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Bo3moxkHOCTH pa3padOTKH HOBOTO OMOJIOTHYE€CKH AKTHBHOI'O IIOBHOTO
MaTepuaJia B XUPypruu
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Axmyansnocms. OCHOBHbIM CHOCOOOM COCOUHEHUS KPAE8 PAHbl 8 XUPYPSUU OCMACMCs HALONCEHUe Wed ¢ nomowpbio Humet. K
COdCANEHUIO, NPUMEHAEMbLE 8 XUPYPUU UOBHbIE MAMEPUATbL 001A0AIOM Yeablm pAadom Hedocmamkos. [Ipoyenm paseumus nocie-
ONePAYUOHHBIX PAHEBLIX OCLONCHEHUL OCmaemcst 8bicOKUM. OOHUM U3 MAKUX NOCAeOCMEULL ABNACMCA HECOCMOAMENbHOCMYb W6,
3a8uUcCAWAs, 8 MOM YUCLE U OM CBOUCME MAMePUANd, UCNOIb308AHHO20 Npu HanoxceHuu. [LIosHblll Mamepuan, Kak eeHemu4ecKy
YYoIcepooHblll 00bekm, Mo ecmsv UHOPOOHOE MeNo, NPU OIUMETbHOM HAXOICOeHUU 8 MKAHAX CNOCOOeH NPUBeCmu K pasgumuio oc-
JIOJNCHEHUIL: 00YCIa8IU8Aem HACHOEHUE PAH, 00PA306aHUe ADCYECCO8, CMAHOBUMCS NPUYUHOU NEPUMOHUMOS.

Ienvto uccredosanus A6IANAC OYEHKA COBPEMEHHO20 COCMOSAHUA UCCIEO08AHUN 6 HANPABIEHUU MOOUDUKAYUU U CO30AHUA HOBIX
81008 ULOBHO20 Mamepuaid, 0o1adarueco AaHMUMUKPOOHBIM, 8 OCODEHHOCMU AHMUOAKMEPUATLHBIM, 3P DEKMOM.

Mamepuanst u mMemoowl. Boinoiner ananus co8PEMEHHOU PYCCKOAILIYHOU U 3aPYOEHCHOU TUMePamypbsl, d Maxice UHMepHen-uc-
MOYHUKOB, NOCBAUWEHHBIX BONPOCY NPOOIEMAMUKY AHMUCENMUYECKO20 WOBHO20 MAMEPUAL, d MAKHCE COBPEMEHHbIM PaA3pabom-
Kam.

Pesynvmamut. Paccmompensl 803MOHNCHOCHU 8b100pa U pa3pabomK UOEAIbHO20, COOMEEMCMBYIOWe20 8CeM NPEObABTACMbIM mMpe-
DOBAHUAM, UIOBHO20 MAMEPUALA, YMO 8 HACMOAU|ee BPeMs OCIMAEMC A HePEUWEHHOU U COYUATLHO SHAYUMOU NPOOIEMOUL 8 XUPYPIULL.
Hecmomps na pasnoobpasue yoce npednazaemvlx apuayuil, Ha Qapmayesmuyeckom poiHKe Omcymcmeyen WosHbll MAmepua ¢
AHMUMUKPOOHOU aKMUBHOCMBIO, KOMOPbIU NO380UI Obl 8 NOIHOLL Mepe CHU3UMb PUCK PA38UMUA UHDeKyull odracmu xupypauie-
CKO20 eMeulamenscmea. B modice pemsa 0OCMUMNCEHUS COBPEMEHHO20 XUMUUECKO20 NPOU3800CMEA NO3BOIAION paA3padAmvléams
OuonO2UYeCKU AKMUBHBLE UIOBHbLE MATMEPUATbL, 0ONadaiowue C8OCMEOM NPOMUBOCIMOAMb PA3GUMUIO UHDEKYUOHHBIX OCLOHCHE-
HULL 8 pAHe U YIyHUams peceHepayuio mramell, He OKA3bl6ds npu SMOoM 6PEOH020 GIUAHUA HA OPSAHUSM.

3axnrwuenue. IIposedennvlili aHaU3 NOKA3AN NOBLIUEHHBLI UHMEPEC PA3PAOOMUUKOE K XUMO3AHY, NO NPUUUHE €20 UCKTIOUUMENb-
HOU OUOCOBMECMUMOCTU, DUOPE30POUPYEMOCU, HEMOKCUYHOCTU, 2EMOCIAMUYHOCIU U AHMUOAKMEPUATLHBIX CBOTICMS.
Knrouesvle cnosa: 6uonocuiecku akmugHble WoOBHble MAMEPUATbL, AHMUMUKPOOHbBIE WOBHbLE MAMEPUATL; XUNMO3AH

The Opportunities for Developing a New Biologically Active Suture Material in Surgery
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Relevance. The main method of joining the wound edges in surgery remains suturing with the help of threads. Unfortunately, suture
materials used in surgery have a number of disadvantages. The percentage of postoperative wound complications remains high.
One of these consequences is the failure of the seam, depending also on the material used in the operation. Suture material, as a
genetically alien object, that is a foreign body, with a long stay in the tissues can lead to the development of complications: causes
suppuration of wounds, formation of abscesses, peritonitis.

The aim of the study was to assess the state and activity of modern research in the direction of modifying and creating new types of
suture material that has an antimicrobial, especially antibacterial, effect.

Materials and methods. The analysis of modern Russian-language and foreign literature, also Internet sources devoted to the issue
of issues and modern developments of antiseptic suture material.

Results. As a result, the choice and development of an ideal suture material that meets all the requirements, remains an unsolved
and socially significant problem in surgery. Despite the variety of variations already offered, there is currently no suture material
with antimicrobial activity on the market that would fully reduce the risk of developing infections in the surgical area. But the
achievements of modern chemical production make it possible to develop biologically active suture materials that have the ability to
resist the development of infectious complications in a wound and improve tissue regeneration without adversely affecting the body.
Conclusions. The analysis showed an increased interest of developers to chitosan, due to its exceptional biocompatibility,
bioresorbability, non-toxicity, antibacterial properties and hemostaticity.
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OB30P AUTEPATYPbI

OCHOBHBIM CIIOCOOOM COEIMHEHHS! KpaeB paHbl B
XUPYPTUH OCTAeTCsl HAJIOKEHHUE 1B C MOMOIIBI0 HUTEH
[1].

K coxanenuro, npumMeHseMble B XUPYPrUU IIOBHBIE
MaTepHalibl 00JIaIA0T EIBIM PSIOM HEIOCTATKOB [1, 2, 3,
4, 5]. Yenex Xxupypruueckoro BMENIaTeIbCTBa BO MHOTOM
3aBHCUT OT CBOMCTB UCIOJIb3YEMbIX IIPU €0 BHITIOJHEHUU
IIOBHBIX MaTEPHUaJIOB, OTHAKO HE BCE COBPEMEHHbIE HUTHU
COOTBETCTBYIOT KJIIOUEBBIM TPEOOBaHUSIM [6].

[IporeHT pa3BUTHS MOCIEONEPAIHOHHBIX PAaHEBBIX
OCJIOKHEHUHN ocTaeTcs BeicokuMm [7, 8, 9, 10, 11, 12, 13].
OfHUM U3 TaKUX MOCJEACTBUN SBISETCS HECOCTOATENb-
HOCTb IIIBA, 3aBUCAIIAS, B TOM UHCIE U OT MaTepuaia, uc-
M0JIb30BaHHOTr0 Ipu HanoxeHuH [13]. [lloBHbI MaTepua,
KaK TeHETHYECKU Yy>KePOJHBIH 0OBEKT, TO €CTh HHOPOI-
HOE€ TeJIo, MPU JUTUTEIIbHOM HaX0XJEHUU B TKaHAX CIO-
coOCH IPUBECTH K PA3BUTHIO OCIIOKHEHNI: 00yCIIaBInBa-
€T HarHoeHwue paH, oOpa3oBaHue abCIECCOB, CTAHOBUTCS
MPUYUHON nepuTOoHUTOB [14, 15].

PaneBass mH(exIus 3aHUMAaeT OIHO W3 BEAYIIUX
MeCT B 00IIel CTPYKType XUPYypPrudeckoi 3adoseBaemo-
crtu [11, 16, 17] u Bctpeuaetcs y 35 — 45% nanuenTos [18,
19]. Bo3nukHOBeHUE UHPEKIIHUHA 00IaCTH XUPYPrUISCKO-
ro BMentarenscTBa (MOXB) ynnuHsgeT Cpoku rociuTaiu-
3aluu B cpeaHeM Ha 7 — 10 cyTOk U yBelTHUYUBaeT 3aTpaThl
Ha siedyenue Ha 10 — 20% [20, 21, 22, 23]. MIOXB no pac-
MPOCTPAHEHHOCTHU 3aHUMAET 3 MECTO Cpeu BCeX HO30Ka-
MUaNbHBIX HHGEKIui [24, 25, 26, 27, 28] u cocTaBisieT
okoJ0 14% OT Bcex MocHIeonepanMoOHHBIX OCIOKHEHUMN
[16, 21, 29, 30]. PazBuTue oCioX)HEHUH B TOCIEONEpalIn-
OHHOM IepHOJie TPUBOJUT K 3HAUUTEIBHOMY YBEINUYCHHUIO
CPOKOB I'OCIHUTAJIN3AINY U YXYIIIEHUIO KadecTBa )KU3HU
0OJIBHOTO, a TaKXKe yXyJlIaeT MPOrHo3 3adoseBaHus [8,
22,23, 31].

Henasn

OneHka COBPEMEHHOI'O COCTOSIHHSI HCCICAOBAHHI
B HATpaBICHUN MOTU(DUKAIIUHE U CO3/IAHHS HOBBIX BHJIOB
[IIOBHOTO MaTepuaa, 00IaaaIero aHTHMHKPOOHBIM, B
0COOEHHOCTH aHTHOAKTEPHAIBHBIM, YPPEKTOM.

Marepuanbl 1 METOABI

BrinonHeH aHanu3 COBPEMEHHOW pPYCCKOSA3BIYHOU
u 3apy0exHON JuTepaTypbl, a TakKe HHTEPHET-HUCTOY-
HUKOB, MMOCBSIIEHHBIX BOMPOCY MPOOJIEMATHKN aHTHUCETI-
THUYECKOI'0 IIOBHOTO Marepuaa, a TAKK€ COBPEMEHHBIM
pa3paboTkam.

Pesyabrarsl 1 ux o6cyKkpeHHnE

Ha nanHoM sTamne pa3BUTHS MEIULIMHBI 0c000€ 3HA-
4yeHue, Kak (pakTopy pHCKa pa3BHTHs T'HOHHO-BOCHAJIH-
TEJIBHBIX OCJIO)KHEHUH, OTBOAUTCS IIOBHOMY MaTepHaily
[13, 14, 15, 32, 33, 34, 35, 36]. Pa3melienue B paHe IIOB-
HOT0 MaTepualia MOTEHI[MaIbHO MOXET CIPOBOLMPOBATh
nHpunuposanue [37]. IToT BaxT sABISAETCS TIABHON TIPHU-
YUHOH MOKCKa U pa3pabOTKU HOBBIX IIIOBHBIX MaTE€PHAJIOB

[4].
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VIMeHHO co37aHME COBPEMEHHBIX M BBICOKOTEXHO-
JIOTMYHBIX XUPYPrUYeCKUX HUTEH, B TOM YHCIIE CO/IepIKa-
MIMX aHTHOAKTEPHAJIbHBIE TIPENapaThl, SIBISETCS BaXKHBIM
HalpaBjeHueM B MPOQUIAKTHKE T'HOHHO-BOCIAINTEINb-
HBIX ocioxHeHul [4, 34, 38, 39, 40].

[TonoxuTenbHble Pe3yiabTaThl UCIOJIB30BAHUS JIO-
KallbHO# aHTHMOakTepuanbHOi Tepanuu npu MOXB mo-
CIIY)KHJIN OCHOBaHHMEM JUIsl pa3padOTKH XHUPYPTrUYeCKHX
IIOBHBIX MaTepHalioB, O0JaJalomMuX OHOJIOTHYEeCKOH, B
OCHOBHOM aHTHOAKTEepUaJIbHON, aKTUBHOCTHIO [41, 42, 43,
44].

[IpoBeneHHbIE HCCIETOBAHUS IOKa3ald, YTO HC-
MOJIb30BaHWE AHTUMHUKPOOHBIX IIOBHBIX MaTepHajoB
aKTHBU3UpPYET TeueHHe (a3l BOCHAJIEHUS PAaHEBOTO
nporecca. ITo IPOsABIAETCA YCKOPEHUEM BhICENIeHU S Hell-
Tpo(UIIOB ¥ MakpodaroB u3 KPOBEHOCHOTO pycia B 00-
JacTh NOBPEXACHUS, pAHHUM TOSIBJICHUEM Makpo(haroB 1
MOBBIIICHUEM UX (PyHKIIMOHAIBHON aKTUBHOCTH [41]. DTO
CBUJIETENILCTBYET O MOJOKHUTEIBHOM BIUSHUM HCCIenye-
MBIX OMOJIOTMYECKH aKTUBHBIX IIOBHBIX HUTEH HA TEUCHHE
paneBoro mnporecca [45].

[Tpumenenue B Xupypruu 00jiee COBPEMEHHBIX I1IOB-
HBIX MaTepUalioB C Y)K& UMEIOLUIMMHUCS aHTHOAKTepHaIb-
HBIMH CBONCTBaMHU CHI)Ka€T MECTHYIO pEaKIUIo, Kak
BOCIIAJINTENBHYIO, TaK U ajulepruuyeckyro. bomee Ttoro,
UCIIONIb30BAHME TAaKMX HUTEH co37aeT OJaromnpusiTHbIC
YCIIOBUSI U1 pereHepalluy TKaHeW M 3a)KUBJICHUS PaHBI,
yCKOpsIsi BOocCTaHOBJIeHUE [46, 47].

[Ipn npuMeHeHNH IMOBHBIX MaTEpPHAJIOB C HAHECEH-
HBIM Ha IOBEPXHOCTH 3aBOJACKHMM ITyTEM aHTHOHOTHKOM
YHCJIO THOWHBIX OCJIOKHEHUH TIOCIIe ONepanuii B abIoMu-
HaJBHON XUPYPruu cHU3miIoch ¢ 22,3% mo 0,9-10,3% [48].

Bce Ooutbliiee BHUMaHUE YYEHBIX PUBIIEKAET XUTO-
3aH, IIPOU3BOJIHOE €CTECTBEHHOI0 MoinMepa XxuTtuHa [49].
Ero miaHupyroT MCHOIB30BaTh B KAaue€CTBE OCHOBBI A
OHMOJIOTMYCCKU aKTHBHBIX MaTepUaIOB. XMUTO3aH 00JIa1aeT
PSZOM IIEHHBIX B MEAMIIMHE CBOMCTB, KOTOpPBIE 00YCIIOB-
JIUBAIOT €ro MCIHOJb30BAaHUE NPHU COETUHEHUU TKaHEH:
BOCCTaHaBJIMBAEMOCTb PECYPCOB, OTCYTCTBHE TOKCHUYHO-
CTH, allUPOT€HHOCTh, TEMOCTAaTHYECKUE U OaKTEPUOCTATH-
YeCKHe CBOWCTBA, OMOCOBMECTUMOCTH M OHOJerpataIus
[37, 49]. IlpumeHeHHEe XUTO3aHA CTUMYJIUPYET BCE ITAIbI
3aXKUBJIEHUS paH Koxku [50]. B aTux yciaoBusax yckopsieTcst
TEeYeHHE BOCHAIUTENbHOW peaklMH, COKpalas Mpojoi-
JKUTEJIBHOCTD MaTojoruyeckoro mpouecca [50, 51]. Xuro-
3aH OKa3bIBaeT BIUSHME HA PETeHEPALNIO KOKHU, YCKOPAS
OYMILEHHE PaH OT MEPTBBIX KJIETOK, aKTHBHPYS HEUTPO-
¢unbHbIe neikonuTel U Makpodaru [52]. INomydenHsie
PSZOM aBTOPOB JIaHHBIE IKCIEPHUMEHTAJIBHBIX HCCIENO-
BaHMUN NPU MPUMEHEHUN XUTO3aHa CBUAETEIbCTBOBAIIH O
OBICTPOM KYNIMPOBAaHUHU BOCIIAJIUTEIBHOIO Ipoliecca ¢ Mo-
clenymolel akTuBaluen pereHepaTuBHbIX MpoLeccoB [51,
53]. Kpome TOro, XxuTo3aH Oka3bplBaeT aHTHOKCHAAHTHOE,
aHTHOAKTEpHaJIbHOE, aHTUTOKCHYECKOE U TIPOTHBOBUPYC-
Hoe nieiicTBue [52, 54].

BECTHHMK BKCIIEPUMEHTAJIbHOM U KJIMHUYECKOUW XHUPYPIMU Tom XII, Ne3 2019



3akaouyeHue

Takum 00pa3om, BBIOOp U pa3paboTKa HaeaIbHOTrO,
COOTBETCTBYIOIIETO BCEM NPEIbSBISICMbIM TPEOOBaHH-
SIM, IIOBHOI'O MaTrepualla OCTaeTCs HepelIeHHOW U COLu-
aJbHO 3HAYMMOIl mpobiemoii B xupypruu. HecmoTpst Ha
pa3HoOOpasue yxe IpearaeMblX BapHalHuid, B HACTOS-
niee BpeMst Ha (apMaleBTHYECKOM PBIHKE OTCYTCTBYET
LIOBHBIA MaTepHall ¢ aHTUMUKPOOHON aKTHBHOCTBIO, KO-
TOpBIN MO3BOJIKJ Obl B MOJHOM MEpe CHU3UTH PUCK pa3-
BUTHS UHEKIHI 001aCTH XUPYPruYecKOro BMEIIaTe b-
cTBa. OJHAKO JOCTHIKEHUSI COBPEMEHHOIO XMMHYECKOTro
MPOU3BO/ICTBA TTO3BOJISIIOT Pa3padarbiBaTh OUOIOTUYECKH
AKTUBHBIE IOBHBIC MaTepHAaIIbl, 00JIaJaONIHe CBOHCTBOM
MIPOTHBOCTOSTH PAa3BUTUIO0 MH()EKIHMOHHBIX OCJIOKHEHHH
B paHe M yJyd4llaTh PereHepanuio TKaHeid, He OKa3blBas
IIPA DTOM BPEIHOTO BIIMSHHUS Ha OpraHusM. B cBssu ¢
9THM MPEACTABIAIOTCS aKTYaJIbHBIMHU HCCIICIOBaHUS, Ha-
[IpaBJICHHBIE HA CO3/JaHHE HOBBIX OMOJIOIMYECKH aKTHB-
HBIX XHPYPrU4eCKUX MIOBHBIX MaTEPHAJIOB.

Cnucoxk AuTeparypsl

Takum 00pazom, 0030p JHUTEPATyphl, YKa3bIBaeT Ha
3HAYMTEIbHBIII MHTEPEC K XUTO3aHY 3apyOEeKHBIX U OT-
€UECTBEHHBIX HCCIie/loBaTeNeil. YHUKaIbHbIE CBOICTBa
xuTo3aHa (OMOCOBMECTHMOCTh, OHOPE30pPOUPYEMOCTH,
HETOKCHYHOCTh, aHTHOAKTEepHUaIbHbIE CBOHCTBA, FeMOCTa-
TUYHOCTH) HAWIYT IIMPOKOE MPUMEHEHUE B XHpYypruue-
CKOH TpaKTHKE.

AomnornnreabHass nuHpOpMAIIHI

KondauxkT natepecon

ABTOpBI JICKITapUPYIOT OTCYTCTBHE SBHBIX M IIOTEHI[MATBHBIX
KOH(JIMKTOB MHTEPECOB, CBA3AHHBIX C IMyONMKanueil HacTosmel cTa-
TBH.

DuHAHCHPOBAHME UCCIIEIOBAHNS OCYIIECTBISIIOCH U3 OIOIKET-
HBIX CPEJCTB, BBIJICICHHBIX TBEPCKMM TOCYNIapCTBEHHBIM MEIHIIMH-
CKHM YHHBEPCHTETOM, (GHMHAHCHPOBAHHE ITyOIHKAIMN 32 CUET CPE/ICTB

ABTOPOB.
Yuactue aBTopoB: Moxos E.M., Ceprees A.H. — pa3paborka
KOHLENIIUHU HccienoBanus, MopozoB A.M., AckepoB EM. — cGop u

00paboTka TUTEpaTypHBIX HCTOUHHKOB, KansikoB B.A., JIo6ckuii U.B.,
Ilensruxuna O.B., Xopak K.J. — anann3 naHHbIX, HCCIIEOBAaHIE HHTEP-
HET-MCTOYHHKOB U HAITUCAHUE TEKCTA.
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