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Iens mcciemoBaHMA: N3yueHne 0COOEHHOCTEN TeUeHNMs PAaHEeBOTO IIpoliecca Kak Py M30JMPOBAHHOM JICIIOIh30Ba-
HUY TEKCITUAMHA U (OTOTNTA3MHA, TaK U B COUETAHNI C YIBTPA3BYKOBOIL TepaIIEIL.

Marepuaibl 1 MeTORBL JKCIIEPUMEHT in vivo BBIITONHEH Ha 144 >kmBOTHBIX (caMirsl KpbIc mopoxasl Wistar), pasze-
JIEHHBIX Ha 4 paBHBIE IPyIIbL. Y BCeX KPbIC GOPMUpPOBANACh MOMAEIH THOIHON paHs! (S=150 MMZ), JleueHIe KOTOpOIl IIpo-
BOJAVUIOCH JICCIIEyeMbIMM KOMOMHALMAMM B COYETaHMIM C yJIBTPa3BYKOBOJ Tepammeir u Ge3 Hee. OLieHMBaNIM IIPOLIEHT
yMEHBIIIEHNS IIOIIAAV, CKOPOCTh 3aKMBIIEHNS, MUKPOOHYI0 06CceMEHEHHOCTh, MOP(OIOTMUECKYIO KAPTUHY PaH.

Pesyubrarsl. B rpynmax, jeueHne B KOTOPBIX IIPOBOJMIIOCH pa3paboTaHHOV HaMy KOMOMHaImel, K 15 cyTkam Ipo-
M30IIUIO TIOJHOE 3aKMBiieHre paH. Hamboupias akTMBHOCTD IpuuLIach Ha I a3y TeueHus: paHeBOTO IpOIleCca, UTO MO/~
TBEp)KIaeT MaKCUMaJlbHasi CKOPOCTh 3a)KVMBJIEHNS paHsbl (1-5 CYyTKM OT Hauaia JedeHus), a TakKe Mopgoornyeckas Kap-
trHa. [Ipy 3TOM B IrpyIe ¢ UCHOJIB30BAHMEM YJIBTPA3BYKOBOJ Tepamuy IT0Ka3aTeay MUKPOOHOI 00CEMEHEHHOCTU U
IIPOLIEHTA YMEHBIIIEHN IUIOL[aAy ObLIN JOCTOBEPHO JIyUllle, II0 CPABHEHNIO C M30JIMPOBAHHBIM IIpMMeHeHeM KOMOHa-
LA,

3axaroueHnune. PazpaboraHHble KOMOMHAIMY OKa3bIBAIOT IIOJIOKUTENbHBIN 3 eKT B JIeUeHNI THOMHBIX paH, YCKO-
PpAs IpoOIece 3aKUBJIEHUS I YMEHbIIIas MIKPOOHYI0 00CceMEeHEHHOCTb.

KnroueBsble cjoBa: THOJIHAS paHa; FHOMHO-BOCIAINTENBHBII IPOIECC; TeKCOTUANH; (GOTOUTA3H; METIUIILIEIIII0NO-
3a; YIBTpa3ByKOBas Tepanus; GoToTeparms.
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[IpobGnema JieyeHNs THOMHBIX paH B HACTOSIIEe
BpeMsl He TepsieT CBOEN aKTyalbHOCTI. CBA3AHO 3TO
C yBeJIMYeHyeM KOJINMYecTBa OOJIBHBIX C THOJIHO-
BOCIIAINTEIBHBIMY IIPOIlecCAaMM KaK B aMOyJaTop-
HOM 3BeHe (3-6%), TaK U B XUPYPrUUeCKOI IPaKTI-
Ke CTauyoHapa (HarHOeHMe IIOCJIeOIePaIIOHHbIX
paH, 25-60%) [1, 2]. HecMoTpst Ha OrpOMHBIIT apce-
HaJl BO3MOJKHBIX CIIOCOOOB JIeUeHWs, METOJ Jieye-
HUS paH «IIOJ MOBA3KOI» OCTAeTCs OJHUM U3 pac-
[IPOCTPAHEHHBIX, BBUAY IIPOCTOTHI MCIIOIb30BAHNS
I 9KOHOMMUECKOI BIrOIHI [3, 4]. C yueTom passu-
BAIOIIIEJICSI Y IATOT€HHBIX MIKPOOPTaHM3MOB pe-
3UCTEHTHOCTM K YK€ WMEIOLIMMCS IperapaTam,
B HACTOsIIlee BpeMsI BO3POC MHTepeCc K MCIOJIb30-
BaHUIO AaHTUCENTUKOB U (POTOCEHCHOMIN3ATOPOB
B MECTHOM JIEUEHMV THOMHBIX paH [5, 6]. OHu
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He BbI3BIBAIOT PE3UCTEHTHOCTM U CIIOCOOCTBYIOT
YCKOPEHUIO 3a)KMBJIEHUsI THOWHON paHbBI, TeEM ca-
MBIM yMEHbIIIast CPOK HETPYHMOCIOCOOHOCTI U Bpe-
Ms HAXOKIeHUs TalleHTa B craimoHape [7, 8].
OngHako Ha JAaHHBINI MOMEHT KOJIMUECTBO HAIVIEH-
TOB, CTPAJAIOIINX OT THOIHO-BOCIAJIUTENBHBIX 3a-
GoJleBaHUIL, OCTAETCI HA MIPEKHEM YPOBHE. B cBs3M
C 3TUM B JIOMIOJIHEHNE K KJIACCUUECKOMY JIEUEHUIO
CTany IpUMEeHATh GU3MOTepAIIeBTUUECKOe BO3Ieli-
CTBUE, OMHUM U3 KOTOPBIX SBJISETCSI yJIbTPA3BYKO-
Bas tepanus (Y3T), He TONBKO yCmamBaromas mei-
CTBUE AHTICEIITHMKOB, HO CaMOCTOATEIBHO OKa3bI-
Barolas 6akTepuuugHOe Bo3nelicTeue [9, 10].
Taxkum 00pasoM, IMOMCK ONTMMAIbHOI KOMOU-
HALIMM MEeOUKAMEHTO3HOTO BO3ENCTBIS U MIPUMe-
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HeHns Y3T saBnsgercs akTyalbHBIM U IIPUOPUTET-
HBbIM HaIIpaBJIEHNMEM C COBPEMEHHOM XUPYPIUN.

Ilenp paboThl: mM3yueHME OCOOEHHOCTEN Teue-
HIA paHEBOro IIpolecca KakK IPY M30JIMPOBAHHOM
MCITOJIb30BAHUM TEKCOTUANHA U POTOAUTA3MHA, TAK
J B COUETAHNM C YIBTPa3BYKOBOM Tepammeil.

MATEPHAIJIBI U METOIBI
NCCIEJOBAHUA

UccnemoBanue in vivo mpoBefeHo Ha 0ase Ja-
fopaTropmy 3KCIEPUMEHTATIBHON XUPYPTrUM U OH-
KOJIOTMM HayYHO-VICCIENOBATEIbCKOTO JHCTUTYTA
9KCIIEPMMEHTAJIPHON MeOVIMHEI (pegepasbHOro
TOCYJapCTBEHHOTO GIOKETHOrO 00pa3oBaTEIbHOTO
yupexxmeHmus BbIciIero obpasoBanusa «Kypckmit
TOCY[apCTBEHHBINI MEIUIIMHCKUII YHUBEPCUTET»
MunucrepcTBa 3apaBooxpanenns Poccurickoit Pe-
Jeparmm.

OKCIIepMMEHT BBINIOJIHEH Ha 144 caMiax KphmIC
ropoabsl Wistar. Y Bcex >KMBOTHBIX ObLiIa CMOJIEIII-
poBana pana (S=150 MMY) 110  MeTOIMKe
ILN. Toncreix [3]. Ilo ucreuenuu 24 4acoB y KpbIC
chopMmpoBasach THOMHASA paHa C XapaKTePHBIMU
IIpM3HAKaMI — THOIHOE OTHesgeMoe, OTEK, I'IIe-
pemus. Ilocie uero MpoBOAMIINICEH €KeJHEBHBIE IIe-
PEBSI3KM C UCCIIeqyeMOoll KOMOMHALMEN H0 ITOJHOTO
3a)KMBJIEHNUS paHbI, HO He Ooyee 15 cyTok. B 3aBu-
CUMOCTM OT COCTaBa Masu ObLIM cHOPMUPOBAHBI
4 paBHBIE TPYNIIBI IO 36 KpBIC B KaXXIOJ: IepBasd —
JeyeHue OQUIMHAIBHBIM IIPenapaToM IMOKCOMe-
TUJITETPArNAPOIMPUMIIMHOBOM Mas3bi0 C XJIOpaM-
¢deunxomom (C); Bropas — jeuenme C + Y3T;
TpeThs — JIeUeHle C IIOMOIIbI0 TeKCITUAMHA U ¢o-
TOAMTA3MHA, MMMOOMIN30BAHHBIX Ha METIJILEN-
sonosze (MIT'®); uerBepras — MUT'® + Y3T.

YapTpasBykoBadg Tepamms IIPOBOOVIIACH €rKe-
JHEBHO C 4 CyTOK OT Hauaja Je4eHNd C IIOMOIIIBIO
anmapaTa yJIbTpa3BykoBoll Tepanmmu Y3T -
1.3.01d - «Men TeKo» (Poccms) (uacrora
2,64+0,03 MI';, MHTEHCUBHOCTL KOJIEOAHWMITI —
1,0 BT/CMZ, DKCIO3UIUA — 5 MUHYT). B Tperweit u
UETBEPTOIl TPyIIIaxX TaKXe eKeJHEBHO IIPOBOMAMU-
J1ach QOTOTEPAIINS IIPOIOJIKUTENHHOCTHIO 5 MUHYT,
mcronb3oBancs anmapar «Heoron» (OO0 «Heso-
TOH», Poccus), miImHa BOJTHBI CBETOBOIO M3JIYUEHMS
cocrasiana 650-670 HM.

Mo meromuke JLH. Ilomosoit [3] oueHuBanu
IUIaHMMeTpMYecKye IT0Ka3aTel: IPOIEeHT yMeHb-
mrenus maomanu (IIVII) m ckopocTs 3aKMBIIEHWS
pansl (C3). Ilyrem moceBa Ha NUTATEJNBHYIO CpPeXy
CYCIIEH3MI[POBAaHHOI'O yuacTKa paHbl Fa30HHBIM Me-
TOIOM C IIOCJIERYIOIIMM IIOJCUeTOM KOJIOHMeoOpa-
syrouux equaun (KOE/r) onpenensinn creness 06-
ceMeHeHHOCTI paHbl. Mopdomornueckoe mcciaeno-
BaHMe IIPOBOJVIIN C MCIIOJIb30BaHNEM MIKpPOCKOIIA
Levenhuk C320. 'mcTonmormueckme cpesbl yuacTKa
paHeBOJI IOBEPXHOCTM (TOJNIMHA 7-8 MKM) M3rO-

TaBJIMBAIM II0 CTAHAAPTHON METOOVUKE, 3aTeM
OKpAIIIMBAIYN T€MATOKCUJIMHOM M 903MHOM U MUK-
pockonupoBanu. 3abop Marepmana A IIpOBee-
HIsI HEOOXOQVIMBIX M3MEPEHMIT IPOBOIIIIN Ha 1-€,
3-u, 5-¢, 8-¢, 10-¢, 15-€ CyTKI 9KCIIEPMMEHTA.

CraTucTuuecknii aHAIU3 IMOJTYYEHHBIX TAHHBIX
MPOBOMWJICE €  WCIOJB30BaHUMEM  IPOTPAMM
«Statistica 13» u «Microsoft Excel»: ompemensiau
menuany, 25 u 75 nepuentwian (Me (25; 75)). dus
OIIpefeIEHNs CTATUCTIUECKN 3HAUMMBIX Pas3IMumit
Mexnay rpynnamu  ucnonb3oBanu  Kruskal-Wallis
test ¢ mocienyoOIMUM CpaBHEHMEM CPeqHNX PAHTOB
mo rpynmaMm. Pasmnums CUMTAIM CTATUCTUUECKU
mocroBepHbIMU Ipu p<0,05.

PE3YJIbTATBHI NCCIIEJOBAHUA
N X OBCYXIEHHUE

Ucxomst m3 monyueHHBIX HaHHBIX (Tabn. 1),
MO>XHO YTBep;KIaThb, UTO B TeUeHIEe dKCIIepMMEeHTa
y KMBOTHBIX ITIOCTEIIEHHO IIPOVMICXOAVJIO yMEHBbIIIe-
HUe IUIOIIanM paHeBOil IoBepxHoOCTU. [Ipn sTOM B
IpyIIIax ¢ MCIOJIb30BAHNMEM aHTUCEITNKa U (oTo-
ceHCHOMIM3aTOopa IIOJNHOE 3aKUBJICHNME paHBI
Hactynaio K 15 cyrkam. CiemyeTr OTMETUTD, YTO B
IpyIIax, Ihe JedeHNe IIPOBOANIIOCHh MCCIeXyeMolt
KOMOMHaLMel, pe3yJIbTaThl MOCTOBEPHO OTJIMYa-
JINCHh OT TPYIIIBI CPAaBHEHMUSA KaK C IPMMEHEHUEM
yJIBTPa3BYKOBOII Tepamni, Tak u 6e3 Hee. [Ipn saTom
TOJNBKO Ha 10-e cyrtku B rpynme MII'® + Y3T IIVII
mocroBepHO oriamyancst or MIUT'® u 6sur Ha 3,1%
GourbllIe.

B rpynnax ¢ ucmonb3oBaHueM opULIMHATBHOTO
npenapata MakcuManpHasg C3 (tabn. 2) mpmxomu-
Jlach Ha BTOPYIO a3y TeueHUs paHEBOTrO IIpoliecca
(8-10-e cyTku), a B O9KCIHEPUMEHTAIBHBIX — Ha
nepByo (1-5-e cytkm). Ilpu aToMm qocTOBEpHBIE OT-
JMUMA MEXAY IpyIIaMy ¢ IpUMeHEHMEeM JcCe-
AyeMoOll KOMOMHAaIMM U TPYyIION CpaBHEHMUS
HaOJII0OANICh TOJMBKO B IepBy0 (asy Kak Cc mpu-
meHeHueM Y 3T, tak u 6es Hee.

Mukpob6Hast ob6ceMeHeHHOCTDb paH (Tabu. 3) Imo-
cre ux ¢opmupoBaHus Obuta 6e3 CTATHCTUUECKU
3HAUMMBIX PasINUUil ¥ COCTABMIIA 6,ZX1O7 KOE/r.
I'pynna C + Y3T mocToBepHO OTiMUanach OT TPyIl-
el C Ha 8-10-e cyTKI HaOJIIONEeHNA, YTO HOKa3bIBa-
eT moyoxuTenpHyw posub Y3T B cHmkeHUn obce-
MeHeHHOcTH! paH. B rpynmax MII'® n MUI'® + Y3T
HaOIIOJATIICh JOCTOBEPHBIE OTINUMSI Ha BCEX KOH-
TPOJIbHBIX cpoKax Ipu cpaBHeHun ¢ C u C + Y3T.
IIpu sarom B MII'® + V3T mokasarenb o6ceMeHeH-
HOCTU Ha 8-e 1 10-e CyTKU OBbLT JOCTOBEPHO MEHb-
ure B 1,2 u 1,1 pasa coorBeTcTBeHHO, ueM B MIII'P,
u B 105,9 1 214,3 pasa, yeM B IpyIIIe CPaBHEHN.

Ha pucynxke 1 Bumso, uto B rpymmax C u C +
Y3T Ha 5-e CyTKM COXpaHMJICA OTEK M YYacTKU
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Tabauna 1
Table 1
[Muuamuka usmeHenus rwrotanu pau (IIYII, %), Me (25; 75)
Dynamics of changes in the area of wounds (PoAR, %), Me (25; 75)
Tpymma C C+ V3T MIT'® MIT® + V3T
Py
Group C C + UST MCGF MCGF + UST
sr;y;cymm 8.9 8.7 33.2 359
z’n_ ,;j‘g) (6.1; 10.9) (6.1; 10.6) (25.4; 29.2) © (27.2;41.6) ©
St;edCyTKm 13.8 15.7 59 57.6
?n_gz) (11.5; 16.2) (12.8; 17.1) (55; 62) @ (54.9; 63.2) @
8t;edCyTKm 28.9 “7 80.5 827
?n_;‘g) (27; 32.2) (38.8; 43.2) (75.5; 82.9) @ (80.5; 83.9) @
10-
Siidae 52.6 605 942 97.3
zg_ 13 (50; 54.7) (58.7; 64.5) (94.7;95.6) © (96.8;97.3) @
15-
g 70.6 813 ) )
(n_6)y (68.9;71.5) (81.2; 82.1)

ITpumeuanue: n — KOJIMUIECTBO KMBOTHBIX HAa MOMEHT m3MepeHns, * — p<0,05 npu cpaBHeHun C ¢ oCTaIb-
HBIMU cepusamy; @ — p<0,05 npu cpaBHenun C + ¥Y3T ¢ cepmamu MII'® n MITI'®+Y3T; # - p<0,05 mpu cpaBHe-
Huu cepuit MII'® u MIII'® + Y3T.

Note: n — the number of animals at the time of measurement, * — p<0.05 when comparing C with the rest of the series; @ - p<0.05
when comparing C + UST with the MCGF and MCGF+ UST series; # — p<0.05 when comparing the MCGF and MCGF + UST series.

Tabnmita 2
Table 2
Muuamuxka C3 paH B mpoiecce eueHus, %/cyt, Me (25;75)
Dynamics of HR of wounds during treatment, %/day, Me (25;75)
I'pynnsr
C3 Group
HR C C+¥3T MIII'® MITI'® + Y3T
C C +UST MCGF MCGEF + UST

1-3-
o d" CyrTRit 44 44 16.6 17.9

-3 days 3.5.4 3:5.3 12.7;19.6) @ 13.64 20.8) @
i) (3 5.4) (353) (12.7; 19.6) ( )
3-3-€ CyTKM 2.5 12.5 10.2
3-5 days (1.6 3.6) 3748 (9.6:16.7) @ (717,163)
(n=24)
5-8-e cyrn 5.3 8.5 7.6 8.6
5-8 days . 1 . N
(1=18) (4.7; 5.9) (7.8; 10) (4.6; 8.2) (6; 9.8)
2‘1100: CyTRIt 10.8 10.8 7.8 7.2

-10 days . . . .

3512, .9; 11. .2;10.2 . .

10-15-e cyTkn 3.9 4

10-15 days ' - -

2.8; 4.1 3.6; 4.

o (28 4.1) (3.6:45)

IIpumeuarue: n — KOINUECTBO KMBOTHBIX HA MOMEHT u3Mepenus, * — p<0,05 opu cpaBHeHuu C ¢ ocTaib-
HbIMHU cepuamn; @ — p<0,05 npu cpaBHeHuu C + Y3T ¢ cepuamu MII'® u MII'®+Y3T; npu cpaBHeHUN cepuit

MIT'® u MITI'® + Y3T mocToBepHBIX pa3IMUmil He BHIABIEHO.

Note: n — the number of animals at the time of measurement, * — p<0.05 when comparing C with the rest of the series; @ - p<0.05
when comparing C + UST with the MCGF and MCGF+ UST series; when comparing the MCGF and MCGF + UST series, no significant

differences were found.
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Tabnuna 3
Table 3
HMuaamuka Mukpo6Hoit o6cemenenroctu pax, KOE/r, Me (25; 75)
Dynamics of microbial contamination of wounds, CFU/g, Me (25; 75)
Ipyrmma C C+Y3T MIIT'® MII® + Y3T
Group C C + UST MCGF MCGEF + UST
1-e cyTkn 6.2 6.2 6.1 7
1% day (6; 6.5) x10 (6.1; 6.3) x10’ (5.9 6.2) x10 6.2 (6.1:6.2) x10
3-1 cyTKI 2.1 2.1 4.3 X 4.3 .
3" day (1.9; 2.2) x10’ (2;2.3) x10 (4.1;43) x10° @ (4.1; 4.4) x10° @
5-€ CyTKI 2.1 1.9 44 . 4.2 X
5™ day (1.9; 2.1) x10° (1.8; 1.9) x10° (4.2;4.5) x10° @ (4.1;43) x10° @
8-e cyTKM 1.8 13 21 17
8™ day (1.6; 1.8) x10° (1.2; 1.4) x10° (1.9; 2.2) x10° @ (1.5; 1.8) x10> ©@*
10-e cyTku 4.5 3.6 i 2.4 i 21
10™ day (4.3; 4.7) x10* (3.4; 3.9) x10* (2.2; 2.5) x10* @ (2;2.2) x10° @*

ITpumeuanue: * — p<0,05 pu cpaBHeHuu C ¢ octanbHBIMU cepusaMy; @ — p<0,05 npu cpaBHerun C + Y3T
¢ cepuamu MUT'® u MIT'®+Y3T; # — p<0,05 nmpu cpasuenun cepuit MITI'® n MIT'® + Y3T.

Note: * - p<0.05 when comparing C with the rest of the series; @ — p<0.05 when comparing C + UST with the MCGF and MCGF+
UST series; # — p<0.05 when comparing the MCGF and MCGF + UST series.

HeKpo3a, KIEeTOUHBIII KOMIIOHEHT IIpeobyagan Haf
BOJIOKHMCTBIM. Kpome TOro, BU3yaJIM3MpPOBAINCH
BEPTUKAJIBHO OPMEHTUPOBAHHBIE COCYABI C IIpU-
3HakaMmu Tpom6o3a. B rpynme MIII'® taxxe coxpa-
HIJIach 30HaA CTPYIA, OOHAKO «HAIIOJI3AIOIUIT»
SINTENNIT TTOKPBIBaN yke 6oiree 30% paHsbl, a B CO-
uvetaHuu ¢ Y3T rpannmna Mexay MHTAKTHOM U HO-
BOOOpa30BaHHOI TKaHIMM BBIIVIIAesa Oojee KOH-
tpacTHO. Kpome Toro, B rpynmnax MII'® u MII'® +
Y3T akTuBHO IpoTeKaJl IIpoIlecC HeoBacKyJoreHe-
3a.

Ha 10-e cyrtkm neuenmsa (puc. 2) B Ipymmax
C MCIIOJTB30BaHMeM OQMUMHAIBHOTO IIpelrapaTa
HaOJIIoanace Kpaepas snuTeansanus. B HoBooOpa-
30BaHHOI TKaHIU MOKHO BBIJEJINUTb BCE CJIOU, Of-
HaKO MeEHBbIIIEN TOJIUMHBI, YeM B MHTAKTHOI KOXe.
B rpynmne C + V3T BOJIOKHUCTBINI KOMIIOHEHT IIpe-
o6Jyaman Hax KJIeTOYHBIM. BoJIoOKHA TOHKUe, HO yke
00pa3soBBIBAIIN CETEBUIHYIO CTPYKTYpy. B rpymme
MIII'® Gosiee MOMOBUMHBI MOBEPXHOCTM PAHBI II0-
KpPBIBAJ BHOBb OOpa30BaHHBII MHOTOCJIOIIHBII
anuTennit (TOHKNIL, HeJOCTaTOYHO 3peJIblil), TOrAa
kak B koMOmHauum ¢ Y3T paHeBas IOBEpXHOCTb
Obl7a IIOKPBITA ITOJHOCTBIO (3pEJBIii MHOIOCION-
HBIII IUIOCKUI OPOTOBEBAIOLINIL smurenuit). Takxe

HaOJIIONATNCh HOBOOOpa3OBaHHBIE KPOBEHOCHBIE
COCynBbl, KOTOpbIe NPMHSIN TOPU30HTAIBHYIO OpU-
€HTAallMI0, B OTIMUYMI OT IIPEeABIAyLIero Cpoka
HaOIOqeH .

Takum o6pasoM, IpOBeNEeHHBII HAMIU CPAaBHIU-
TeJIbHBIN aHAJIN3 KOMIUIEKCHOTO MCIIOJIb30BAHUS
reKcaTUANHA ¥ GOTOAUTA3MHA B COUETAHNUN C YIIb-
TPa3BYKOBOJI Tepamnueil 1 06e3 Hee BBIIBIII Pe3yJiIb-
TaTMBHOCTb pa3pabGOTaHHON KOMOMHAIMI IO CpaB-
HEHMIO C OQUUMHAIBHBIM IIpelapaTtoM, UTO OBLIO
TOATBEPKAEHO MCCIeAyeMbIMI MeTofaMu. B skc-
TepMMEHTANBHBIX TPYIIIaX IIPOM3OIIIO IIOTHOE
3aKNBJIEHNE paH K KOHIly 3KclepuMeHTa. IIpu
9TOM MaKCUMaJbHasg aKTMBHOCTb IIPpUIILIACH
Ha I dasy TeueHma paHeBOoro mporiecca, a IpuMe-
HeHIe YJIbTPa3ByKOBON Tepalul IIO3BOJIMIIO [O-
CTOBEpHO yIy4IIuTh rnokasarenu IIYII m Muxpo6-
HOJl 00CeMEeHEeHHOCTM II0 CPaBHEHMIO C M30JIMPO-
BaHHBIM IIpMMEHEHMeM NCCIeayeMoll KoMOWHa-
LI

Hcxoma n3 3Toro, Mo>XHO peKOMEHIOBATh pas-
paboTaHHYI0 HaMM KOMOWMHAIIMIO IS JaJbHelIe-
ro OOKJIMHIYECKOTO M3YUEHMS MECTHOIO JIeUeHNs
THOMHBIX paH.
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Puc. 1. Iarere cyrku. Mukpodororpadpus paneBoro gedexra: A, B - MII'®; C, D — MIII'® + Y3T. Oxpartre-
HO reMaTOKCWJINHOM U 3031HOM. YB. x100 (A, C), yB. x400 (B, D).

Fig. 1. The fifth day. Micrography of a wound defect: A, B - MCGF; C, D — MCGF + UST. Stained with hematoxylin and eosin.
M. x100 (A, C), M. x400 (B, D).

: D.
Puc. 2. Hecarvie cytku. Mukpodotorpapmsa paneBoro medexra: A, B — MII'®; C, D - MIT'® + Y3T.
OxpallleHo TeMaTOKCUJIMHOM U 303MHOM. YB. x100 (A, C), yB. 400 (B, D).

Fig. 2. The tenth day. Micrography of a wound defect: A, B - MCGF; C, D - MCGF + UST. Stained with hematoxylin and eosin.
M. x100 (A, C), M. x400 (B, D).
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KOH®JIMKT UHTEPECOB
ABTOpBI JeKJIApMPYIOT OTCYTCTBME SIBHBIX U IIOTEH-
UMANbHBIX KOHQIMKTOB MHTEPECOB, CBSI3aHHBIX C ITy6-
JIMKAIME HAaCTOSIIIEe CTaThI.

NCTOYHUNKU ®PUHAHCHUPOBAHUA

ABTOpBI 3adBIAIOT 00 OTCYTCTBMM (PMHAHCUPOBA-
HUA.

COOTBETCTBHUE ITPUHIUIIAM 5THUKHA

IIpoBeneHMe MAHHOTO 3KCIEPMMEHTAIBHOTO JVICCIIe-
IoBaHMA OBLIO ONOOPEHO PETMOHATBHBIM ISTUUECKUM
komuteroM PIBOY BO KI'MY Munsapasa Poccun (mpo-
rokos Ne 7 or 30.11.2018 r.) ¢ cobmroneHnemM MeXIyHa-
POIHBIX U OT€UECTBEHHBIX HOPM I'YMaHHOIO OOpallieHus
¢ mabopaTopHeIMU KMBOTHBIMU: JupekrnBa 2010/63/EU
Espomeiickoro Ilapmamenra m Cosera Espomerickoro
coro3a ot 22 ceHTsA0ps 2010 I. 10 OXpaHe KMBOTHBIX, IIC-
IIOTB3yeMBIX B HAy4HBIX LeJAX, Npukad MmnH3npasa
Poccum Ne 1991 ot 01 ampensa 2016 .

JIMYHBII BKJIAL ABTOPOB

3oroB [I.C. — pa3paboTka KOHIEIIMM I U3aliHa,
aHaJIN3 INTePaTyphl, c6op 1 06paboTKa MaTepuaia, aHa-
JIM3 ¥ MHTepIIpeTanud AaHHBIX, HaMICaHue TeKcTa; ['pu-
ropbs A.JO. — mraHupoBaHMe ncCCIe OBaHMS, pa3pabor-
Ka KOHIeIIMM ¥ [u3ajiHa, 0OOCHOBaHME PYKOIMCU U
IpoBepKa KPUTUUYECKM BaKHOT'O MHTEJJIEKTYaJIBHOTO
COIep’KaHNd, peJaKTUpPOBaHNe, OKOHYATEJIBHOE yTBep-
KIeHMe [ MyOamKanmuy pykommcy; 3aTolokuHa M.A.
- IUTaHMpPOBaHNE JICCIeNOBaHMsA, 0OOCHOBaHIE PYKOIIN-
CH U IIpOBepKa KPUTUUECKN BAKHOTO MHTEJUIEKTyalbHO-
TrO COJepKaHNUA, peJaKTHpOBaHMe, OKOHUATeJIbHOEe
yTBepKAeHIe ISt Iy OIMKALMY pyxomnucy;
IMankpymesa T.A. - mIaHMpoOBaHMe MCCIETOBAaHUA, pe-
IAKTMPOBaHMe, OKOHUATEIbHOE YTBEp)KIeHUe I I1y0-
nuKauyy pykonucy; JKmungesa JLB. — amanus aurepary-
PpEL, cOop 1 obpaboTka MaTepuaa, aHAJIN3 M MHTEPIIpe-
TauMsd JAHHBIX, HalmcaHMe Tekcra; Yexkmapesa M.C. —
aHaJIN3 INTEpaTyphl, c6op 1 06paboTKa MaTepuaia, aHa-
JIN3 M MHTepIpeTauysd JaHHBIX, HAIJICAaHNe TeKCTa.
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COMPARATIVE EVALUATION OF THE COMPLEX USE OF HEXETIDINE AND PHOTO-
DITAZINE IN COMBINATION WITH ULTRASOUND AND PHOTOTHERAPY IN THE LOCAL
TREATMENT OF PURULENT WOUNDS

© Zotov D.S.l, Grigoryan A. Yu.l, Zatolokina M.A.J’Z, Pankrusheva T.A.., Zhilyaeva L.V.l, Chekmareva M.S."

"Kursk State Medical University (KSMU)
3, K. Marx St., Kursk, Kursk region, 305041, Russian Federation

’LS. Turgenev Orel State University (LS. Turgenev OSU)
rm 6, 25, Oktyabrskaya Str., Orel, Orel region, 302028, Russian Federation

Objective: to study the features of the course of the wound process both with the isolated use of hexethidine and pho-
toditazine, and in combination with ultrasound therapy.

Materials and Methods. The in vivo experiment was performed on 144 animals (male Wistar rats) divided into 4 equal
groups. A purulent wound model (S=150mm?2) was formed in all rats, which was treated with the studied combinations with
and without ultrasound therapy. The percentage of area reduction, healing rate, microbial contamination, and morphological
picture of wounds were evaluated.

Results. In the groups treated with the combination we developed, complete wound healing had occurred by 15 days.
The greatest activity was in phase I of the wound process, which is confirmed by the maximum wound healing rate
(1-5 days from the start of treatment), as well as by the morphological picture. At the same time, in the group with the use of
ultrasound therapy the indices of microbial siltation and percentage of area reduction were reliably better in comparison
with the isolated use of the combination.

Conclusion. The developed combinations have a positive effect in the treatment of purulent wounds, speeding up
the healing process and reducing microbial contamination.

Key words: purulent wound; purulent-inflammatory process; hexetidine; photoditazine; methylcellulose; ultrasound
therapy; phototherapy.

Zotov Dmitry S. — postgraduate student of the Department of Operative Surgery and Topographic Anatomy named after A.D. My-
asnikov, KSMU, Kursk, Russian Federation. ORCID iD: 0000-0003-4044-6683. E-mail: zotov.dimon@mail.ru

Grigoryan Arsen Yu. — Cand. Sci. (Med.), Associate Professor, Associate Professor of the Department of Operative Surgery and
Topographic Anatomy named after A.D. Myasnikov, KSMU, Kursk, Russian Federation. ORCID iD: 0000-0002-5039-5384. E-mail: grigorja-
nau@kursksmu.net (correspondence author)

Zatolokina Maria A. - Dr. Sci. (Med.), Full Professor, Professor of the Department of Histology, Embryology, Cytology, KSMU,
Kursk, Russian Federation; Head of the Department of Histology, Cytology and Embryology, 1.S. Turgenev OSU, Orel, Russian Federation.
ORCID iD: 0000-0002-9553-1597. E-mail: zatolokinama@kursksmu.net

Pankrusheva Tatiana A. — Dr. Sci. (Pharm.), Professor, Head of the Department of Pharmaceutical Technology, KSMU, Kursk, Rus-
sian Federation. ORCID iD: 0000-0002-1693-1892. E-mail: pankrushevata@kursksmu.net

Zhilyaeva Lyudmila V. - Cand. Sci. (Med.), Associate Professor of the Department of Microbiology, Virology, Immunology, KSMU,
Kursk, Russian Federation. ORCID iD: 0000-0003-0390-4155. E-mail: zhiljaevalv@kursksmu.net

Chekmareva Marina S. — Cand. Sci. (Pharm.), Associate Professor of the Department of Pharmaceutical Technology, KSMU, Kursk,
Russian Federation. ORCID iD: 0000-0001-5519-3709. E-mail: chekmarevams@kursksmu.net

CONFLICT OF INTEREST

The authors declare the absence of obvious and potential
conflicts of interest related to the publication of this article.

AUTHORS CONTRIBUTION

Zotov D.S. — concept and design development, literature
analysis, material collection and processing, data analysis and
interpretation, text writing; Grigoryan A.Yu. - study planning,
concept and design development, substantiation of the manu-
script and verification of critical intellectual content, editing,
final approval for publication of the manuscript; Zatoloki-
na M.A. - study planning, substantiation of the manuscript and
verification of critical intellectual content, editing, final approv-
al for publication of the manuscript; Pankrusheva T.A. — study
planning, editing, final approval for publication of the manu-

SOURCE OF FINANCING
The authors state that there is no funding for the study.

CONFORMITY WITH THE PRINCIPLES OF ETHICS

Conducting this experimental study was approved by the
regional ethical committee of the Federal State State-Funded

Educational Institution of Higher Education of KSMU of
the Russian Ministry of Health ( Protocol Ne 7 of 30.11.2018) in
compliance with international and domestic standards for the
humane treatment of laboratory animals: Directive 2010/63/EU
of the European Parliament and the European Union Council
of 22 September 2010 on the protection of animals used for sci-
entific purposes, the Order of the Russian Ministry of Health
Ne 199n of 01 April 2016

script; Zhilyaeva L.V. - literature analysis, collection and pro-
cessing of material, data analysis and interpretation, text writ-
ing; Chekmareva M.S. - literature analysis, collection and pro-
cessing of material, data analysis and interpretation, text writ-
ing.
Received 23.04.2022
Accepted 22.06.2022

For citation: Zotov D.S., Grigoryan A.Yu., Zatolokina M.A., Pankrusheva T.A., Zhilyaeva L.V., Chekmareva M.S. Comparative eval-
uation of the complex use of hexetidine and photoditazine in combination with ultrasound and phototherapy in the local treatment of
purulent wounds. Humans and their health. 2022;25(2):24-30. DOI: 10.21626/vestnik/2022-2/03

30



