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Ilenv — paspaboratb TeXHOJOTHIO NOTy4enns popmosanHoro copoenra BHUUTY -1, nccenoBarb €ro (pM3HKO-XUMHYECKHE U M€~
JMKO-GHOJIOTYeCKHe CBOICTBA 1 OLeHUTh 9 PEKTUBHOCTH HCIIOIb30BaHMSI /15t IPO(UIAKTHKH U JIeYEHUS! THOHHO-BOCIAIMTEIbHBIX
OCJIOKHEeHUH B akymieperse. Mamepuanvt u memoowt. Cosnan popmosannbiii copoent BHUUTY -1 U3 yriepoHoro nopucroro Ma-
TepUaja, MOJyYeHHOTO Ha OCHOBE HAHOMCIIEPCHOTO YIJIEPO/A IyTeM CMELICHHS CO CBSI3YIONIMM BEIeCTBOM, SKCTPY3Hell CMecH,
CYIIKOIi 9KCTPy/IaTa B UHEPTHOIA Cpejie, TepMOOOPaGOTKOI U aKTUBALMEN BOJISTHBIM IAPOM, C NOCTEYIONMEN OTMBIBKOI B IMCTHILIA-
posanHoii Boze u cymkoi (TY 9398-043-71069834-2013). Mopmosaunbiii copoent BHUUTY -1 anmporeneH, He TOKCHYEH (3aKJI0-
YeHue 110 pe3yJIbraraM TOKCUKoaorndeckux uenbrranuii Ne 1998.013.P or 14.08.2013 r., 3akmoyenne 00 OlEeHKH Pe3yJIETaTOB TEXHH-
yeckux ucnbrranmii Ne 12.404 OPTI /2013 ot 26.08.2013 r.), npeHa3HayeH JJIsi OMHOKPATHOrO MPHMMEHEHUs1, CTEPHJIEH, TIOMEIIEeH B
KaIPOHOBbI CETYATOM KOHTeHHepe ¢ HUTBIO [V IOC/IEYIONIEro YATeHHs U UCIIOIb3YeTCs U JledeHus] H NPOQIIAKTHKY THOMHO-
CENTIYECKIX OCTOKHEHNH Y POIIbHILL HHEKIMOHHOTO PHCKA — OCTPOro HecneupuIecKoro nociepoaosoro suaomerpura. 00-
CJIEIOBAHO U MPOJIEYEHO 52 PONUIBHHIIBI BHICOKOTO MH(EKIMOHHOTO PUCKA, KOTOPbIe ObLIM pasjiesieHbl Ha 2 TPYIIIbl: OCHOBHAS
(n=37) u rpymmna cpasuenusi (n=15). PoqiisHUIAM OCHOBHOI IPYTIIIBI B II0JIOCTh MATKH B IIOCJIEPOIOBOM NEPHOJIE IS TPODHIAKTH-
Ku MH(EKIMOHHBIX OCJI0KHeHuiT BBomuIics reMocopoent BHUNTY-1 B Bujie IOPUCTOrO YIJIEPOAHOTrO alMIMKaTOPa OJHOBPEMEHHO
C IIPOBE/IEHHEM TPAMIMOHHOI AaHTHOHOTHKOTEpAIH. POMIbHUIBI TPYIIIBI CPABHEHUS! TIOJLy YA TOIBKO TPAAMIMOHHYIO aHTHOAK-
TepUajIbHyI0 poduaakTiky. B acnmpare u3 nosoctu Matku onpenessim coaepskanue IL-18 u IL-6, ero MuxkpoGHbIii npoduib u xa-
paKTep pocTa MEKPOOPraHM3MOB HA IMTATENbHBIX cpeaax. O6paGoTKa JaHHBIX OCYLIECTBISUIACH € OMOUIBIO NAKETa MPHKJIAHBIX
nporpamm «STATISTIKA-6.1» u crannaptHbix Matemartuyeckux taGmn <Microsoft Excel»>. Mciob30BaHbI METObI ONMCATENBHOI
¥ BapHaIlMoHHOIi cratuctuky. /lannbie npencrasienst kak Me (LQ; HQ), cpaBHeHHe BYX 3aBUCHMBIX IIepEMEHHBIX (/10 ¥ 1ocJIe Jie-
YeHHs1 ) IPOBO/IWIH € TIOMOIIBI0 KputepueB Bikokcona n Mauna-Yurau. Pesyavmamuot. YeraHoBiaeHo, uyto popMOBaHHbII yTiiepos-
ubii copobent BHUUTY-1 o6aa5aeT BbIpaskeHHbIME aHTHOAKTEPUATIHBIME CBOICTBAMH 10 OTHOIIEHMIO K S.aureus, P.aeroginosa,
K.pneumonia, E.coli, S.agalactiae. ViccnenoBanye cMbIBOB € IOBEPXHOCTH COPGEHTA TTOCJIE €10 U3BJIEYEHUS U3 IOJIOCTH MATKH C 10~
MOUIBIO NPOCBEYHBAIONIETO IEKTPOHHOTO MUKPOCKONA BBISIBUIO KJIETKH CIIYIIEHHOTO SIUTEHsI, JIEHKOIMTBI, MaKkpogari 1 MUKpO-
OpPraHu3Mbl, YTO 00YCJIOBIMBAET CIIOCOGHOCT COPOEHTA DIIMMHHUPOBATH HE TOJIBKO PACTBOPUMBIE TOKCHHBI, HO U MUKPOOPIAHU3MBI,
a TakyKe Pa3pyIIaloIHecst KJIETOYHbIE dJIEMEHTbL. 3akitoueHue. IIpeiokeHHblil cioco6 npodIakTHKH IIOCIEPOIOBOTO SHIOMETPH-
Ta 'y POAWIbHHUIL ¢ HH(EKIMOHHBIM PHCKOM C OMOIIBIO BHYTPHMATOYHOTO BBE/IEHHSI TIOPHCTOTO yriepoaHoro amumkaropa BHUN-
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Hosbit copbeHT

TY-1 sBrsiercst Gosee 3(HEKTUBHBIM 110 CPABHEHUIO C TPAUIMOHHBIM MOIXO0/IOM U MO3BOJISIET YIIYYNIMTH PE3YJIbTAThI JIEUEHHUS 3a
CYeT MOJHO} D/IMMUHAIIY [TATOTEHHBIX BO30Y/AUTe el 13 MOJIOTH MATKH M CHI’KEHHS YPOBHS MECTHBIX IPOBOCIIA/INTEBHBIX IIUTOKH-
HOB. Kimouesvie cnoea: nocineponossiii sunoMerpur, GopMoBaHHbIii yraepoausiii copoent BHUNTY -1, antnGakrepraibHbie CBOM-
CTBa COPOEHTa, IPOBOCHAHTEBHbIE IINTOKHHBI.

Objective: to develop a technology for obtaining the molded sorbent VNIITU-1, to study its physicochemical and biomedical prop-
erties, and to evaluate its efficacy in preventing and treating pyoinflammatory complications in obstetrics. Materials and methods.
The molded sorbent VNIITU-1 was designed from the carbon porous material based on nanodispersed carbon by mixing with a vehi-
cle, extruding the mixture, drying the extrudate in an inert atmosphere, thermally treating and activating by steam, followed by
washing with distilled water and drying (TU 9398-043-71069834-2013). The molded sorbent VNIITU-1 is apyrogenic and nontoxic
(Toxicity Study Conclusion No. 1998.013.P dated 14.08.2013; Engineering Testing Assessment No. 12.404 ORTI/2013 dated
26.08.2013), it is destined for single administration, sterile, placed in a removable thread capron mesh container, and used to treat
and prevent pyoseptic complications in puerperas at risk for infection, such as acute nonspecific postpartum endometritis. A total of
52 puerperas were examined and treated. They had been divided into 2 groups: a study group (7=37) and a comparison group
(n=15). In the study group, the hemosorbent VNIITU-1 as a porous carbon applicator was postpartum inserted into the uterine cav-
ity, by concurrently performing traditional antibiotic therapy to prevent infectious complications. The comparison group received
only traditional antibiotic therapy. The uterine cavity aspirate was examined for IL-1f and IL-6 levels, its microbial profile, and
microbial growth patterns in culture media. The data were processed using a package of applied STATISTICA-6.1 programs and
standard mathematical tables in Microsoft Excel. Descriptive and variation statistical methods were applied. The data were pre-
sented as Me [low quartile-high quartile (LQ-HQ)]; two pre- and posttreatment dependent variables were compared using the
Wilcoxon and Mann-Whitney tests. Results. The molded carbon sorbent VNIITU-1 was found to have pronounced antibacterial
activity against S.aureus, P.aeroginosa, K.pneumonia, E.coli and S.agalactiae. Examination of lavages from the surface of the sor-
bent after its removal from the uterine cavity, by using a transmission electron microscope, revealed cast-off epithelial cells, leuko-
cytes, macrophages, and microorganisms, which determines the capacity of the sorbent to eliminate not only soluble toxins, but also
microorganisms and disintegrating cell elements. Conclusion. The proposed procedure to prevent postpartum endometritis in puer-
peras at risk for infection via insertion of the porous carbon applicator VNIITU-1 into the uterine cavity is more effective than the
traditional approach and it can improve treatment results, by completely eliminating pathogens from the uterus and by reducing the
level of local proinflammatory cytokines. Key words: postpartum endometritis, molded carbon sorbent VNIITU-1, antibacterial
properties, proinflammatory cytokines.
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Beenenue

[TocneponoBoii aamomerput (I19) aBasgercs oxHOMU
13 TIPUYNH Pa3BUTHS TEHEPATH30BAHHLIX (hOPM MHGDEKITH-
OHHOTO TIpoIiecca, O0OYCIOBIUBAIONINX MATEPUHCKYIO
CcMepTHOCTD [1, 2]. ¥ sKeHIUH ¢ BBICOKUM PUCKOM Pa3Bu-
Tust nHbeKnuii yncio caydaes 19 nmocie camocrositesnb-
HBIX POJIOB JOCTHTAET 25%, a TOCJIe KecapeBa CeYeHus] —
80%. [lIupokoe nmprMeHeHre aHTUOMOTUKOITPO(DUITAKTHKI
U aHTUOUOTHKOTEPAIIUY He peraer npodjeMy cenTuyec-
KMX OCJIOKHEHUHN Iyaplus: dactora passutus 119 B na-
crosiee BpeMst He CHIpKaeTcs [3—5]. DTo 00ycIoBIeHO
HEraTUBHBIM BJIUSHEEM IHPOKOTO IIPUMEHEHUST aHTUOHO-
TUKOB U aHTUOAKTEPUAJIbHBIX TIPEIAPATOB, BIUSIONIUX HA
MUKPOOUOIIEHO3 OPraHU3Ma U TIPUBOSIIKUX K HOSABICHUIO
AHTUOMOTUKOPE3UCTEHTHBIX IITAMMOB MUKPOOPraHM3MOB.
OueBuiHO, pa3paboTKa HOBBIX IMOAXOJ0B U IPENapaTtoB
st Jiedennst W mpodurakTuku 119, oTandaommxest mo
MEXaHU3MY JEHCTBUS OT aHTHMOMOTHKOB U OOJIAJAIOIIIX
BBICOKOH aHTUMUKPOGHOW aKTHBHOCTBIO, SIBJISIETCST aKTy-
AJIBHOM 3a/1aveil.

B nacrosiiiee BpeMsi OJIHUM M3 MPUOPUTETHBIX Ha-
[paBJIEHUI MEUIIUHBI SIBJISIETCST COPOIIMOHHAS TepPAIusl, B
YaCTHOCTH allIMKanonHas copoiwst [6, 7]. Ocobbrit n-
Tepec MPEACTABISIOT cO00M YrrepoaHbie cOpOeHThI, 06.1a-
JIAIOIHE BBICOKOH OMOCOBMECTUMOCTBIO YTIIEPO/Ia, a TAKKeE
HATMYUEM Y HUX Pa3BUTOM CTPYKTYPBI C PETYIUPYEMBIMU
pasmepami Top, 4To 00yCITOBINBAET MX BBICOKYIO aIcoPh-
[UOHHYIO CIIOCOOHOCTD 10 OTHOIIEHHMIO K TOKCUYHBIM Be-
mectsam [8]. B ucTuTyTe 11pobiem nepepaboTKH yIiieBo-
noponos CO PAH paspaboTana KOHIENIINAS MaTPUYHOTO

Introduction

Postpartum endometritis (PE) is one of the causes of
the generalized infection stipulating the maternal mortali-
ty [1, 2]. In women with a high risk of infection the PE
incidence is reached 25% after the vaginal delivery and
80% after cesarean section. The use of antibiotic prophy-
laxis and therapy does not solve the problem of septic com-
plications: incidence of PE is not reduced [3—5]. This is
due to the negative impact of antibiotics and antibacterial
drugs effecting body microbiocenosis and leading to the
emergence of antibiotic-resistant strains. Evidently, the
development of new approaches and drugs for PE treat-
ment and prevention that are differed from antibiotics by
mechanism of action and provided high antimicrobial
activity is an urgent task.

Currently, sorption therapy is one of the priorities in
medicine, in particular, application-sorption therapy [6, 7].
Carbon sorbents are a subject of a special interest having
high carbon biocompatibility and well-developed struc-
ture with a pore-controlled sizes stipulating their high
adsorption capacity towards the toxic substances [8]. The
concept of matrix synthesis of carbon-carbon materials
based on pyrolytic black carbon granule compaction fol-
lowed by steam-gas treatment was developed at the
Institute of Hydrocarbons Processing, Siberian Branch of
the Russian Academy of Sciences. The external surface of
the carbon-carbon materials was covered by pyrolytic car-
bon, which is chemically inert, non-toxic and biocompati-
ble. These properties became crucial for producing of gran-
ulated carbon sorbents for medicine. Nowadays, sterile

OBIJAA PEAHMUMATOAOI M, 2015, 11; 4

www.reanimatology.com

61



62

New Sorbent

DOI:10.15360,/1813-9779-2015-4-60-71

Puc. 1. OGpasipl rpanyIMPOBAHHOTO YII€POAHOro remocopbenta BHUUTY-1.

Fig. 1. Samples of granulated carbon hemosorbent VNIITU-1.

Note (npumevanue): 7 — molded sorbent VNIITU-1 — dopmosannbiii copbent BHUUTY-1; 2 — appearance without packaging —
BHeNTHNUI By Ge3 yrmakosky; 3 — in a sterile package — B crepumbHoOit hopme.

CHHTe3a YTJIEPOJ-YIJIEPOJAHBIX MaTepHaJIOB, OCHOBAHHAS
Ha MUPOJUTUIECKOM YIUIOTHEHUH TPAHyJ TEXHHYECKOTO
yriepoja ¢ JajabHeiiieii naporazosoii 06paborkoil. BHer-
HSISI TIOBEPXHOCTD YTIJIEPO/I-YIJIEPOHBIX MaTEePHAIOB J[aH-
HOTO THIIA IOKPBITA MUPOYTIEPOIOM, KOTOPBII SABJIACTCS
XUMHWYECKHM UHEPTHBIM, HETOKCUYHBIM 1 OMOCOBMECTUMBIM
MarepuajoM. JTH CBOWCTBA MHUPOYIJIEPOa OIPEeIIINn
cO3/[aHe TPaHYINPOBAHHbBIX YTJIEPOJHBIX COPOEHTOB ISt
MeanimHbl. B Hacrosimee Bpemsi B Vnctutyte mpobiem
nepepaborku yriaesogopoaos CO PAH paspaGoras u mu-
POKO HCIOJIB3YeTCsT CTEPUJIBHBIN YIJIEPOIHBIH TeMOCOp-
6ertr BHUNTY-1 B pusuonsornueckom pacrsope [9, 10].
B axymepckoit 1 THHEKOJIOTHIeCKOH PAKTHKe HCIOb3Y-
10T COPOEHTBI B BUJIE TPAHYJI, KOTOPbIE OMEIAIOT B MEMO-
panHble KOHTeitHepsl, B yactHoctn BHUNWTY-1 (nmarent
PO Ne 2516878 ot 09.04.2013).

[lenp uccnenoBanusi — pazpaboTaTh TEXHOJOTHIO
nosyuenust popmoBanHoro copbenra BHUNTY -1, uccie-
JI0BaTh €ero (hU3UKO-XUMHUYECKHE U MEIMKO-GHOOTIYec-
KM€ CBOMCTBA U OIEHUTD 3(h(PeKTUBHOCTH NCTIOJIb30BAHNS
JUIsT TPOGUIAKTHKY U JIEU€HHS THOMHO-BOCIIAINTEIbHBIX
OCJIO’KHEHUI B aKyIIEPCTBe.

Marepuan u METObI

Ha mepBom srame Gbli co3man (GoOpMOBAHHBIN cOpOEHT
BHUUWTY-1 u3 yriepogHoro mopucToro Marepuaa, MoaydeH-
HOTO Ha OCHOBE HAHO/IUCIIEPCHOTO YTJIEPOJIa Iy TeM CMEIIEHUS CO
CBSI3YIOIINM BEIECTBOM, 9KCTPY3HUeil CMECH, CYIIKON 9KCTpy/Ia-
Ta B MHEPTHOM cpe/ie, TepMOoOPabOTKON 1 aKTUBAIMElT BOASHBIM
apoM, € MOCJIeYIOIIEeil OTMBIBKON B IMCTUJLIMPOBAHHON BOJE 1
cymkoir (TY 9398-043-71069834-2013) [11]. DopmoBanHbrii
YIJIEPOAHBIN COPOEHT — IMUIMHAPBI YEPHOTO IBETA THAMETPOM
8—10 MM ¢ BHYTpEHHUM KaHAJIOM 3—4 MM, JUTnHO#T 0T 40 /10 65 MM
(puc. 1). Copbent obsasaer pasBUTON ME30MOPUCTOI CTPYKTY-
POil ¢ y/eNbHOI TIONA/IbIO TOBEPXHOCTH MO aCcOPOIMU a30Ta
220—320 m*/1, MaccoBas 105 307161 He Gosee 0,3%, mMaccoBast

carbon hemosorbent VNIITU-1 in saline solution elabo-
rated at the Institute of Hydrocarbon Processing has been
widely used [9, 10]. The granulated sorbent, in particular
VNIITU-1 placed in the special membrane containers
(Patent RF Ne 2516878 dated 09.04.2013), is successfully
exploited in obstetric and gynecological practice.

Objective: To develop the technology for producing
a molded sorbent VNIITU-1, investigate its physicochem-
ical and biomedical properties and evaluate the efficacy of
its application for prevention and treatment of pyoinflam-
matory complications in obstetrics.

Materials and Methods

Molded sorbent VNIITU-1 was made of the porous carbon
material derived from nano-dispersed carbon by blending with an
adhesive agent, mixture extruding, inert extrudate drying, heat
treatment and steam activation followed by washing in distilled
water and drying (TU 9398-043 -71069834-2013) [11]. Molded
sorbent VNIITU-1 is the black cylinders in @8—10 mm with the
internal channel @3—4 mm, and 40—65 mm length (Fig. 1). The
sorbent has a developed meso-porous structure with a specific sur-
face area by nitrogen adsorption 220—320 m?*/g, ash concentration
is not more than 0.3%, mass fraction of total sulfur content is not
exceeded 0.3%, the crushing strength is not less than 20 kgf/cm?,
pH 6.0—8.0. Sorbent is sterile, autoclaved at T134°C under the
pressure of 2 atm. for 45 min.

Molded sorbent VNIITU-1 is pyrogen-free and non-toxic (as
per conclusion on the results of toxicological tests Ne 1998.013.P
dated 08/14,/2013; and as per conclusion on the results of techni-
cal tests Ne 12.404 ORTT / 2013 dated 08,/26,/2013) for single use
only, sterile, packed in a nylon mesh container with a thread for its
further removal and is used for the treatment and prevention of
septic complications in new mothers under the risk of acute non-
specific postpartum endometritis.

The morphology and topography of the carbon sorbent sur-
face was investigated by scanning electron microscopy using JSM-
6460LV «JEOL» electron microscope; a method of low-tempera-
ture nitrogen adsorption was implemented to study the sorbent
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Hossimt copbenT

nouist obiieit cepol He Gomee 0,3%, TIPOYHOCTD HA Pa3IaBINBaHIe
He menee 20 krc/cm?, pH 6,0—8,0. CopGenT cTepusieH, moasepr-
HyT naposoit crepususanuu npu 134°C n raBiaeHnn 2 aT™. B Te-
yenue 45 MUH.

Dopmosannbrii copbentr BHUNTY-1 anuporenen, HETOKCH-
deH (3aK/II0YEHME 110 Pe3yJbraTaM TOKCHKOJOTMYEeCKUX HMCIIbITa-
nuit Ne 1998.013.P or 14.08.2013 1., 3akouenne 06 OlEHKH pe-
3yJBTaTOB TexHW4decknx ncnbtanmii Ne 12.404 OPTI/2013 ot
26.08.2013 r.), mpesHa3HAa4YeH Il OJIHOKPATHOTO IIPUMEHEHUs,
CTepHJIeH, TIOMEIIeH B KallPOHOBBII CeTYaThIil KOHTEHHep ¢ HUTDIO
1 UCTIOJIB3YETCS JIUIS JIeUeHUsT 1 PO UIAKTHKY THOMHO-cenTuye-
CKUX OCJIO)KHEHUI Y POJIMJIBHUIL UH(MEKIMOHHOTO PUCKA — OCTPO-
rO HecHennu4ecKoro MocaAepo0BOr0 3HAOMETPHUTA.

Mopdosornio 1 pesbed TOBEPXHOCTH YIIEPOTHOTO COPOEH-
Ta UCCJIEJI0BAIN METOIOM PACTPOBOIL 3JIEKTPOHHON MUKPOCKOIIIH
C WUCIOJIb30BAHUEM 3JIEKTPOHHOTO MUKpockoma JSM-6460LV
<«JEOL», 111 n3yuenns ero TeKCTYPHBIX XapaKTePUCTHK MTPUMe-
HSUJIH METOJ[ HU3KOTEMIIepaTypHOIl ajcopbuuu azora. M130TepMbl
azicopbrmn-gecopbimu azora (Tane.=77,4K) noayyanu wa npubo-
pe Gemini-2380 «Micromeritics». PeHTreHOBCKMM MHUKpOaHaIn-
30M M3YYeH HJIEMEHTHBIII COCTAaB COPOEHTA HA €TO OIPE/IENEHHBIX
YYacTKax, MCIOJb3YsT 2JEKTPOHHBIN Mukpockon JSM-6460LV
«JEOL». KauecTBeHHBIIT cOcTaB QyHKIIMOHATBHBIX TPYIIT 06pas-
1a onpesessiin mH(pakpacHoil crekrpockonueil. MK-crexrpsr
nporyckanus perucrpuposasn na crexkrpomerpe NICOLET-
5700 «Thermo Fisher Scientific». ITpeacrasienubie crnekTpsr 06-
pabarbiBanu B iporpammuom nakere «ORIGIN» st Koppekimn
6a30BOM JIMHUK U CryIaKUBaHUsA (POHOBBIX (IIyKTyaIMid.

MukpoOHOIOTHIECKIE UCTBITAHNS «in Vitro» IO OIeHKe
aHTHOAKTEPUATLHBIX CBOICTB YIJEPOIHOrO0 COPOEHTA 110 OTHO-
eHnio K marorennoit mukpodrope nposoamin B [ITHWJI Owm-
CKOTO TOCY/IAPCTBEHHOTO MEIUIIMHCKOTO YHUBEPCUTETA, COTTIAC-
HO  paspaborannoit  meroguke [12]. B kauecrse
YCJIOBHO-TIATOTEHHOI U MATOreHHO# MUKPOMIIOPHI ObLII BHIOPA-
HBI CJEAYIONIe MHKPOOpranmaMel: Staphylococcus aureus,
Pseudomonas aeroginosa, Klebsiella pneumonia, Escherichia coli,
Streptococcus agalactiae, a taxxe cmech Kyabryp 1 (S.aureus u
E.coli) n emech kyabryp 2 (S.aureus w P.aeruginosa). Beibpanbre
KYyJIBTYPbl — KJIMHUYECKIE [ITAMMBI, BbIIECJCHHBIE OT GOJIbHBIX.
Unentudukanuio GakTepuii MPOBOAUIN € MOMOIIBIO TECT-CHUC-
tem nipousBogctBa PLIVA — Lachema Diagnostica (Yexust) u
komibiorepHoil mporpamMmbl «MUKPODB Asromars. Ilpeasapu-
TEJbHO TeCT-MHUKPOOPTaHU3MBI HCCJIe/JOBAIN HA YyBCTBUTEIIb-
HOCTb K COBPEMEHHBIM aHTHOUOTHKAM.

B wucciesioBanme BKIIOYEHO 52 POAMIIBHUIILI BBICOKOTO MH-
(beKIIMOHHOTO PICKA, KOTOPbIE OBLII Pa3IeNeHbl Ha 2 TPYIIIIBL OC-
HoBHYI0 (n=37) u rpymnmny cpashenus (n=15). Poauabnunam oc-
HOBHOI I'PYIIIBI B IOJIOCTh MATKU B IIOCJIEPO/IOBOM IIE€PUOJIE JIJISt
IPOPUIAKTHKN NH(PEKIIMOHHBIX OCJI0KHEHNI BBOJIIIN TeMOCOP-
6err BHUNWTY-1 B Bujie IOPHCTOroO YIIEPOAHOTO ANMIMKATOPa
(onna u3 a3 KIMHIYECKOTO UCTIBITAHUS ) OTHOBPEMEHHO C TPAJIH-
[IMOHHON aHTHOMOTHKOTEpaIeil. POXNIBbHUIIB TPYIITIBI CPaBHE-
HIIS TIOJIYYaJIN TOTBKO TPAANINOHHYIO aHTHOAKTEPHATBHYIO [PO-
bunakruxy.

Buyrtpumarounoe mprMeHerne «DopMoBaHHOTO copbeHTa
BHUUTY-1» B xauecTBe MECTHOTO aNTJINKAIINOHHOTO CPEJICTBA
ono6pero AtudeckuM KoMuTeToM OMCKOTO TOCYIapCTBEHHOTO
MeJMIMHCKOTO yHuBepcureTa (Hporokos 3acemannst NeS1 ot
10.10.12 r.). Cananuio noJI0CTH MAaTKH y POJMJIBHUIL ¢ MH(DEKITN-
OHHBIM PUCKOM OCYIIECTBJIAJIN IIyTeM HOMelleHs B Hee (hopMo-
BarHoro copbenra BHUNWTY-1 B kanpoHoBoM KOHTeiiHepe ¢
IIPUKPEIJIEHHON HUTBIO IS OCJIELYIOIero U3BIedeHns yepes 24
yaca (ToMelast KOHTelHep OJTHOKPATHO, IBAJK/Ibl MJIN TPUIK/IBI /IO
[IOJTHOTO OTCYTCTBHUSI POCTa MATOT€HHOH MUKPOQIIOPDI).

Jlaee TIPOBOAIIIN MUKPOOMOIOTHYECKUIT AHAIII3 acIipaTa
U3 MOJIOCTH MATKH, B3SITOTO B CTEPUIILHBIX YCIOBUSX, B 1a00PaTO-
pun OMCKOI 06J1aCTHON KIMHUYECKOU GOJIbHUIIBI Ha MUKPODJIO-
py. 3a60p Mareprana OCyHIECTBISIIN B aCEITUYCCKUX yCIOBUSIX.
UCIIOJIb3YsI CTEPIJIbHBIE TIPOBOHUKH B BUJIE€ CUIIMKOHOBOI TPYO-
KU, HCKJTIOYAONIITEe BO3MOKHOCTD 3arpsi3HEHNUST TTPOOBI BArMHAIb-

textural characteristics. Nitrogen adsorption-desorption
isotherms (Tads.=77.4K) was obtained by means of Gemini-2380
«Micromeritics». Sorbent element composition at its definite sites
was explored by X-ray microanalysis using JSM-6460LV «JEOL»
electron microscope. The qualitative composition of the sample
functional groups was determined by infrared spectroscopy. IR-
transmission spectra were recorded by NICOLET-5700 «Thermo
Fisher Scientific» spectrometer. The spectra obtained were treat-
ed by software package «ORIGIN» for baseline correction and
background fluctuation smoothing.

Microbiological tests «in vitro» for assessment of carbon sor-
bent antibacterial properties towards to the pathogenic microflo-
ra were carried out in Central Research Laboratory of the Omsk
State Medical University according to the developed technique
[12]. As opportunistic and pathogenic microorganisms the follow-
ing microorganisms were selected: Staphylococcus aureus,
Pseudomonas aeroginosa, Klebsiella pneumonia, Escherichia coli,
Streptococcus agalactiae, as well as the mixture of cultures 1
(S.aureus and E.coli) and the mixture of cultures 2 (S.aureus and
Paeruginosa). The cultures selected were the clinical strains iso-
lated from the patients. The bacteria identification was performed
by applying the test systems PLIVA — Lachema Diagnostica (the
Czech Republic) and a computer program «MICROB Avtomat».
Pre-test microorganisms were examined for sensitivity to modern
antibiotics.

Fifty two puerperants with high infectious risk divided into
2 groups were examined and treated: a main group (n=37) and a
comparison (control) group (n=15). VNIITU-1, as a porous car-
bon applicator, combined with a convenient antibiotic therapy
was inserted into the uterine cavity in postpartum period to pre-
vent the infectious complications in patients in group I (this study
represents one of the phases of clinical trials). Patients from the
comparison group were treated by traditional antibacterial pre-
ventive therapy only.

Intrauterine usage of «molded sorbent VNIITU-1» as an
applicator was approved by the Ethics Committee of the Omsk
State Medical University (Protocol Ne 51 dated 10/10/12).
Sanation of the uterine cavity in postpartum women under a risk
of infection was carried out by intrauterine insertion of a molded
sorbent VNIITU-1 in a nylon container with a thread for further
removal in 24 hours (placing the container once, twice or three
times till a full stop of pathogenic microflora growth).

The microbiological analysis of the intrauterine aspirate was
carried out in the laboratory of the Omsk Regional Clinical
Hospital. The sampling was performed in aseptic conditions using
sterile silicone guides to avoid the possibility of sample contami-
nation by cervical and vaginal microflora. Bacteria identification
was performed with the aid of test systems and computer program
«MICROB Avtomat». The levels of pro-inflammatory cytokines
(IL-18; IL-6) were determined in the aspirate before sorption and
after preventive therapy by ELISA exploiting «Multiscan EX»
photometer and Pro Con IL-18, Pro Con IL-6 kits (LLC «Protein
contour», Saint-Petersburg).

Sorbent surface investigation by atomic force microscopy
(AFM) was performed by Solver P47Bio («NT-MDT», Russia) in
the tapping mode. NSG 30 («NT-MDT», Russia) probes with the
tip radius of 10 nm were applied. Immediately after removal from
the uterus the sorbent was placed into 10% formalin phosphate
solution, pH 7.2—7.4. All reagents were from «Sigma» (USA).
Before studies the sorbent was air-dried at the ambient conditions
and subjected to mechanical destruction, and then the fragments
were fixed on the glass slide surface using cyanoacrylate cement.
These studies were performed at the National Research Center for
Virology and Biotechnology «Vector».

Samples for investigation using TEM with high resolution
were a suspension obtained by flushing the aspirate from the car-
bon sorbent surface. The suspension was precipitated by cen-
trifugation for 5 min. at 3000 r/min. The precipitate was fixed
with 4% paraformaldehyde, contrasted by 1% osmic acid and
dehydrated by the standard method. The samples were embed-
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HOI ¥ lepBUKaIbHON MUKPOhIIopoit. VzenTudukarmio 6akrepuii
MIPOBO/INITH € TIOMOIIHIO TECT-CHCTEM U KOMIBIOTEPHOI TPOTPaM-
Mbl «<MUKPOB Asromar». B actimpare GoJbHBIX 10 COPOIMN 1
rocJie TPOMUIAKTUKH OIIPEAENIAICS YPOBEHb MPOBOCIAINTE/b-
ueix 1utoknnos (IL-14; 1L-6) meromom mMmyHObDEpMEHTHOTO
anasmsa Ha (poromerpe «Multiscan EX» ¢ ncnosibzoBanuem Habo-
pos pearentoB Pro Con IL-18, Pro Con IL-6 (OOO «IIporenHo-
BbIIT KOHTYP», Cankt-IletepOypr).

VccnenoBanue moBEPXHOCTU COPOEHTA METOAOM aTOMHO-CHU-
soBoil Mukpockonuu (ACM) nposoauau Ha npubope Solver
P47Bio («<NT-MDT», Poccust) B mosmykontaktHOM pesknme. -
nosb3oBasin 301716l Mapku NSG 30 («NT-MDT», Poccnst), nmeto-
mgue paayc octpust 10 um. Jlist uccsienoBanusi COpOEHT Cpasy mo-
cjle M3BJIEYEHHMS M3 IOJIOCTH Marku repenocusn B 10% p-p
dbopmasnuna Ha Gocdarrom 6ydeprom pacrsope, pH 7,2—7,4. Vc-
MOJIb30BAJIM PEAKTUBBI pon3Bo/icTBa «Sigmayr (CIIA). ITlepex
MCC/IEIOBAHMSIME COPOEHT BBICYIIMBAIN HA BO3yXe MPH KOMHAT-
HBIX YCJIOBUSX U [OJIBEPrajii MEXaHNUECKOMY Pa3pyLICHHIO, 110-
cJe 4ero (MKCUPOBAIIHM TTOJIy4eHHbIe (hparMeHThbl Ha HOBEPXHOCTH
IIPEIMETHOTO CTEKJIA TIPY MTOMOIIHN I[HaHOAKPHIATHOTO KJrest. [lan-
HbIE FCCJIe/I0BAHIS TPOBO/IIN B [OCy/1apCTBEHHOM HAYYHOM I1€H-
TpPe BUPYCOJIOTHU U GUOTEXHOIOTHH «BekTop».

OOG6pasipl s MCCAEA0BAHUIT METOIOM IIPOCBEYUBAIONIECTT
3JIEKTPOHHON MHKPOCKOIINN BBICOKOTO Pa3pelieH s Ipe/ICTaBIIs-
st cob0il CyCIIeH3UIO, OMYYEHHYIO ITyTEM CMbIBA C YIIEPOIHOTO
copbenTa, acopOHPOBAHHOTO acnupaTa u3 rnosjoctu Marku. Cyc-
MEH3UI0 OCAKIAIN T1yTeM eHTPUhYTUPOBaHUS B TeYeHIEe 5 MUH.
npu 3000 06/Mun. Ocanok dburcupoBain 4% pacTBOPOM Iapa-
opmaspieria 1 KoHTpacTHpoBain 1% pacTBOPOM OCMUEBOI
KUCJIOTBI 1 00€3BOKUBAIN CTaHIAPTHBIM MeTosoM. O6pasiibl 3a-
KJTIOYAJI B CMECH STIOH-aPAJIIUT, MOTYYali TBep/ble GJIOKHU, ¢ KO-
TOPBIX TOTOBUJIN YJIBTPATOHKIE CPE3bI N M3YYasil NX B TPOCBEYN-
BalolleM 2JIeKTPOHHOM Mukpockone Jem 1400 <«JEOL»
(Anonust). DoTOCHEMKY TIPOUZBOJIILI C TIOMOIIBIO KaMepbl GOKO-
Boro BBoaa Veleta «SIS» (Tepmanmust). /laHHOE NCCIEI0BAHIE TIPO-
BeJleHO B VIHCTUTYTE XUMUUECKOiT 61oJIoTUN 1 dbyHnamenTanibHOI
mexununsl CO PAH.

O6paboTKa JaHHBIX OCYIECTBIISIN € TIOMOIBIO TTAKETa MPH-
ksa/iHbIX iporpaMM «STATISTIKA-6.1» u cranapTHBIX MaTeMa-
tuyeckux Tabauil «Microsoft Excel». Tlpu ananmuse pesyssratos
MCCJIEIOBAHNST MCTIOJIb30BAHIN METO/IBI OMICATETBHON 1 Bapua-
IIMOHHOIT cTaTucTuky. /lannble npescrasiensl kak Me (LQ; HQ),
riae Me — mepuana, LQ — nuwknnii (25-it) kBapruib, HQ — Bepx-
Huit (75-it) kBapTHib. CpaBHEHME JIBYX 3aBUCUMBIX ITePEMEHHBIX
(710 ¥ TI0CJIE JIeYEeH NS ) TIPOBOJIMJIM C TOMOIIIBIO KprUTeprst BHiKkok-
cona 1 Manna-Yutuu. HyseBoii cunrann runoresy o COBIaZeHIN
MeIMaHHBIX 3HAYEHUIT BYX HE3aBUCHMbBIX BBHIOOPOK. Kpurnuec-
KMM YPOBHEM 3HAYMMOCTH IIPH IIPOBEPKE CTATUCTUYECKUX THIIO-
re3 nipuanManu p=0,05.

PesyibraThl U 00CyK/IEHHE

Ha aJ1eKTpOHHO-MUKPOCKOIIMYECKUX CHIMKaX H300pa-
JKEHa [OBEPXHOCT yI/IepoiHbIx copbentos BHUUTY-1 rpa-
HYJIMPOBAHHOTO 1 (DOPMOBAHHOTO copGeHTOB (puc. 2). BujiHo,
YTO MOBEPXHOCTh (POPMOBAHHOTO copOeHTa (oJiee CriraKeHa
110 CPaBHEHUIO € TPAHYIMPOBAHHON (HOPMOit, 4TO 0OBICHSIET-
CsT PA3JITIHOMN TEXHOMIOTHEH U3TOTOBIECHIST MATEPHATIOB.

AHaJIu3 9JIEMEHTOB Ha MOBEPXHOCTH U B COCTaBe 00-
PasIoB TOKa3all, 4To COPOEHTHI He PA3IMIAIOTCS 110 Pac-
npe/eIeHIIo 3JIEMEHTOB Ha TToBepXHOCTH. Tak, B o6pasiax
rpanysmpoBanHoro remocopbeata BHUMTY-1 comepaxa-
Hue yriaepoma coctasmio 96,85+0,31% (macc.), a Kicaopo-
ma — 3,18+0,22% (macc.). s o6pasios GopMOBaHHOTO
copbeHTa comepskanue yriepoaa cocrasuno 96,85+0,31%
(macc.), kuciopona — 2,97+0,08% (macc.).

ded in epone-araldite mixture to obtain the solid blocks from
which the ultra-thin sections were prepared and examined using
the transmission electron microscope Jem 1400 <«JEOL»
(Japan). Images were acquired by the side camera Veleta «SIS»
(Germany). The study was conducted at the Institute of
Chemical Biology and Fundamental, Siberian Branch of the
Russian Academy of Sciences.

Data processing was carried out using «STATISTIKA-6.1»
software and the standard mathematical tables «Microsoft Excel».
The methods of descriptive and variation statistics were applied.
Data were presented as Me (LQ; HQ), where Me — median, LQ is
a low (25th) quartile, HQ is an upper (75th) quartile. Wilcoxon
and Mann Whitney criteria were exploited to compare two
dependent variables (before and after treatment). The hypothesis
about the median values coincidence of two independent samples
was considered as a zero hypothesis. The critical level of signifi-
cance in statistical hypotheses test was p=0.05.

Results and Discussion

At the electron microscopic images the surface of car-
bon granulated and molded sorbents VNIITU 1 is demon-
strated (Fig. 2). It is evident that the surface of the molded
sorbent is smoother in comparison with the granulated form
due to distinct technology for material manufacturing.

Analysis of the elements on the surface and in the
composition of the samples showed that the sorbents do
not differ in distribution of their surface elements. Thus,
carbon content in granular hemosorbent VNIITU-1 was
96.85+0.31% (wt.), oxygen — 3.18+0.22% (wt.). For mold-
ed sorbent the carbon ratio was 96.85+0.31% (wt.), oxygen
— 2.97+0.08% (wt.).

IR spectroscopic analysis revealed no significant
differences in the composition of the functional groups on
the surface between the granulated and molded sorbents
(Fig. 3). IR spectra revealed fluctuation of absorption
bands (a.b.), which is typical for C-O bonds in lactones
and esters (1200—1225 cm™), as well as in phenolic and
alcoholic structures (1000-1200 cm™). C=C bonds in pol-
yaromatic systems are clearly displayed in a.b. spectra
(1550—1590 cm™). C=0 (1728 cm™) valent vibrations and
a.b. at 970—995 cm™ are additionally recorded in IR spec-
tra. Recent a.b. may correspond to the out-of-plane defor-
mation vibrations of C=C-H in the structural fragments
RCH=HCR u RCH=HC-OR in transconfiguration. Low-
intensity a.b. at 1445 and 1385 cm™ are also observed,
which may correspond to CO32- ions arising in case of
contact the sorbent surface with atmospheric oxygen.

According to the microbiological test «in vitro»
results, the granulated and molded sorbents possess
antibacterial activity against gram-positive and gram-neg-
ative microorganisms. While studying the sorbent efficien-
cy in respect to the test microorganisms, the following was
found: firstly, a gradual descent in gram-positive bacteria
growth S.aureus (after 6 hours of exposure) was observed
during the contact with the mixture 1 (E.coli and
S.aureus); secondly, a slight reduction of P.aeroginosa
colonies growth after 6 hours of exposure was marked in
contact with the mixture 2 (P.aeruginosa and S.aureus);
and, thirdly, «<a poor growth» of pathogens in mixtures 1
and 2 after 24 hours of exposure was recordered.
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Hossimt copbenT

Puc. 2. D1eKTPOHHO-MUKPOCKONNYECKHE H300PasKeHHs] YYACTKOB MOBEPXHOCTH YIJIEPOJHOrO MaTepuaia rPaHyIMPOBAHHOIO COP-
6enta BHUUTY -1 npu yseauuenuu 300 (a) u popmoBannoro copéenra BHUUTY -1 npu yseanuenuu 200 (b).
Fig. 2. Electron microscopic images of VNIITU-1 carbon granular sorbent surface in magnification X300 (a) and molded sorbent

VNIITU-1 in magnification X200 (b).

NK-criekTpocKonnyecKknii aHain3 He BbISBUJ 3Ha-
YIMBIX Pa3indnii B cocTase (HyHKINOHAIBHBIX TPYIII HA
MIOBEPXHOCTH MEKIY MCCIIEYEeMBbIMH TPAHYIMPOBAHHBIM 1
dopmosanubiM copbertamu (puc. 3). B MK-cnekrpax ma-
TEPUAJIOB MPOSBISIOTCS KOJEGAHUS MOJIOC MOTTOMEHIST
(m.11.), xapakrepubie aist C-O cBsizeil B akToHax n adu-
pax (o6mactp 1200—1225 cm™), a Takke (HEHOJIBHBIX U
ciuproBbIX cTpyKTypax (obaacts 1000—1200 cm™). Or-
YETJIMBO B CIEKTpax nposiBistiores 1.1 ¢Bs3u C=C B 1mo-
smapomarngeckux cucteMax (1550—1590 em™). lomosnmu-
TerpHO B VK-cHexTpax perncTpupyioTrcsl BaJeHTHBIE
kostebanust rpynnbl C=0 (1728 em™) u mar. ipu 970—995 em
'. Ilocyennue ILI. MOTYT COOTBETCTBOBATH BHEIJIOCKOCT-
HbIM JiehopMalinoHHbIM Kosebanusm cBsiseit C=C-H B
crpykrypHbix parmentrax RCH=HCR u RCH=HC-OR
B TpaHc-kKoH(Murypaiuu. Takke HaOMIOQAIOTCS MaJOMH-
TeHcuBHBIE TLIL. Tipn 1445 1 1385 cM™!, KOTOpbIE MOTYT CO-
orBetcTBOBaTh HOHAM CO32-, BO3HUKAIONUM TIPU KOHTAK-
Te MOBEPXHOCTH COPOEHTA € KUCJIOPOIOM BO3/yXa.

CorzacHo pesyisraTaM MUKPOGHOJOTHYECKIX HCITbI-
TaHWIT «in Vitro», TPAHYJIUPOBAHHBIN 1 (POPMOBAHHBIN COP-
GeHTbl 00/ 1a1at0T aHTUOAKTEPUATIbHOM aKTMBHOCTBIO B OT-
HOIIEHUH T'PaMIIOJIOKHUTEIBHBIX W TIPaMOTPHUIIATEIbHBIX
MukpooprauusmoB. [Ipu usyuenun addexruBHOCTH COP-
GEHTOB IO OTHOIIEHUIO K TECT-MUKPOOPTaHI3MaM YCTAHOB-
JICHO CJIeflyloliee: BO-TIEPBBIX, NIPH KOHTAKTE CO CMEChIO
kyasryp 1 (E.coli u S.aureus) wabiogaeTcsi OCTEIIEHHOE
CHUKEHUE POCTA KOJIOHUH MPaMIIOJIOKUTEbHBIX OaKTepuil
S.aureus (110 uctedennn 6 4acoB MOCe KOHTAKTA); BO-BTO-
PBIX, IIPU KOHTAKTE CO cMechio Kyabryp 2 (Paeruginosa n
S.aureus) ormedaercst HeOOJBIIOE CHIKEHNE POCTA KOJIO-
Huit 1 Paeroginosa o uicredennn 6 4acoB 1mocJie KOHTaK-
Ta; B-TPETBUX, «CKYIHBIN POCT» ITATOTeHHON MUKPOGIOPHI
1t eMeceil KyasTyp 1 u 2 1o ncredenun 24 4acos Tocse
KOHTAaKTa.

ITpu mcce0BaHNT ACTTHPATOB M3 TTOJOCTH MATKH JI0
Hauyasa NPOPUIAKTUUECKON Tepanuu OblLIN BbIAEIEHbI

-0-C-0-
-C=C-
0,012

0,010 -

0,008 -

Absortion

0,006 -

0,004 -

0,002 -

0,000

1200 1400 1600 1800

Wave number, em-!

800 1000

Puc. 3. UK-cnekrpsl rpanyuposannoro oopasua (1) u popmo-
BaHHOTO copOenTa (2).

Fig. 3. IR spectra of granulated (7) and molded sorbents (2).
Note (npumeuanue): absortion — morsomnienue; wave number,
cm’ — BOJHOBOE YNCJIO, CM .

While investigation of aspirates from the uterus
before starting the preventive therapy, the following
pathogens have been identified: Ureaplasma urealyticum in
26.9% postpartum women, Staphylococcus epidermidis (a
hemolytic strain sensitive to clindamycin, levofloxacinum,
moxifloxacinum, sextafag, and staphylococcal bacterio-
phage) in 21.2% women, Enterococcus faecalis (sensitive to
amoxicillin-clavulanate and levofloxacin) in 19.2% puer-
perants, E.coli in 17.3% patients, Enterococcus faecium in
9.6% women, Candida albicans in 7.7% postpartum
women, and Pseudomonas aeruginosae in 3 8% patients.

In 86.5% cases a combination of microorganisms has
been determined in the aspirate. The most frequent associ-
ations were: Ureaplasma urealyticum and Enterococcus,
Enterococcus and Staphylococcus, Enterococcus and E.coli.
As per results of the first tests that revealed the massive
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caenywomue BosOyaurenu: Ureaplasma urealyticum y
26,9% pomuabhutl, Staphylococcus epidermidis (remomuru-
YeCKUH IMTaMM, 9yBCTBUTEBHBIN K KIMHAAMUIIHY, JTEBO-
(daokcarny, MokcudIIoKcanuHy, cekcradary, craduiio-
KOKKOBOMY Oaktepuodary) y 21,2% poausbHuUIL,
Enterococcus faecalis (4yBCTBUTENbHBIN K aMOKCUIVIH-
KJIaByJIaHaTy ¥ JeBodsokcannuy) y 19,2% poanabHu,
E.coliy 17,3% pomunbhutt, Enterococcus faecium y 9,6% po-
Candida albicans y 7,7%

Pseudomonas aeruginosae y 3,8% pOaUIbHHUIL

JIUJIBHUIL, POJIMJIbHUIL,
B 86,5% ciyuaeB B ToceBax acmupara U3 TOJOCTH
MAaTKH MMEJIOCh COYETaHUEe HECKOJbKUX MHKPOOPTaHM3-
mMoB. Hawmbosnee wacto HaOMIOMAINCH ACCOTUAIINN:
Ureaplasma urealyticum w Enterococcus, Enterococcus n
Staphylococcus, Enterococcus u E.coli. Tlo pesyibratam
MIEPBUYHBIX MOCEBOB, B COOTBETCTBUU C TIOJYUYEHHBIM 3a-
KJIIOYEHUEM U BBISBIEHUEM MACCHBHOTO POCTA TATOTEH-
HOI MUKPOGIIOPBI, POAMIBHUIIBL 0G0UX IPYIII ObLIN OTHE-
CeHbl B TPYIIY BBICOKOTO WHQDEKIIMOHHOTO PUCKA.
BbisiBJIeHHBIE TTATOT€HHBIE MUKPOOPTaHU3MBI, OYEBH/HO,
MOTYT ObITh IPUYUHO HAPYIIEHNsT MUKPOOUOIIEHO3a MaT-
KM ¥ 9HJIOMETPUS U TIPUBOJIUTH K PA3BUTHIO arpPeCCUBHBIX
dbopM GaxTepuasbHOU MHMEKIUN BCIEACTBUEC HATMUUS
AHTUOMOTUKOPE3UCTEHTHBIX ITAMMOB GaKTepuUid.

[TocJie uzBJIeueHUs 1IEPBOrO COPOEHTA CKY IHBIN POCT
MUKPO(JIOPHl Ha MUTATEJNBHBIX CPeax ObLI BbISBJICH Yy
21,6% mannentok, y 43,2% BBIABIAICS YMEPEHHDII POCT
Bo3Oyauteneit u y 35,1% JKeHIIUH COXPAHWJICS MaCCUB-
HbIi pocT. [locse moBTOPHOTO BBEIEHNST TOPUCTOTO yTJIe-
POJIHOTO AlIJIMKATOPA B MOJOCTh MATKU POIUJIbHUIIAM
JIAHHOM TIO/rPYIIIBI B KOHTPOJIE TIOCEBOB POCTA TTATOTEH-
HOI MUKPO(DJIOPBI BbisiBJIeHO He OblIO B 51,4% ciyuaes,
yYMepeHHbIH pocT coxpansiicss y 40,5% JKeHIH U CKy/-
oIt poct ormeuer B 8,1%. ITocse TpeThero M3BACYEHUS
copGeHTa, BBEIEHHOIO B II0JOCTh MATKH, Y POMJIbHUIL
JIAHHOM TPYIIIBI B KOHTPOJIE IOCEBOB POCT MIATOTEHHOI MU-
kpodopsl orcyreTBoBan B 100% coydaes.

[TpodunakTka M JiedeHne THOWHO-BOCHATIUTEb-
HbIX [I0CJIEPOOBBIX 3a00JI€BAHMIT OCJIOKHSIIETCS 1 TEM, UTO
HAKAITMBAIONIMECS TIPU BOCIAJIEHUU B TIOJIOCTH MaTKH
IIPOBOCHAJIUTEIbHbIE IIMTOKUHBI,  TAK)KE TOKCUHbBI, BbJIE-
JisseMble MMKPOOPTraHM3MaMU, HAPYIIAIOT JIOKAJTbHbBIN Te-
MOCTa3, CHWKAIOT 11ephy3ui0 TKAHU U BbI3bIBAIOT THUIIO-
KCHUIO TKaHW, 3aTPY/HSISI PEreHepainio 1 3MUTeNTU3aInIo
AH/IOMETPUS. B CBSI3U € TUM, ONPEAETSIN Co/iepKaHue
mpoBocTaTnTeNbHBIX 1TTOKIHOB (1L-15, IL-6) B actiupate
U3 10JI0CTU MaTKU. 3a60p Marepuasa POBOAMICS /10 Ha-
yajia U 1ocJje 3aBepiieHns npohuIaKTHIeCKON Teparmm.
[TostyueHHbIe Pe3yJIBTaThl PEACTABIECHBI B TAOJIUILE.

[Turoknu IL-15 3a cyeT KOHCTUTYUTHBHON 9KCIIPEC-
CHU CBOUX PEIENTOPOB OYeHb OBICTPO aKTHUBUPYET MPaK-
THUYECKN BCE TUIIbI KJIETOK, yyacTByolue B (hopMuposa-
HUU JIOKQJIBHOTO BOCIAJTUTENBHOTO TIPOIECCa, BKIIOYAst
(pubpobmacTel, sHAOTENNH, PE3UACHTHBIE Makpodarn u
JseiikoruTel eprudepnaeckoit kposw [ 13]. IL-148 crumym-
pPYeT W peryJimpyer BOCHAJUTEJbHbIE ¥ UMMYHHbBIE IPO-
recceol, aktusupyer T- n B-mmmdorutsl, ctumynupyer
cuHTe3 OEIKOB 0CTPOil (pasbl, akTuBUpyeT (haroruros [14].

growth of pathogenic organisms women of both groups
were considered as groups at a high risk of infection. The
pathogens detected have apparently been a course of micro-
biocenosis disturbance in the uterus and endometrium and
led to the development of aggressive forms of bacterial
infection due to the presence of antibiotic-resistant strains.

After removing the first sorbent from the uterus a
poor microflora growth on the nutrient media was detect-
ed in 21.6% of patients, a moderate pathogen growth was
registered in 43.2% women, and a massive growth was
observed in 35.1% of women. After re-insertion of the
porous carbon applicator into the uterus of women after
childbirth, in this subgroup no growth of pathogenic
organisms was identified in 51.4% of cases, moderate
growth was maintained in 40.5% of women and poor
growth was registered in 8.1% of cases. After the remov-
ing of third sorbent applicator in postpartum women
from this group the growth of pathogenic microflora was
absent in 100% cases.

Prevention and treatment of pyoinflammatory dis-
eases during the postpartum period are complicated by the
fact that proinflammatory cytokines are accumulated into
the uterus together with toxins which are secreted by
microorganisms; these changes alter local hemostasis,
reduce tissue perfusion and cause tissue hypoxia hamper-
ing the regeneration and epithelialization of the
endometrium. Thereby, the levels of proinflammatory
cytokines (IL-18, IL-6) were evaluated in aspirate from
the uterus. Sampling was provided before and after the
preventive therapy. The results of the study are presented
in Table.

IL-18 cytokine due to constitutive expression of its
receptors rapidly activates almost all types of cells
involved in developing local inflammatory process,
including fibroblasts, endothelial, resident macrophages
and peripheral blood leukocytes [13]. IL-18 stimulates
and regulates the inflammatory and immune processes,
activates T- and B-lymphocytes, induces synthesis of
acute phase proteins, and activates phagocytosis [14].
The level of IL-18 cytokine, a main mediator of the local
inflammatory process and acute phase response, was sev-
eral times higher than the standard values before start-up
of preventive treatment. During the traditional antibiot-
ic therapy an average value of the pro-inflammatory
cytokine IL-18 in aspirate of patients was slightly
exceeded the original value. After preventive therapy
with a molded sorbent VNIITU-1 its level in the aspirate
of patients has dropped down by 2.3 times.

The level of IL-6 in aspirate after treatment with
molded sorbent VNIITU-1 is significantly changed in con-
trast to the comparison group, which can be explained as
follows. At the early stage of the pathological process 1L-6
induces the proliferation of B-lymphocytes activated by
bacterial antigens, intensifies the antibody synthesis and
enhances the functional activity of killer T cells. Sorbent
action reduces the pathogens amount and accelerates the
recovery process of micro-bicenosis in the uterus and
endometrium. In conventional therapy the efficacy of
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Bimsinue popmosanHoro copoenta BHUUTY -1 Ha copep:kanue IL-18 u IL-6 B acimpare u3 nosocru matku, Me (QL; QH).
The impact of the molded sorbent VNIITU-1 on IL-18 and IL-6 concentration in aspirate from the uterine cavity, ME

(QL; QH).
Parameter Level of pro-inflammatory cytokine Statistics criteria
in aspirate, pg/ml (significance value, P-value)
Before the Main group  Comparison Wilcoxon Mann Whitney
preventive therapy  (n=37) group (n=13) 1 2 3
IL-18 205.3 88.50 2471 0.028* 0.105 0.012*
(76.8;333.8)  (16.1;160.8)  (80.4; 259.9)
IL-6 367.7 334.3 362.33 0.033* 0.087 0.067

(245.2; 492.2)

(223.2; 445.4)  (294.0; 528.1)

Note (npumeuanue): parameter — nokasaresn; IL-18 — unrepaeiikun 15; [L-6 — unrepaeiikun-6; level of pro-inflammatory cytokine
in aspirate, pg/ml — ypoBeHb IpOBOCHATNTENBHOTO IINTOKMHA B actiupare, ir/mi; Before the preventive therapy — 1o nauana npodu-
JIAKTHYECKON Tepanuu; main group — 0CHOBHas IPyIIIa; comparison group — rpyiia cpaBHeHus; statistics criteria (significance value,
P-value) — crarucruyeckue kpurepun (YpoBeHb 3HAYUMOCTH, p-ypoBenb); Wilcoxon — Bukmokcona; Mann Whitney — Manna- Yur-
Hu. * — statistically significant P value for compared parameters — cratucTuueckn sHaunMble P 711 cpaBHUBAEMbIX TApaMeTPOB (Cri-
teria are significant at the level of statistical significance — Kpurepuu sBISIOTCS 3HAYUMBIMU Ha YPOBHE CTATUCTHYECKON 3HAYMMOC-
T, P<0.05): 1 — before preventive therapy and after the third application of the sorbent — xo npodurakrnyeckoii repanuu u moce
3-ro npumenenus copbenta; 2 — before preventive therapy and after the 3rd intake of antibiotics — 10 npodurakTyeckoii Tepanun
u nocJie 3-ro nprema aHTu6noTuKoB; 3 — the main group and the comparison group — ocHOBHast rpyIiia i rpymia CpPaBHEHUSL.

VYposenb ruroxuna 1L-14, SBISIONET0CS TITaBHBIM Mera-
TOPOM MECTHOTO BOCHAJIHTEIBHOTO Tpoliecca u octpoda-
30BOTO OTBETA Ha YPOBHE OPTaHU3Ma, /10 TIPOBEICHUS M1PO-
(pmmakTUYECKOTO JIeYeHUsI B HECKOJIBKO Pa3 TIPEBBIIIAT
HOpMaTuBHbIe 3HaueHus. [Ipu mpoBemeHUM TpagUIIMOH-
HOIl aHTMOMOTUKOTEPAIINU CPeHEe 3HAYEHHUE MPOBOCIIA-
suTenabHoro TMToknHa IL-14 B acmmpare manmueHToK He-
CKOJIBKO TIPEBBICUJI UCXO/HOEe 3HaueHue. [locse cearncon
MPOMUIAKTHYECKOI Tepanuu ¢ mpuMeHennemM hopMoBaH-
Horo copbenta BHUUTY-1 ero yposets B acniupare 60J1b-
HBIX YMEHBITHJICS B 2,3 pasa.

Yposens [L-6 B acmmpare mocJie Je4eHms ¢ NCMOJIb-
soBanmeM Gpopmosanaoro copbenta BHUUNTY -1 smaunmo
M3MEHUJICS B OTJIMYME OT TPYIINbI CPABHEHUS, YTO MOKHO
00bsICHUTD crepytomum o6pasoM. Ha panHeil craauu 1ia-
Tosiorndyeckoro Tmporecca 1L-6 axktuBmpyer mposmdepa-
U0 aKTUBUPOBAHHBIX OAKTEPUAIbHBIM AHTUTEHOM B-
JUM(DOIUTOB, YCUJIMBAET CUHTE3 AHTUTEJ] W YCUIUBAET
(ynknonanmpayo aktuBHOCTh T-xumepos. [leficTBue
copGeHTa YMEHbIIAET KOJUUYECTBO TTATOTEHHBIX MUKPOOP-
TaHU3MOB M TE€M CaMbIM YCKOPSIET TPOIECC BOCCTAHOBIIE-
HUS MUKPOOMIIMHO3a MaTKU U dHpoMeTpus. [Ipu Tpaguiiu-
OHHOI Tepanuu Masass 3(hOEKTUBHOCTb MPUMEHSIEMbIX
MIPENapaToB CBsI3aHa C TEM, YTO BbISIBJICHHbIE TATOT€HHBIE
MUKPOOPraHU3Mbl — arpeccuBHbie (POPMbI OaKTepHATbHOIT
uHQEKINE, CPEeAU KOTOPIX ObLINM 0OHAPYIKEHbI aHTUOUO-
TUKOPE3UCTEHTHBIE IITAMMbI OaKTEPHd.

[IpeaoxeHHbIi cr1ocob TPOGUNAKTUKY TOCAEPOI0-
BOTO HH/IOMETPUTA Y POAMJIBHUIL C UH(DEKITMOHHBIM PUC-
KOM C ITOMOII[bI0O BHYTPUMATOUHOTO BBEJICHUS TTOPUCTOTO
yraepoaHoro amnkaropa BHUNUTY-1 asisercst Gosee
2(GEKTUBHBIM 110 CPABHEHUIO C TPAJAMUIMOHHBIM TOJXO-
JIOM U TIO3BOJISIET YJIYUIIUTh PE3YJIBTAThI JICUCHUS 34 CUET
HOJIHOM 9JIMMUHAIIUY [TATOTEHHbBIX BO30YAUTEEH 13 110J10-
TH MAaTKW ¥ CHUYKEHUST YPOBHSI MECTHBIX TTPOBOCIIAJINTEIb-
HBIX IIUTOKMHOB. J[JIsT MOHUMaHUS MEXaHU3Ma JIeHCTBUS
copGeHTa ObLIO POBEAEHO UCCIEI0OBAHIE €r0 OBEPXHOC-
T [OCJIE HAXOXK/IEHHs B TIOJOCTU MATKU OOJIbHBIX METO-

using drugs is low due to the fact that the identified
pathogens are aggressive forms of bacterial infection with
the antibiotic-resistant strains.

The method proposed for prevention of postpar-
tum endometritis in women at high risk of infection
via intrauterine insertion of porous carbon applicator
VNIITU-1 is more effective than the traditional
approach since it improves the results of treatment by
complete elimination of pathogens from the uterus and
reduces the rate of local pro-inflammatory cytokines. To
understand the mechanism of action the sorbent surface
after withdrawal from the uterus was studied by atomic
force microscopy. A layer of biomolecules covering the
sorbent surface complicated the study making specific
<«blurring» of the surface relief in the images. The impact
of this effect was minimized by means of optimum scan
settings. Fig. 4 presents the images of sorbent surface
samples removed from the uterine cavity. The data are
presented in two-dimensional and three-dimensional for-
mats. The surface images of 5X5 and 10X10 mm represent
the most informative ones. In 2D image the relief height
is marked by coloration (the scale is in the right of the
image); in 3D format the height of the relief is shown on
the vertical axis. The external surface relief of the sorbent
rod has no differences from the surface internal channels
topography of the square cross-section. The depth of
relief is 0.2—0.5 um, the lateral dimensions of the over-
hangs are 0.4—1.2 pm. Protruding elements shape is close
to spherical. Small (diameter 10—50 pm), smooth, free
from organic film spots are found on the sorbent surface.
Apparently, the rounded relief elements are micro-organ-
isms or their fragments.

Thus, investigation of the internal and external
(square channels) sorbent rod surfaces by atomic force
microscopy revealed the presence of a large number of pro-
truding elements (up to 0.5 microns length) with a shape
close to spherical. These objects are apparently microor-
ganisms forming a dense microbial film on the external sur-
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Puc. 4. CHumku noBepxHocTu copGenra popmoBannoro copoenta BHUNTY -1, 9KCIIOHHPOBAHHOTO B MIOJOCTH MATKU GOJBHOM 9H/0-
METPHO30M. [OJIYYEHHbIE METO/LOM ATOMHO-CHIOBO MUKPOCKOIIMH B IOJIyKOHTAKTHOM PEKHMeE.
Fig. 4. Images of VNIITU-1 sorbent surface exposed in the uterus of a patient with endometriosis taken by atomic force microscopy

in tapping mode.

Note (npumeuanue): The size of the scan area is 10X10 mem (a top row) and 5X5 mem (a bottom row) — pasmep obsacT cKaHUPOBa-
nusg 10X10 (Bepxuuii psaa) u 5X5 MM (HuskHuit psin). Visible accumulation of the spherical objects (microbial film) on the sorbent sur-
face — BuHBI CKOILIEHUST chepryecKiX 00beKTOB (MUKPOOHas IIeHKa) Ha TIoBepxHocTH copOenTa. Image of bacteria on the sorbent sur-
face obtained by light microscopy is in the upper left corner — B JIeBOM BepxHeM yrury MpUBEEH CHUMOK GaKTepuii Ha IIOBEPXHOCTH

cop6eHTa, HO]Iy‘{eHHbeI METO/IOM CBETOBOI MUKPOCKOITHU.

JIOM aTOMHO-CUJIOBOIT MuKpockonuu. Cioii GuoMosexy.,
MOKPBIBABIIKX [OBEPXHOCTh COPOEHTA, 3aTPYAHII JaHHOE
HCCIeI0OBAHNE, BHOCST XapaKTepHOe «Pa3MBITHE» pebeda
MMOBEPXHOCTU Ha CHUMKaX. Bimsnwe mannoro addexra
YAAJI0Ch MUHUMU3UPOBATD MOAGOPOM ONTUMAJIbHBIX MApa-
METPOB CKaHMpoBaHus. Ha prc. 4 TpuBeIeHbI CHUMKH TT0-
BepxHOCTH 00pasioB (OPMOBAHHBIX COPOEHTOB IOCJE
KOHTAKTa CO CPEIOit mosocTn MaTku. [ToTydeHHbIe JaHHbie
MIPE/ICTABIEHBI B IBYMEPHOM 1 TpexmepHoM dopmare. Ha-
ubosee MHGOPMATUBHBIMU OKa3aJIMCh CHUMKHU yJYaCTKOB
MOBEPXHOCTH pazmepom 5X5 n 10X10 Mmxm. B iByxmMeprOoM
NpeJCTaBJIeHIN BbicOTa pesbeda 0603HaUeHA PACIIBETKO
(TKasa TPUBOAUTCS CTIPaBa OT CHUMKA), B TPEXMEPHOM
dopmare BoicoTa pebeda yrazaHa Ha BEPTUKAIBHON OCH.

Penped BHEIHENH MOBEPXHOCTH CTEPKHS cOpOEHTa
He OTJIMYAETCS OT pesibetha TTOBEPXHOCTH BHYTPEHHUX Ka-
HAJIOB KBaJpaTHOro cevyeHust. [iybuna penbeda 0,2—0,5
MKM, JIaTepaJbHble Pa3MepPbl BBICTYTAIONINX JJIEMEHTOB
0,4—1,2 mxm. Dopma BBICTYIAIONINX 9JIEMEHTOB OJIM3KA K
cepuueckoii. Ha nmosepxHocTH COpOEHTA BCTPEYAOTCS
HeGosbuime (auamerp 10—50 MKM) IJlafikue [sITHa, CBO-

face of the sorbent rod including the surface of its internal
channels.

Visual observations showed that the sorbent
extracted from the uterus of patients is covered by
noticeable yellowish material which is evidently a mix-
ture of endometrial mucus, endometrial cells, microor-
ganisms, and cell debris.

To clarify the sediment composition and qualitative
evaluation of the molded carbon sorbent VNIITU-1 effica-
cy the transmission electron microscopy of ultrathin sec-
tions was exploited.

The results of investigation of the ultrathin sections
demonstrated that the sediment composition was modified
in different patients; however, the exfoliated endometrial
cells with signs of destruction, leukocytes (mainly neu-
trophils), macrophages, cell debris and microorganisms
were detected in the sediment (Fig. 5). The microorgan-
isms were dominantly localized among the cellular debris
and between cells, and often found in the phagosomes of
macrophages and neutrophils, where they were destroyed.
Thus, the sorbent absorbs not only toxins secreted by
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Puc. 5. Pasnoo6pa3sue Gaktepuii B MaTepuaje acnupaTa NanuenTKy.

Fig. 5. Bacterial diversity in aspirate of patient.

Note (mpumeuanue): Swab test of the ultrathin sections of the molded sorbent VNIITU-1 surface by transmission electron
MiCToSCOpy — YJIBTPATOHKHE CPE3bl CMbIBA ¢ MoBepXHOCTH copbenTa hopmoBarnoro copberta BHUNTY -1, cHsATbIE METOZOM IPOCBE-
YHMBAIIEH 2IEeKTPOHHOI MuKpockonuu: (a, b, ¢) Gram-negative bacteria in the extracellular space — rpamorpunarenbabie Gakrepun
B MEKKJIeTOUHOM IpocTpancTse; (d) — neutrophils with different destruction degree containing bacteria in phagosomes — neiirpodu-
JIBI PA3HOII CTETTEeHN TeCTPYKIIH, COepsKaIie B harocoMax GakTepi.

GO/IHBbIE OT OpPraHMYecKoil TIeHKHU. [lo-BuarMomy, OKpyT-
JIbIE BJIEMEHTBI pesibeha MPeCTaBIsIoT co00i MUKpOOpra-
HU3MBI WJIN UX (PPAarMeHTHI.

Takum 06pas3oM, WCCIeOBaHUE BHEIIHUX W BHYT-
peHHUX (KaHAJIbl KBAJPATHOTO CEYEHUS) IMOBEPXHOCTEH
cTepKHel copOeHTa METO0M aTOMHO-CUJIOBOM MUKPOCKO-
A [IOKA3a710 HAJI4ne OOJIBIIOTO KOJIMYECTBA BBICTYIIAIO-
MUX AJIEMEHTOB BBICOTOH 0 0,5 MKM, UMEIOMNX (HopMmy,
6susKyI0 K cheprdeckoii. [lanHble 00BEKTHI, 110 BCEH BU-
JIUMOCTH, SIBJISIOTCST MUKPOOPTAHU3MaMU, 00Pa3yIONiIMi
IUIOTHYIO MUKPOOHYIO TIJIEHKY KaK Ha BHEIIHEH TTOBEPXHO-
CTH CTEPKHsI COPOEHTa, TAK M Ha TIOBEPXHOCTSIX €r0 BHYT-
PEHHIX KaHAJIOB.

BusyasbHble HaGII0EHUS TIOKA3AJIH, YTO U3BJICYEH-
HBIH U3 MOJTOCTH MATKU GOTBHBIX JKEHIIINH COPOEHT TTIOKPBIT
3aMETHBIM CJI0EM JKeJITOBATOTO MaTepHasa, KOTOPBIi, oue-
BUJHO, TIPEACTABJSAET COOOIT CMeCh BHYTPUMATOUHOM CJIU-
31, KJIETOK 9H/IOMETPHS, MUKPOOPTaHU3MOB M KJIETOUHOTO
netputa. [l yTouHeHns cocTaBa ocajika M KaueCTBEHHOH

destructed microorganisms and cells, but also cell debris
and free microorganisms.

Conclusion

Thus, we have developed a technology for manufac-
turing a new type of medical products «<molded carbon sor-
bent VNIITU-1» and studied numerous physicochemical
properties of the sorbent product. Characteristics of the
molded sorbent are comparable with the features of carbon
hemosorbent VNIITU-1 in sterile saline solution that is
widely used in medical practice. Microbiological «in vitro»
tests allowed determining the antibacterial properties of
carbon sorbents against S.aureus, P.aeroginosa, K.pneumo-
nia, E.coli, S.agalactiae and their mixtures. It has been
determined that the elaborated molded carbon sorbent
VNIITU-1 with its properties has not been inferior to
granulated carbon hemosorbent VNIITU-1, which has
been well-exploited and positively proven in medicine. It
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o1ieHKH 3(hGeKTUBHOCTH (HOPMOBAHHOTO YTIEPOTHOTO COP-
6erra BHUUTY-1 6bl1 MCIOMB30BaH METOJL POCBEUYMBa-
T0TIelt 9IeKTPOHHON MUKPOCKOIINN YJIBTPATOHKHUX CPE30B.

PesympraTer mnccieoBannil yIBTPATOHKUX CPE30B
TTOKA3aJI1, YTO COCTAB OCA/IKa BAPhUPYyeT Y PA3HbIX MMaIleH-
TOK, O/THAKO, B OCAJKe BCErJa MPUCYTCTBYIOT CIyICHHBIE
KJIETKW 9HAOMETPHS ¢ TPU3HAKAMMT JeCTPYKIINH, JIeHKOIH-
Tbl (B OCHOBHOM HeNTpPO(hMIbI) U Makpodaru, KJIeTOUHbII
JETPUT ¥ MUKPOOPTAaHU3MBI (pHC. 5). MUKPOOPTAHN3MBI B
OCHOBHOM JIOKQJIN3YIOTCSI CPEAN KJIETOYHOTO [eTpuTa M
MEKTy KJIeTKaMH, HePEeIKO MIKPOOPTaHN3MBI BCTPEYAIOTCST
B ¢harocomax MaxpodaroB u HEUTPOMUIOB, I7ie OHU IOI-
Bepraorcst paspyuienuto. Takum 06pasoM, COPOEHT TIOrJI0-
IaeT He TOJIbKO TOKCHHBI, BBIJIE/ISIeMbIe Pa3PYIIAIOMINMUCST
KJIETKAMK U MUKPOOPraHU3MaMH, HO U COPOMPYET KJIeTOU-
HbIiT IeTPUT 1 CBOOOIHBIE MUKPOOPIaHU3MBbI.

3akjaoyeHue

Takum 06paszoM, HaMu pazpaboTaHa TEXHOJIOTUS T10-
JIydeHUs] HOBOW (hOPMBI M3/Ie/THsT METUITTHCKOTO Ha3Have-
Hust «DopmoBaHHblii yrirepoanbiii copbertr BHUNUTY-1»
1 U3YYeHBI ero (DU3NKO-XIMUUECKIe CBOMCTBA. XapaKTe-
pUCTHKH (GOPMOBAHHOTO COPOEHTA COMTOCTABUMBI C Xapak-
TEPUCTUKAMH TIUPOKO HCIIOJb3YEMOTO B MEIUIIMHCKOM
MPpaKTHKE TeMOCOPOEHTa YTIEPOAHOTO B (DU3MOJIOTHYEC-
koM pactBope crepuiabioro BHUNTY-1. Mexnnunckue
MHUKPOOUOJIOTMYECKUE UCIIBITAHUSL «in 0itr0» MO3BOJIMIIM
YCTaHOBUTh aHTUOAKTEPUAIbHBIE CBOICTBA YIJIEPOIHBIX
copGeHTOB 110 OTHOIIeHU O S.aureus, P.aeroginosa, K.pneu-
monia, E.coli, S.agalactiae u ux cmecsim. [TokasaHo, 4To
paspaboTaHHbIii (POPMOBAHHBIN YTJIEPOAHbI COPOEHT
BHUUTY-1 no cBonM cBoiicTBaM He yCTyTaeT IMIMPOKO
MPUMEHSIEMOMY U TTOJIOKUTEIBHO 3aPEKOMEH/I0BABIIIEMY
cebsT B MEAMIIMHCKON TMPAaKTUKE TPAHYJINPOBAHHOMY yT-
gepoptomy remocopbenty BHUUTY-1. YceranosieHo,
4TO B Pa3BUTUHM THONHO-BOCHANUTEIbHBIX 3a00JI€BaHIIT Y
POJMJIBHUIL TPYIIBI BBICOKOTO MHQEKIIMOHHOTO PHCKA
6OoJIbIIIOE 3HAYCHIE UMEIOT MUKCT-MHMEKIUH, TIPH 9TOM
Beyliast pojb B (GOPMUPOBAHUU TIATOJIOTUN TIPUHAJLJIE-
skuT coueranuto Ureaplasma urealyticum w Gakrepuaiib-
HOH TPaMIOJIOKUTETbHON MUKpPOdIope (9HTEPOKOKKY T
cTaUIOKOKKY).

VcenepoBanue OBEpXHOCTH cOPOEHTA, HAXO[UBIIIE-
roCs B TI0JIOCTH MAaTKH, METOJIOM aTOMHO-CUJIOBOW MUKPO-
CKOIIMH, TOKa3aji0 copOIuio GroMarepraia He TOJbKO Ha
NOBEPXHOCTH, HO W KaHajaX copbenta. Mccaenosanue
CMBIBOB C MOBEPXHOCTU COPOEHTOB MOCJIE UX U3BJICUCHUS
U3 TOJIOCTH MATKU C TIOMOIIBIO TTPOCBEYUBAIOIIETO AJIEK-
TPOHHOTO MUKPOCKOTIA BBISIBUJIO KJIETKH CJIYIIIEHHOTO 31U~
TEeJIUS, JIEMKOIMTHI, MaKpodaru U MUKPOOPTaHU3MBI, YTO
00ycJIoB/IMBAET COCOOHOCTh COPOEHTA BJIMMUHUPOBATH
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has been revealed that the mixed infection has a consider-
able importance, and a combination of Ureaplasma ure-
alyticum and gram-positive bacterial microflora (entero-
cocci and staphylococci) plays a leading role in the
development of pyoinflammatory diseases in postpartum
women under high risk of infection.

Investigation of the surface of sorbent applicator by
the atomic force microscopy after removal from the uterine
cavity revealed the sorption of biomaterial not only on the
surface but also in the channels of the sorbent. Swab tests
from the sorbent surface after removal of the applicator
from the uterus detected exfoliated epithelial cells, leuko-
cytes, macrophages and microorganisms using the trans-
mission electron microscope. Thse data demonstrate the
sorbent ability to eliminate not only soluble toxins and
microorganisms, but also the destructing cell components.

After the traditional antibiotic therapy the patho-
genic microflora in uterine culture is detected in more
than 50% cases, including a rather high level of local pro-
inflammatory cytokines creating a threat for development
of delayed, low-grade inapparent forms of endometritis
with a trend for chronization. The method proposed for
PE prevention in postpartum women at a high risk of
infection via intrauterine insertion of porous carbon appli-
cator VNIITU-1 is more effective than the traditional
approach and improves the results of treatment by com-
plete elimination of pathogens from the uterine cavity and
reduces the level of the local pro-inflammatory cytokines.
The advantages of molded sorbent VNIITU-1 are its con-
venient size and form specifically designed to fit its
exploitation in obstetrics.

HE TOJIbKO PACTBOPUMbIE TOKCUHBI, HO U MUKPOOPTaHU3MBI,
a Tak’Ke paspylIalouecs: KJIeTOYHbIE AJIEMEHTHI.

[Tocne npoBeIeHUs TPAAUIIMOHHON aHTHOUOTUKOIIPO-
(bunaxkTukyM B oceBax U3 MOJOCTH MATKU MTPOJIOJIKAET OTIpe-
JIeJISIThCST TTaToreHHast MUKpoduiopa Gostee yem B 50% curyya-
€B, a TaKXKe COXPAHSETCS JOCTATOUYHO BBICOKHIT YPOBEHb
MECTHBIX TIPOBOCTIAIUTEIBHBIX IIUTOKIMHOB, UYTO CO3/IaeT yT-
PO3Y Pa3BUTHSI OTCPOUCHHBIX, BSJIOTEKYIINX, CTEPTHIX (hopm
SHIOMETPUTOB € XPOHM3armel Tmportecca. [IpenmoskeHHbIit
cnocob npoduakTuky [19 y poausibHULL ¢ HHOEKITUOHHBIM
PHCKOM € TIOMOIIBIO BHYTPUMATOUYHOTO BBE/ICHUS TOPUCTOTO
yrueponroro armuikaropa BHUNTY -1 asnsiercs 6oaee agh-
(beKTHBHBIM TI0 CPAaBHEHUIO € TPAAUIIMOHHBIM TIOJIXOIOM 1
TIO3BOJISIET YJIYUIIATh PE3YJIBTAThI JICUCHUS 32 CUET TIOJTHOM
SIIMMUHAIIUK [TATOTEHHBIX BO30YUTENEH 13 TIOJIOTH MATKH 1
CHUIKEHMS YPOBHSI MECTHBIX TIPOBOCIIAIUTEIBbHBIX TUTOKU-
HOB. [IpenmyectBom hopmosattoro copberta BHUNTY-
1 siByIstI0TCA €10 y06Has (hopMa 1 pasMepsbl, CIIEIUATILHO Pas-
paboTaHHbI€ JIJIsT €r0 IPUMEHEHHUST B aKyIIEPCTBE.
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