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1. Incepraliist NpUCBsY€Ha AOCHIIPKEHHIO €(DEKTUBHOCTI I0€IHAHOTO 3aCTOCYBaHHSI HAHOYACTUHOK Cpibia Ta
HU3bKOYACTOTHOTO yJIbTPa3BYKy IIPU JIiKyBaHHI THilHOI XipypriuHoi indexkuii. Xipypriyna indekuis mKipy Ta M'SKUxX
TKaHVH B Halll 4ac 3aliMae OfiHe 3 IePIIMX MiCIb B CTPYKTYPi XipypriuHoi 3aXBOPIOBAaHOCTI i ckiagae 30-45 %.
HesBakatouy Ha JOTPUMAaHHS [IPVHIMIIIB ACENTUKY i aHTUCENTUKH, PO3BUTOK MAaJI0OiHBa3NBHUX TEXHOJIOTIH,

IIMPOKE 3aCTOCYBaHHS aHTMOAKTEPiaJIbHUX NIPENapariB, KiJIbKiCTb XBOPUX 3 THIHHMMY PaHOBMMH MIPOLLECAMU HE



Mae TeHJEeHllii 10 3MEeHIIEHHS, a 4acTOTa XipypriyHoi iHdekii 3amuimaeTbcst CTabiIbHO BUCOKOIO i 3alimae TpeTe
MicClle y CTPYKTYpi BCiX BHYTPIilIHbO-JIiKapHSAHUX iHPeKUiil. MeTolo po6oTu 6yJ10 eKCliepUMEeHTabHe
OOI'PYHTYBaHHS [1I0€HAHOTO 3aCTOCYBaHHSI HAHOYACTMHOK Cpibjla Ta HU3bKOYACTOTHOTIO yJIbTPA3BYKY IPH JIiKyBaHHi
THiMHOI xipypriyHoi iHpekuii. BinnoigHo 00 MocTaBleHNX 3a4a4 BUKOPUCTOBYBAJIMCH TaKi METOAY JOCJIiIKEHHS:
3araJibHOKJIiHIYHI, IIaHiMeTprYHi, MOpPOMETPHYHI, 6aKTEPiOJIOrivHi, riCTOIOTIUHI, LUTOJIOTIYH], CTATUCTUYHI,
aTOMHO-€MICIHY CIIEKTPOMETPIIO 3 iHTYKTUBHO 3B'SI3aHOIO I1J1a3MOI0, IIPOCBIYyI0Uy €JIEKTPOHHY MiKPOCKOIIIIO,
aTOMHO-abCOPOLiNHY CIIEKTPOMETPII0, PACTPOBY €JIEKTPOHHY MiKPOCKOIIil0, €EHeprofyCIePCiiiHy pEHTT€HiIBCbKY
criekTpockorito. CUHTe30BaHi HAHOYACTUHKU cpibiia, po3mipamu 25-60 HM, BUSIBUIM BUCOKY aHTUMIiKPOOHY
aKTUBHICTb BiTHOCHO 30yJHUKIB rHiMHOI xipypriuHoi iHdexuii (S. aureus, S. pyogenes, E. coli, K. pneumoniae, P.
aeruginosa, P. vulgaris ta C. albicans) in-vitro y koHuenTpanisx Big 12,5 Mxr/mia 1o 50,0 Mkr/mi1. TloegHane
3aCTOCYBAaHHS HAHOYACTUHOK CpibJia Ta HU3bKOYACTOTHOTO YbTPA3BYKYy (26,5 + 1,98 KkI'1y) 103B0OJIsIE ICTOTHO
HiICUINTY aHTUMIKPOOHY aKTHUBHICTh HAHOYACTHHOK CpibJa (MiHiManbHO iHriby04i Ta 6aKTepULMAHI KOHLLEHTpaLii
3MeHmyTbes 1o 0,012 - 0,78 mxr/mi ta 0,05 - 1,6 MKT/MJ1, BiATIOBiTHO), CKOPOTUTU WIBUAKICTb €JliMiHalil
30yJHUKIiB Ta IOKPALIUTYU aHTUOIOIJIiBKOBY aKTMBHICTh HAHOYACTUHOK cpibia. Ha KybTypi KJIITUH fepMabHUX
($i6po61acTiB He crlocTepirasocs LUTOTOKCUYHOI [1ii HAHOYACTHUHOK Cpibsia yepes 72 rof, py KOHLEHTpaLisSX HUK4Ye
3,2 MKT/MJ1, Ta 4epes 24 rof, — Ipy KOHIEHTPallisiX HAHOYAaCTUHOK cpibia Hik4e 6,4 MKr/mi1. EdpexTuBHa
aHTHMMIKpOOHA KOHLIEHTPALlisi HAHOYACTUHOK Cpibsia y MoegHaHHI 3 HU3bKOYACTOTHUM YJIbTPa3BYKoOM (26,5 + 1,98
K[']) He epeBuIyBala JONYCTUMUAX LATOTOKCUYHUX 3HAYEHB, 110 JO3BOJISIE 32CTOCOBYBAaTA HAHOYACTUHKU Cpibia
Ipy JIiKyBaHHi THilTHOI XipypriuHoi iHekii y KoHIeHTpauisx Hik4e 1,6 MKT/Mmil. Pe3ybTaTi eKClIepUMEHTaIbHOrO
IOCJTiIKeHHS Ha J1Jab0paTOPHUX LIypax in-vivo BKa3yloTh HA MO3UTHUBHY IUHAMIKY 3aTO€HHS Ta IPUCKOPEHHS BCiX
(a3 paHOBOT'O IIPOLIECY TOCTPUX THITHMX paH Ta HiMHUX paH, 110 TPUBAJIO HE 3arol00ThCS IPU OETHAHOMY
BMKOPHMCTaHHI HAHOYAaCTUHOK CPibJla Ta HU3bKOYACTOTHOIO YJIbTPa3BYKy. [loejHaHe 3aCTOCYBAaHHS HAHOYACTUHOK
cpibJsia Ta HU3bKOYACTOTHOTO YJIbTPa3BYKy (26,5 + 1,98 kI'1y) mpu J1iKyBaHHI TOCTPUX THIHUX paH [03BOJISIE
IIPUCKOPUTH 3aTO€HHS 32 PAXyHOK MIBUAIIOTO OYUIIEHHS PaH Bif THIHHO-HEKPOTMYHUX TKAHMH, KPaIloi esiMiHanii
6akTepiasbHOI MiKpodIopH, WBUAIIMX TEPMIHIB [105BU IPaHYJISILiN Ta emniTesisaLii, opiBHSIHO 3 JiKyBaHHsIM 0,05 %
PO34MHOM XJIOPT€KCUMHY, MOHOTEPAIliel0 HAHOYACTUHKAMU CpibJia Ta HU3bKOYACTOTHUM YJIbTPa3BYKOM. [ToBHE
3aKpUTTSI paHOBUX Jle(deKTiB roCTpUX THIMHMX paH HacTaso Ha 11,3 axis mBuame (p < 0,0001), nopiBHAHO 3
JIIKyBaHHSIM PO3YMHOM XJIOpreKCcUauHy; Ha 5,1 moou msupe (p < 0,05), NOpiBHSIHO 3 MOHOTEpPaIli€l0 HAHOYACTHHOK
cpi6uia; Ta Ha 2,2 jo6u mBumme (p < 0,05), B NOPiBHSHHI 3 MOHOTEpaIli€lo HU3bKOYaCTOTHUM YJIbTPa3ByKOM. [1pu
JIiKyBaHHI FHIIHUX €KCIIEPUMEHTAJIbHYX PaH, 0 TPUBAJIO HE 3arol0I0ThCS, 3 IOEAHAHNUM BUKOPUCTAHHIM
HAaHOYaCTUHOK CpibJia Ta HU3bKOYACTOTHOI'O YIbTPa3BYKy (26,5 + 1,98 kI'11), y nopiBHsHHI 3 jikyBaHHsAM 0,05 %
PO3YMHOM XJIOPTe€KCUVHY, MOHOTEPAIli€l0 HAHOYAaCTUHKAMM CPibJla Ta HU3bKOYACTOTHUM YJIbTPA3BYKOM,
CIIOCTEPIrasoch MBUAIIE OYUILIEHHS PaH Bijl THITHO-HEKPOTUYHUX TKAHMH, Kpallla eJliMiHallis 6akTepiaibHOi
MikpodJiopuy, WBUIII TEPMIHM [IOSIBU IPaHyJIALIN Ta emiTesnizalii, i, IK Haclifok, BUIIe 3aroeHHs paH. [TIoBHa
enirtesizallis rHiMHUX paH, L0 TPUBAJIO He 3arolol0ThCs, IPU [I0€IHAHOMY BUKOPUCTaHHI HAHOYACTHUHOK cpibsa Ta
HU3bKOYACTOTHOT'O yJIbTPa3BYKy HaCTynua Ha 6,9 nHiB mBupe (p < 0,05), nopiBHsHO 3 jikyBaHHAM 0,05 %
PO3YMHOM XJIopreKkcuanny; Ha 2,9 no6u meuauie (p < 0,05), mOpiBHSIHO 3 MOHOTEpaIli€lo HAHOYAaCTUHKaMU Cpibia;
Ta Ha 4,2 nobu mBupe (p < 0,05), y NOPiBHSIHHI 3 MOHOTEpaIli€lo HU3bKOYACTOTHUM YJIbTPa3ByKoM. I1pu
IOCJiIKeHHI KPOBi 1IypiB, KOHLIEHTPALlig cpibjia He IIepeBUIyBajla IOKa3HUKU KOHTPOJIbHOIL IPymu i Oysia B MexKax
Bin 0,06 mMxr/1n no 0,16 Mkr/J1. MiclieBe BUKOPUCTAHHSI HAHOYACTUHOK CPibJIa SIK Y SIKOCTi MOHOTepanii, Tak i y
[IO€HAHHI 3 HU3bKOYACTOTHUM YJIbTPa3BYKoM (26,5 + 1,98 kI'1), mpu JIiKyBaHHi eKcliepruMeHTaIbHUX TOCTPUX
THIIHUX paH Ta THIMHUX PaH, 110 TPUBAJIO HE 3arolol0ThCs, He 3MiICHIOE CUCTEMHOI pe30pOTUBHOI [1ii, HE BUKJIMKAE
NiABUILEHHS BMICTY CpibJa B KPOBi Ta B IPUJIEIJVIMX IO PAHU TKAaHMHAX, OJHAK Ma€ TEHAEHIIO 10 HAKOIIMYEHHS

HAaHOYACTUHOK Cpibsia 6e3nocepesHbO Ha MOBEPXHI HIMTHUX PaH.

2. The dissertation is devoted to the research of the efficiency of the combined use of silver nanoparticles and
low-frequency ultrasound in the treatment of purulent surgical infection. Surgical infections of the skin and soft
tissues now occupy one of the first places in the structure of surgical morbidity and account for 30-45 %. Despite
adherence to the principles of asepsis and antiseptics, the development of minimally invasive technologies,



widespread use of antibacterial drugs, the number of patients with wound infection does not tend to decrease, and
the incidence of surgical infection remains consistently high and ranks third in nosocomial infections. The aim of
the study was the experimental substantiation of the combined use of silver nanoparticles and low-frequency
ultrasound in the treatment of purulent surgical infection. According to the set tasks the following research
methods were used: general clinical, planimetric, morphometric, bacteriological, histological, cytological,
statistical, inductively coupled plasma atomic emission spectrometry, transmission electron microscopy, atomic
absorption spectrometry, scanning electron microscopy, energy-dispersive X-ray spectroscopy. Synthesized silver
nanoparticles, 25-60 nm sizes, have high antimicrobial activity against purulent surgical infections (S. aureus, S.
pyogenes, E. coli, K. pneumoniae, P. aeruginosa, P. vulgaris ta C. albicans) in-vitro at concentrations from 12.5
pug/ml to 50.0 pg/ml. The combined use of silver nanoparticles and low-frequency ultrasound (26.5 + 1.98 kHz)
allows to significantly enhance the antimicrobial activity of silver nanoparticles (minimally inhibiting and
bactericidal concentrations decrease to 0.012 - 0.78 ug/ml and 0.05 - 1.6 pg/ml, respectively), reduce the rate of
elimination of pathogens and improve the antibiofilm activity of silver nanoparticles. No cytotoxic effect of silver
nanoparticles was observed in dermal fibroblast cell culture after 72 h at concentrations below 3.2 ug/ml and after
24 h at silver nanoparticles concentrations below 6.4 pg/ml. The effective antimicrobial concentration of silver
nanoparticles in combination with low-frequency ultrasound (26.5 + 1.98 kHz) did not exceed the allowable
cytotoxic values, which allows the use of silver nanoparticles in the treatment of purulent surgical infection at
concentrations below 1.6 ug/ml. The results of an experimental study in laboratory rats in-vivo indicate a positive
dynamics of healing and acceleration of all phases of the wound process of acute purulent wounds and purulent
wounds that do not heal for a long time with the combined use of silver nanoparticles and low-frequency
ultrasound. The combined use of silver nanoparticles and low-frequency ultrasound (26.5 + 1.98 kHz) in the
treatment of acute purulent wounds can accelerate healing by faster cleansing of wounds from purulent-necrotic
tissues, better elimination of bacterial microflora, faster granulation, and epithelialization, compared with the
treatment of 0.05 % chlorhexidine solution, monotherapy with silver nanoparticles or low-frequency ultrasound.
Complete closure of wound defects of acute purulent wounds occurred 11.3 days faster (p < 0.0001), compared
with the treatment of chlorhexidine solution; 5.1 days faster (p < 0.05), compared with monotherapy of silver
nanoparticles; and 2.2 days faster (p < 0.05), compared with low-frequency ultrasound monotherapy. In the
treatment of purulent experimental wounds that do not heal for a long time, with the combined use of silver
nanoparticles and low-frequency ultrasound (26.5 + 1.98 kHz), compared with 0.05 % chlorhexidine solution, silver
nanoparticles or low-frequency ultrasound monotherapy, rapid ultrasound cleaning wounds from purulent-
necrotic tissues, better elimination of bacterial microflora, faster granulation and epithelialization, and, as a
consequence, faster wound healing. Complete epithelialization of purulent wounds that do not heal for a long time,
with the combined use of silver nanoparticles and low-frequency ultrasound, occurred 6.9 days faster (p < 0.05),
compared with treatment with 0.05 % solution of chlorhexidine; 2.9 days faster (p < 0.05) compared with silver
nanoparticles monotherapy; and 4.2 days faster (p < 0.05), compared with low-frequency ultrasound monotherapy.
In the study of the rats' blood, the concentration of silver did not exceed the indicators of the control group and
ranged from 0.06 pg/1to 0.16 pg /1. Local use of silver nanoparticles both as monotherapy and in combination with
low-frequency ultrasound (26.5 + 1.98 kHz) in the treatment of experimental acute purulent wounds and purulent
wounds that do not heal for a long time does not have a systemic resorptive effect, does not cause increasing
content of silver in the blood and in the tissues adjacent to the wound, but tends to accumulate silver
nanoparticles directly on the surface of purulent wounds.
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