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[TpoGnema 3a)XMBIIEHUS paH PA3INIHON STHOJIOTUHN HE YTPAUMUBAET CBOCH aKTyaJIbHOCTH HA MPOTSHKEHUH MHOTHX JECSATH-
neruit. OCHOBOMONAraroIIeil METOI0JIOTUeH pelIeHNs ATOW MPOOIIEMBI SIBIISICTCSl IPUHIIUI YIIPABICHHsT PAHEBBIM POLECCOM
3a CYET HalpaBJICHHOTO MECTHOTO BO3/ICHCTBUS Ha HETO OMOJIOTMYECKH aKTHBHBIMH BEIIECTBAMH C aHTUMUKPOOHOH aKTHBHO-
CTBIO. B pa3BUTHM 3THX acleKTOB HECOMHEHHBIN MHTEPEC MPECTABISIOT JOCTIKEHUSI COBPEMEHHOH (hapMaKOIOTHH, O3BO-
JISIFOIIME pa3padarbiBaTh HOBBIE MTperaparsl, 001a1atoliye criocOOHOCTHIO TPOTUBOCTOSTh PA3BUTHIO HH(DEKIIMOHHBIX OCIIOXK-
HEHUH B paHe U YIIydlllaTh perapaluio TKaHeH, He OKa3bIBas IIPU HTOM BPEIHOTO BIUSHUS HA OpraHu3M. [1o MHEHUIO MHOTHX
aBTOPOB M YUCHBIX, MCCIIEOBABIINX MPOIECCH PETeHEPALNH PAaH PA3IMIHON STHOJIOTHH B SKCIIEPUMEHTAIBHBIX YCIOBHSX,
JTOKa3aHbI MPEUMYIIECTBA HCIIOIh30BaHUS IPENapaToB ¢ aHTUMUKPOOHBIM AeHCTBHEM. BKiTloueHHe B COCTaB HAHOYACTHI] Ce-
pebpa ¥ nMHKa MPUBOJAMT K MEHEE BBIPAKEHHOMY BOCIIAJIHMTEILHOMY IIPOIECCY B O4are, 4To SIBISETCS MOP(OIOTrHYECKIM
cyOcTparoM It 00pa3oBaHUS TPAHYJANNN B HaHECCHHOU TpaBMme. Cepedpo 00agaeT MMPOKUM CIIEKTPOM aHTHMHUKPOOHOM
aKTHMBHOCTH B OTHOLICHHH a’dpOOHON M aHa’dpoOHOI MUKPO(IIOPHI, B TOM YHCIIe aHTHOMOTHKOPE3UCTECHTHOM; MPOSIBIISIET BH-
PYJIHLIUAHYIO U (YHTHIUAHYIO aKTHBHOCTB; OKa3bIBAaeT MPOTHUBOBOCHANUTENbHOE AelcTBre. COoeTMHEHHS [IMHKA SIBIISIOTCS
OJTHIM M3 KOMITOHEHTOB Psi1a KOMIUIEKCHBIX JIEPMATONIOTMYECKUX i KOCMETHUYECKHX IPETapaToB, TAKNX Kak «L[MHKOBast Mazby,
«[Tacra Jlaccapa» u np. Mx dpapmakonoruyeckoe JeiicTBHE 3aKiI04aeTcs B 00pa3oBaHUM albOyMHUHATOB U JIEHATYpaIuU Oel-
koB. [Ipy HaHECEeHUH HA MOPAKEHHYIO TOBEPXHOCTh YMEHBIIAKOTCS MPOLECCH! AKCCYAALUH, BOCTAICHUS U pa3ipakeHHsl TKa-
Hel. CocoOHOCTh IMHKA MPUHUMATh Y9acTHe B MPOLECccax JUTaHJ000pa30BaHNs C OPTaHMIECKIMH MOJIEKYIaMHt OOBICHSET
YpEe3BBIYAHHO IIMPOKUI CHEKTP €ro ydacTusl B Pa3HBIX OMOJIOIMYECKHX CHCTeMaxX. DTO COIPOBOXKAACTCS U OTHOCHUTEIbHOU
0€301acHOCTBIO ITOTO JIEMEHTa, 0COOCHHO OTCYTCTBHEM OKCHAHTHBIX CBOWCTB (B OTJIMYHE OT JKeJle3a M MEAN), UTO YIyd-
IIaeT TPAHCTIOPT U META0O0IM3M IIMHKA B OPTaHU3ME U CIIOCOOCTBYET OBICTPOMY YCBOGHHIO €ro KIeTKaMHt. [{MHK3aBHCHMBIMA
ABJIAIOTCA TaKWE )KU3HCHHO BaAKHBIC TOPMOHBI, KaK MHCYJIMH, KOPTUKOTPOIIMH, COMAaTOTPOIINH, TOHAOTPOIIUHBI, OH HGO6XO}II/IM
JUIsl 00pa30BaHMs HIPUTPOLIUTOB U JAPYTHX (POPMEHHBIX 37IeMEHTOB KpoBH. CUUTAIOT, YTO IIMHK 00JIa/IacT aHTHOKCHIAHTHBIMU
CBOMCTBaMH, a TaKXKe yITydIIaeT AeHCTBHE APYTHX aHTHOKCHUIAHTOB. B ncciexyemoii pabore moka3zaHo, 9To IPIMEHEHHE TIpe-
Tapara Ha OCHOBE HAaHOYAaCTUIL cepe6pa 1 IMUHKA IMPUBOAUT K I/IHTCHCI/I(I)I/IKaHI/II/I BBICCJICHUS B O6J'IaCTb TMOBPEKIACHUA KIIETOY-
HBIX DJIEMEHTOB C OTHOBPEMEHHBIM ITOBBIIICHUEM UX (yHKIIMOHAIBHON aKTHBHOCTH.
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The problem of healing wounds of various etiologies does not lose its refgevance for many decades. The basic methodology
for solving this problem is the principle of managing the wound process by directing local action on it with biologically active
substances with antimicrobial activity. In the development of these aspects, the achievements of modern pharmacology are of
undoubted interest, allowing the development of new drugs that have the property of resisting the development of infectious
complications in the wound and improving tissue repair without adversely affecting the body. According to many authors and
scientists who studied the processes of regeneration of wounds of various etiologies under experimental conditions, the advan-
tages of using drugs with antimicrobial effect are proved. Inclusion of silver and zinc in nanoparticles leads to a less pronounced
inflammatory process in the focus, which is a morpholo%)ical substrate for the formation of granulations in the trauma. Silver has
a wide spectrum of antimicrobial activity against aerobic and anaerobic microflora, including antibiotic-resistant microflora;
shows virucidal and fungicidal activity; has anti-inflammatory effect. Zinc compounds are one of the components of a number
of complex dermatological and cosmetic preparations, such as «Zinc Ointmenty, «Pasta Lassaray, etc. Their pharmacological
action consists in the formation of albumin and protein denaturation. When applied to the affected surface, the processes of
exudation, inflammation and irritation of tissues decrease. The ability of zinc to participate in ligand formation with organic
molecules explains the extremely wide range of its participation in different biological systems. This is accompanied by the
relative safety of this element, especially the lack of oxidative properties (unlike iron and copper), which improves the transport
and metabolism of zinc in the body and promotes rapid assimilation by its cells. Zinc-dependent are suclllj vital hormones as
insulin, corticotropin, somatotropin, gonadotropins, it is necessary for the formation of erythrocytes and other blood elements.
It is believed that zinc has antioxidant properties, and also improves the effect of other antioxidants. In the study, it was shown
that the use of a preparation based on silver and zinc nanoparticles leads to an intensification of eviction into the damage area
of cellular elements with a simultaneous increase in their functional activity.

TTonosxcumenvrasn peyensus npedcmasaena Jl. H. J[po30080il, 00KMOpoM 8emepuHapHuLX Hayk, npogeccopom,
3asedyrowum kagedpoil Ypanscxozo 20cy0apcmeeHH020 azpapHo20 yHusepcumemad.
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Leab HACTOSAIIETO HCCIETOBAHNS COCTOSIIA B H3yde-
HUU Ha DKCIIEPUMEHTAIBHBIX JKUBOTHBIX THCTOMOP(O-
JIOTUYECKUX U3MEHCHHUI TKAHEH 0’KOTOBBIX PaH Y KPBIC.

MeTtoauka uccjaea0BaHui

Uccnenosanus nposenensl Ha 30 GecriopoaHbix Oe-
TBIX Kpbicax mMaccorr 140-160 r. AHecTe3ust OCyIIeCT-
BJISUTACh TYTEM WHTAISIUU JKUBOTHBIM TApoB 3(dupa.
[Tocie 06paboTKH OMEPAITMOHHOTO ITOJIST KPBICaM CMOJIe-
JMPOBAJIHM TEPMUUECKUE OKOTH, O’KOTOBBIE paHbI IO 00-
menpuHITon Metoauke [5, 6]. Ilpu HaHeceHUU 0XKOTroB
MYCTYIO CTEKIISTHHYIO MPOOHMPKY € BHYTPEHHHM JHaMe-
TpoM 22 MM (TUTomaab ceueHus 4 ¢cM?) U UInHOH 15 cm
3aMOJIHSJIA TOpsiuel BOJIOM, TTOMEIIAIN €€ BEPTUKAIBHO
B KUIISIIYIO BOAY Ha 2/3 BBICOTHI, POTPEBaJIH B TCUCHHE
1 MuH, yepe3 Kpaii 3amoaHsM Ha 2/3 BBICOTHI U B BEp-
THUKaJIbHOM TIOJIO)KEHUU TPUBOIWIN B TUIOTHBIN KOHTAKT
C OTOJICHHBIM Y4acTKOM KOXKH >kMBOTHOTO Ha 10 cek. Ee
TUIOMIAIh COCTaBIseT OKoo 8—9 % OT Bcel MOBEPXHO-
ctu Tena. i pacuera ee 3HaueHUN y KPbIChI HCIIOJIb30-
Baiy (popMymy, IpeIoKeHHy0 Muxa:

S=k x2/3W,

e S — MOBEPXHOCTH Tena, cM?, W — Macca Tena xKu-
BOTHOTO, KT, kK — KoHCTaHTa Muxa (9,46).

Ob6pazyromuecst B pe3ynbrare oxoru Il b cremenn
UMENH OKPYTITYIO (JOPMY, THO paH OBIJIO SPKO-KPACHBIM,
MeCTaMHU C KOpUYHEBBIM OTTeHKOM. Kpas mpencrasis-
JI1 COOOM CJIeTKa HABUCAIOIINE KYCOYKH MATKHX TKaHEH
KpacHO-KOPUYHEBOTO 11BeTa. BOoKpyr paHbl oTMeuanach
3oHa runepemun mupuHo 0,5-0,8 cM. EsxemHesHO,
JTBAYK/IBI B ICHb TIPOBOAMIIN OCMOTP OTIBITHBIX )KUBOTHBIX,
00paboTKy paHEeBO MOBEPXHOCTH M (PUKCHPOBAIN TIO-
Ka3arenu 3a)KHUBICHUS. B TeueHne SKCIepuMEHTaILHOTO
MepUOAa HAMH OCYILECTBIISUICS KOHTPOJIb 0KOTOBOH 1M0-
BepxHocTHHa 1, 3,5, 10, 14-e cytku. Tectupyemsle Berie-
cTBa MpUMeHsLIH B 103¢e 10 mMr/cm?. B kadecTBe KOHTPOJIb-
HOTO BEMIECTBa MPUMEHSUTH (PU3HOIIOTUIECKUI PaCTBOP.
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Puc. 1. Chopmuposannas epanynauuoOHHas mKano ¢ 1eikouu-
MAPHLIM UHPUALIMPAMOM 8 007IACIU PAHEB020 Dehekma Oepmbl.
Oxpacka eemamoxcununom u 303unom. I pynna xonmpons. ¥6.x400
Fig. 1. Formed granulation tissue with leukocyte infiltrate in the area
of the wound defect of the dermis. Staining with hematoxylin

and eosin. Group control. Uv.x400
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buonrarel pereHepupyrOIUX TKAHEH, MOJyYECHHbIE
B 3TH CPOKH, TIOIBEPTAITUCH TUCTOJIOTNYECKOH POBOJIKE
M0 CTaHJIAPTHBIM METOJUKAM C MOCIEAYIOUINM TOTyde-
HUEM MHUKPOTIPENapaToB.

Pe3yabTarthl uccienoBaHus

AHanu3 pe3ynbTaroB IKCHEPUMEHTAIBHOTO HCCie-
JTIOBaHUSA TTOKa3aj, 4TO Yepe3 TPU JHS TOCIie HaHECeHHS
TPaBMBbI Y )KUBOTHBIX KOHTPOJIHOM TPYIIITEI 00JIACTH I10-
BPEIKICHUS OblIa MOKPHITA TUIOTHBIM, HHOTIIA (pparMeH-
THPOBAaHHBIM CTPYTIOM, COCTOSIIIIAM U3 Pa3pyIICHHBIX
U JIeTeHEPAaTUBHO M3MEHEHHBIX KJIETOYHBIX DJIEMEHTOB,
B OCHOBHOM HEHTPOQMIBHBIX JiciikoiuToB. [lox cTpy-
IIOM pacroiarajcss HeOOIbIION 10 IMIMPUHE JIECHKOIH-
TApHBIN Baj, KOTOPBIA MOACTUIIAN CTPYI HA BCEM IPO-
TsOKeHUH JiedexTa. DopMupyromasicsi rpanyisiuoHHas
TKaHb 3aHMMalla [EHTPAJIbHOE TIOJOKEHHE B OOJACTH
MIOBPEXKJICHUS U COMIEPrKalia MHOTOYUCIICHHbBIC KA~
PBI U KPYTJIOKJIETOYHBIE AJIEMEHTHI, KOTOpbIE 00pa30BhI-
BaJI 0YaroBbIe CKOTUICHUSI.

Y KMBOTHBIX ONBITHOW TPYIIIbI, PaHbl KOTOPBIX 00-
pabarbiBany W30TOHUYECKHM pPACTBOPOM, B O3TOT IKe
CpoK OonbIIol (pparMEeHTUPOBAHHBIN CTPYH TOKPHI-
BaJl paHy YaCTHYHO, a WHOIJA ObUI OTIIEJIICH OT IOJJIe-
JKaIMX TKaHEW Ha BCEM NPOTSLKEHHH. B LieHTpe paHbl
pacronaranack 3pejas TpPaHYJISAIUOHHAS TKaHb, COAEp-
JKalnasi pa3iuyHble TeMaTOrCHHBIC U TKAHEBBIC KIIETOY-
HBIC 3JICMCHTBI, C Kpac€B paHbl MOABIAINCE CANHUYHBIC
Makpodaru, GuOpoOIacTel M KOJJIareHOBBIC BOJIOKHA.
Hab6mronasncs poct HOBOOOPa30BaHHOTO SMUTENNS, PO-
TSOKEHHOCTH pereHepara coctasmia 574,51 + 12,46 Mkm
npotus 589,01 + 14,58 MKM B rpynme KOHTPOJIs; Ha rpa-
HUIIE C HEMOBPEXKJEHHBIM D3IHJEPMUCOM BBIABISIACH
€ro runepTpodus.

Uepes maTh AHEH OT HaYasla 3aXKUBJICHUS y KUBOT-
HBIX KOHTPOJILHOW TPYIIIBI, paHbl KOTOPBIX 00padarkiBa-
JIUCHh Ma3bl0 C HAHOYACTHIIAMH, B IIEHTPE MOBPEKICHUS
COXPaHSIINCh OCTaTKH (ParMeHTHPOBAHHOTO CTpyTa.
[Tox cTpynom Jiokamu3oBaics HEOOIBIIOW y4acTOK Ipa-
HYJSILUOHHOW TKaHHW, COAEP)KALEH KpyNIOKJIETOYHbIE
anemMeHThl. Ha rpanuiie ¢ HemoBpekAeHHON KOXKel 31H-
TeNUd ObUT pe3ko runeprpodupoBaH, pereHepar OTIu-
yascsi 00pa3oBaHUEM HEOOJBIINX BHIPOCTOB 0a3aibHON
MeMOpaHBI B TIOAJIEKAIIYO TKaHb (puc. 1).

Y ’KMBOTHBIX ONBITHOW TPYIIIbI, PaHbl KOTOPBIX 00-
pabarbiBany W30TOHUYECKHM pPACTBOPOM, B O3TOT IKe
CPOK TPOWCXOAWIIA YACTHYHAS VUM TIONHAS AIHUTEIH-
3a1us MOBPEXIECHUH. Y OTAENbHBIX KPHIC Ha MOBEPX-
HOCTH paHbl C(HOPMHUPOBAJICS POBHBIN AMHUTEIHATBHBIN
mact, coctosiimuil u3 8—10 psAOB KIETOK ¢ POBHOM, HE
oOpa3ymlleil BBIPOCTOB B TOJIIY JEPMBI, 0a3albHOU
MemOpaHnoii (puc. 2). Ero mpoTsikeHHOCTh cocTaBmIiIa
164,4 + 8,01 mpotus 226,13 £+ 6,95 MKM B TpyIIie KOH-
tpois (p < 0,05). [Tox snurenuem paHeBoit nedeKT ObLT
3aI0JTHEH 3PEeJIoi TPaHyISIIUOHHON TKAHBIO C BHIPAYKEH-
HOM BacKyJsipu3alueld U XapaKTEPHBIM TOPU30HTAJIb-
HBIM pacroyioxkeHueM (GuopodIacToB BOKPYT COCYIOB.
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Puc. 2. Obnacmv panesoeo depexma ¢ ppasmeHmamu cmpyna.

Oxkpacka zemamokcununom u so3unom. Onvimuas epynna. Y8.x200
Fig. 2. Area of wound defect with fragments of the scab. Staining with
hematoxylin and eosin. Experienced group. Uv.x200

Uepes ceMb aHEW pa3nuuusi, OTMEUEHHbIE HAMU pa-
Hee, NPOSIBUINCh OCOOCHHO OTUETIMBO. Y J>KUBOTHBIX
TPYyTNITBI KOHTPOJIS HAOI0AaIach MMOMHAsS SMUTENIN3aNs
SKCTIEpUMEHTANIBHBIX TOBpexaeHuil. HoBooOpazoBan-
HBIM SMIUTEIHANbHBIA INIACT, COCTOSIINM M3 HECKOJIb-
KHX PSJIOB KIIETOK, IIOKPBIBAJ BCIO 001acTh nedexra Ha
npotspkeHuu 629,37 + 19,01. Ero 6a3zanpHast MemOpaHa
MMeJia HEPOBHYIO KOH(UTYPALHIO, OJHAKO BHIPOCTOB B
MOJVIEKAIIYI0 TKaHb He HaONIoaioch ¥ 00pa3oBaHHS
BOJIOCSTHBIX (DOJUTHKYIIOB M CAJTBHBIX JKeJie3 He MPOUCXO-
nwto. [lon smutenuem pacronaranach COeUHUTEIbHAS
TKaHb C THITMYHBIMU KIIETOYHBIMH CTPYKTypaMHu (puc. 3).

Y KMBOTHBIX ONBITHOW TPYIIIEI, PaHbl KOTOPBIX 00-
pabarbIBaiIi N30TOHHUYECKUM PAaCTBOPOM, PAHEBOMW MPO-
LIeCC 3aBepLIMIICS (GOPMHUPOBAHUEM OpraHocrenuduye-
ckoro pererepara. O6 3TOM CBHIETEIECTBOBAIN TTOTHAS
SMUTENU3aIUs paH, BhIpAKEHHAs KOHTPAKIUS 00JacTu
MTOBPEKICHUS, BBIPAKAIOIASICS B JOCTOBEPHO MEHBIIICH
MpOTsbKEHHOCTH perenepara (609,22 + 15,01 mporus
634,72 + 18,01 MKM B KOHTpOJIE), U HOBOOOpa3oBaHHE
BOJIOCSIHBIX (DOJJTUKYJIOB U CalIbHBIX JKene3 (puc. 4).

BbIBOABI M peKOMEHIAIUH

Taxum 00pazom, SKCIIEpUMEHTAIBHOE HCCIIeIOBAHNE
Masd ¢ HAaHOYACTHIIaMU cepeOpa ¥ IIMHKA TI0Ka3ao 3¢-
(hEeKTUBHOCTH €€ TPUMEHEHHUSI TPU MOJICIUPOBAHUU 3a-
JKUBJICHHA paH KOXXH IICPBUYHBIM HATAXKCHUEM. Bximio-
YeHUE B COCTaB HAHOYACTHIL cepedpa W IMHKa MPHUBO-
JTIUT K MEHEE BBIPAKEHHOMY U OBICTPO KYMTHUPYIOMIEMYCst
MPOIECCY BOCIANICHHs, 4TO SABIseTCS Mopdoiornye-
CKUM cyOcTparoM il 00pa3oBaHUs TPAHYJISIIMOHHON
TKaHU B 00JIACTH HAHECECHHOW TpaBMbl. AKTUBHBII aHTU-
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Puc. 3. Cmpoenue Hosoo6paszosantozo snudepmuca. I'pynna
konmpons. OKpacka 2emamoKCUnuHoM U 303uHom. Y8.x400
Fig. 3. The structure of the newly formed epidermis. The control
group. Staining with hematoxylin and eosin. Uv.x400
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Puc. 4. Mnozocmepictesvle 60n10CTHbLE PONTUKYTIL.

Onvimuas epynna. Okpacka 2eMamoxcunuHom u 303unom. Ye.x400.
Fig. 4. Multicolored hair follicles. Experienced group. Staining with
hematoxylin and eosin. Uv.x400.

oreHe3 u mponudeparus GuOpodIACTOB, COMPOBOKIA-
fore (GOpMHUPOBaHUE TPAHYISIUHN, MMOCIEIYIOmAs X
TpaHC(POpPMAIIUS B COSTUHUTEIHHYIO TKaHb, YBEITHUCHHUE
TEMIIOB DTHTEIU3AIMH 30HBI MOBPEKJICHUS IO CYIIe-
CTBY OTPaXKarOT MEPEXO0]l Mpoiiecca 3aKUBICHHUS PaH U3
¢a3bl Bocnasienus B hazy nposudepariu [1]. BoisisieH-
HbIE CBOMCTBA HOBOM Ma3M C HAHOYACTHIIAMH, OUEBH]I-
HO, JIal0T OCHOBAaHME JIJIsl BBIBOJA O MEPCHEKTUBHOCTH
WX TPUMEHEHUs B KIMHUYECKOH IMPAKTHKE, MOCKOIBbKY
00eCIeunBaoT CHUKCHUE YK CIIa THOWHBIX OCIIOKHEHHIH,
a CJIC/IOBATENIBHO, YIYYIICHHE KOCMETHYCCKHX PE3yiib-
TaTOB U COKpAIIEHUE CPOKOB PEaOMIIUTAIINY MTAIIHEHTOB.
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