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CucTteMaTU4ECKMIA KOMNbIOTEPHbIA aHaNU3 nyb6auKauuu
60NblIMX AAHHDBIX, OTPAXKAKOLWMUX MUPOBOM ONbIT
MccnefoBaHUM paHO3aXKUBJIEHUS MHPULUPOBAHHBIX paH
N.10. Topwumn, 0.A. T'pomoBa

OepepanbHblil UccnefoBaTeNbCKuiA LEHTp «MHbopMaTiKa 1 ynpasneHue» Poccuickoit akapemum Hayk, Mocksa, Poccust

AHHOTALIUA

B pabote npepacTaBnieHbl pesynbTaThl CUCTEMaTM3aLMM MaccuBa U3 43386 cTaTteit No MHMUMPOBaHUIO paH, NpOBeAEHHOM
MeTOAaMM aHanK3a AaHHbIX HayyHoM LuKonbl akageMukos H.W. Xypasnesa u K.B. PynakoBa. BeisiBneHHas B uccnefoBaHuu
K/acTepHasi TEPMUHOMNOTMYECKas CTPYKTYpa MybnmKaumid ykasbiBaeT (1) Ha MHoroobpasue cOOTBETCTBYHLUMX MEXAHU3MOB
BocrnaneHus, (2) MHoroobpasue baKkTepuanbHbIX U BUPYCHBIX NaTOrEHOB, 3aTPYAHSIOLLMX 3aXKMBIEHME paH, (3) MHoroobpasue
aHTMOMOTMKOB U NpOYMX hapMaKOoNIOrMYeckux cpeacTs, IQEeKTbl KOTOPbIX UCCNELYIOTCA B Hay4HOW nuTepatype. onyyeHHas
KapTa Haubonee MHGOPMATMBHBIX TEPMUHOB HEe TONIBKO AETalbHO XapaKTepusyeT natou3nonoriio MHGWULMpoBaHUS paH,
HO 1 yKa3blBaeT Ha NepCreKTUBHbIE HaNPaBeHNs UCCNefo0BaHU B hapMaKoTepanuy paH: NoAXoAbl K peLLeHno npobnembl
B1oNNeHoK; UCnob30BaHWe HAHOBOJIOKOH, TMAPOreNiel U HaHovacTUL; hapMaKoTepanus paHeBoro Bocnanehus. B dapma-
KOMOrUM paHo3aXMBNEHUS MHOULMPOBAHHBIX PaH aKTUBHO UCCELYIOTCA He TOMBKO aHTUCEMTUKM U aHTMOMOTUKM, HO U (u-
TO3KCTPaKThI (M UX KOMMOHEHTbI, B TOM YMC/Ie aHTUOKCUAAHTHbIE), PapMaKOHYTPULEBTUKY, OMPeAeSeHHbleE MUKPO3SIEMEHTbI
(Npexpe Bcero, Meap, LMHK W cepebpo), buryaHnapl (Ans neyeHus paH y NaLMEHTOB C HapyLUEHWUAMM YrieBOLHOTO 06MeHa),
rmManypoHoBas KucroTa (4nis nepeBs3oK), bakTepum-npobuoTuky, cnocobCTByloWMe paspyLLEHU0 NaToreHHbIX B1onneHoK.
MpuBeLeHbl MpUMepbl [0Ka3aTeNbHbIX UCCNef0BaHU, yKasblBalolwiue Ha Haubonee MepcrneKTUBHbIE UCCe0BaTesNbeKue
TpeHAbl: bopbba ¢ bronneHkamu; 0cobeHHOCTH NPOBELEHUS XUPYPTUYECKMX BMELLATENBCTB, CBA3aHHbIE C MHOULMPOBAHUEM
paH; NpuUMeHeHue hapMaKoHYTPULLEBTUKOB.

KnioueBble cnoBa: paHeBas VIHCIJEKLI,VIH; BronneHKu; aHTUBMOTUKY; d)VITOI-)KCTpaKTbI; BUTaMUHbI; nNenTuabl NaaueHTbl; LUHK.
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Systematic Computer-Aided Analysis of Big Data
Concerning Global Experience in Infected Wound
Healing

lvan Yu. Torshin, Olga A. Gromova

Federal Research Center “Computer Science and Control”, Russian Academy of Sciences, Moscow, Russia

ABSTRACT

The present study offers a systematic review of 43,386 research articles investigating wound infection, which were ana-
lyzed using data analysis approaches developed by the Yu.l. Zhuravlev and K.V. Rudakov's scientific school. The cluster-
based terminology applied to the publications identified in the study suggests (1) diverse inflammatory mechanisms,
(2) arange of bacterial and viral pathogens that contribute to impaired wound healing, and (3) a variety of antibiotics and
other pharmacological agents, the effects of which are investigated in the scientific publications. The generated map of
the most informative terms provides a comprehensive description of the wound infection pathophysiology and identifies
promising areas of research focused on wound pharmacotherapy, including approaches to biofilm eradication; use of
nanofibers, hydrogels, and nanoparticles; and pharmacological control of wound inflammation. The pharmacological
treatment of infected wounds extends beyond the scope of conventional antiseptics and antibiotics to include the use
of phytoextracts (and their components, including antioxidant derivatives), pharmaconutraceuticals, essential elements
(primarily copper, zinc, and silver), biguanides (for wound treatment in patients with carbohydrate metabolism disor-
ders), hyaluronic acid (for wound dressings), and probiotic bacteria that facilitate the eradication of pathogenic biofilms.
This study is supported by a review of pertinent evidence-based studies, highlighting the most promising research
trends, including biofilm control, surgical debridement, and pharmaconutraceuticals.

Keywords: wound infection; biofilms; antibiotics; phytoextracts; vitamins; placental peptides; zinc.
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HAYYHbI 0B30P

BBENEHUE

CraHpapTHble npouenypbl 06paboTku paH, 0cobeHHo no-
Ny4eHHbIX BO BpeMs 60eBbIX AENCTBUIA, BKIIOHAKOT 0CTAHOBKY
KpoBoTe4eHus (Mpu HeobXoAMMOCTH, IMTMPOBaHKe COCYAOB),
06paboTKy paHbl aHTUCENTUYECKUM pacTBOpPOM (MepeKuch
BOZOPOAA, XJOPTeKCUAMH W Ap.), HanoXeHue LWBoB (ans
BOCCTAHOB/EHWSA LENOCTHOCTU TKaHew), aHTUOaKTepUabHYyL
Tepanuio (MpW HanMYMM UK NOBLILLEHHOM PUCKE PasBUTHS
WHbEKLMM) M BaKUMHALMIO OT CTONBHSAKa (MpyW 3arpssHeHnm
paH). B To BpeMs Kak Nerkue NoBpeXAEHUS MOryT 3aXMTb
3a 7-10 gHeli, bonee rnybokue unm, Tem bonee, MHGULMPO-
BaHHbIe paHbl MOryT TpeboBaTb HECKOMbKUX HEAeNb U Aae
MecsiLieB fieyeHus. No3ToMy MakcuMmu3aums 3ddeKTUBHOCTHU
1 6e30MacHOCTM NPOLEAYP, NPUMEHSIEMBIX 415 3aKUBIIEHUS
paH, HacylLHo HeobxoauMma.

B yacTtHocTH, MHGULMPOBaHWE paH CYLLECTBEHHO YTsKe-
NSET UX 3aKMBIEHME M NOBLILIAET PUCK cMepTHOCTK. [lepen
TeM, KaK pa3pabatbiBaTb HOBbIe, 6osee adeKTUBHLIE Npo-
Lieaypbl, CnefyeT CyMMMPOBATh BECb MMEIOLLMIACA K HAcTo-
ALLEMY BPeMEHU Hay4HO-MPaKTUYECKUIA OMbIT, KacatoLLmii-
cs natodusnonoruM paHeBblX MHAEKUMA M cnocoboB ux
NeyeHus.

KNACTEPHAA TEPMUHOJIOTUHECKASA
CTPYKTYPA NYBJIMKALUN

B HacTosen paboTe, ¢ Lenbl 0XapaKTepu30BaTh CTPYK-
Typy nybnuKauui no AaHHoMy Bompocy, bbin NpoBeeH aHa-
N3 cTaTen B 6ase aaHHbIX PubMed. B LenoM no paHo3axue-
neHuto (3anpoc «wound healing», ceHTsdpb 2024 r.) HaligeHo
217826 craten. B 10 e BpeMs, N0 3aXKMBJIEHUIO pPaH Y CON-
Aat (no BecbMa LumpokoMy 3anpocy «wound healing AND
(military OR soldiers)») HaiineHo Bcero 2887 cTaten (To ecTb
oKoso 1% Bcero obbeMa NybaMKaLMin N0 PaHO3AXKMBIIEHWIO;
peanbHbIA 06BEM UcCneo0BaHUii N0 AaHHOMY BOMpOCY eLue
MEHbILLE).

TakuM obpa3oM, B COOTBETCTBMM C HAy4HbIMK MybnMKa-
umnamu B base paHHbx PubMed uccneposatenbckas TeMa-
TUKA «3aKMBJIEHUE PaH, NONYYEHHBIX B pe3ysbTate 00eBbIX
LelicTBUNY» ABNIAETCA KPaliHe Y3Koi pybpuKoii B 0bLeM Mac-
CVMBE MCCe0BaHUN MO paHo3aXmBNeHnto. bonbluas yacTb
0CTaNbHbIX UCCIeA0BaHUI UMEeeT [eN0 C paHO3aXUB/IEHNEM
Yy NaUMeHTOB, CTPAJAIOLLMX Pa3NIMYHON XPOHUYECKO NaTono-
rveii (Npexxze Bcero, caxapHbIM AuabetoM). Habniopasn Takme
«MepeKoChl» B CTPYKTYpe HayyHbIX NybiMKaumin no paHo3a-
JKUBMEHMIO, HEMb3S HE OTMETUTb, YTO XPOHUYECKas NaTono-
M KOHKPETHOro nauueHTa (HanpuMep, YacTo pacnpocTpa-
HeHHble NaToNIoruM NeYeHn U/unK NOLKENyYLO4HON XKenesbl,
ANCOM03 JKeNy[04YHO-KULLEYHOr0 TPaKTa, HauasbHble CTafuu
aTepockIiepo3a 1 Ap.) AOKHA BbITb yuTeHa B Tepanuu, Ha-
MPaB/EHHOM Ha Y/yyLLEHWe Ka4ecTBa PaHO3aXKUBEHMS U UC-
XO[10B IEYEHUSI A@aHHOTO NaLyMeHTa.

MpobneMatuka npodunakTMKKU 1 Tepanum MHOMLMpPOBa-
HWS paH NpefCcTaBnseT bonee LUMPOKYt0 1 6osiee U3yUeHHyto
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uccnefoBaTesbCKylo TeMaTuKy: no 3anpocy «wound healing

AND (bacterial OR microbiome OR viral OR virus OR infec-

tion)» HanpeHo 43386 crateir, yto coctaBnseT 20% Bcero

MaccuBa nybamKauui no paHo3axusneHunio. 3ddeKTUBHas

NpoduUIaKTMKka UHAEKUMA paH U OKazaHWe CBOEBPEMEHHOM

W a[leKBaTHOW TepaneBTUYECKOM MOMOLLM NPWU BO3HUKHOBE-

HWM MHOWLMPOBAHUS CIyXaT OCHOBOW ANS YNyuLIEHUs Bbl-

JKMBAEMOCTU W COCTOSHWA 3[0POBbS NaLMEHTOB.

[lns npoBeAeHWs NONHOM cMcTEMAaTU3aLMM AaHHOTO Mac-
CMBa MCCeoBaHUin Mbl COOPMUPOBANN KOHTPOJBHYHO Bbl-
DopKy nybsiMKauwiA, OCHOBaHHY0 Ha Hambosiee YacTo BCTpe-
UYIOLLMXCS KITHOYEBBIX C/I0BaX, He C8I3GHHBIX C MHBEKLMAMM
UM paHenmamu (3anpoc «Humans [MeSH Terms] OR Animals
[MeSH Terms]) AND (Treatment Outcome [MeSH Terms] OR
Retrospective Studies [MeSH Terms] OR Follow-Up Studies
[MeSH Terms] OR Prospective Studies [MeSH Terms]) NOT
wound healing NOT bacterial NOT microbiome NOT viral NOT
virus NOT infection»). KoHTponbHas Bbibopka BkioumMna
43 386 nybnukaumii, cnyvainHo BeibpaHHbIx M3 2570468 cTa-
TeW, HallfeHHbIX M0 YKa3aHHOMY BbiLLe 3anpocy.

BbibopKy no TeMe «MH(EKLMM 1 paHO3aXKMBIEHWE» CPaB-
HWIN C KOHTPOJIbHO BbIDOPKOI METoAaMu TOMOOrMYecKoro
[1, 2], kombunatopHoro [3] n MeTpuyeckoro [4, 5] aHanu3a
[aHHbIX, pa3BuBaeMblx B HayyHoi wkone H.M. ¥ypaenesa
n K.B. PynakoBa. B pe3ynbrarte, bbina noctpoeHa MeTpu-
YecKas Aauarpamma Haubonee MHPOPMATMBHBIX TEPMUHOB,
oTAMYaLWLMX NybaMKaumm B BbIDOpPKE TEKCTOB MO TeMe OT
BbIOOPKM TEKCTOB B KoHTpone (puc. 1). MpuMeHeHve K faH-
HOW AnarpaMMe MeTO10B METPUYECKOr0 aHann3a faHHbIX [4]
Mo3BOSIMI0 BbISBUTL TPW KlacTepa TepMUHOB: Knactep 1
«MoneKkynspHble MexaHu3Mbl BOCManeHus», Knactep 2
«[laToreHbl» u Knactep 3 «AHTUOMOTUKM». BoNbLWMHCTBO
OCTaJIbHbIX, «BHEK/IACTepHbIX» Haubosee WHHOPMATUBHbIX
TEPMUHOB, KaK O4EBMAHO M3 HUXKEU3NOMKEHHOTO, OblnK, TaK
WNW MHaYe, accoLMMpOBaHbI ¢ GaKTOpaMM XPOHUYECKOMN Na-
TONOrWM, BIUSIOLLEN HA 3aXKMBIIEHWE PaH.

Kaxunomy 13 TepmmuHoB Ha puc. 1 cootsetcTayet ot 10 o
1500 ny6nukaumin. KnactepHas TepMMHONIOrMYECKas CTPYK-
Typa MybnMKauuMi Mo 3aXKMBNIEHWIO MHAUUMPOBAHHBIX paH
XapaKTepu3yeT:

1) MHoroobpasue COOTBETCTBYIOLLMX MEXaHWU3MOB Bocnane-
Hus (runepBocnaneHne Kak U aeguuuT BocnaneHus npu
HapYLUEHUAX UMMYHHOW CUCTEMbI CYLLECTBEHHO 3aTpyA-
HSIET 3aXKMBJIEHWE PaHbl W BbIIEUMBaAHME NaLMEHTA);

2) MHoroobpasue baKTepuasbHbIX W BUPYCHBIX MaTOreHoB,
3aTPYAHSIOLLMX 33KUBNIEHUE PaH;

3) MHoroobpasue aHTMBMOTUKOB M MPOYMX (hapMaKosoru-
YecKuX cpeAcTB, 3D EKTbl KOTOPbIX UCCeaYTCA B Ha-
YYHOW NUTepaType.

B knactep 1 «MonekynsipHble MexaH13Mbl BOCMANEHUS»
BOLLIM TEPMVHBI, XapaKTepu3yloLLye NpocTariaHanH-NenKo-
TPUEHOBbIE MEXaHU3MbI, HEPa3pbIBHO CBA3aHHbIE C aKTUBHO-
CTbI0 Kackaja apaxu0HOBOW KUCIOTbI M LIMKIIOOKCUIeHa3bl-2
(GO:0004961 Peuentop TpoMboKcaHa A2; G0:1901751 Me-
Tabonusm nenkotpueHa A4; G0:2001306 buocuHTe3 nunok-

2



22

Reviews on Clinical Pharmacology

REVIEW and Drug Therapy

Yol.23(1)2025

® B39.9 [MCTONNA3MO3 HeyToY|

@ A42 AKTUIHOMMKO3 eprunnes
® SHTeponaTUYECKUIA aKPOAEPMUT
© AumHeToBaKTEPHBIE MHOEKLMM

J15.0 MTHEeBMOHMS, BbizBaHHAA —— ApTpuTbI MH¢AKHMOHHH6
Klebsiella pneumoniae ~ AkpogepmnT
e NpondepaLym TYUHbIX KIETOK 4

B02 OnoscbiBatowwmii nnwwaii [herpes
zoster] °
°
@ JleitkounTo3
® 108.0 Nuoaepmua
® KBepueTuH 2,3-AUOKCUreHasa
® M72.6 HekpoTtuaunpytowmin Gpacummt
oNMoMUenuT
nnemeHTa C5a9 [ledotakcum
Knacrep 3. AHTUBUOTUKM
® LledTpMaKcoH L]
Cneunduueckan ana HLA-B
Uegrasnanm @y ry6upyioluan peuenopa MHC
® TpUMeTONpPUM.— MEeHUUUNINH
U ® AMOKCUUMNAWH

® E.coli

@ Ca/lbMOHEN /bl

' @ OTKpbITbIE [lepeNomMbl
8 JKCNopT BUPYCHOM MPHK 13 aapa
KNETKU-XO3AUHA
Knactep 2. NatoreHbl

KOMMOHeHT K

© Ledypo °
[THEBMOKOKKOBble MH¢EKLU4I/1

Muderumm Serratialy
© B67 IXMHOKOKKO3

o
@ M72.9 dubpobnactuyeckume
@ CTPenToKOKKM -

HapyLLeH!A HeYTOUHEHHbIE

® MyKOPMUKO3
® HeKpoTusumpytowmmn pacummt

® YepHbiii akaHTO3

@ [lepuumt BUTAMUHA A ® [Nlepnumt ButammHa C
2 FaHrpeHa OypHbe
ApPTPONaTUN HEMPOreHHbIE e
HapyLueHue aaresum neMkountos @

© OTKNMK Ha BUOTHH a

N10 OcTpbIiii

TYOYNIOMHTEPCTULMA/IbHBIA HEdp! Tpuxuas
°

© 06/ MTepmpyIoLLIMiA aTepoCcKaepo3 OnnopTyHUCTUYECKKE UHDEKLMN
PRI H i I'Ionmop?a HaA nato/arua e

 UMMyHKTET @ PeuenTop Tp

Bbipatotka PHOa

° @ CuHerHoiHble MHOEKUMM - TeTparnapobuonTepuH

o MaKﬁO aru
C6opka Komnnekca MHGaammacom
NLRP3
<[uddepeHumposra T-xennepos

9 Metabonusm sutammHa E

Xnamugumn  K73.9 Xpo»—lm#cumﬁ renatmt
HeYTOUHEHHbI

Hie XonuHa |
0JIEKYNIAPHDIE
MeXaHWU3Mbl
@ ocneonepaunoHHasa MHGeKUUA BOCNaneHus .
9 B37.9 KaHAUAO3 HEYTOUHEHHB ! O (@R (stR—9
BMOCHHTES IMOKCHHA Bio yT ®

@ [nabetnyeckasn cTona VnmyHomeduUMT ¢ CeA

4 __ Cexpeupa xemoknHosoro C-C
< nuraHaa 2

Tonn-peuentopbl TLR

© B55.9 JIefLIMaHNO3 JEYTOYHEHHbIN
YHUUTOMEHWE IPUOKOBLIX NATOreHOB, < PaHtl

FaHrpeHa

L73.2 TnapaieHuUT rHOMHbII

MeTabonn3sm neitkotpreHa Ad -~
p 180.0 ®nebut n TpombodneduT

o " o Vé KUWA
ﬂemxmpmeuoabm CUTHA/IbHBIX NYTb 119 aKTUBALMM B-KNETOK

povdepaumns NenkoumuToB

> HeyTO4YHeHHaA
" BblpaboTka B-uHTepdepoHa

® Oxorn KOHeyHocTel

Cekpeu,vm XEMOKMHOB

Puc. 1. MeTtpuyeckas anarpamma Haubonee WHOpPMaTMBHBLIX TEPMUHOB, XapaKTepHbIX 71 Bcero Maccuea 13 43 386 nybaukaumii no
UHOMLMPOBaHMIO paH. KaxaoMy TepMUHY COOTBETCTBYET OfiHA TOUKA Ha Auarpamme. Yem bnne [Be TOUKM, YeM CUIbHEE «B3aUMOAeN-
cTBME» TePMUHOB (60/1ee BLICOKas COBMECTHas BCTPeYaeMocTb). [luarpaMma nosyyeHa npoeumypoBaHueM MHOTOMEpHOro NpoCTpaHCTBa
METPUYECKOI KOHMrypaLumum (MaTpuLia NapHbIX PacCTOSHUI MeX oy TepMUHaMM) Ha MOCKOCTb PUCYHKa.

Fig. 1. Metrics chart for the most informative terms representative of the full array of 43,386 publications on wound infection.
Each term is represented by a single point on the graph. The strength of the term interaction, or the co-occurrence, is directly pro-
portional to the proximity of the two points. The graph is generated by projecting a multidimensional metric space (pairwise distance

matrix between two terms) on the image plane.

cuHa B4; GO:0061737 JleMKOTPMEHOBBIA CUrHAMbHbINA NYTb),
LUMTOKMHOBbIE M XeMoKuHoBble (G0:0044546 Cobop-
Ka KoMmnnekca uHpnammacom NLRP3; G0:0032640 Bebl-
pabotka ®HOa; G0:0035926 CeKkpeuus XeMOKWUHOBOIO
C-C nuraHpa 2; G0:0048020 CCR-xeMOKMHOBLIA peLienTop;
G0:0050701 Cekpeums WIT-1; GO:0090195 Cekpeums xemo-
KuHoB), HTepdepoHoBble (G0:0004905 Peuentop uHTepde-
poHa tuna |; G0:0032607 BobipaboTKa anbda-uHTEpdEepoHa;
G0:0032608 Buipabotka beTa-uHTepdepoHa), BPOMAEHHbIE
CUCTEMBI UMMYHUTETa, pearupylollne Ha bakTepuanbHble
nunononucaxapuabl (JINC, G0:0005121 Tonn-peuentopsl
TLR; G0:0034165 CurHanbHblA nyTe TLR-9), rUcTaMuHOBbIE
(G0:0070667 TopMoxeHue nponudepaumn Ty4HbIX Kie-
TOK), pasfnyHble NeikouutapHble MexaHusmbl (G0:0070965
YHWuTOKEHMe TrpUOKOBLIX NaToOreHoB HerTpodunamu;
G0:0046649 AxktnBaumsa nuMdoLnTOB).

MprHMMas BO BHUMaHWe CyLLECTBOBaHWE CTOJb pa3nuy-
HbIX MEXaHW3MOB BOCMaNeHUs Npu WHOULMPOBAHUM paH,
OMMCaHHbIX B TEPMUHOMOTUYECKOM KnacTepe 1, 04eBMaHbI
(a) HepoCTaTOYHOCTL MCMONb30BaHUs hapMCpeacTs, aape-
CYIOLLMX TONBKO OfMH M3 MeXaHW3MOB BocrajeHus (HecTe-
poMIHbIE MPOTMBOBOCMANMUTENbBHbIE Mpenapathbl, KOTOpble
MHrUBMPYIOT LMKIOOKCUreHasa-2 B NpocTarfiaHaMHOBOM Me-
XaHu3Me Bocnanenus) u (6) HeobxoaMMOCTb UCMONb30BaHMS
npenapaTtoB, MOAYNMPYIOLLMX aKTUBHOCTb PYruX MexaHws-
MoB (MHrnbutopbl NF-KB/uHdNamMMocoM, MHMMbUTOpBI KUHa3,
aHTUrUCTaMUHOBLIE Mpenapartbl U ap.). Tpu atom cnepyet
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MPUHAMATh BO BHUMaHWE, 4TO Y KOHKPETHOrO NaLMeHTa Mo-
ET ObITb M3ObITOK, CKAXEM, «LMTOKMHOBOIO» BOCMaJIeHMS
MpU MoJLaBNIEHHON MHTEP(HEPOHOBON CUCTEME UMMYHUTETA,
CHUXKEHHBIX YPOBHSX IMMMOLMTOB U T. M.

B knactep 2 «[latoreHbl» BOLLM pa3nuyHble bakTepuanb-
Hble W BUPYCHbIE MaTOreHbl, CBA3aHHbIE C MHGULMPOBaHWEM
paH Mpu NocneonepauroHHoN M/unnM onNnopTYHUCTUYECKOM
nHdeKumsax. MoMuMo 00LLen3BECTHBIX MHEBMOKOKKOBBIX,
CMHETHOWHBIX, CTPEMTOKOKKOBBIX MH(EKLMI, YCIO0XHEHUE
3aXMBMEHUS paH CBA3aHO CO MHOMMMM [pyrummu bBakTepu-
anbHbIMM (A42 AKTUHOMMKO3, B44 Acneprunnes, B67 3xu-
HOKOKKO3, auuHeTobaKTepHble MHbeKumm, Escherichia coli,
MYKOPMMKO3, caNlbMOHeN kI, bakTepouabl, Serratia, Tpuxmas,
YepHbIA aKkaHTo3, xnamuaun), BupycHbiMu (B00.9 T'epneTu-
YecKas MHdeKumMs HeyTouHeHHast, B02 OnoscbiBatowumii n-
wan [herpes zoster]), rpuOKOBLIMK M NPOYUMM MHDEKLIMAMM
(B37.9 Kananpo3 HeyTouHeHHbI, B39.9 TuctonnasMos He-
YTO4HEHHbIN, B55.9 JleliLMaHN03 HeyTOUYHEHHBIN).

Bbicokoe pasHoobpasue GaKTepuanbHbIX U MPOYMX Ma-
TOTEHOB, CBA3aHHBLIX C MHOMLMPOBAHUEM PaH, He TOJBKO
yKa3blBaeT Ha HEOOXOAMMOCTb WUCMOMb30BaHUS aHTUCENTY-
KOB W aHTMOMOTUKOB MaKCMMasbHOTO LUMPOKOro npoduns
LeCTBUSA, HO U CPeAcTB, HanpaBieHHbLIX NPOTMB LApPYruxX
natoreHoB. [lpoTuBofencTeue rpubKaM, npefcTaBieHHbIM
B paHeBbIX NOCEBaX OT KOHKPETHOTO NaLMeHTa, fenaeT Heob-
XOAUMBIM UCMOJb30BaHWe MpOTUBOTPUBKOBBIX Mpenaparos.
lpoTvBOAECTBUE BMPYCHBIM NaToreHaM nofpasymMeBaeT




HAYYHbI 0B30P

YKpEnsieHue cUCTEM UMMYHUTETA NPOTUB KOHKPETHBIX MoJle-
KYNspHO-610N0r1yecKMx pasHOBUAHOCTEN BUPYCOB (0fHOLe-
noyeuHbix PHK-BupycoB, npexpe Bcero); cucTeMaTnyecKuil
aHanM3 AaHHOro Bonpoca NpeAcTaB/eH B MoHorpadum [6].

B knactep 3 «AHTUOMOTUKM» BOLLNM AHTUOMOTUKM, 30-
(eKTbl KOTOpbIX Haubonee YacTo UCCeAYHTCA NPU JieYeHUH
paHeBbIX MHbeKUWA (B nopsaKe YoblBaHWA MHAOPMATUBHO-
CTM: aMOKCULMANWH, LedTasnanM, LedypoKeuM, NeHnLmu-
JMH, uedTPMaKCOH, TpUMeToNpuUM, LiedoTakCUM U Lp.; CM.
Huxe 6oniee MOSHBIA CMIUCOK, NMPUBOAMMBIA MPW aHanu3se
(hapMaKonIorn4ecKoi nofBLIOOPKM MybMKALMIA MO 3aXKMB-
NEHN0 MHOUUMPOBAHHBIX PaH).

BONbLIMHCTBO OCTaNbHbIX «BHEKIACTEPHbIX» TEPMUHOB,
MpeLcTaBNeHHbIX Ha auarpamMMe (cM. puc. 1), cBA3aHbI, Tak
UM MHaYe, ¢ haKTopaMM XPOHUYECKOI NaTonoruM 1 Mexa-
HWU3MaMu UMMyHUTETA. [laHHble TEPMUHBI BKIHOYAIOT:

+ (aKTopbl XPOHUYECKOW MOSIMOPraHHOW NaTonorum, oc-
NIOXKHSAIOWME NeYeHWNe MaLMEHTOB C MHGbEKLMAMM paH
(nmabetnyeckas cTona, 06MUTEpUpYIOLLMIA aTepocKie-
po3, N10 OcTpbiii TybynoMHTEpPCTMLMANBHBIA HedpuT,
180.0 ®nebut 1 TpoMEOPNEOUT NOBEPXHOCTHLIX COCYAOB
HWKHUX KoHeuHocTel, J15.0 THeBMOHMSA, Bbi3BaHHas
Klebsiella pneumoniae, K73.9 XpoHn4ecKuin renatut He-
yTouHeHHbIi, L08.0 Muogepmus, L73.2 TuppagenuT rHoi-
HbI, M72.6 HekpoTusupytowwmii dacuuut, M72.9 Gubpo-
BnacTMyeckue HapyLleHUs HEYTOUHEHHbIE, aKpPOAEpPMUT,
B TOM YMCTe SHTEPONaTUYECKM);

 [pyrve TpaBMaTW4eCKue NOBPEXAEHWS U UX CIeACTBUSA
(0x0rM, OTKpbITbIE NEPEeNioMbl, FaHrPeHa, HEKPOTU3UPY-
foLumiA dacuumr);

+  MOJNIEKYNIAPHbIE MEXaHWU3Mbl UIMMYHUTETA W €ro HapyLue-
HWI, 3aTPYLHAILMX U3NeYeHUe NaUMeEHTOB (MIMMYHOLe-
GUUMT, HapyLieHWe aareswn NeiKouuToB, Makpodar,
G0:0030109 HLA-B-cneunduyeckoe uHrmbupoaHme pe-
uentopa MHC knacca |, G0:0046784 3kcnopT BMpYCHOI
MPHK 13 apgpa kneTtku-xossmHa, 6G0:0050864 Perynaums
aKkTuBaummn B-knetok, G0:0070661 Mponmdepaums nen-
KouutoB, G0:2000321 dnddepeHumpoBKa T-xennepos,
G0:0038178 KomnoHeHT koMnnemeHTa C5a);

*  YKasaHus Ha MUKPOHYTPUEHTbI U apMaKoHYTPULEBTM-
KM, KoTOpble 0051eryatoT Tepanuio MHOULMPOBAHHBIX paH
(G0:0008127 KeepueTuH 2,3-amokcureHasa, 60:0033265
CasbiBaHue xonnHa, G0:0034516 OTrMK Ha BUTaMKH By,
G0:0042360 Metabonmam ButamuHa E, GO:0046146 Te-
TparuapobuontepuH, G0:0070781 OTKAMK Ha OMOTUH,
nedvumt ButamMuHa A, neduumt eutammta C).

CnenyeT noAyepKHYTb, YTO TEPMUHONOMMYECKas KapTa-
puarpamma Ha puc. 1 BKNtovaeT Hambonee MHGOpMaTMB-
Hble TEPMUHBI (TO €CTb T€, MUHUMAJIbHBIM YMCIIOM KOTOpbIX
MOXHO OT/IM4YMTb MybnuKauum no npodmnakTuke/Tepanum/
(yHAaMeHTanbHbIM MCCNefoBaHNAM MHOWULMPOBAHHBIX paH
oT KoHTponif). lpu aHanu3e dhapmakonornyeckon nogBbl-
Bopku nybnMKauuiA No 3aUBMEHUI0 MHPULMPOBAHHBIX paH
[3anpoc «wound healing AND (bacterial OR microbiome OR
viral OR virus OR infection) AND (Wound Healing/drug effects
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[MeSH Terms] OR Anti-Bacterial Agents/therapeutic use

[MeSH Terms])», okono 8000 cTateii, Ta e KOHTPOjibHas

BbIbOpKa TeKcToB] Habop ToueK B KnacTepe 2 «AHTUOMOTU-

KW» CyLLLECTBEHHO PacLUMPAeTCA U NO3BONSET CAeNatb paj

BbIBOAOB 0 MEPCMeKTUBHBIX HaMpaBfieHUsX UCCeL0BaHuiA

B (hapMaKoTepanum MHAULMPOBAHHBIX paH.

TaKoM pacLUMpeHHbIN KnacTep 2 BKIIOYAET TEPMUHBI, CBS-
3aHHble C UCCNeA0BaHUAMMU:

+ BaKTepuanbHbIX NeHOK (BUOMNEHOK), CyLLECTBEHHO MO-
BbILLAIOLLMX BbIKMBAHME NMaToreHHbIX bakTepuii 1, cooT-
BETCTBEHHO, OTAMOLLAIOLLMX paHeBble MHbEeKUMY;

HaHOBOJOKOH U ruaporenei (Mcnonb3yembix Ans cospa-
HMsl COBPEMEHHbIX MOBSA30K Npu 06paboTke paH);

*  HaHoyacTwL, (AN8 yNyyLIeHUs JOCTaBKW aHTUOMOTUYECKUX
CPeAcTB — MOKCU(IIOKCALMHA, BaHKOMULMHA, LmMMNpo-
(roKcaumHa, KMHLAMULMHA U Ap., HaHovacTUL, cepebpa,
LIMHKa, OKCUAA LUMHKa, Meau; Ans 3G deKTUBHOCTH BaKeH
noAbop onTMManbHOro pa3Mepa HaHO4acTUL);

+ (apMakoTepanuu BocrnaneHus (MHruéurtopbl NF-KB, rnto-
KOKOPTUKOMIBI W Ap.);

 perynstopoB MeTabonmama okcupa asota NO (Bbipabathbi-
BaeMOro JIeMKOLMTaMM pasfiyHbIX TUMOB NpoTUB baKTe-
pyanbHbIX M BUPYCHBIX NaTOreHoB);

+  [EeNCTBYHOLLMX BELLECTB Ha OCHOBaHWM 3KCTPAKTOB Npu-
POAHOMO NPOMCXOXKAEHUS (QHTUOKCMAAHTBI, TaHUHBI, Kyp-
KYMUWH W ap.).

BaxHo 0TMeTUTb, YTO B HacTosiLLee BpeMs B (apMaKo-
NIOTMM PaHO3aXUB/EHUS MHDMLMPOBaHHbIX PaH aKTUBHO UC-
CeaytoTcs OTHIOAb He TONbKO aHTUCENTUKU (MOBULOH-MOA,
XNOPreKCMauH, TPUKIO03aH, TPUMETONPUM, aHTUCENTUKM Ha
OCHOBE KONJOMIHbIX PacTBOpPOB HaHocepebpa) U aHTUbMoO-
TUKM LUMPOKOTO CMEKTpa M CaMbIX PasfiMyHbIX rpynn (nepe-
YucreHbl B nopsake yobiBaHWA UHQOPMATUBHOCTU MO OTHO-
LUEHUIO K Tepanuu/npodunaKkTuKe baKTepuanbHbIX MHEKLMA
B paHax: cynbdagmasuH, uunpodaoKcaLmH, reHTaMULmH,
OOKCULIMKIIMH, MYMWPOLMH, TETPaLMKIMH, KIWHLAMULMH,
prdaMnMLMH, aMIMLUINIKH, LedasonnH, TobpaMuLmH, GTop-
XMHOJOHBI, aMUKauuH, cynbhaamasuH, obnoKkcaumH, uedy-
POKCKM, KNapUTPOMULMH, KNaByNnaHaT, AanTOMULVH, JIMHe-
301, CynbGhaMeTOKCas30/1, aMOKCULMIINH, a3UTPOMULIMH,
uedaneKcuH, MeTpOHWAA30/, MMMAA30MaT, MEHULMUIIVH,
NUNepaLmMIIMH, BaHKOMULMH, LedTPUaKCoH, uedanocno-
PuWH, raTudnoKcauuH, cynbbaktam, GpamMuULETHH, LepMasuH,
(namMMasuH, OKCUTETPaLMKIINH).

AKTWBHO McCnemyloTCA TaKKe NEPCNEKTUBbI MPUMEHEHUS:
+  @HTMOMOTMKOB NPUPOLHOTO NPOMCXOXKAEHMUS (BaLMTpaLmH

W KaTeNMUMAMH, KOTOPbIA CUMHTE3WPYETCA B OpraHvsMe

npu AocTaTouHoI obecneyeHHOCTH BUTaMMHOM Ds);

+  buryaHuzaos (ans neyeHns MHOULUMPOBAHHBIX paH, OTAro-
LLEHHbIX HapYLLIEHUAIMU YTNIeBOAHOM0 06MeHa KOHKpeTHo-
ro nauueHTa);

*  TManypoHOBOM KUC/OThI M IMMOHHOI KUCNOTI (4515 dop-
MWUpOBaHWSA COCTAaBOB NEPEeBA30K ANS YNYYLIEHHOMO 3a-
UBNEHWSA COELMHUTENLHON TKAHHOW OCHOBbI MOBPEX-
JeHHbIX TKaHen);
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+  (DUTO3KCTPaKTOB (aNno3, KYpKYMbl, KOPULLLI) M UX KOMMO-
HEHTOB MO OTAENLHOCTH (TPUTEPNEHbI, CaNOHWHBI, TaHW-
Hbl, B TOM Y/C/e TaHMHOBAs KUCNOTa);

+  (hapMaKOHYTPULEBTUKOB MPUPOAHOr0 MPOMCXOXKAEHUS
C LUMPOKUM Ha3BaHMEM «aHTMOKCUIAHTBI» (KYPKYMWH,
brodnasoHomapbl);

*  MMKPOHYTPMEHTOB MM W LMHKa (MMetoT ocoboe 3Haue-
HWe 1S 3aXKMBNEHWS PaH MU TOMUYECKOM U CUCTEMHOM
NPUMEHEHWM), KOTOPblE UCMOMb3YIOTCSA Kak UMMYHOCTY-
MYNSAHTBI (B COCTaBE OPraHUYECKUX CONeit) M/unun B Kade-
CTBE aHTUCENTUKOB (B BUAE KOIOMAHBIX B3BECEW 3ne-
MEHTOB W/ OKCULLOB);

 naxkTobauunn u apyrux npobuoTMKOB, KOTopble crocob-
CTBYHT pa3pyLLEHW NaToreHHbIX BUOMNEHOK.

MpyMepbl [LOKa3aTeNbHbIX UCCNEA0BaHUA, UNIOCTPUPY-
foLLMe OTAeNbHblE pe3ynbTaTbl MPOBEAEHHOTO KOMMbOTEp-
HOr0 aHanM3a nuTepaTtypbl, NpuBeAeHbl HUKe. poBeaeHHbIN
aHanu3 no3BoAuWA, B YaCTHOCTW, BbIAENUTb TpU Hambonee
MepCNeKTVBHBIX [0Ka3aTeNbHbIX UCCNe[0BaTebCKUX TPEeH-
[a, CBSA3aHHBIX C YNYYLIEHUEM UCXOL0B NIEYeHUs U/unu npo-
QUNaKTUKM HPULMPOBAHWSA paH, KOTOpbIE CesyeT paccMo-
TpeTb HECKONbKO 6onee noapobHo:

*  MOAXOAbI K peLLeHunto npobnemsl BUONNEHOK;

*  0C0BEHHOCTU MPOBEAEHUS XUPYPrUHECKMX BMELLIATENBCTB,
CBSi3aHHble C MHPULMPOBAHWEM PaH;

*  (hapMaKOoHYTPULLEBTUKY U NMPUPOJHbIE SKCTPaKThI B Hopb-
be c paHeBoI MH(EKLMEA.

0 NoAX0AAX K PELUEHUIO NPOBJIEMbI
BUOMNJIEHOK

Mpy MCnoNb30BaHWM aHTMBMOTMKOTEpaNUM YacTo 3abbl-
BaloT 00 0fHOM CcyllecTBeHHOM 0cobeHHOCTM bakTepuit —
0bpa3oBaHuUM TaK Ha3sblBaeMbIX bUONNEHOK (baKTepuanbHbIX
MNIEHOK): KOJIOHWA BaKTepuid C YCUNEHHOMN BbIXKMBAEMOCTbHO.
MaToreHHble HaKTepuanbHble MIEHKK, XapaKTepu3yloLmecs
BbICOKOW PE3NCTEHTHOCTBIO K aHTUOMOTMKaM, BecbMa YyB-
CTBMTENbHBI K U3MeHeHMI0 pH cpefibl U K BO34ECTBUIO 0CO-
Bbix BeLLECTB-MOAyNATOPOB HOPMUPOBaHUSA DMOMNEHOK.

BuonneHKy nNoBceMecTHO BCTPEYaoTCs B NI0X03aXMBa-
IOLLMX «XPOHUYECKUX» paHax Yenoseka. Hanpumep, MeTa-
aHanu3 9 uccnefoBaHMii NALMEHTOB C XPOHUYECKUMM paHaMu
(n=185) nokasan, 4To pacnpocTpaHeHHOCTb BUOMNIEHOK B Ta-
Kux paHax coctasuna 78,2% (95% noBepuTeNbHbIN MHTEpPBan
(ON) 61,6-89, p <0,002) [7]. MeTaaHanu3 28 KIMHUYECKUX
UcCneoBaHUi YKasan Ha HefloCTaTouHyl0 060CHOBAHHOCTb
3asBneHnit 06 aHTUBMONNEHOYHON 3PHEKTUBHOCTM 00bIY-
HbIX @HTUCENTUKOB, NMPUMEHSIEMbIX TONUYECKU. KNMHUYECKUA
OMbIT W HaBbIKY Bpayei UrpaioT KIKYEBYH Pofib B YCTpaHe-
HWM BUONNEHOK U B YNYYLLEHWW 3aXKMBJIEHUA PaH NpU OLEH-
Ke COCTOSIHWA paH NOCpeACTBOM BU3YalbHbIX METOJ0B, B TOM
uncne ayTodsyopecLeHTHON BU3yanm3aumen [8].

Mopxopnbl K peLueHuto npobnemsl bronneHoK B paHax pas-
HO0Bpa3HbI M BKJIIOYAKT MPUMEHEHWE 0CODbIX MONIEKYN-An3-
pynTOpOB OMOMNEHOK, UCMOMb30BaHWe CTaHAAPTU3UPOBAHHbIX
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KONMOMAHbIX pacTBOpPOB HaHocepebpa, NpuMMeHeHWe npu-
POAHBIX 3KCTPaKTOB (cM. Aanee). Cpeay MUKPOHYTPUEHTOB,
HanpuMep, TOMWUYECKOe MPUMEHeHWe ackopbUHOBOM Kuco-
Tbl (BUTaMuH C) cTUMynupyeT paspyLueHue BaKTepuasnbHbIX
MAEHOK MO Pa3fINYHBIM MOJEKYNSPHBIM MeXaHWU3MaM, B TOM
yucne HopMmanusaumeit pH Lo uM3MONOrMYecKUX YpoBHEW,
YTO TaKXe CO3AaeT ONTUMabHble YCIOBUS [N BbDKMBa-
HWUA MNEHOK MO3UTUBHOW NakTobakTepuanbHoit dnopbl [9].
OauH U3 MOLXOAOB K CHUMKEHMIO OCEMEHEHHOCTW paHbl
buonneHkaMm — wucnonb30BaHWe HaHoyacTuy, cepebpa.
OTAenbHble Bpaun MoYeMy-To O CUX MOP CYMTAIOT mpena-
paTbl Ha OCHOBe HaHocepebpa yacTblo HapoLHOM Meauuy-
Hbl; JAXe NPUCTaBKa «HaHO-» He MOMOraeT B NMPeofoNIeHNN
aToro Komnnekca. OfHako bbina npoBefeHa cepus MeTa-
aHanu30B KJIMHUYECKUX WCCNef0BaHWA Mo HaHocepebpy,
NoATBEPAMBLLMX NEPCMEKTUBHOCTb AaHHOMO HanpaBfieHus
paHeBoW Tepanuu.

B mertaananuse Y. Jiang u coaet. [10] nokasano, uto
UCMONb30BaHMEe CTaHAAPTM3MPOBAHHBIX KOMMOMAHBLIX pac-
TBOPOB HaHocepebpa 3HAUWTENIbHO COKpaLLaeT BpeMs 3a-
UBNIEHUS paH MO CPaBHEHUIO C WOAHBIMU MOBA3KaMM
(-0,95 y.e, 95% [N -1,62...-0,28, 12=92%, p=0,005),
CnocobCTBYHT CHUKEHUIO 00bEMa 3KCCyLaTa M, BO3MOXHO,
YaCTMYHO KOMMEHCUPYIT DoneBon cUHAPOM (3ddeKT oTMe-
YeH B 3 M3 7 UCCNELOBaHWUM, BKIIOYEHHBIX B METaaHanus),
yKa3blBas Ha 60NbLUyto aHTUDaKTepUanbHyo 3 HEKTUBHOCTL
cepebpa No CpaBHEHWKO C MOBWLOH-WOLOM. MeTaaHanu3
Y. Luo u coasT. [11] cemu uccnegosanuit (1=650) nogTeepamn
3 eKTUBHOCTb NOBA30K C WUCMOMb30BaHWEM HaHocepebpa
Mpu NeyeHnm 238 LUabETUYECKON CTOMbI: AOCTOBEPHO NOBbI-
LLIAKTCA CKOPOCTb 3aXKMBJIEHWSA paH U BpeMs 10 MOJIHOrO 3a-
JKUBNEHUS, COKPALLAETCSA NPOSOSIKUTENBHOCTL NpebbiBaHNA
B DOJbHMLIE 1 YNYYLLAETCS CKOPOCTb paspeLUeHns HPEKLUK
B paHe. B MertaaHanu3e 11 uccnenoBaHuii NOATBEPXAEHA
addeKTBHOCTL NpuMeHeHns 1% cynbbagmasnH cepebpa
LS 32)KMBIEHNSA TKaHel Y NaLMeHToB C 0XXOramm no cpas-
HEHWUIO C ApYrMM METOAaMK JeYeHns: cpefiHee BpeMs [0
MOJIHOrO 3aXKMBJIEHNSA PaH CHUXanNoch Ha 4,26 cyt, 95% [N
-5,96...-2,56, p <0,00001) [12].

HEKOTOPbIE OCOBEHHOCTHU
NMPOBEAEHUA XUPYPTUYECKUX
BMELLATEJIbCTB, CBA3AHHbIE
C AHOULIUPOBAHUEM PAH

MoNbITKM TOMUYECKOTO MPUMEHEHUS aHTUOWUOTUKOB He
BCerfa ycrnewHbl B NpodunaKTMpoBaHU/NIEYEHUN PaHEBbIX
nHderumin. Metaananus W.L. Lin u coasr. [13] nokasan, uto
MECTHble aHTUOMOTUKM He CHUKAIOT PUCKU MHBULMPOBaHMS
paH B NOCeonepaumoHHbIin nepuog, [oTHocuTeNbHbIN puck (OP)
0,83, 95% [OW 0,61-1,16, p >0,1]. B aHanu3e noarpynn He
HabnoAaN0Ch CHUXEHWUS YacTOTbl MHUUMPOBAHUSA paH Mpu
MCMONb30BaHMM MECTHbIX aHTUOMOTUKOB [J1Sl NIeYeHUs pas-
pe3oB B cnuHanbHbix (OP 0,75, 95% AW 0,40-1,38), opTone-
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Andeckux (OP 0,69, 95% 0N 0,37-1,29), epMaToiormyeckux
(0P 0,77, 95% [ 0,39-1,55) nnmn KapamoTopaKasnbHbIX one-
paumsx (OP 1,31, 95% [N 0,83-2,06).

B 7o e Bpems B MeTaaHanu3e 12 paH40MU3MPOBaHHbIX
uccnenoaHmin (n=1781), nposeneHHom P. Wang 1 coabr. [14],
nofaTBepAeHa 3GhdEKTMBHOCTbL MECTHOro MPUMEHEHUS
reHTaMuLMHa (@HTUOMOTUK aMUHOTIMKO3WE, LUMPOKOrO Aeli-
CTBMS) AN NPOGUNAKTUKU W NEYEHUS PaHEBON MHAEKLMM.
Mo cpaBHeHMWIO C rpynnoii 6e3 reHTaMuUMHa MeCTHOe Npu-
MEHEeHWe reHTaMULMHA UMESIo 3HaUUTENbHO boslee BbICOKME
MOKa3aTesi KIIMHUYECKON 3P MEKTUBHOCTM [OTHOLLEHME LLUaH-
cos (OLL) 3,57, 95% [N 2,52-5,07]. C Toukw 3peHus npopon-
JKUTENBHOCTW 3aXKMBJIEHWS paH B Ipynmne reHTaMuLMHa OHO
3aHAN0 MeHblUe BPeMeHH, YeM B rpynne 6e3 reHTamMuUmMHa
(~4,94 cyT, 95% AN -8,37-1,51).

MeTaaHanu3 10 paHLOMW3MPOBAHHBIX KIIMHUYECKUX UC-
cnepoBanuii (n=1006587) nokasan, 4To CMCTEMbI BEHTUNS-
UMM C NAMMHapHLIM MOTOKOM BO3[yXa B OpTOMEAMYECKOM
0MepaLMoHHON He CHUKAIOT PUCK MHPUUMPOBaHUSA paH. bo-
flee TOro, NOKa3aHa BO3MOXHOCTb TOr0, YTO MPW UCMONb30-
BaHWM [aHHbIX CUCTEM PUCK MHPULMPOBAHUA MOXKET NOBbI-
warbea (0P 1,27, 95% AK 1,02-1,59, p <0,05) [15].

B MetaHanuse 22 paHAOMU3MPOBAHHBIX KIIMHUYECKMX
uccnenoBaHuii (n=4492), nposefeHHoM X. Li u coasr. [16],
NOATBEPXKIEHA KMHMYeCKas 3QEKTUBHOCTb UCMOMb30Ba-
HWA CneumanbHbIX MPOTEKTOPOB KPaeB paH OISl CHUXEHUA
MHhEKLMN B MeCTe XUPYPruyeckoro BMeLLaTenbeTBa nocie
npoBefeHns abaoMuHanbHOW Xxupypruu. [puMeHeHne npo-
TEKTOPOB MPUBOAMIIO K YMEHbLUEHMIO 06LLel YacToTbl MHOU-
umposanusa (OP 0,66, 95% AW 0,53-0,83, p=0,0003), B TOM
uucne NoBepxHocTHOro MHbMumposanusa (OP 0,59, 95% AN
0,38-0,91, p=0,02), pucky pa3BUTUA UHDEKLMUM B YMCTbIX
3arpsa3HeHHbIx paHax (OP 0,61, 95% AW 0,40-0,93, p=0,02)
W TaKXKe B 3arpAsHeHHbIX paHax (OP 0,47, 95% 11 0,33-0,67,
p <0,0001).

MeTaaHanu3 22 KIMHUYECKMX MccnefoBaHuin (n=5487),
BKJTOUMBLUMX UcCefoBaHus IQdeKToB 9 TMNOB Xupypride-
CKWX MOBS30K, MOKa3a, 4YTo 3 TMna noBs30K NPOAEMOHCTpPHU-
poBanu LOCTOBEPHbIA IQPEKT B CHUKEHUN pUCKA MHDULM-
POBaHMs paH: NOBA3KK, cofiepiaLume MynupouuH (OLL 1,076,
95% [N 1,014-1,142, p=0,015), copep:alume AMankuiKap-
6amounxnopug, (O 1,047, 95% 1M 1,012-1,083, p=0,008)
U cofiepxalume ButaMuH-E-cunukoHosyto cmecs (OLL 1,129,
95% [N 1,016-1,255, p=0,025). MoBs3ka Tvna BuUTaMMH-E
0-cunukoH bbina ontuManbHoii (bann SUCRA 0,37), 3a Heii
C/lefl0Baa noBsA3Ka ¢ MynupoumHoM (6ann SUCRA 0,31) [17].

M.E. Falagas u coasr. [18] npoBenu MeTaaHanus 22 uc-
cnenoBaHui (n=2467), KoTopblii NoKa3an 3QdEKTUBHOCTb TaK
Ha3blBaeMOW BaKyyM-3aKpbliBatoLLeli Tepanum (VAC) y naum-
€HTOB C paHeBbIMW UHEKLMAMM. Y NaLMEHTOB, NOTYYaBLLNX
VAC-npoueaypbl, CMepTHOCTb Obifla 3HAYMTENIBHO HUXKE,
YeM y naumeHToB, nonyyasLumx NeveHne 6es VAC (OP 0,40,
95% W 0,28-0,57). VAC-Tepanmsa Takxke bbina accoummpo-
BaHa C MeHbLUMM KonudecTBoM peunpmeo (OP 0,34, 95%
[ 0,19-0,59).
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JIPdeKTMBHOCTb Tepanuu paH, Nepelleflnx B XPOHU-
UecKylo CTajuio, NOCPeACTBOM MpoLeAyp «OTPULATENbHOM0
AaBfeHus» NoKa3anu B CBOeM MeTaaHanuse 15 uccnepo-
BaHuMi (n=3599) A. Burhan u coasr. [19]. Co3pnaHue uckyc-
CTBEHHO MOHWXEHHOTO AaB/EeHUs BO3[yXa B PermoHe paHbi
(cHmeHve naenenmns Bo3ayxa Ao 80—125 MM pr. CT. nocpea-
CTBOM BaKyyMHOr0 Hacoca; 0bblyHoe aTMocdepHoe AaBreHue
740-760 MM pT. CT.) LOCTOBEPHO Y/yYLLIAN0 MUKPOLIMPKYNA-
LMK KPOBM M YCKOPANO MpOLEcC 3axuBnenus. [na poctu-
eHus 3QHEKTUBHOCTU JaHHON NPOLELYpbl €€ LOMKEH Bbl-
MOJIHATb KOMMETEHTHbIA MeAnepcoHan, KOTopbli afeKBaTHO
BbIMOJIHAIET BCE 3Tambl NPOLEAYPLI U PEryNsipHO KOHTPOSIU-
PyeT COCTOSHME KaXK[oro M3 MauueHTOB BO Bpems 06Luero
yxoga.

MoMUMO yKa3aHHbIX BMeLLATeNbCTB MeAMLMHCKOrO Xa-
paKTepa cnefyeT NOAYEPKHYTb HacyLLHYK HeobxoAuMocTb
Mep OMCUMNIMHAPHOTO XapaKTepa — MpeXAe BCero, nof-
HOro YCTpaHEeHMsl BPEAHbIX NPUBLIYEK, HANPUMEP, KypeHus,
ocobeHHO B Mmepuop, 3axuBreHus paH. Metaanamms 11 uc-
cnepoBaHuii (n=218567, 176 670 bpocunm KypuTb UM He Ky-
punu, a 41897 6binn KypunbLUMKaMK) NOKa3as, YTo y naum-
EHTOB, NMPEKPATUBLLMX KYPUTb UM HEKYPALLMX, Habmoaanock
3HauUTENbHO MeHbLLe NpobneM c 3aXMBIEHMEM Mocneone-
paumorHbix paH (OW 0,59, 95% [OW 0,43-0,82, p <0,001).
YcTaHoBNEHO [OCTOBEPHOE CHUXEHME PUCKA MHQEKLMIA paH
(0L 0,74, 95% [N 0,63-0,87, p <0,001) no cpaBHEHMIO C Ky-
pUibLLMKaMK y naumeHToB nocne onepauuy [20].

®APMAKOHYTPULEEBTUKH
W NPUPOAHBIE IKCTPAKTbLI B BOPbBE
C PAHEBOU UHOEKLMEN

Ananu3 BHeKnacTepHbIx Hanbonee MHHOPMATUBHBIX Tep-
MMHOB (CM. puc. 1) yKasan Ha 0TAeNbHble MUKPOHYTPUEHTbI
1 hapMaKoHYTPULEBTUKY, KOTOpbIE MOryT obneryatb Tepa-
MUK MHOWLMPOBAHHBIX paH (KBEPLETUH, XONIMH, BUTAMMUHbI
B, By, 6uoun, C, E, A, D3).

MeTaaHanu3s 44 paHAOMU3MPOBaHHBIX UCCE0BaHMSA Ma-
LMEHTOB MOXWUNOrO U cpedHero Bospacta (n=716, cpeaHuii
Bo3pact 67 net, 95% [N 35-87 net) noateepaun apdek-
TMBHOCTb AMETbI, 060raLLeHHOM BUTAMUHHO-MUHEPATbHBIMY
npeMukcamMu (Kak MpaBuio, COAEPKaLUMMM BONbLUMHCTBO
BUTaMMHOB rpynnbl B, Butamuubl A, D3, C, E, MuHepanbl
UMHK, Medb, MarHui, Kanuil) LSS CHUXEHWS 4acToTbl OC-
NOXHEHWIA Mpu 3axuBneHun paH. CpepnHee nmotpebnenue
MWUKPOHYTPUEHT-000ralleHHo/ aMeThl cocTaBuno 588 kkan/
cyT (95% ON 125-1750; 6enok 22 r/cyt, 95% [N 0-54); aun-
Ty NauueHTbl cobnlofany B cpeiHeM B TeyeHue 74 cyT (95%
[N 5-365 cyT). B bosbLUMHCTBE MCCeL0BaHMIA, BOLIELIMX
B MeTaaHanu3 (77%), yctaHoBfeHa MeHbLUas YacToTa oc-
NOKHEHWUI 3AXKMBNIEHUSI PaH MO CPABHEHMIO C KOHTPONEM.
MoTpebneHne MUKpOHYTpMEHT-060ralleHHON AWeTbl CHU-
ano 0CNOXHEHUS PaHO3aXMBNEHNA (MHbEKUMM, Nponex-
HW, 3aXKMBJIEHWE NepenomoB), B cpefHeM Ha 32% (OLLI 0,68,
95% W 0,59-0,79, p <0,001) Kak npu mcnonb3oBaHUM
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B fe4ebHo-npodunakTuyeckoM yupexaenum (O 0,72, 95%
[N 0,59-0,87, p=0,001), TaK 1 npu opraHM30BaHHOM MUTAHWM
naumenToB BHe ero (OLU 0,65, 95% [N 0,52-0,80; p <0,001).
[locToBepHOEe CHUMXEHME OCMOXHEHWH, B TOM YUCTIe MHDMLM-
poBaHuWe paH, Habmoaanoch TOMbKO NpU BbICOKOW NMpUBEp-
JKEHHOCTU K NpUEMY MUKPOHYTPUEHT-000raLleHHON AWeTh
(OLLI 0,63, 95% 1M 0,48-0,83; p=0,001) [21].

MposenenHbin W. Tao u coaBT. [22] MeTaaHanu3 22 wc-
cnenoBanuii (n=2170) noaTeepaw, 4To A0TaLum riyTaMuHa
MauMeHTaM C 0XKOraMm CHUXano NpOLOSIKUTENIBHOCTb Mpe-
bbiBaHus B bonbHuue (7,95 cyt, 95% AW -10,53...-5,36),
KauectBo (9,15 y. e., 95% 1M 6,30-12,01) n Bpems 3axuB-
nenms paH (-5,84 cyt, 95% W —7,42...—4,27). bonee Toro,
LOTaLMW TNyTaMUHA CHWXKanU PUCK PaHeBOW MHbeKUUK
(OP 0,38, 95% [ 0,21-0,69).

MeTaaHanu3 K. Yammine u coasr. [23] 10 uccnenoBaHuii
(n=1644, 817 naumeHToB C AMabeTUYECKUMM A3BaMM CTOMbI
1 827 naumeHToB Cc anabeToM 6e3 0CIOXHEHWIA CO CTOPOHI
CTOMbI) MOKa3aJ, uTo Hannuue TAXenoro geduumta BUTaMU-
Ha D; (250HD, <20 Hr/mMn) noBbILwano puck GopMUpoBaHMs
XPOHWYECKUX He3aMuBatLMX paH cTon B 3,6 pasa (95% A1
2,94-4,42, p <0,0001).

Pa3spaboTaHHas B.I1. ®unaToBbIM «TKaHeBas Tepanus» o
CMX NOP HaX0AMT MPUMEHEHME B 3aXKMBNEHWM paH. HanpuMep,
MeTaaHann3 Uccnej0BaHNM JaHHbIX MaLMEHTOB, NEPEHECLLNX
LOHOPCKYH0 nepecaaky Koxu (n=219), noateepamn, 4to am-
HMOTUYeCKas MeMbpaHa MoxeT bbiTb nonesHa ang yckope-
HWA paHo3axuBneHus. o cpaBHeHWO C ApyruMmM MeTofa-
MW, CPefHAS Pa3HWLA BO BPEMEHM 3aXKMBJIEHWUS COCTaBMNA
-3,87 cyt (95% OM -4,39...-3,35, p <0,00001) [24]. Otme-
TMM, 4yTo pabotbl B.M. ®unatoBa nonoxunu Hayano bonee
CUCTEMATUYECKOMY U3YYEHUHO U KITMHUYECKOMY NPUMEHEHMID
rMaponu3atoB nnaueHTbl yenoseka (IMY). WccnepoBaHus
nentuaHoro coctaea MY, npoBoaMMble MeToAaMM COBpe-
MEHHOI NPOTEOMUKM, MO3BOUAM NPEAIOKMTb KOMMJIEKC MO-
NeKyNApHbIX MexaHn3MoB Bo3aencteus MY npu pasnnyHbIx
natonorusix. lMokasaHbl apdekTsl MY Ha Tepanuio 3abonesa-
HWI NeYeHH, aToNMYeCcKoro AepMaTuTa, BUPYCHBIX MHPEKLIMI
(repneca, COVID-19, BupycHoro renatuTta), bonesHen nepe-
TPY3KM XKEeNe3oM U CUHAPOMA XpOHUYecKom yctanoctu. Cu-
MynupoBaHue MY pereHepaToOpHbIX BO3MOXHOCTEN OpraHn3-
Ma BaXKHO He TOJIbKO [J151 YCKOPEHUSA U YNyYLLIEHMS Ka4YecTBa
PaHO3aXMBNIEHMS, HO M NleyeHust 3aboneBaHuii cycTaBoB [25].

B MeTaaHanuse 6 nccnefoBaHuUi Ha XMBOTHBIX MOKa3aHa
3 dEKTUBHOCTb WUCMOMb30BaHNA MPOBUOTMKOB B KayecTse
(apMaKoHYTPULIEBTUYECKOrO JIeYEHUs MOLENeR KOMHbIX
paH. [na oueHKW 3 hEKTUBHOCTM MCMONb30BaNM NPOLLEHT
MOLLAAM paHbl B KOHLE NEpPBON HeLenM Nocsie NepBUYHONO
paHeHus. Ha 0cHOBaHWM pacyeTHOro 3Ha4eHUs g-noKasaTens
Xenyxeca BBefieH1e NPobMOTMKOB BbINO CBA3aAHO C YCKOPEHM-
eM COKpalLieHus pasmepa paHbl (g=-2,55, 95% 0N -3,59...
-1,50, p <0,0001). MeTaperpeccuoHHbIl aHanKU3 nokasan,
YTO CTEPUIIbHBIA KeUPHBIA IKCTPaKT (g=—5,6983, p=0,0442)
n bakTepuanbHas npobuotuyeckas Tepanusa (70% kedwup-
HbliA renb, Lactobacillus brevis, L. fermentum, L. plantarum,
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L. reuteri, g=—2,3814; p=0,0003) 6bin1 pocToBepHo 3ddek-
TUBHbI C [10303aBUCUMbBIM 3 deKTOM [26].

MeTaaHanu3 9 paHAOMU3MPOBaHHbIX UCCEA0BaHWIA Mg -
TBEPAMST, YTO CTaHAAPTU3UPOBaHHbIE QUTOIKCTPAKTHI ao3
Bepa 3HauYMTESIbHO COKpaLLann CpefiHee BPeMs 3aXMBJIEHUS
paH Yy NaLMEeHTOB C 0XKOraMu BTOPOI CTeMeHW Mo CpaBHe-
HWKO C APYrMMUM TOMWUYECKUMW CPeacTBaMu Ansa 0bpaboTku
paH (-3,76 cyT, 95% 1M -5,69...—1,84), 6e3 pa3nuuuii B cHK-
*eHuu bonu (-0,76 bannos, 95% [N —1,53-0,01) n B pucke
uHdMumposanus paH (OP 1,10, 95% ON 0,34-3,59) [27].

3AKJIO4YEHUE

MHoroobpasve MexaHM3MOB BocnaneHus, baktepuanb-
HbIX 1 BUPYCHBIX NaTOreHoB, M MHOroobpasmne aHTMBUOTUKOB
1 Npounx hapMaKosorMYecKuUX CpeacTs, IPHEKTbI KOTOPbIX
UCCNeAYKTCA B HAy4yHOM NMTepaType, LEeNalT A0CTaTo4qHO
TPYAHbIM pa3paboTKy «MarMyecKux» NPOTOKOJIOB NIeYeHMUs
paHeBbIX MH(EKLMIA, KOTOpbIe CTPOATCS MO MPUHLMMAY «Mo-
npobyeMm elle OAMH aHTBMOTWK, KOTOPbIN paHblUe He Npo-
boBanu». [laxke B CBeTe BecbMa OrpaHM4eHHoro Habopa
(yHAaMeHTaNbHbIX 1 A0Ka3aTeNbHbIX AaHHbIX, MPeLCTaBNeH-
HbIX BbILLE, CTaHOBUTLCS OYEBULHON HeobxoauMocTb bonee
KOMI/IEKCHOrO, MHTErpanbHOro, LEeN0CTHOMO «XOIMYECKOr0»
W Opyrux noLxXoAoB K npobneme neyeHns U NpodUNaKTUKK
paHeBbIX MHDEKLMI, 0COBEHHO MONYHEHHBIX B YCNOBUAX Boe-
BbIX [ENCTBUA. BaKHbl M Mofaxofbl K peLueHnio npobneMsi
BuonneHoK, U 0cobeHHOCTV MpPOBELEHUS XUPYPrUYECKMX
BMeLLATeNbCTB, M UCMO/b30BaHWe (hapMaKOHYTPULLEBTUKOB
U NPUPOAHbIX 3KCTPAKTOB.

MpuBeneHHble [LaHHble HarfALHO WIMIIOCTPUPYIOT TOT
(aKT, YTo Bpaun-MCCNeLoBaTeNM aKTUBHO U3YYakT HE ToJb-
KO pa3finyHble aHTUCENTUKM, aHTUBMOTUKM CaMbIX Pa3fMuHbIX
rpynn, Ho 1 dapmakonoruyeckue 3pdeKTbl aHTMBUOTMKOB
MPUPOLHOTO MPOMCXOXKAEHUs, BUryaHMaoB (4ns nedyeHus
MHOULMPOBAHHBIX PaH, OTArOLLEHHBIX HapYLIEHUSMU Yriie-
BoAHOro obMeHa KOHKPETHOrO NauueHTa), rManypoHOBOVA
KMCTNOTbl U IMMOHHON KUCNOTbI (8115 hopMUpoBaHus cocTa-
BOB MepeBA30K), GUTOIKCTPAKTOB (ano3, KypKyMbl, KOpULbI)
M MUX KOMMOHEHTOB C LUMPOKMM Ha3BaHWEM «aHTUOKCUAaH-
Tbi» (KypKYMUH, B1MOQNaBOHOMALI), MUKPOHYTPUEHTOB Meam
W UMHKA, NakTobaumnn v gpyrux npobuotmkos, cnocobeTsy-
IOLLMX pa3pyLLEHWI0 NaToreHHbIX BronneHoK.

lMoMKMo yueTa AaHHbIX HANpaBEeHNUA UCCeLOBaHMI, M0-
Ny4YeHHbIX B pe3ynbTaTe aHanu3a MMelLLeics IuTepaTypl,
HaCTOSALLMIA aHaNW3 YKa3bIBAET Ha HaCyLLHYI0 HeobX0AMMOCTb
(opMMpoBaHms BbIBOPKM MALMEHTOB C paHaMu ANs BbisBe-
HWA COBPEMEHHBLIMM METOLLAMU WHTEEKTYaNbHOr0 aHan-
33 JaHHbIX (HaKTOpPOB, BAMAIOLMX HA CMEPTHOCTb, CKOPOCTb
U KauyeCTBO 3aXMBJIEHUS PaHEeHWiA

AOMO/THUTE/IbHASA UHOOPMALIUA

Bknap aBtopoB. W.10. TopwwuH, 0.A. IpoMoBa — aHanu3 nony-
UEHHbIX [laHHbIX, 0030p NUTEpaTypbl, BHECEHUE OKOHYATENIbHOM




HAYYHbI 0B30P

MPaBKM, KOHLENUMA U AM3alH UccneoBaHus, cbop u obpaboTka
MaTepuanoB, npusieyeHne GUHaHCMPOBaHUsA. ABTOpbI 0400pKan
BEpCHIo 718 MybmMKaLmm, a TakKe COrnacuincb HeCTU 0TBETCTBEH-
HOCTb 3@ BCe acrneKTbl paboTkl, rapaHTUpys Hadsexallee paccMo-
TPEeHMe W peLLeHre BOMPOCOB, CBA3AHHBIX C TOYHOCTBHO U Aobpoco-
BECTHOCTbIO NK0bOI ee yacTu.

WUcTtoununkm dmHancmposanus. OTcyTcTBYIOT.

PackpbiTne uHTepecoB. ABTopbl 3asBnsOT 00 OTCYTCTBUM OT-
HOLLIEHWH, [eATeNbHOCTU U WHTEPecoB 3a MociedHue TpU rofa,
CBA3aHHbIX C TPETbUMMU JINLLAMU (KOMMEPYECKMMIN N HEKOMMepYe-
CKWMM), MHTEPeChl KOTOPbIX MOTYT BbITb 3aTPOHYTHI COAEPIKaHNEM
cTaTbm.

OpuruHanbHocTb. [lpu co3gaHuM HacTosLel paboTbl aBTopbl He
UCnoNb3oBanK paHee OMybnMKOBaHHbIE CBEAEHUA (TEKCT, Wio-
CTpauu, SaHHbIe).

leHepaTMBHbLIN MCKYCCTBEHHbIA WMHTeNNeKT. [py co3aaHum Ha-
CTOALLEN CTaTbi TEeXHOMOMMW reHepaTUBHOMO MCKYCCTBEHHOMO WH-
Te/NeKTa He UCMoMb30Basu.
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