et »— A2papHbiii eecmHuk Ypana Ne 02 (169), 2018 2. —« e arsa— -
Buonozus u buomexHosnoauu

YIK 617.58-001-06:616.5-002.44-018-091.8
I'MCTOMOP®OJIOI'MYECKAA KAPTUHA PAHEBOTI'O IPOLECCA
HPU IIPUMEHEHNUN MA3U HA OCHOBE HAHOYACTHI
B JIEYHEHUU PAH

H. B. PEJJOTA, xkaHAUJAT BETepMHAPHBIX HAaYK, AOLICHT,
E. A. DOHAPEBA, accucresT BerepuHapHoro Bpaya HJI u JIBII,

CraBpoONoO/IbCKIii TOCYAApPCTBEHHDII arpapHbIil YHUBEPCUTET
(355000, r. CraBpomnonb, mep. 300TexHu4ecKuii, A. 12, yn. Ceposa, 1. 523)

Knioueguie cnosa: 2ucmomoponozuueckue usmeHeHus, Ma3b ¢ HAHOYACMUYAMU, pe2eHepupyioujile ceolicmea, 80CHAeHUe.

[TpoGnema 3aXuBIEHNUS paH PAa3IMIHON STHOJIOTUHN HE YTPAUMBAET CBOCH aKTyaJIbHOCTH HA MPOTSHKCHUH MHOTHX JECATH-
neruit. OCHOBOMONAraroIieil MeTOI0JIOrUel pellieHns ATOW MPOOJIEMBI SBIISETCS MPUHINI YIPABICHHUsT PAHEBBIM IPOLECCOM
3a CYET HaIpPaBJICHHOTO MECTHOTO BO3/ICHCTBUS Ha HETO OMOJIOTMYECKH aKTHBHBIMH BEIIECTBAMH C aHTUMUKPOOHOH aKTHBHO-
CTBI0. B pa3BuTHM 3THX acleKTOB HECOMHEHHBIN HHTEPEC MPEICTABIIIOT JOCTIKEHUSI COBPEMEHHOH (hapMaKOIOTHH, T03BO-
JISIFOLIME pa3pabarbiBaTh HOBBIE ITpenaparsl, 001a1atoliye ciocOOHOCTHIO TPOTUBOCTOATh PAa3BUTHIO MH(EKIIMOHHBIX OCIIOXK-
HEHUH B paHe U YITydlllaTh perapaluio TKaHeH, He OKa3bIBas IIPHU HTOM BPEIHOTO BIUSHUS HA OpraHu3M. I1o MHEHUIO MHOTHX
aBTOPOB M YUYCHBIX, MCCIIEOBABIINX MPOIECCH PET€HEPALMH PAaH Pa3JIMIHON STHOJIOTHH B SKCIIEPUMEHTAIBHBIX YCIOBHSX,
JTOKa3aHbl IPEUMYIIECTBA HCIIOIB30BaHUS IIPENapaToB ¢ aHTUMUKPOOHBIM AeHCTBHEM. BKiTloueHHe B COCTaB HAHOYACTHI] Ce-
pebpa ¥ nHHKa MPUBOJAWUT K MEHEE BBIPQKEHHOMY BOCIIAJIMTEILHOMY IPOIECCY B O4are, 4To SIBISETCS MOPQOIOTHYECKIM
cyOctparoM It 00pa3oBaHHS TPAHY/SNNN B HaHECEHHOU TpaBMe. Cepedpo o0NlagaeT MMPOKUM CIIEKTPOM aHTHMHUKPOOHOM
aKTHMBHOCTH B OTHOLICHHH a’dpOOHOI U aHa’spoOHOI MUKPOGIIOPHI, B TOM YHCIIe aHTUOMOTHKOPE3UCTECHTHOM; HPOSIBIISIET BH-
PYIHLIUAHYIO U (YHTHIUAHYIO aKTHBHOCTB; OKa3bIBAa€T MPOTHUBOBOCHANUTENbHOE AeicTBrue. CoeMHEHHs [IMHKA SBIISIOTCS
OJJHIM U3 KOMITOHEHTOB P$i1a KOMIUIEKCHBIX IEPMATOMIOTHYECKUX i KOCMETHUYECKHX IPETapaToB, TAKNX Kak «L[MHKOBas Masb,
«[Tacra Jlaccapa» u np. Mx dapmakonorinyeckoe JeiicTBHE 3aKII04aeTCs B 00pa3oBaHUM albOyMHUHATOB U JIeHATypaluu Oen-
koB. [Ipy HaHECEeHMH Ha MOPAXKEHHYIO TOBEPXHOCTh YMEHBIIAKOTCS MPOLECCHl AKCCYAALUH, BOCHAICHUS U pa3ipakeHUsl TKa-
Hel. CocoOHOCTh IMHKA MPUHUMATh Y9acTHe B MIPOLECccax JUTaHJ000pa30BaHus C OPTaHMIECKIMH MOJIEKYIaMH OOBICHSET
YpEe3BBIYAHHO IIHMPOKUIN CHEKTP €ro yyacTusl B Pa3HBIX OMOJOIMYECKHX CHCTeMaX. DTO COIPOBOXKAAETCS U OTHOCHUTEIBHOU
0€301acHOCTBIO 3TOTO JIEMEHTa, 0COOCHHO OTCYTCTBHEM OKCHIAHTHBIX CBOWCTB (B OTJIMYME OT JKeJle3a M MEAN), UTO YIayd-
IIaeT TPAHCIIOPT U MEeTabOoIM3M IIMHKA B OPraHU3ME U CIIOCOOCTBYET OBICTPOMY YCBOEHHIO €T0 KIeTKaMHt. [{nHK3aBHCHMBIMA
ABJIAIOTCA TaKWE )KU3HCHHO BA’KHBIC TOPMOHBI, KaK MHCYJIMH, KOPTUKOTPOIIMH, COMAaTOTPOIINH, TOHAAOTPOIIUHBI, OH HGO6XO}II/IM
JUIsl 00pa30BaHMs SIPUTPOLIUTOB U JAPYTHX (POPMEHHBIX 37IeMEHTOB KpoBU. CUUTAIOT, YTO IIMHK 00J1a/IacT aHTHOKCHIAaHTHBIMU
CBOMCTBaMH, a TAKXKe yIydIIaeT IeHCTBHE APYTHX aHTHOKCHUAAHTOB. B ncciemyemoii pabote moka3zaHo, 9To IpIMEHEHHE Tpe-
Imapara Ha OCHOBE HAaHOYAaCTUIL cepe6pa 1 IMUHKA IMPUBOAUT K I/IHTeHCI/I(bI/IKaHI/II/I BBICCJICHUS B O6J'I8.CTI) TMOBPEKIACHUA KIIETOY-
HBIX DJIEMEHTOB C OTHOBPEMEHHBIM ITOBBIIICHNEM UX (yHKIIMOHAIBHON aKTHBHOCTH.

HISTOMORPHOLOGIC PICTURE OF THE WOUND PROCESS
WITH THE USE OF OINTMENTS BASED ON NANOPARTICLES
IN THE TREATMENT OF WOUNDS

N. V. FEDOTA, candidate of veterinary sciences, associate professor,
E. A. FONAREVA, assistant veterinarian ND I LVC,

Stavropol State Agrarian University
(12 Zootehnicheskij 1., 523 Serova str., 355000, Stavropol)

Keywords: histomorphological changes, ointment with nanoparticles, regenerating properties, inflammation.

The problem of healing wounds of various etiologies does not lose its ref%vance 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 Ointment», «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 sucllnj 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.

Tonoxcumenvnasn peyensus npedcmasaena Jl. H. /[po30080ii, 00KMOpPoOM 6emepuHapHulx Hayk, npogeccopom,
3asedyrouwum kagedpoil Ypanscrxoz0 20cyo0apcmeeHH020 azpapHo20 yHusepcumemada.
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Ilesib HacToOAIIETO MCCIENOBAaHUS COCTOSAIA B H3y4e-
HUHM Ha SKCIIEPUMEHTAIBHBIX JKUBOTHBIX THCTOMOP(HO-
JIOTHYECKUX U3MEHEHH TKaHEH 0’KOTOBBIX PaH Y KpBIC.

MeToauka uccjaea0BaHui

Uccnenosanus nposenensl Ha 30 GecriopoaHbIX Oe-
JBIX KpbIcax mMaccorr 140-160 r. AHecTe3ust OCyIIeCT-
BJSUIACh IyTeM HMHTAJSLUM >KUBOTHBIM IApoB 3dupa.
[Tocne 06paboTKK ONEPaIMOHHOTO MOJISl KPBICaM CMO/Ie-
JMPOBAJIM TEPMUUECKUE OKOTH, 0’KOTOBBIE paHbI IO 00-
HIENpUHITON MeToauke [5, 6]. [Ipyn HaHeceHun 0KOTroB
MyCTYI0 CTEKJITHHYIO MPOOMPKY C BHYTPEHHUM TUaMe-
TpoM 22 MM (TUTomans ceueHus 4 ¢cM?) U JUIHHOM 15 cM
3aMOJHUIA TOpsiYeid BOAOM, MOMEIIATIN €€ BEPTHKAIbHO
B KHUITALIYIO BOLY Ha 2/3 BBICOTHI, IPOIPEBAJIN B TCUCHHE
1 MuH, yepe3 Kpali 3amoaHsIM Ha 2/3 BBICOTHI U B BEp-
THUKaJIbHOM TOJOKEHUHU MPUBOIWIN B TUIOTHBIN KOHTaKT
C OTOJICHHBIM YY9aCTKOM KOXH >KMBOTHOTO Ha 10 cek. Ee
TUIOMIAIb COCTaBIsIeT OKoo 8—9 % OT Bcel MOBEpPXHO-
ctu Tena. [l pacuera ee 3Ha4YCHUH Y KPBICHI HCIIOJIB30-
Bau GopMyiTy, MpeasioxKeHHy0 Muxa:

S=k x2/3W,

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

Oo6pazyromuecst B pe3ynbrare oxordu Il b cremenn
HUMEIHU OKpYyTIyIo (hopMy, THO paH ObLIO SIPKO-KPACHBIM,
MECTaMU ¢ KOPHYHEBBIM OTTeHKOM. Kpas mpencrasis-
71 000 cilerka HaBUCAIOIINE KYCOUKH MSTKHX TKaHEH
KpacHO-KOPUYHEBOTO I1BeTa. Bokpyr paHbl oTMeuanach
30oHa runepemun mupuHO 0,5-0,8 cM. ExemnesHo,
JBaKIbI B A€HB TPOBOAMIIM OCMOTP OIBITHBIX )KUBOTHBIX,
00paboTKy paHEeBON MOBEPXHOCTH M (UKCHPOBAIN TIO-
Ka3aTeNy 3aXKHUBICHUS. B TeueHne sSKCiepuMEHTAIBHOTO
MeproJia HaMH OCYIIECTBIIAIICS KOHTPOJIb 0KOTOBOM TO-
BepxHocTHHa 1,3, 5, 10, 14-e cytku. Tectupyemsle Berie-
cTBa npuMeHsiIH B 103¢e 10 Mr/cm?. B kadecTBe KOHTPOIIb-
HOTO BElLIeCcTBa HpI/IMeHHJII/I (1)1/13Honomqec1<m71 paCTBop.
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Puc. 1. Chopmuposannas epanynauuoHHas MKaHo ¢ 1eikoyu-
MAPHLIM UHPUALIMPAMOM 8 007IACIU PAHEB020 DepeKma Oepmbl.
Oxpacka eemamoxcununom u 303unom. I'pynna xonmpons. ¥8.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 pereHepupyOIUX TKAHEH, MOJyYECHHBIE
B 3TH CPOKH, TIOABEPTATIUCH TUCTOJIOTHYECKOH MMPOBOJIKE
M0 CTaHJAPTHBIM METOJUKAM C MOCIEAYIOUINM TOTyde-
HUEM MHKPOTIPENapaToB.

Pesyabrartsl ucciienopanus

AHanu3 pes3ysbTaToB AKCIEPUMEHTAIBFHOTO HCCIe-
JTOBaHUSA MOKa3ajl, 4TO Yepe3 TPU JHS MOCIe HaHECEHHS
TPaBMBbI Y )KHBOTHBIX KOHTPOJIBHOM TPYHIIBI 00JIACTh 1O~
BpEXIeHHs ObLIa MOKPHITA INIOTHRIM, HHOT/IA (hparMeH-
THPOBAaHHBIM CTPYTIOM, COCTOSIIIIAM U3 Pa3pylICHHBIX
U JIeTeHepaTUBHO M3MEHEHHBIX KJIETOYHBIX SJIE€MEHTOB,
B OCHOBHOM HEUTpO(MIBHBIX neiikonuToB. [log cTpy-
MOM pacroiarajics HeOOJbIIOH MO IIUPUHE JICHKOIIH-
TapHbIA Baj, KOTOPBIA MOJACTUIIAT CTPYH Ha BCEM IPO-
TsokeHnn Jedexra. QopMHUPYOMAsCcs TPaHyISIIHOHHAS
TKaHb 3aHMMaja LEHTPAJIbHOE IOJIOKEHUE B 00IaCTH
MOBPEXICHUS U COZieprKaja MHOTOYMCIEHHBIE KalJLIs-
PBI B KPYTIIOKJIETOYHBIE AIIEMEHTHI, KOTOpbIE 00pa30BHI-
BaJI OYaroBbIE€ CKOIUICHUSI.

VY ’KMBOTHBIX OMBITHOW TPYMIIBI, paHbl KOTOPBIX 00-
pabaTeiBail M30TOHUYECKHM PACTBOPOM, B ITOT XKe
CpoK OonbIION (parMEHTHPOBAaHHBIA CTPYN TOKpPbI-
BaJ paHy YaCTHYHO, a WHOTJA OBUI OTNENEH OT IOjJIe-
XKalUX TKaHeW Ha BCeM MPOTSHKEHWH. B meHTpe paHbl
pacnonaraiack 3pesas IpaHYISALHOHHAs TKaHb, COAEp-
Kalas pa3InYHble TeMaTOTeHHBIE ¥ TKaHEBbIe KJIETOY-
HBIE DIIEMEHTHI, C KPaeB PaHbI MOSBISLINCH CIUHIYHBIC
Makpodard, GpuOpoOIacTsl U KOJUIATCHOBBIE BOJIOKHA.
HaGmronancst poct HOBOOOPa30BaHHOTO SITATEIHS, TTPO-
TSXKEHHOCTh pereHepara cocrasuna 574,51 £ 12,46 mxm
npotuB 589,01 + 14,58 MkM B rpymie KOHTpOJIs; Ha rpa-
HUIIE C HEMOBPEXKISHHBIM DIHIEPMHUCOM BBIABISIACH
ero runepTpodus.

Uepes maTh [HEH OT Havaja 3aXKUBJICHUS Y KUBOT-
HBIX KOHTPOJIFHOU TPYIIIBI, paHBl KOTOPHIX 00pabaThiBa-
JIUCh Ma3bl0 C HAHOYACTHUILIAMH, B LIEHTPE MOBPEKICHHUS
COXpaHSJIMCh OCTAaTKH (ParMEeHTUPOBAHHOTO CTpyIa.
[Tox cTpymnom nokanu3oBajcs HeOONBIIONH yI9acTOK rpa-
HYJSIMOHHOM TKaHW, COAEp)KAILEH KPyIIOKIETOUHBIE
areMeHThl. Ha rpanuliie ¢ HEemoBpeXKAEHHON KOXKeW 3MU-
Tenui ObUT pe3ko THIepTpodupoBaH, pereHepar OTIH-
qajcsi 00pazoBaHUEM HEOONBLINX BHIPOCTOB 0a3anbHON
MeMOpaHBbI B MOJISKAITYIO TKaHb (puc. 1).

Y KMBOTHBIX ONBITHOW TPYIIIBI, PaHBl KOTOPBIX 00-
pabaTbiBagl HW30TOHWYECKHM PAcTBOPOM, B 3TOT Ke
CpPOK MPOWCXOAMJIA YAaCTHYHAS WM TIONHAS AIHUTEIH-
3alus MOBPEXICHUH. Y OTAENBHBIX KPHIC HA MOBEPX-
HOCTH paHbl C()OPMHUPOBAJICS POBHBIN AHUTEIUATLHBIN
ract, coctosmmid u3 8—10 psaoB KIETOK ¢ pOBHOM, HE
oOpa3ymoieil BRIPOCTOB B TOJIILY JAEPMBI, 0azambHOU
MemOpaHnoii (puc. 2). Ero mpoTs:KeHHOCTh cocCTaBmIiIa
164,4 £ 8,01 mpotus 226,13 + 6,95 MKM B TpyTIIie KOH-
tpois (p < 0,05). [lox snurenuem paHeBoil nedexT ObLT
3aI0JTHEH 3PeJoi TPaHyASIUOHHON TKAHBIO C BHIPAYKEH-
HOM BacKyJpu3aldeid M XapakTEpHBIM TOPHU3OHTAJIb-
HBIM pacroyioxeHueM GuopodIacToB BOKPYT COCYIOB.
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Puc. 2. Obnacmv panesoeo depexma ¢ ppasmeHmamu cmpyna.
Oxpacka zemamoxcununom 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, MPOSBHIUCH 0COOCHHO OTYETIMBO. Y J>KHBOTHBIX
IpYIIBI KOHTPOJIS HaOJOaNach MOJIHAs 3MUTEIN3alus
SKCIIEpUMEHTANIBHBIX TOBpexaeHuil. HoBooOpazoBan-
HBIM SMIUTEIHANbHBIA IIIACT, COCTOSIIMM M3 HECKOJb-
KHX PSZOB KIETOK, OKPBIBAJ BCIO 00macTh Aedexra Ha
npoTsbkeHuu 629,37 + 19,01. Ero 6a3anpHast MeMOpaHa
nMella HEpOBHYIO KOH(UTYpaIHIO, OJHAKO BHIPOCTOB B
MOJUIeXAIYI0 TKaHb HE HaOII0NajIoch W 00pa3oBaHUA
BOJIOCSIHBIX (DOJIMKYJIOB M CaJIbHBIX JKelle3 He IIPOUCXO-
nquio. [lon smuTenuem pacnonarajach COeIUHUTEIbHAs
TKaHb C THITMYHBIMH KJIETOUHBIMHU CTPYKTYpaMHu (pHc. 3).

VY JKMBOTHBIX ONBITHOW TPYMIBI, PaHbl KOTOPBIX 00-
pabaTbIBaIl H30TOHUYECKHM PACTBOPOM, PaHEBOH HPO-
1IeCC 3aBepLInICsa GOPMUPOBAHUEM OpraHocrenudude-
ckoro pererepara. O6 3TOM CBUAETEILCTBOBAIIH MTOJTHAS
SMUTENN3AIMS PaH, BBIPAKCHHAS! KOHTPAKLUs 00nacTu
MOBPEKACHUS, BEIPKAIOIIASCS B JOCTOBEPHO MEHBIIEH
MPOTsDKEHHOCTU pereHepara (609,22 + 15,01 mporus
634,72 + 18,01 MxM B KOHTpOJIe), U HOBOOOpa30BaHUE
BOJIOCSTHBIX (DOJITUKYIIOB M CalIbHBIX Jkene3 (puc. 4).

BbiBOIBI M peKOMeHIALN U

TakuM 00pazoM, 3KCIIEPUMEHTAIBHOE UCCIIEIOBAHUE
Ma3u C HAaHOYAaCTUIIaMH cepedpa 1 IIMHKA MOoKa3aio 3¢-
(EKTHBHOCTD €€ NMPUMEHEHUs TP MOJICIIMPOBAHUY 3a-
KUBJICHUS. PaH KOXKU IIEPBUYHBIM HaTsDKEHHEM. Bxiiro-
YEHHE B COCTAaB HAHOYACTHI cepedpa M LUHKA MPHUBO-
IUT K MEHEE BRIPA)KEHHOMY U OBICTPO KYNUPYIOLIEMYCs
npoleccy BOCHANEHUs, YTO sIBIsieTCs Mopdooruye-
ckuUM cyOcTparoM i 00pa3oBaHHUs TPAHYISIIMOHHON
TKaHH B 00JIACTH HAHECCHHOW TpaBMbI. AKTUBHBIN aHTH-

Puc. 3. Cmpoenue Hosoobpaszosantozo snudepmuca. I'pynna
konmpons. OKpacka 2eMmamoxKCUunuHom u 303urom. ¥8.x400
Fig. 3. The structure of the newly formed epidermis. The control
group. Staining with hematoxylin and eosin. Uv.x400

Puc. 4. Mnozocmepictegvie 60n10CTHbLE PONTUKYTIL.

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

oreHe3 u nponudepaius GuOpPodIACTOB, COMPOBOKIA-
ronme GOPMHUPOBAHUE TPAHYISALUHN, MOCIEIYIOMAs X
TpaHCPOpPMAIIUs B COSTUHUTEIBHYIO TKaHb, YBETHUCHHUE
TEMIIOB DTMTEIU3AIMH 30HBI MOBPEKACHUS IO CyIIe-
CTBY OTPa)KalOT MEPEXO]l Mporecca 3aKUBICHIUS PaH U3
¢azb1 Bocnanenus B hazy nponudeparyu [1]. Beisisien-
HBbIE CBOIMCTBAa HOBOW Ma3W C HAHOYACTHUIIAMH, OYEBUJI-
HO, JIal0T OCHOBAHME JIJIS BBIBOJA O MEPCIEKTUBHOCTU
WX TPUMCEHEHUS B KIMHUYECKON MPAKTHKE, MOCKOIBKY
00€eCITeYnBalOT CHIKEHME YHCIIa THOHHEIX OCI0KHEHH,
a CIIe0BaTeNbHO, YIYyYIIEHHEe KOCMETHIECKIX PE3yiTh-
TaTOB M COKPAIICHHE CPOKOB peadIIINTAIIH TAIIHEHTOB.
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