIAOIIUX
9HJIOTEINAJIbHBIE KJIETKH COCYJ0B OaKTepHaJIb-
HBIX TOKCUHOB (JIMIIOIIOJIKCAXapux U 1p.), yBe-
JAYEHUs1 BEpPOSTHOCTA TPOTPEeCCUPOBAHUSA
umeroIencs UHGEKITUU U TPUCOETNHEHUS HOBBIX
bakTepUaTbHBIX MH(MEKITNI, HepeIKO — aHTHUOMO-
TUKOPE3UCTEHTHBIX MH(EKITNH, CBSI3aHHBIX C OKa-
3aHUEeM MeJIUIIMHCKOM MMOMOIIIH, C BLICOKOU BEPO-
SITHOCTBIO HeOJIaronpusTHOTO rcxona [39, 40]. B
rocJieqHee BpeMsi MeXaHnu3M OBICTPO Pa3BHUBAIO-
11eticsI IpU celicuce NMMYHOCYIIPECCUU CBSI3bIBA-

lium, which may compromise antibacterial protec-
tion. The authors had shown that AQP5 deletion led
to a significant reduction in the activation of the sig-
naling pathways of p38-MAPK/NF-kV before and
after infection with Pseudomonas aeruginosa
demonstrating the necessity of AQP5 expression for
the protective effects of the innate immune system
in the airways [17]. Since AQP5 is expressed in type |
alveolar cells and airway epithelial cells, and damage
to the lung epithelium in inflammatory lung dis-
eases causes its reduced expression [16], patients
carrying allele C AQP5 -1364 A/C should rather be
expected to have a worse sepsis prognosis due to the
potential for lung injury. In our study, patients with
lung pathology were a significant part of the group
with non-abdominal sepsis, but no relationship was
found between the genotype of AQP5 -1364 A/C
(rs3759129) and the outcome of sepsis in this group
of patients (fig. 3, b). Recent study by Rahmel et al.
has demonstrated a significant predominance of
renal damage in patients with lung pathologies and
AQP5 AA 153759129 genotype [29]. However, this was
not associated with significant mortality differences
in the groups of patients with AQP5 AA genotype ver-
sus AQP5 AC+CC (rs3759129) [29]. Therefore, reveal-
ing the possible causes of the association between
sepsis mortality and specific genotype AQP5
1s3759129 depending on the source of infection is
particularly interesting.

The anatomical source of infection is well rec-
ognized to be essential in predicting the out-
come [30]. The patients with abdominal sepsis (de-
veloping as a complication after laparotomy, with
peritonitis, colitis, intestinal ischemia, intestinal
perforation, indwelling peritoneal catheter) are
characterized by the worst prognosis [31-33] with
mortality reaching 80% [34]. The development of
postoperative abdominal infection more often
leads to dissemination, involvement of other or-
gans into inflammation [35, 36], and development
of secondary infections affecting prognosis [37, 38].
Obviously, the factors contributing to infection that
originates from abdominal cavity and is most suit-
able for facilitated spreading of infection, may sig-
nificantly affect the outcome.

The immune suppression appears to be one
of these factors. The suppression of immune re-
sponse can further worsen the prognosis in sepsis
due to the accumulation of bacterial toxins
(lipopolysaccharide, etc.) damaging vascular en-
dothelial cells, an increase in the risk of infection
progression and hospital bacterial infections com-
monly resistant to antibiotics [39, 40]. Recently, the
mechanism of rapidly developing immunosup-
pression in sepsis has been associated with the gen-
eration of myeloid-derived suppressor cells
(MDSC) [41-43]. These cells carrying CD33+, HLA-
DR-, CD15+ (granulocytic MDSC) and CD33+,
HLA-DR-, CD14+ (monocytic MDSC) appear as
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eTcsl c reHepalel CylpecCcoOpPHbIX KJIETOK MUEJIO-
HUJHOTO IIPOUCXOKIACHUA (MUEJIOMIHBIX CylIpec-
copHbIX KJeTOK, MUK) [41-43]. OTH KJIETKU C
deHoTUNIAMU KJIETOYHOU ToBepxHOCTH CD33+,
HLA-DR-, CD15+ (rpanynouurapasie MUK) n
CD33+, HLA-DR-, CD14+ (monomuTtapubsie MUK)
MOAABJIAIOTCA YoKe B IIePBbIE JHU PA3BUTUA CEIICU-
ca [44]. B skcnepuMeHTadbHbIX MOJIEJIAX Cercuca
MUK ysxe Ha 2—-3 NeHb HaKaIlJIMBAIOTCA B KOCTHOM
Moa3ry [45, 46]. [lokasano, uto npu cencuce MK
BBIXOIAT B KPOBOTOK, UUPKYJINUPYA JJIUTEJIBHOE
BpPeMs M CITIOCOOCTBYS Pa3BUTUIO XPOHUYECKOHU
UMMyHoOcynpeccud [47]. [IoBellIeHHOE conepsKa-
Hue MUK B KpOBU XapaKTepHO W IJIsT a0OMU-
HaJIBLHOI'O cericuca [48], XOTS OHO MOMKET OBITh
JIOCTATOYHO BapuabeIbHBIM [42]. B HaITuX He1aB-
HUX HMCCJIEJOBAHUSX ONHOW M3 CyIIeCTBEHHBIX
MIPUYMH TaKOW BapuabesIbHOCTU IIPU aOIOMU-
HaJIbHOM CceIlChce OKasajcsi reHotun AQP5
(rs3759129): yBesinueHHOE CofepskaHue MOHOILIY-
TapHbIx MK B KpOBHM B paHHWE CPOKM IOCJe
oOHapy)KeHUs celcuca HaOJIIOIaTu TOJIBKO Yy
nanueHToB reHoTuna AQP5 AA (rs3759129), HO He
y MalleHTOB — HOCUTeJsJe MUHOPHOTO aJljIesis
C [49]. MoskHO TTOJ1ararh, YTO MPU CETICUCE CHU-
SKeHHas MUTpanys KJIeTOK B KPOBOTOK y ITAlleH-
TOB reHOTUNOB C+ AQP5 (1s3759129) [7] onipene-
asger  pedunur  nupkyaupyilommux MUK,
crroco6cTBys1 O0mbIIel 3(p(PeKTUBHOCTH UMMYH-
HBIX PEAKIMH B OTCYyTCTBUU UX IPOAYKTOB (UMMY-
HOCYIIpECCOPHBIe TPOCTAarJIaHUHbI, (pepMeHTHI,
CcBOOOIHBIE paguKaIbl KUca0poaa, NO). BosmMosk-
HO, UTO 9TA jKe TeHeTU4YeCKasi IpUYnHa mpeapac-
MOJIaraeT v K CHUYKEHWIO MUTPAITUY TPOBOCITAIN -
TeJIbHBIX MUEJIOUHBIX KJIETOK, IIPEIATCTBYA UX
M30BITOYHOMY HAaKOTIJIEHUIO Y TTAI[eHTOB T€HOTH -
noB C+ AQP5 (rs3759129) u BCcaeaCcTBUE 9TOTO —
CITOCOOCTBYsSI YMEHBIIIEHUIO TIOBPEYKIAIOIIETO
BO3/ENCTBUS HA 3HJIOTEJIMI COCYI0B U OPTraHbl U
MpeJIoTBpaIeHuo paraJbHOr0 Pa3BUTUS CEINITH-
YeCKOro I10Ka U MyJIBTUOPTaHHOU HeJJOCTATOYHO-
ctu. TakuM 06pasoM, HaTUYre MUHOPHOTO aJjljie-
asgs C AQP5 mipu celicvce MOKeT oOecreuynBaTh
NIpernMYILeCcTBa /11 BEBLKABAHUA KaK B pe3yJibrare
cHWKeHus murpanun MUK, nonapigommux npo-
THBOOAKTEpHUaTbHbIE NMMYHHbBIE PEAKITUH, TaK U
MMPOBOCHATUTEJIbHBIX MHEJIOUJHBIX KJETOK C
BBICOKAM TIOTEHIIMAJIOM IOBPEKIEHUA KJIETOK
auporeaus. M1 Hao60poT, maueHThl MasKOPHOTO
resoruna AA AQP5 ¢ yBeJIM4eHHBIM COIepyKaHueM
MUK [49] m npoBocCHaJuTEeIbHBIX HEUTpOdU-
JIOB [7] 6yAyT IpeapacIioioKeHbl K HeOIaronpu-
SITHOMY UCXONy cemcuca (puc. 3, d). IHTepecHo,
4YTO B 9KCIIEPUMEHTAIHLHOU MOJIEJTH CeIcrca ObII0
IMOKAa3aHOo, YTO B PaHHHE CPOKMN ero pas3BUTHUSA
KJIETKU ¢ (PEeHOTUIIOM, XapaKTepHbIM Jyisd MUK,
MOTYT SABJIATHCA IIPOBOCHAJIUATEJBHBIMH, aACCO-
OUUPYIOMIAMHUCA C TAMKEJbIM TeYEHHEeM CeIlCH-
ca [45]. Ob61amaroT U KJIETKY ¢ (PeHOTUIIOM MOHO-

early as in the first days of sepsis [44]. In the exper-
imental models of sepsis, MIC accumulate in bone
marrow on day 2-3 [45, 46]. In sepsis, MDSC have
been shown to enter the bloodstream, circulating
for a long time and contributing to chronic im-
munosuppression [47]. Increased MDSC count in
the blood is also typical for abdominal sepsis [48],
although it may be quite variable [42]. In our recent
studies, one of the essential reasons for such vari-
ability in abdominal sepsis was the genotype AQP5
(rs3759129): increased MDSC count in the blood in
the early period after diagnosing sepsis was ob-
served only in patients with AQP5 AA genotype
(rs3759129), but not in patients carrying the minor
allele C [49]. We may assume that in sepsis the re-
duced migration of cells into the bloodstream in C+
AQP5 genotypes patients (rs3759129) [7] results in
a deficit of circulating MDSCs, contributing to
greater efficiency of immune response in the ab-
sence of their products (immunosuppressor
prostaglandins, enzymes, free oxygen radicals, NO).
The same genetic cause may also predispose to re-
duced migration of proinflammatory myeloid cells,
preventing their excessive accumulation in patients
with C+ AQP5 genotypes (rs3759129) and thereby
reducing vascular endothelial damage and prevent-
ing septic shock and multi-organ failure. Thus, the
presence of the minor allele C of AQP5 in sepsis pa-
tients can provide advantages for survival in sepsis
presumably due to reduced MDSC migration (re-
sults in less suppressed antibacterial immune re-
sponse), and decreased activity of pro-inflamma-
tory myeloid cells (results in less endothelial cell
damage). Conversely, patients with major AA AQP5
genotype associated with increased MDSC con-
tent [49] and pro-inflammatory neutrophils [7] will
be predisposed indeed to adverse sepsis out-
come (fig. 3, d). Interestingly, the experimental
model of sepsis has shown that in the early period
cells exhibiting MDSC phenotype may be pro-in-
flammatory and associate with a severe course of
sepsis [45]. Whether the cell subset with the mono-
cytic MDSC phenotype in patients with abdominal
sepsis are capable of producing pro-inflammatory
cytokines requires additional studies.

Clinical effect of the recessive allele C of AQP5
restricted to patients with abdominal sepsis may
presumably be due to the most significant activation
of stress cell reactions triggering MDSCs in patients
with complicated infection in abdominal cavity. The
appropriateness of this hypothesis is confirmed by:
(1) clinical evidence of highest mortality and fre-
quency of septic shock in abdominal sepsis [46, 50,
51]; (2) major contribution of abdominal sepsis into
development of disseminated infection [35, 36, 38];
(3) association of death of patients with septic shock
with the highest accumulation of MDSC in circula-
tion [46]. Moreover, animal experiments have shown
that ischemia-reperfusion in mesenterial vessels,
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nuTapHbix MUK mamueHToOB ¢ a0MOMUHAIBLHBIM
CeTICHCOM CIIOCOOHOCTBIO K MPOAYKITIO ITPOBOC-
MMaJUTETbHBIX IUTOKUHOB, TPEOYET OTIETbHBIX
HMCCJIEIOBAHUH.

OrpanuyeHue KJUHHUYECKOTO 3dderTa
petteccuBHO asiiesiu C AQP5 HamyueM y naru-
€HTOB a0IOMUHAILHOTO CEIICUCA, MTPEeIIOJIOMK -
TEJTbHO, MOKET OBITHh PE3yJIETaTOM HanbOIbIIIeR
AKTUBAIIMM CTPECCOBBIX KJETOYHBIX peaKIui,
AKTUBUPYIONIUX KJIeTKU ¢ peHorunom MUK y
MaleHToOB C OCJ0KHEHHBIM TeueHueM UHPeK-
IIMOHHOTO TIpoIlecca B OPIOIIHON ITOJOCTH.
YMeCTHOCTb 9TOU TUIOTEe3bI onpeaesasieTcs: (1)
KJIMHUYECKUMHU HAaHHBIMU O TOM, YTO MMEHHO
IJIsT aOTOMUHATLHOTO CETICHCca XapaKTepHbI Hau-
0oJiee BBICOKME IOKa3aTeId U JIeTAJbHOCTH, U
YacCTOThI CEITUYECKOrO IIoKa (46, 50, 51]; (2) TeMm,
4YTO MMEHHO a0JOMHHAJIbHBINA CEICHUC CHOCO00-
CTBYeT Pa3BUTHIO TMCCEMUHUPOBAHHON MH(EK-
nuu [35, 36, 38]; (3) accommanuen JeTaJabHOro
MCXO0JIa MAllMEeHTOB I0CJIe CENTUYECKOro III0Ka C
HanboJsbmuM HakomaeHneM MUK B mupryss-
nuu [46]. BoJiee TOrO, 9KCIIEpUMEHTAJIbHbIE
WCCJIeIOBAHUS TTOKA3aJIM, YTO UIIIEMUsI-penep-
(ysuss Me3eHTepUaTbHBIX COCY/IOB B OPIOIITHOMN
MMOJIOCTH 9KCTIEPUMEHTAIbHBIX YKUBOTHBIX, MOJIe-
JIMPYIOIIas HapylIeHus1, XapaKTePHbIE A5 a6/10-
MUHAJIBHOT'O CEeIICHCA, UHAYIHUPYeT CUCTEMHYIO
NIPONYKIUI0 XeMOKHHOB, KOTOPbI€ BOBJIEKAIOT
HEUTPOo(dUJIbl U MOHOIIMTHI B OKa3aHUE TTIOBPEsK-
JleHUH Jpyrux OpraHoB C IOC/AeIyI0INM pa3BU-
THEM MOJIMOPTAaHHON HEJOCTAaTOYHOCTH [51]. 9TH
(aKThl CBUIETEJBCTBYIOT B MOJIB3Y TOTO, UTO
MMEHHO IMPY KJIUHUYECKU arpeCCUBHOM abI0MU-
HaJILHOM ceTicuce 60JIbIIe BEPOSTHOCTH PaHHEN
reHepanum kJietTok ¢ penorunom MUK, croco6-
CTBYIOIIMX CUCTEMHON IMMYHOCYIIpEeCCHU (2 BO3-
MOSKHO, W TNPOBOCHAJTUTEJbHBIM pPEAKIUAM),
reHepajgu3anud  WHQEKIuH, yCyryoJeHuro
MTOJTMOPTAHHOM HETOCTaTOYHOCTY C HeOJIaronpu-
ATHBIM UCXOI0M.

[Ipengnonaraemas cBsA3b MUTPAIIAN PAHHUX
MUK u renoruma AQP5 MOsKeT ObITh CBsI3aHa C
pasanyHor appUHHOCTHIO TPAHCKPUTIITUOHHBIX
(¢aKTOpOB K y4acTky npomoropa AQP5, B KOTO-
poM pacmoJioskeHa 3ameHa A/C. OgHako He/laB-
HUEe KCCJAeNOBAaHUA He BBLIABUJIUA KaKOU-JIMOO0
pasHuisl Mesxkay pparmenramu IHK, comepsxa-
muMu AQP5 A+ u C+1s3759129, o criocobHOCTH
CBSI3BIBATh OJINH U3 TPAHCKPUIIIITUOHHBIX (paKTO-
POB C BBICOKOU a(p(pUHHOCTHIO K MPOMOTOPY
AQP5 [52]. TIpoBeeHHBIN B Hallelr pabore 6mo-
nHpopMaTUYeCKUH aHaau3 IOoKasaj, YTO
HECMOTPsI Ha TO, YTO U3ydaeMblil moJuMopdusm
He pacrnoJjaraeTrcsi HeloCpeJCTBEHHO B 30HE
caliTa CBS3BIBAHUS KaKOTO0-JIUO0 TPaHCKPHUII-
nuoHHoro ¢akrtopa, 3amena A/C oOJagaer
IIOTEHIIMAJIOM BJIMSHUA HA YPOBEHb IKCIIPECCUU
reHa AQP5, TOCKOJIBKY BOJIM3U 00/1aCTH 3aMEHbBI

simulating abnormalities typical for abdominal sep-
sis, induces systemic production of chemokines,
which involves neutrophils and monocytes into
damaging the other organs with subsequent devel-
opment of multi-organ failure [51].

These facts confirm the likelihood of early
generation of MDSCs promoting systemic im-
munosuppression (and possibly pro-inflammatory
reactions), contributing to generalization of infec-
tion and worsening of multi-organ failure with ad-
verse outcome in clinically aggressive abdominal
sepsis.

The assumed relationship between the migra-
tion of early MDSCs and the AQP5 genotype may
be due to different affinity of transcription factors
to the AQP5 promoter site altered by A/C polymor-
phism. However, recent studies did not reveal any
difference between DNA fragments containing
AQP5 A+ and C+ rs3759129 in their ability to bind
one of the transcription factors with high affinity to
the AQP5 promoter [52]. Our bioinformatics analy-
sis has shown that despite the fact that the studied
polymorphism is not located directly in the binding
site area of any transcription factor, substitution of
A/C might potentially affect the level of expression
of AQP5 gene, because binding sites of transcrip-
tion factors including the popular ETS, SPI1 factors
are located very close to the replacement area
(table 3). Two possible mechanisms can be as-
sumed: (1) polymorphic variant C reduces the
affinity of binding of a transcription factor with its
specific site located near the mutation, which de-
creases the effect of transcription factor stimulating
the transcription activity of AQP5 gene; (2) minor
mutation C increases the affinity of binding of tran-
scription repressor AQP5 to its site in the promoter
region, which also leads to reduced transcription
activity of the gene. The most probable candidate
for a functionally significant binding, whose affinity
may depend on the presence of A or C in the pro-
moter site of AQP5, is the transcription factor ETSI,
which is expressed in MDSC [53, 54].

The drawbacks of this study include an insuf-
ficient sample size, which makes it difficult to strat-
ify patients more thoroughly into groups based on
comorbidity, severity of organ disorders, etc. Two
groups of patients with abdominal sepsis did not
differ in SOFA and APACHE II scores on admission,
but differed in a minor mutation, single replace-
ment of A nucleotide with C in the AQP5 gene. We
found significant quantitative differences in 30-day
survival between these groups, which suggests that
the use of rs3759129 AQP5 as a candidate genetic
marker for stratification of patients with abdominal
sepsis into risk groups of adverse outcome can be
promising. Taking into account the challenge of
finding more reliable markers for prognosis of ab-
dominal sepsis than the existing criteria SOFA,
APACHE 1I, SAPS, PIRO, WSES, MODS and other
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00HApYKUBAIOTCS YYaCTKU CBSI3BIBAHUS HEKOTO-
PBIX TPAHCKPUNIMOHHBIX pakTopoB — ETS, SPI1
(cM. Tabu1. 3). MOYKHO MpPeAIoJIOKUTh TBA BO3-
MOYKHBIX MEXaHU3Ma:

(1) monumopdHbI#i BapuaHT C CHUKAET
ad(PUHHOCTH CBSA3BIBAHNS TOT'O UJIM NHOTO TPAHC-
KPUIIIMOHHOTO paKTopa CO CBOUM crienuduye-
CKUM CalTOM, JIOKaJIN30BAaHHBIM BOJIU3U MyTa-
nnu, Osaromaps 4demy yMeHbInaercss 3g@exT
TPAHCKPUIIIMOHHOTO (haKTOpa, CTUMYJINPYIOLiie-
I'0 TPAaHCKPHUIIIMOHHYIO aKTUBHOCTB re’a AQPS;

(2) munopHasa Mmyranusa C yBeJu4YUBaeT
adPUHHOCTH CBSI3BIBAHUS perpeccopa TpaHC-
kpunuuu AQP5 co cCBOMM CaliTOM B IPOMOTOPHOMN
00J1aCTH, YTO TaK)Ke MPUBOIUT K CHUYKEHUIO
TPAaHCKPUNIIMOHHOW aKTUBHOCTH reHa. Hambo-
Jiee BepOsITHBIM KaHIUAATOM JJIs1 (PYHKIIMOHAJIb-
HO 3HAUYMMOT0 CBSA3bIBaHUSA, apPUHHOCTH KOTO-
pOro MOKeT 3aBHCeTh OT HaauuuA A uau C B
caiiTe IIPOMOTOPHOHN 30HBI AQP5, sABJseTCA
TpaHCKPUNIUOHHBIA (dakTop ETS1, KoTOpBIH
akcrpeccupoBaH B MUK [53, 54].

K HepmocrarkaM JaHHOIO MCCAELOBAHUA
cjenyeT OTHECTH HEJOCTAaTOYHO 3HAYUTEJbHBIN
o0'beM BBIOOpPKU, 3aTpyAHAOIUN Oojee Tiia-
TeJIbHYIO CTpaTU(pUKAIIUIO MAIIMEHTOB 110 IPyI-
aM C y4eTOM KJMHUYECKON TeTepOreHHOCTHU
BBIOOPKM IT0 KOMOPOUTHOCTH, TSKECTH OPraH-

HBIX HapylIeHUi u T. . BMecTe ¢ Tem, Koaude-
CTBEHHO BBIpa’KE€HHbIE U 3HAUMUMBbIE Pa3JIN4YUS
1o 30-1HeBHOU BBIKMBAEMOCTU MESKAY BYyMs
rpyIIIaMy NaeHTOB ¢ abJOMUHAJIBHBIM CETICH -
COM, He OTJIMYAIOIIUXCA NPU TOCOUTATN3AINHA
o 3HaveHussM SOFA u APACHE 11, HO pa3/iIn4HbIX
110 HAJIUYHIO UM OTCYTCTBUIO MUHOPHOU MyTa-
MU — eJUHCTBEHHO! 3aMeHbl HyKJIeoTHa A Ha
HykJeoTun C B rene AQPS, II03BOJIAIOT CYUTATh
IIepCIEeKTUBHBIM MCIOJIb30BaHUe 1s3759129
AQP5 B Ka4eCcTBe KaHIUJAaTHOTO FTeHETUYECKOTO
Mapkepa JiJisi CTpaTu@UKaIuy nNarueHTOB UMEeH-
HO C abJOMUHAJIBHBIM CEIICMCOM IO TpyIam
prcKa HeOJIarOMPUATHOTO MCXOMa. YUYUTBHIBAsS
CymecTByIOIIMe TpobOJeMbl IOWCKa 0OoJjee
HaJesKHBbIX MapKepPOB IMTPOTHO3a ab6JOMHUHAJIBHO-
ro CeICHuca, 4eM CyLIeCTBYyIOIlUue KpUTepuu
SOFA, APACHE 11, SAPS, PIRO,WSES, MODS u
apyrue nmokasarenu [50, 55-57], reHeTUYECKUE
MapKepbl MOTYT OKa3aThCsl BOCTPeOOBAHHBIMH
JJIST ICTIOJIb30BaHUsI B KOMOWHAIINY C IPYTUMHU
UMEIIMHICA MapKEPaMU C IeJIbIO TOBBIIIIEHUS
TOYHOCTH IEePCOHAJN3NUPOBAHHBIX MOIXOJ0B K
JICYCHHUIO NAIlMEHTOB C YIPOKAIOIIUM >KU3HU
a0bg0MUHAJIbHBIM CEIICUCOM.
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scores [50, 55-57], the use of the genetic markers in
combination with other parameters to enhance the
accuracy of personalized treatment strategies for
patients with life-threatening abdominal sepsis
might be warranted.

Conclusion

The presence of allele C (genotypes AC and
CCQ) of a single-nucleotide polymorphism -1364 A/C
of gene AQP5 in the studied group of patients with
abdominal sepsis is associated with a favorable out-
come. The protective effect of allele C begins to ap-
pear in the group of patients with abdominal sepsis
as early as the first 10 days of hospitalization.
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3akJaouenue

Hannuune annenun C (renorunsl AC u CC)
OTHOHYKJIEOTUIHOH 3aMeHbI -1364 A/C rerna AQP5
B MCCJI€TOBAHHOM T'PYyIINe MalueHTOB ¢ a6IOMU-
HAJbHBIM CETICHCOM aCCOIIUUPYETCSI C OJIarOmpu-
SITHBIM UCXoHoM. [IpoTeKTUBHBIN 3D eKT anesin
C HauWHAET MPOSIBJISITHCS B TPYIIIIE MAIUEHTOB C
abgOMUHATBHBIM CETICCOM JOCTAaTOYHO PaHO —
B niepBble 10 qHel rocuTaan3arii.

BaarogapHocTs. PaboTa BhITIO/THEHA B paM-
Kax TeMbl roc3ananust Ne 0563-2019-0018 (pyk.
TeMbl BMII). ABTOpBI BBIpaskaloT IIPpU3HATEJIb-
HOCTB JI. M. H., mipo¢. M. B. [Tlerpooii (DHKI] PP)
3a opra"muaanuio coopa 6uoMarepuaioB U KJIMHU-
YeCKOT0 aHaJIN3a MaHHbBIX MAMeHTOB. YacTUYHO
pe3ysIsraThl padoThI JOJ0KEHBI Ha 39-M Meskay-
HApPOIHOTO CUMIIO3WyMa 10 MHTEHCUBHON MeIu-
IuHe U MegunuHe ckopoil momortnu (ISICEM) B
2019 . [58].

Kou@aukTt nHTEpECcOB. ABTOPHI CTAaTHU MO~
TBEPIUIN OTCYTCTBHE KOH(IUKTA UHTEPECOB, O
KOTOPOM HeOOXOIMMO COOOIIUTh.
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