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HoBblil nepeBA304HbIil Mamepuan Ha 0CHOBE NONUMEpPHbIX
MUKPOBOJIOKOH C OKCUrUAPOKCUAOM aniOMUHUA: CBOICMBA U MEXaHU3M
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Ileab uccaedosanus: uccredoganue cmpyKmypul H08020 nepeszourHoeo mamepuana VitaVallis u onpedenenue mexanuzma eco panozaxicus-
Asouleeo delicmeus.

Mamepuaavt u memodot uccaedosanus. /[ uccaredoganus cmpykmypul nepesazounoeo mamepuana VitaVallis 6viau ucnoavszosans: memoovt
npoceeuugaroulell U CKanupywell 31eKkmporHol mukpockonuu. Teuenue panesoeo npoyecca uzyuanu Ha 60 moiuwax-camyax aunuu Balb/c.
3axcuenenue panesoeo deghekma noo aUsHUEM NEPEBA304HO20 MAMEPUANA UBYHANU HA MOOAU <KOWCHO20 A0CKyma». Mopgomempuueckyro
OUEHKY 2UCMOA0_UHECKUX NPEeNnapamos nposooulu Memooom KOMIbIOMepHo20 epaghuuecko2o anaiusa obpaszyos. Ilpu cmamucmuyeckoil
0bpabomke noAYyHeHHbIX pe3yabmamos npumenulu napamempuueckuii (kpumepuii Cmotooenma) u Henapamempuueckuii (kpumepuii Bun-
KOKCOHa) memoobl. [lis anaiusa ucnonv3osanace npoepamma Statistica 6.0.

Pesyavmamot uccaedosanus. Cmpyxkmypa nepegszounozo mamepuana VitaVallis npedcmasasiem co6oii xaomuuro pacnonodicentvie mexcoy
€000l noaumepHoie 6040KkHa duamempom 1,0—5,0 Mkm, Ha ROBEPXHOCMU KOMOPLIX UMMOOUAUZ06AHbL HAHOAUCMOGblE CMPYKMYDbl OKCULU -
dpoxcuda anromunus (AIOOH). B sxcnepumenmax in vivo nokazamo, ¥mo npumeHeHue nepeeszouroeo mamepuana VitaVallis npu nevenuu
MOOCABHBIX PAH Y Mbliiell cnocoOCmeyem ux 0biCIMPOMY 3AHCUBAEHUID, NPUBOOUM K 00/1ee COBEPUICHHOU 0p2aHOMUNUYecKol duggeperiu-
POBKe 00pazyoue2ocs SNUOEPMUCA U YCKOPAem co3pesanue panyiauuortol mxanu. Takoil s¢pdexm 00ycao61eH co80KYRHOCHbIO cAedy-
HOUUX (PaKmopos: CHUNCEHUE B0CNAAUMENbHBIX NPOUECCO8 3a CHem YOAACHUSL U YOePICAHUs PAHE8020 IKCCYOama, 6 Mom HUcie RaAmMOeHHOU
MUKDPOGAOPBL, CIMUMYASYUS KPACBOL SNUMEAUZAUUL; 3aUUMA POPMUPYIOUWENICS 2PAHYASUUOHHOU MKAHU OM BbICHIXAHUS U YCKOPEeHUe ee
CO3peaHusl.

3akarouenue. AHanu3 cmpykmypul U MEXAHUIMA PAHO3AICUBAAIOUe20 Delicmeus nepeeazourozo mamepuana VitaVallis noseonsem npedno-
Aaz2amby dQPHekmusHOCmb e2o NPUMEHEHUs. 8 MECMHOM AeHeHUU PAH.

Karoueesvie caosa: pnepesszounviit mamepuan VitaVallis, neuenue pan, nosumepHvie MUKpo8oAOKHA, HAHOCMPYKMYHbLU OKCULUOPOKCUO
ANOMUHUSL, INUMEAU3AUUSL.

Jas yumuposanus: Kupusosa H. B., bakuna O. B., Jlosckomoes A. C. Hoguvlil nepesszounslii Mamepuan Ha 0CHO8e NOAUMEPHbBIX MUKPOBO-
JNOKOH € OKCUSUOPOKCUOOM ANOMUHUAL: CEOLICMBA U MEXAHU3M pano3axcugasioujeeo delicmeus. Panvl u panesvie ungpexyuu. 2Kypnan um.
npog. b. M. Kocmiouénka. 2020; 7(1): ...
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Modern dressing based on polymer microfibers with aluminum oxyhydroxide: properties and mechanism of wound healing

A. S. Lozhkomoev', N. V. Kirilova® 2, 0. V. Bakina’
IScientific research institution - Institute of Strength Physics and Materials Science of Siberian
Branch of Russian Academy of Sciences (ISPMS SB RAS)
2/4 Akademicheskii Ave., Tomsk, 634055, Russia
2Aqvelite Company
8/8 Akademicheskii Ave., Tomsk, 634055, Russia

Objective: to investigate the structure of the new VitaVallis dressing and determine the mechanism of its wound healing effect.

Materials and methods. 1o study the structure of the VitaVallis dressing, transmission and scanning electron microscopy methods were used.
The course of the wound process was studied in 60 male mice of the Balb / c line. The healing of a wound defect under the influence of dress-
ings was studied on the model of a “skin flap”. Morphometric evaluation of histological preparations was carried out by computer-aided
graphical analysis of samples. Statistical processing of the results was carried out using the parametric (Student's test) and non-parametric
(Wilcoxon's test) methods. For analysis, the program Statistica 6.0 was used.
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Results. The structure of the VitaVallis dressing is randomly spaced polymer fibers with a diameter of 1.0 - 5.0 microns, on the surface of
which nanosheet structures of aluminum oxyhydroxide (AIOOH) are immobilized. In vivo experiments have shown that the use of VitaVallis
dressing in the treatment of model wounds in mice promotes accelerated healing and leads to better epidermis organotypic differentiation and
accelerates the maturation of granulation tissue. This effect is due to a combination of factors such as: reduction of inflammatory processes
due to the removal and retention of wound exudate, including pathogenic microflora, stimulation of marginal epithelization, protection of the
formed granulation tissue from drying out and acceleration of its maturation.

Conclusion. Analysis of the structure and mechanism of the wound-healing action of the dressing VitaVallis suggests the effectiveness of its use

in the local treatment of wounds.

Key words: VitaVallis dressing, wound treatment, polymer microfibers, nanostructured aluminum oxyhydroxide, epithelization.

For citation: Kirilova N. V., Bakina O. V., Lozhkomoev A. S. Modern dressing based on polymer microfibers with aluminum oxyhydroxide:
properties and mechanism of wound healing. Wounds and wound infections. The Prof. B. M. Kostyuchenok Journal. 2020; 7 (1). .

BsepeHue

JleueHue paH pa3IMUYHON 3TUOJIOTUU SIBISIETCSI OMHOMN
13 TTIOCTOSTHHBIX 1 BaXKHBIX 3a/1a9 KITMTHIYECKOM METUIIHEL.
BonpHBIe, MMeroIIe paHbl Pa3IMIHOIO reHe3a, COCTaB-
JISIIOT 3HAYUTEIBHYIO YacTh MAallMeHTOB XUPYPIrUISCKUX
CTallIOHAPOB.

AKTyanbHOCTb JAHHOU IMPOOIEMBbI MOATBEPKIAETCS
cleayIomnMu (pakTaMu:

» 14,0—16,0 % ot BceX BHYTPUOOJIbHUYHBIX MHMEKLIUIA
COCTABJISIIOT TTOC/IeOIepallMOHHbIE paHeBble MH(peKInH [1];

» 30,0 % city4yaeB 3apaxkeHUs] CHHETHOMHOM MMaJI04KOi
He TIoIAaeTCs JICUCHUIO MMEIOIIMMUCS Ha PhIHKE IIperna-
patamu [2];

> B OOIIEXUPYPTUUSCKUX U OXKOTOBBIX CTallMOHApaX
10 80,0—100,0 % 1TaMMOB HTEPOOAKTEPHUIA M TPAMOTPU-
LaTeJabHbIX OaKTepUil, BKIIOYasi CHHETHOMHYIO TaJIOUKY,
MIPOSIBIIIOT KIIMHUIECKYIO YCTOMIMBOCTD K PUBAHOIY, Dy-
paALIMIMHY, XJIOPaMUHY U JeKaMeTOKCUHY [3];

» 77,0—88,0 % 1ITaMMOB 30JIOTCTOTO U KOAryJa300-
TPHULIATEILHBIX CTA(PMIOKOKKOB YCTOMUMBHI K (DypalINHY
U XJI0paMuny [4];

» BEPOSITHOCTh MH(PUIIMPOBAHMS OTIEPALIMOHHON paHbI
JUTSL YMCThIX onepanuii — 1,0—5,0 %, [1s1 yCI0BHO-YUCTBIX
— 3,0—11,0 %, 3arpsizHenHbix — 10,0—17,0 % u rpsi3HBIX
— oostee 27,0 % [5];

» 11ouTH 75,0 % GOJILHUYHBIX MajiaT 3apaXkeHbl METH-
IWLIAH-PE3UCTEHTHBIMU IITAMMAaMM 30JI0TUCTOTO cTadu-
JIOKOKKa [6];

> 98,0 % XpOHUYECKUX paH 00CEMEHEHbI a3POOHBIMU
opraHuzMamu [7].

bonbiyo colraibHO-3KOHOMUYECKYIO TIPOOJIeMy
TaKoKe TIPEACTABIISIOT XPOHUUECKNE paHbl — BEHO3HEIE,
HIIIeMUIeCKUe, TMadeTUICCKIE U TIPOJICKHEBEIE.

Ha mpoTstkeHrM HECKOIBKUX IECATUICTU OCHOBHBIM
METO/IOM JIeUueHUsI OblIa paguKaibHasl XUpyprudyeckasi 0o-
paboTKa, TIpeaycMaTpUBaBIas IITMPOKOE MCCEUEHME KPacB
paHBbI ¢ yIaJIeHNeM HEeXKM3HECITOCOOHBIX M MH(UITMPOBaH-
HBIX TKaHel. B mociemHee Bpemst KOHIICTIINS JICUeHMS MH-
GULIMPOBAaHHBIX paH HECKOIBKO U3MEHUIIACH. AKIICHT IIPU
BBIITOJIHEHU U CAHUPYIOLUX XUPYPIUYECKUX BMELIATEILCTB

MPU XPOHUYECKUX MTPOLIECCaX CMECTUIICS OT HEMMPEMEHHOM
paavMKabHOM orepaluuu B CTOPOHY OoJiee 1iaasiiei ya-
CTUYHOI XUPYPruueckKoii 00pabOTKM ¢ yaaJeHUEeM JIUIIb
JIEBUTAIM3UPOBAHHBIX TKaHel. [1ogo0HOe BMeIaTeIbCTBO
MEHEE arpecCUBHO 1 MO3BOJISIET COXPAHUTDb 3HAYUTEbHYIO
4acTb TKaAHEU MJIs1 MOCIEAYIOIIETO MJaCTUYECKOIO 3aKphl-
s gedekra. TakThKa MAASIIUX XUPYPTUISCKUX BME-
LIATEJIbCTB C OOOCHOBAHHBIM OTKA30M OT paJMKaJbHOM
CaHUpPYIOLIE onepaluy cTajla mpuemMaeMou oiaromapst
BO3MOXHOCTH HMCIIOJIb30BaHUS MOINGYHKIIMOHATBHBIX
MePEeBSI30YHBIX CPEJCTB HOBOTO MoKoeHus [8-10].

MecTHOe ynpaBjieHHEe paHEBBIM ITPOLIECCOM Y MOCTpa-
JIaBIIUX W 00JIbHBIX MO3BOJISIET MPUOJIU3UTD JJIUTEIbHOCTD
TEYEHUSI €TO CTaauii K (PU3MOJIOTMUECKOMY Jaxe TIpY Ha-
JIMYUW XPOHWYECKUX PaH; YIYUIIMTb KAYECTBO UX MOATO-
TOBKM K IJIACTUYECKOMY 3aKPbITHIO M KOMGDOPT 15 Malu-
€HTOB. B nocienHue rojpl IpoOMCXOAUT NEPECMOTP MHOTUX
MPEeACTaBACHUI 0 criocobax JIeYEHUs M yXo/ia 3a paHaMu, a
TaKKe paHee UCITOJIb30BaBIINXCS KIIaCCU(UKALIAIA CPEICTB
MECTHOTO ITIPUMEHEHNSI.

Mamepuanbi u Memopbl UccnenoBaHua

B UDIIM CO PAH 06n1a pa3paboTaHa TeXHOJIOTUS
ITOJTYYCHUS TTIOPUCTHIX HAHOCTPYKTYPHBIX YACTUI] OKCUTH-
JIPOKCHIIA ATIOMUHUSI C UCIIOIb30BAHNEM 3JICKTPOB3PHIB-
HBIX HAHOYACTHIL A TIOMOHUTPUIHONW KoMmo3uuu (AIN/
Al). Takre HAaHOCTPYKTYphI 00J1a/1al0T BLICOKOI BeJTMIMHOMN
yaenbHoit oBepxHocTu (okoso 300,0 M2/T) 1 UMEIOT pa3-
BUTYIO CHCTEMY IIEJIeBUIHBIX Me30mop. [TomoxuTeapHbIi
3apsiI IIOBEPXHOCTH YaCTHII (I3eTa-IIOTCHIINA COCTABIISIET
okoJ10 +35 MB) obecnieunBaeT 3 HeKTUBHYIO aICOPOIIIIO
Pa3IMYHBIX OOBEKTOB AaHMOHHOTO THUIIA MJIM UMEIOIINX
OTpUIIATEbHBIN 13eTa-TIOTeHIINAJ, HAlIpUMep, TAaKMX KaK
OaxkTepuu.

OmHUM U3 IEPCIICKTUBHBIX HAIIPABICHUI MCITOIB30-
BaHUS CUHTE3MPOBAHHBIX HAHOCTPYKTYP MOIJIO CTaTh MX
MIPUMEHEHNE JIJIST OUMCTKU PaHEBOI ITOBEPXHOCTH OT OaK-
TepUIA 1 THOMHOTO 3KCCYIaTa, OHAKO UCTIOJIb30BAaHME HA-
HOCTPYKTYPHBIX YaCTHUII B BUIIE IIOPOIIKA MMEET PSII HEMO-
CTaTKOB, CBSI3aHHBIX C ITbUICHUEM, HU3KOW BIIMTHIBAIOLLICH
CITOCOOHOCTBIO U HEYITOOHBIM yIaJICHUEM MPOIMTAHHOTO
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EHT =20.00 kv
WD = 65mm

Signal A = SE1
Photo No. = 916

20 pm Date :29 Nov 2011

Time :11:49:49

Puc. 1. Hzo6paxcenus noaumeprozo 6040KHUCMO020 Mamepuana 0o (a) u nocae (b) ummoduruszayuu NOPUCMbIMU HAHOHACMUYAMU OKCULUOPOKCUIA antoMuU-

HUA, NONYYEeHHble Memooom CK[IHZIPy}Oll{eL? 3ﬂ€l€mp0HH012 MUKDPOCKoOnuu

Fig. 1. View of a polymeric fibrous material before (a) and after (b) immobilization by porous nanoparticles of aluminum oxyhydroxide obtained by scanning

electron microscopy

9KCCYAATOM IOPOIIKa U3 paHbl. B CBsI3U ¢ 3TUM ObLI pa3pa-
00TaH crocod MMMOOMIM3ALIMY HAHOCTPYKTYPHbBIX YaCTHUIL
OKCUTHAPOKCHIA ATFOMUHUS Ha TIOBEPXHOCTU TUAPODIITH-
HBIX ITOJIMMEPHBIX MUKPOBOJIOKOH. [loTydeHHbII MaTepran
MPEACTaBIISIET CO00I HETKAaHOE MOJIOTHO, COCTOSIIIEE 13
aleTUJILIEIUTIOIO3HBIX MUKPOBOJIOKOH CO CPEIHUM JraMe-
TpoM 1,5 MKM, ITOKPBITBIX HAHOCTPYKTYPHBIMU YaCTUIIAMU
OKCUTHIPOKCHIA aTIoMUHUS (puc. 1).

IlonyyeHHbII MaTepua o0J1agaeT XapaKTepUCTUKAMMU,
COOTBETCTBYIOIIIMMM HAHOCTPYKTYPHOMY OKCUTHIPOKCH-
Iy aJIIOMWHUS, IIPU 3TOM BIIMTHIBAIOIIASI CIIOCOOHOCTH
MaTtepuaia 1o BOIe 3a CYeT MUKPOBOJIOKOH yBEeJIUIMIIACh
1o 20,0 r/r. MaccoBoe conmep:kaHe HAaHOCTPYKTYPHOTO

Magpnification/Spot Size/Camera Length Operator Stage Tilt X-axis
40000 x 1 = = 0,05°

—500 nm—

OKCUTHUAPOKCHUIIA aTIOMUHMSI B MaTepHaae COCTaBIISIET
okoto 30,0 %.

3a cyeT HAaHOCTPYKTYPHOTO OKCUTHIPOKCHIA aTIOMM-
HUST, UMMOOMIM30BaHHOTO Ha MIOBEPXHOCTHU IMTOJTMMEPHBIX
MUKPOBOJIOKOH, 00ecIieurMBaeTcsl BbICOKasl aare3ust 0ak-
Tepuii, KOTOPBIC TIPOYHO ITPUKPETUISIOTCS K IIOBEPXHOCTH
Marepuaina (puc. 2).

B HacTosiee BpeMst pa3paboTaHHbII MaTepual Mpo-
1IeJT KITMHWYECKNE UCIIBITAHUS 1 MCIIONIB3YeTCS B Kade-
CTB€ PAHO3AXMBJISIOIINX ITOBI30K IOJ TOPTOBOM MapKOu
VitaVallis. B nipoiiecce KIMHUYECKOTO MCITOJb30BaHUS
noBg30K VitaVallis Obl1a IPOJIEeMOHCTPUPOBAHA €ro aK-
TUBHOCTS JIJIS OUUIIICHUS TIOBEPXHOCTH PaHBI, TTOSBJICHMS

Magnification Camera Length Stage Tilt X-axis Spot Size
| 30000 x B -0,15° 1

1 um

Puc. 2. Hzobpaxncenus E. coli (a) u S. aureus (b), adcopouposantbix Ha hoBepxXHOCMU MAMEPUANQ, NOAYHEHHbIE ¢ HOMOUbIO NPOCEEHUBAIOULell INeKMPOHHOU

MUKPOCKOnuu

Fig. 2. Images of E. coli (a) and S. aureus (b) adsorbed on the surface of the material obtained by transmission electron microscopy
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TpaHyJISIHIMOHHOM TKaHU U 0e3pyO1[0BOI AMUTEIN3aALUN
nedexToB. OMHAKO MPUUYMHBI OITMCAHHBIX TTPOIIECCOB B
JIUTepaType paCCMOTPEHBI HE OBLIH.

C 11671610 BBISIBJICHUSI MEXaHM3Ma ACCTBUS ObLIN IIPO-
BEIIEHBI CepUH SKCIEPUMEHTOB, 3a1a9l KOTOPBhIX — U3-
YUUTH BIUSTHHUE TIEPEBSI30YHOTO MaTeprajia Ha TUHAMUKY
3aKUBJIEHUS KOXKHOM paHbl; IToKa3aTesd niepudeprueckoit
KPOBH B YCIIOBUSIX 3KMBJICHUSI KOXXHOM paHbl; MOpdoJI0-
TUYECKHe OCOOEHHOCTHU IIpoliecca 3aKMBICHMS KOXHOM
paHBI (AIUTEIN3AIINs, CO3PEeBaHNE TPAHYIISIIIMOHHON TKa-
HHU).

DKCIepUMEHThI IPOBOAWIM Ha 60 MbIIax-caMilax
ymHum Balb/c maccoii 18—20 1, B Bo3pacte 1,5 mec. 2Ku-
BOTHBIE, KOHBEHIIMOHAIbHBIC IMHEMHBIC MBIIIHN -1 KaTe-
ropuH, TonydeHsl n3 mutomHuka 'Y HUU papmakonornmu
THII CO PAMH (cepruduxar I'Y HayuHoro tieHTpa 61o-
MenuimHcKux TexHosoruiit PAMH Ne 188-05). Comepxa-
HHE MBIIIEH OCYIIECTBIISIA B COOTBETCTBUU C TIPaBUJIAMH,
npuHATEIMU EBponeiickoii KOHBeHLMEH 10 3al1Te O3B0~
HOYHBIX XKMBOTHBIX (CTpacOypr, 1986). Mblily HAXOOWINCH
1o 10—15 ocobeit B macTuKoBbIX KieTKax pupmbl VELAZ
Ha MOJACTUJIKE U3 MEJIKOM ApeBeCHOM CTpYyKKU. Temriepa-
Typa Bo3ayxa B BuBapuu 20—22 °C, BIakHOCTh — He OoJiee
50,0 %, 06beM Bo3ayXx00OMeHa (BBITSKKA/TIPUTOK) — 8:10,
CBETOBOI pexkuM (neHb/Houb) — 1:1. KopmiieHne XuBot-
HBIX — IBaXIbI B IeHb. KOpM — criermaabHbIe TPaHYIIbI C
MHWHEPaJTbHBIMIA M BUTAMUHHBIMU JOOABKaMM 1 Kallla U3
kpy1. Conep:kaHue KUBOTHBIX COOTBETCTBYET IIpaBUIaM
nabopaTopHoit mpakTuku (GLP) m HopMaTUBHOI TOKY-
MmeHTauuu [11].

3axuBieHne paHeBOro aedekTa Mo BIUSIHUEM TIe-
PEBSI30YHOTO MaTepuajia U3ydaayd Ha MOIEIU «KOXHOTO
JockyTa» [12].

Ipynme1 u McclieyemMble CpencTBa:

1) rpymma ¢ 3KCIepuMEHTaIbHOI paHOil 6e3 JIeYeHUS
(cTpyII ¢ paHBI CHUMAJIX Yepe3 KaxKIable CYyTKH B TeueHue 21
CYTOK) — KOHTpoJb 1 (20 mt.);

2) TpymIia ¢ 3KCIepUMEHTAIbHOI paHOIi ¢ MapJeBoii
MTOBSI3KOM (CTPYII ¢ paHbl CHUMAJI Yepe3 KaxkKIble CYyTKU B
TeyeHue 21 cyTok) — KOHTpoJb 2 (20 1mT.);

3) rpymia ¢ 3KCIepUMEHTAIBHOI paHOM C TIePeBSI30Y-
HBIM MaTepHUajIoM (CTPYI C paHbl CHUMAJIM Yepe3 KaKIbIe
CyTKU B TedeHue 21 cyToK) — ombit (20 1mT.).

[u3aiii uccneposanua

Ha nenuinvpoBaHHOM y4acTKe CIIMHBI Y MBILIEH 101
3GUPHBIM HAPKO30M BhIPE3ajii JIOCKYT KOXK Pa3MepoOM
10x10 mM. [Tyt MmomenupoBaHusI 00Jiee TINTEIBLHOTO 3a-
SKUBJIEHUSI CTPYII C 9KCIIEPUMEHTAILHOM paHbl PEryJISIpHO
(uepe3 kaxnapie cyTkn) ynansuii. Kpurepusimu pazputust
[1aTOJIOTMYECKOr0 IIPOLIeCCa CAYKUIU CIeAYIOLIIe IT0Ka-
3aTein: 00lLlee COCTOSIHME XXMBOTHbBIX, BU3YyaJlbHas OLICHKA
COCTOSIHMSI CaMOT0 JedeKTa U OKpYXKalolleil TKaHU, Cpeli-
HUI1 IUaMeTp PaHbl, YUCJIO KUBOTHBIX (%) C 3aKUBILUMU
paHaMu, YCKOpeHHe CpoKOB 3axkuBieHus (YC3 = BpeMs

[=]
N
[=]
N

ITOJTHOTO 3a>KUBJICHUS paH B KOHTPOJIE — BPEMSI IIOJTHOTO
32KMBJICHUS paH B OMBITE / BpeMsI ITOJTHOTO 3aXKUBJICHUS
paH B KoHTposie X 100 %), unciio XuBoTHBIX (%) ¢ BOKa-
JI3alAei IpY CHSATUM CTPYyIIa C paHbl, aHAIN3 MOPQOJIO-
TMYECKOl CTPYKTYpHI paHEBOTO aedeKTa.

[lepeBsi30uHBIil MaTepyral HaKJIAIbIBAIN B BUAC TH-
CKa, COOTBETCTBYIOIIETO pa3Mepy paHbl, HAUMHAS C Tep-
BBIX CYTOK ITOCJIC HAHECEHMS paHBl U B TEUCHME BCETO
Teproaa 3aKUBJICHUS (CTPYII YIAISIIA Yepe3 KaKIbIe CyT-
ku). OueHkKy 3(pdekTa OT IpUMEHEHUST MaTepHraja ocy-
IIECTBISUIM, CPAaBHUBAsI COOTBETCTBYIOIINE ITOKAa3aTeIN
JKMBOTHBIX OITBITHOM M KOHTPOJIBHBIX TPYMIL. Y MBIIICH
KOHTpPOJIST 1 TaKKe CTPYII ¢ paHBI Yepe3 KaXIble CYyTKU
yIaJsUIi, HO paHa OCTaBaJlach OTKPBITOM, 0€3 JIeUeHUSI.
MEI111aM KOHTPOJIS 2 Ha paHy MOCjIe CHATHUS CTpyIia HaHO-
CWJIM CTEPUJIBHYIO MapJIeBYIO TTOBSI3KY (HECKOJIBKO CJIOEB)
B BUIE AMCKA, COOTBETCTBYIOIIETO pa3Mepy paHbI, B TOM
K€ peKrMe, YTO U B OITBITHOM TPYIIIIe (Yepe3 KaxKIbIe CyT-
ku). Ml mepeBsS304YHBII MaTepuai, M MapieBasi IOBsI3Ka
KPEIWINCh Ha paHe ¢ TIOMOIIBIO TUITOAJIIEPITeHHOTO JIei-
KOTITACTBIPS Ha TKaHeBoit ocHoBe Silkofix® (Hartmann,
ITepmanus).

Ha 3-uu 7-e cyTKu onbITa CTaHIAPTHBIMU T€MaTOJIOT M-
YECKMMHU METOIAMU MCCIICIOBAJIM TIOKA3aTe/Iu eprudepu-
YyecKol KpoBH (00I1Iee KOTMYECTBO JICKOIIUTOB, TTOICUET
JIeiikoruTapHbIX (popmyn) [13]. Ma3ku KpoBu (pUKCHUpOBa-
JIX B METaHOJIC B TeUeHME 3—5 MUH U TTOCJIC BBICYLINBAHUS
okpaiuuBaiu 1o Hoxry — MakcumoBy.

JIJ1s1 TMCTOJIOTMYECKOTO UCCIeIOBAaHMS 3a0Mpaiy yya-
CTOK KOXM C HaHEeCEeHHO paHoii, pukcuposaau B 10,0 %
dopmanuHe, 3aMBaIv B mapadrH 1 U3roTaBIUBaIu Bep-
THKaJbHBIC Cpe3bl TONIIMHON 7,0 MKM 4Yepe3 Bce CIou
paHbl. JlemapacdhnHIPOBaHHBIE CPe3bl OKPAIIIMBAIN reMa-
TOKCWJIMTHOM, 903MHOM 1 MUKPO(PYKCUHOM, HAHOCS UX Ha
COCIMHUTENIPHYIO TKaHb. MOPHOMETPUUIECKYIO OLIEHKY
PE3YJIBTATOB IMPOBOIMIN METOIOM KOMITBIOTEPHOTO I'pa-
¢ryeckoro aHaaM3a ¢ UCITOJIb30BaHNEM MUKPOBUICOKA-
MephbI Digital micro ¢ mporpaMmoii riepeaun n300pakeHus
Ha Kommbiotep pupmbl «Dnekapa» (Tomck, Poccust). Ha
CTaHIAPTHOMH IIIOIIAIN THCTOJIOTUIECKOTO cpe3a KOXHU B
30HE I'PaHyJISIIMOHHON TKAaH! M3MEPSUIN TIIOIIAIL KPOBe-
HOCHBIX COCYIOB Ha Iperaparax, OKpalleHHBIX TeMaTOK-
CUJIMHOM Y 303MHOM, Y TUIOIIAIb KOJUTATEHOBBIX BOJIOKOH
Ha IperniapaTax, okpailueHHbIX 1o Ban [3ony. Tommuny
HOBOOOPA30BaHHOTO SMUAECPMHCA U3MEPSUTH C TIOMOIIBIO
OKYJISIp-MUKPOMETPA.

CTatucTU4ecKyto 00paboTKy MOJTYy4eHHBIX Pe3yIbTaTOB
MIPOBOIWJIN C UCTIOJIb30BaHMEM ITapaMETPUIECKOTo (KpH-
Tepuit CThIOIEHTA) U HeTapaMeTPUIECKOTo (KpUTepHid
BunkokcoHa) metonos. 115 cpaBHEHUSI pe3yJIbTaTOB 9KC-
TIEPUMEHTOB, TJIe ITOKa3aTe ! BEIPAKAIMCh B MOJISIX, TOCTO-
BEPHOCTBH OIPEIEISIN C IIOMOIIBI0 METO/Ia YIJIIOBOTO TIpe-
obpazoBanus Puirepa. 3HAYMMOCTD Pa3TUUNIA CYNTATIA
nmoctoBepHoli mpu Pt, Pu, Pj £ 0,05 [14]. Mcrionp3oBanachk
nporpamma Statistica 6.0.
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Peaynbmambi uccnegoBanus

Kimnnueckue napamerpbt

JMHaMUYeCKKii KOHTPOJIb IIPOLIecca 3axKUBIICHUST paH
B DKCIEPUMEHTE O3BOJISUT OLIEHUTh 3Tallbl PEIIapaTUBHOM
pereHepalyy U BIMSHUE UCCIEAYeMbIX MATEPUAIOB HA HUX
[15]. EcrecTBEeHHBII MpOIIeCC 3aXKMBICHNS BKITIOYAJT TpY STa-
na: [ atan — Bocrianenwue; 11 atarm — ipomdeparyst, Koropas
XapaKTepU3yeTcsl MOBbILIEHNEM MUTOTUYECKOIO MHIEKCA 1
aktuBauyeit penapauun; 111 stan — snmremmzanys [12, 16].
B xone skcneprMenTa HaboqaIach 3aKOHOMEpHast IMHA-
MUKa 3aKUBJIeHUS paHbl. COIIACHO IOJIyYeHHbIM JaHHBIM,
IPOLIEHT YMEHbBILICHUS pa3Mepa paH K KOHLLY IIepBOii HeAe It
Y >KMBOTHBIX OITBITHOM I'PYIIIbI OCTABAJICSI HA YPOBHE ITOKA3a-
TeJleit KOHTPOJIBHBIX Ipyml (Taos. 1). [IpuMmeHeHMe niepeBsi-
304HOIrO MaTepuajia ClIoCOOCTBOBAIO JOCTOBEPHOMY YMEHb-
wenuio (Ha 79,0 %) cpenHero nuamerpa paH Ha 14-e cyTku
HAOJIIONEHMS B CPABHEHUM C KOHTPOJIEM 2, [/Ie >KUBOTHBIM Ha-
HOCIJIM MapJIEBYIO MOBSI3KY. YCKOPEHUE CPOKOB 3a3KMBJICHMS
(YC3) non BustHIEM ITePeBSI309HOI0 MaTepraia COCTaBIIIO
11,0 % xak B cpaBHEHMHU ¢ KOHTpoJieM 1 (Oe3 JiedeHus1), Tak 1
B CPAaBHEHMH C KOHTPOJIEM 2 (C MapJIeBOii TTOBSI3KOIA).

W3 nosrydeHHBIX JAHHBIX TaKXe CIeAyeT, YTo K 14-M
cytkaM y 73,3 % KMBOTHBIX OIbITHO I'PYIIIIbI HAOII0AIN
IOJIHYIO SIUTEIU3ALMUIO PAH, B TO BpeMsl KaK B KOHTPOJIb-
Hoii rpyme 1 (03 Ie9eHNsT) TAKUX JKUBOTHBIX OBUTIO MEHb-
e B 1,6 pa3a (ta6. 2). B Buae oT4eT/iMBOi TEHACHIIMY 3a-
(UKCUPOBAHO pa3IM4Me 3TOrO ITOKa3aTesist C KOHTPOJIEM 2
(c MapJIeBOM ITOBSI3KOI) — TOJIBKO Y 53,8 % >KMBOTHBIX 3TOM

rpymnibl 3apMKCUPOBAHA [IOJIHAST SMUTEINU3ALMS K 9TOMY
cpoky. K 16-m cyrkaMm HaOII0IeHNUs B ONIBITHOM TPYIIIIE,
/i€ XKMBOTHBIM HAHOCWJIM IIEPEBSI30YHbINM MaTepuall, y BcexX
MBblILIeli ObLTO ToJIHOE 3axkuBiaeHue pad (100,0 %), uto B 1,4
pasa 6osblie, yeM B KoHTpoie 2. [ToaHas snuTenmn3anus
paH y MbILIEi KOHTPOJIbHBIX TPYIIII 3a(hMKCUPOBaHA TOJIBLKO
K 18-M cyTKkam.

WHTepecHble JaHHbIE ObUIM ITOJYYEHbI IPY PETUCTPA-
MY BOKaJIM3alMy Ha (hoHe yaaJeHUsT CTPYIIOB ¢ paH. J1o-
CTOBEPHBIE pa3IN4ys Ha 5-€ CyTKU HaOmoAeHNUS 3aDUKCH-
poBaHbI ¢ KOHTpoJieM 1 (6e3 euenust) — B 1,9 pasa Obu10
MEHbIIIE XKUBOTHBIX B OIBITHOM I'PYIIIIe, KOTOPbIE U30aBaIl
MMCK TIpH yaajeHuu ctpyna (tadu. 3). Ha 7-e u 9-e cytku
9TU pa3Inyusi 3abUKCUPOBAHbI B CPABHEHUU C KOHTPOJIEM
2 (MapneBasi TToBsi3ka) — B 1,9 1 5,7 pa3a COOTBETCTBEHHO
OBLTIO MEHbIIIE XKMBOTHBIX C BOKaJIM3alyeil. DTOT (hakT CBU-
JIETEJIbCTBYET O TOM, YTO MbILIM, KOTOPBIM Ha paHy HAaHO-
CUJIM ME€PEBSA30YHbBII MaTepual, UCIIBIThIBAIA 00Ib MEHb-
1Ieil MHTEHCUBHOCTHU IIPU YAaJ€HUU CTPYIIa, YeM MBILLIN C
MapJIEBOU ITOBSI3KOM.

TToka3zaTenu nepudepnvecKoil KpOBU B 3HAYUTEIb-
HO CTEIIEH! OTPaXKalOT BHIPAXKEHHOCTh BOCIIAJIMTEILHOIO
npouecca. [TosiBeHre paHbl IPUBOAUIO K YBEJIMYCHUIO
KommuecTBa TUM@OIUTOB (3-1 CYTKH) B ieprepruIecKoi
KPOBU MBIIIIEHH KOHTPOJBHOM Tpyniiel 1 (0e3 TeueHus)
(Tabm. 4). B KoHTpOIBHOIM TpyIIIne 2 (¢ MapjeBO MOBS3-
KOIf) ¥ B OTIIBITHOM TPYIIIIE C IMePEBSI30YHBIM MaTepUaIOM

Ta6auua 1. Brusnue nepessazounoco mamepuana na cpednuil duamemp pansl y mviueli-camyos aunuu Balb/c (X* m)
Table 1. The effect of dressing on the average wound diameter in male mice of the Balb/c line (X= m)

Average wound diameter, mm

Number of
animals

Group of
animals

KoHTposb 1

(6e3 neueHust)

Contol 1 19
(without

treatment)

12,5£0,2 10,4%+0,3

KoHntposs 2

(MapaeBast

TIOBSI3KA)

Control 2 A
(gauze

dressing)

124+0,2 10,603 9,3+04

TlepeBsizou-
HBII MaTepua 21
Dressing

125+0,1 102+0,3 9,3+0,2

Observation d.

9,3£0,3

84+04 66+04 53404 1,1£04 02+01 0
8,6+0,5 7,1+04 51405 1,4+05 05+02 0
90+0,3 7,3+03 44+04 03+0,1* 0 -

* — pa3auuMs CTaTUCTUYECKU JOCTOBEPHbI B CpaBHEHUM ¢ KOHTposieM | nipu Pj < 0,05;
** — pazIMurs CTaTUCTUYECKU TOCTOBEPHBI B CpaBHEHUH ¢ KOHTpoJieM 2 ripu Pj < 0,05.
* — the differences are statistically significant in comparison with control 1 at Pj < 0.05;

** — the differences are statistically significant in comparison with control 2 at Pj < 0.05.
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Ta6auua 2. Brusnue nepees3ouno2o mamepuana Ha KoAu4ecmeo moluieli-camyos aunuu Balb/c ¢ 3axcuswumu panamu

Table 2. Effect of dressing on the number of Balb/c male mice with healed wounds

Number of animals with healed wounds, %

Group of animals .
P Number of animals

KoHrpois 1 (6e3

JICUCHUS) 14
Contol 1 (without

treatment)

45,5

KonTposb 2 (MapieBast

TTOBSI3KA) 3
Control 2 (gauze

dressing)

53,8

TlepeBs30uHbI
Marepuan 15
Dressing

73,3*

Observation day

81,8 100
69,2 100
100%*

Ta6auua 3. Brusnue nepes30uno2co mamepuana Ha 60KAIU3auUIo Moluteil-camyo6 aunuu Balb/c npu yoarenuu cmpyna ¢ panot

Table 3. The effect of dressing on the vocalization of male mice Balb/c line when removing a scab from a wound

Group of animals

Number of animals

Kontposs 1 (6e3
JIeYeHusl)
Contol 1 (without
treatment)

14 79

KoHntposb 2 (MapieBast
MOBSI3Ka)

Control 2 (gauze
dressing)

15 65

TlepeBs304HbII
MaTepua 16
Dressing

40*

Number of animals with vocalization, %

Observation day

43 29 29 0
60 40 13 0
31 T 7 0

* — passIMyumst CTAaTUCTUUYECKK TOCTOBEPHBI B CpaBHEHMHM ¢ KOHTpoJieM | ipu Pj < 0,05;
** — pa3IMuus CTaTUCTUYECKU TOCTOBEPHBI B CpaBHEHUH ¢ KOHTpoJieM 2 ripu Pj < 0,05.
* — the differences are statistically significant in comparison with control 1 at Pj < 0.05;

** — the differences are statistically significant in comparison with control 2 at Pj < 0.05.

Ha 3-M CYTKHU MOCJIe HAHECEHUSI PAHEBOIO ITOBPEXICHUS
MOBBILIEHNST TUM(POIUTOB He Habmoganock. K 7-m cyT-
KaM 9KCIepUMEHTa UCCIIeOBaHHbIE IT0KA3aTeIn CUCTe-
MBI KPOBH BO BCEX 9KCIIEPUMEHTAIbHBIX TPYIINax ObUIA Ha
YPOBHE MHTAKTHOTO KOHTPOJIs. [lepeBsa30uHbIil MaTepural
U CTepUIbHAsI MapJieBasi IIOBsI3Ka MPEISITCTBOBAJIM Pa3BU-
THIO TMM(OIMTO3a B MepruepruIecKoil KPOBU B HaYaIbHbIE
CPOKMU OIIbITa, YTO MOXKET FOBOPUTD O CHIDKEHUM BOCIIAIM~
TEeJIbHOI'O IpOoLIecca.

Ha 7-e cyTku mocjie HaHeCeHUsT paHbl Y XXUBOTHBIX
TPYMIIbl KOHTPOJIb 1 110 JaHHBIM FMCTOJOIMYECKOTO MC-
clieqoBaHUsS OOHaApYKUBaJCs AeDEeKT SMUTENS, TTOKPHI-
TBII THOMHO-HEKPOTUIECKUM ciioeM (cTpyrom). [Tox Hum
HaXOAWIaCh IPaHy/ISILMOHHAS TKAHb ¢ OOJIbILIUM KOJIMYe-
CTBOM TOHKOCTEHHBIX KPOBEHOCHbBIX COCYI0B, UMEIOIIHNX
BepTUKAIBbHBIN xon (puc. 3a). KonareHoBbrIe BOJIOKHA
rPaHyJ/ISIIUOHHOM TKaHU ObLIM HEOAMHAKOBOM TOJIIIM-
HBI, U3BUTHIE, 00Pa30BBLIBAJIM CETh BOKPYT COCYI0B. B
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TPaHYJISIIMOHHON TKAHM MHOTO KJIETOUYHBIX 2JIEMEHTOB: B
OCHOBHOM 3TO HeUTpodmiIbl, Makpodaru, puopooacThl
pa3IMYHOM cTereHu 3peiaocti. Heittpodunbl 00pa3oBbI-
BaJIM OYaroBbIe CKOILICHMST — MUKpoaociiecchl. Bocmamm-
TEJbHBIN IIPOLIECC PACOPOCTPAHSIICS HA HUXKEIEXKALIUIA
CJIO MOIMEePEeYHOII010CaThIX MbILIL (puUc. 3b). MexXMbI-
IIEYHBIC TTPOCTONKN OBUTA OTEYHBI M MH(MWIBTPUPOBAHbI
JISUKOIIUTaMHU, OTIETbHbIC MBIIIICYHBIC BOJIOKHA — HA0yX-
mmmu. [To KpasiM paHBI OTMEYaINCh OTEK U THIIEPEMMUS
IepMBl, pa3pactanue anuaepmuca. [locnemHuii cocTosn
n3 10—12 cy1oeB MINUIMOBATHIX KJIETOK (B HETIOBPEKICHHOM

TOM7 1 g
VOL.7 &

Koxe — 1—2 ciios) 1 u3 2—3 c10eB 3¢ PHUCTHIX KIIETOK U
TOJICTOTO POTOBOTO CJ10sI (puc. 3C).

Y XXUBOTHBIX TPYIIIBI KOHTPOJIB 2 (MapJieBasi IIOBsI3Ka)
B 3TOT CPOK OOHAPYKeH 00Jiee TOJCThI THOMHO-HEKPOTH-
YECKMIA CJIOM C SIBICHUSIMU KPOBOUSIUSHUM IO CTPYIIOM
(puc. 4). B 30He rpaHy/ISIIIMOHHON TKaH! JOCTOBEPHO OBLIO
0oJIBIIIe KPOBEHOCHBIX COCYIOB IO CPAaBHEHHUIO C KOHTP-
oneM 1 (tabi. 5). B octamsHOM MOpdoornieckast KapTiHa
TIOBPEXICHMS COOTBETCTBOBAJIA BHIIIICOITMCAHHOM (pHC. 5).

TTepeBsI304uHBIN MaTepya Ha cpe3e TONIIMHON 7,0 MKM
MMEET BOJOKHUCTO-STYCUCTYIO CTPYKTYpy. OH IUIOTHO

Ta6muua 4. Biusanue panvt Ha codepiicariue Aeiikoyumos u ux omoeasHulx gopm (< 10° knemok/1) 6 nepugpepuueckoii Kposu molueii

aunuu Balb/c (X£m) (n =5)

Table 4. The effect of wounds on the content of leukocytes and their individual forms (< 10° cells/l) in the peripheral blood of Balb / ¢ mice

X£m)(n=25)

General

. Stab neutrophilic
quantity of WBC e

Eosinophils Monocytes Limphocytes

Segmented
neutrophilic

MHTaKTHBIA KOHTPOJIb

granulocytes

15,5+ 1,39 1,09 £ 0,19 6,36 + 1,21 0,54 + 0,23 0,25 £+ 0,08 7,29 + 0,67
Intact control
3-e cyTKH
31d day
KonTposb 1 (6e3
JICUCHMST) 4 4 " 4 4 10,47 £+ 1,38
Coninw 1 (et 16,33 + 1,44 1,05+ 0,15 4,08+ 0,5 0,46 + 0,09 0,28 £ 0,12 P < 0,05 A
treatment)
KoHTpoasb 2 (MapJe-
Basl TTOBSI3KA) 4 4 " 0,14 £ 0,06 o o A
Clositiio) 2 (s 15,29 £+ 1,64 0,98 £ 0,11 5,59 £ 1,17 P<0,01 0,22 £ 0,09 8,36 £ 0,66 B
dressing)
[lepeBsizouHbIit A
MaTepuan 14,38 + 1,1 0,94 + 0,23 5,44+ 0,74 0,28 £ 0,08 0,3+0,11 7,41 £0,6 B
Dressing
7-€ cyTKu
7th day
Kontpossb 1 (6e3
JICUCHI) 13,85+ 1,38 1,44 +0,32 5,68+ 0,66 0,19+ 0,07 0,31+ 0,04 6,22+0,89 A
Control 1 (without
treatment)
KonTpoms 2 (Mapie-
Bast MOBsI3Ka) 15,55+ 1,52 1,15+ 0,09 5,75+ 0,97 0,25 + 0,08 0,48 + 0,09 7,92 + 0,87 B
Control 2 (gauze B
dressing)
IlepeBsi3ouHbIi A
marepuai 14,15 £ 1,43 1,2+ 0,21 5,51 £0,68 0,23 £ 0,09 0,29 £ 0,08 6,91 £0,73 B
Dressing

A — oTMeyeHa 10CTOBEPHOCTh Pa3InyuMsl oKa3aTes sl OT 3HAaU€HUsI Y XKUBOTHBIX MHTAKTHOTO KOHTPOJIS;

B — oTMeueHa TOCTOBEPHOCTD Pa3INIMs TTOKA3aTe sl B MOIEH O3 JIeUeHUsI.

A — the significance of the difference between the indicator and the value in animals of intact control was marked;
B — marked significance of the difference in the indicator in the model without treatment.
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Puc. 3. Cocmosnue panvt y scugomuuix epynnwi Konmpoas 1 na 7-e cymiu: a — OHO K0dcHoU panbl. THoliHO-Hekpomuyeckuil caoil, (puopuH, epanyisiyuoHHas
MKaHb, NOOKONCHbLI MblUEYHbLI CA0i; b — OHO K0JCHOU paHsl. Pacnpocmpanerue eocnanerus é muiueutsiil croi. Mukpoabeyeccol 6 30He paHyAsyUOHHOL
MKaHU,; ¢ — Kpail KOJCHOU panbl. THOUHO-HeKpomu4ecKuil cA0il, KPOBOUNUSHUSL, SDAHYAAUUOHHAS MKAHb, AKAHMO3, 2UNEPKEPAMO3 SNUMeAUs.

Fig. 3. The wound condition in animals of group control 1 on the 7th day: a — the bottom of the skin wound. Purulent-necrotic layer, fibrin, granulation tissue,
subcutaneous muscle layer; b — the bottom of the skin wound. The spread of inflammation in the muscle layer. Microabscesses in the area of granulation tissue;

¢ — the edge of the skin wound. Purulent necrotic layer, hemorrhage, granulation tissue, acanthosis, hyperkeratosis of the epithelium

MIPUKPEIJICH K TTOBEPXHOCTU paHbI 1 aIcOpOUpPYeET B ce-
051 KJIETOUYHBIN neTpuT (puc. S5a). [HoliHO-HEeKpoTUUe-
CKUI1 CJIO¥ TI0J HUM TOHKMIA. B rpanyIsiiuoHHON TKa-
HU OOJIBIIIOE KOJTMYECTBO KPOBEHOCHBIX COCYIOB (KaK 1
B KOHTpOJIe 2, TabJI. 5) 1 KJIETOUHBIX 3JIEMEHTOB, HO 0e3
obpasoBaHus MuKpoabcieccoB. He 3adhukcnpoBaHo pac-
MPOCTpaHEeHNE BOCIIAJIeHUs Ha IIyOxKesexalie TKaHu. B
Kpae paHbI OTeK 1 TUIIEPEMUSI IEPMBI, SIBICHUS aKaHTO3a
U TUIIepKEepaTo3a BEIPaXKEHBI B MEHBIIICH CTCIICHHU, YeM Y
MBIIIIe B KOHTPOJBHBIX Ipynmax. OTMeYeH poCT 3MUTe-
JIMSI C KpaeB paHbI IO IMOBSI3KY (puc. 5b).

Ha 14-e cyrku B rpymnmnax KOHTpPOJb 1 1 KOHTPOJIb
2 TIPOM30IILIa YaCTUYHAS SIMUTEIN3ANSI KOKHON paHbI
(puc. 6). HoBooOpa3oBaHHbII SIUTEINI ObLT IIPEACTAB-
JICH TUTACTOM KJIETOK HEOAMHAKOBOI TOJIIIUHBI, HE OBLIO
YeTKOI OpraHOTUITNYECKO# T depeHINPOBKU: He BbI-
paxkeH Oa3ajbHBIN CJIOI, B IIIMITOBATOM CJIOE SIUTEIN-
OLIMTHI BaKyOJIU3MPOBAHBI, UMEJIU BHITSIHYTHIC SIApa, B
3EpHUCTOM cJioe 2—3 psija KJIETOK C KPYITHBIMU I'paHy-
Jlamu KeparoruaanHa. CoXpaHWINCH SIBJICHUS aKaHTO3a
U TUTIepKepaTo3a ¢ odpa3oBaHUEM POroBbiX KUCT. [Tof

SIUTEINEM HEPEIKO 00HAPYKMBAICH KPOBOM3IUSHUS.
BeposiTHO, HEe TIPOUCXOAMIIO TPOTHOTO IMPUKPETUICHUS
SIIUTENUS K 0a3aibHOIl MeMOpaHe, 1 OH JIEFKO TpaBMU-
posaics. [Tonm HOBooOpa30BaHHBIM SIUTEIMEM ITPOUCXO-
VIO CO3peBaHUe TpaHyISILMOHHON TKaHu. B Heil 3Ha-
YUTEJIbHO YMEHBIIIAJIOCh YMCIO0 KIETOUYHBIX 3JIEMEHTOB 1
YBEIMYMBAJIaCh OTHOCUTEIbHAS TLJIOIIAIb KOJIJIATeHOBBIX
BosIoKOH. KoyutareHoBbIe BOJIOKHA CTaHOBUJIMCH OoJIce
3pesIbIMM, O YeM CBUIACTEIbCTBOBAIM UX OoJice spKasi
okpacka (GyKCMHOM M IIPpUOOpeTeHNEe UMY TOPU30HTATIb-
HOTO XOfa.

V MBIl 9KecnepuMeHTaIbHOM TPyNITel Ha 14-e cyT-
KM OIThITA IIPOM30IIUIA MPAKTUYECKH TOJIHAS STIUTEIN3a-
ST KOKHOM paHbl. [11acT HOBOOOpa30BaHHOTO SITUTEIHS
TaKOM XK€ TOJICTBIIA M HEPOBHBIN, KaK P MCIOJIb30BAHUN
MapJIeBOI TTOBSI3KM, HO SIBJICHUSI aKaHT03a 1 THUIIepKepa-
TO3a BRIPAXEHBI B 3HAYUTEIBHO MEHBIIIEH CTEIIeHU (pHC.
7). B rpaHYISLIMOHHON TKaHU, KaK M B KOHTPOJIbHBIX
TpYIIIax, CHIKAJIOCHh KOJIMYECTBO COCYIOB U YBEINUNBA-
JIach OTHOCHUTEJIbHAS TUIOMIAAb KOJIJIATCHOBBIX BOJIOKOH
(Tabn. 6, 7).

Ta6auua 5. Omuocumenvras naowads cocyoos epanyayuonHoil mxanu, %

Table 5. The relative area of the vessels in granulation tissue, %

Control 1 (without treatment)

Observation day

7 2,68 £ 0,53
14 3,20+ 0,17
21 3,06 £ 0,67

Control 2 (gauze dressing) LG
8,06 = 1,97* 8,75 £ 0,94*
4,22+ 0,28 3,59 £ 0,25
2,88 £ 0,20 1,13 £ 0,14%*

* — pasuMyMsl CTaTUCTUYECKU JOCTOBEPHBI B CpaBHEHUM ¢ KOHTposieM 1, Pu < 0,05;
** — pasIMIus CTATUCTMYECKU TOCTOBEPHBI B CPaBHEHUH ¢ KOHTposieM 2, Pu < 0,05.
* — differences are statistically significant in comparison with control 1, Pu < 0.05;

** — differences are statistically significant in comparison with control 2, Pu < 0.05.
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Puc. 4. lucmonoeuueckue npenapamei epynnst KoHmpoas 2 na 7-e cymiu: a — OHo Kodichoti panvl. Lllupokuil enoiino-nexpomuueckuil cAo0il, 2paHyIsIyUOHHAS
mkars. HosoobpazoearnHsie cocyosi 6 epanyaayuoHHol mxanu; b — kpaii KodcHoi pansl. THoUHO-Hekpomuyeckuil caoil, epanyiayuonHas mxans. Hoeoobpa-
308QHHbLI SNUMeENUL] C ABACHUSMU 2UnepKepamo3sa u akanmosa. Omceaoenue snuments Om nooAelCaueli 2panyAsIyUOHHON MKAHU

Fig. 4. Histological preparations of control group 2 on the 7th day: a — the bottom of the skin wound. Wide purulent-necrotic layer, granulation tissue. Newly
formed vessels in granulation tissue; b — the edge of the skin wound. Purulent necrotic layer, granulation tissue. Newly formed epithelium with the phenomena
of hyperkeratosis and acanthosis. Separation of the epithelium from the underlying granulation tissue

Puc. 5. lucmonoeuueckue npenapamor epynnvl JCUBOMHbIX ¢ IKCHEPUMEHMANbHOU PAHOU HA 7-e CymKu: a — adcopouuss mkanesoeo denopuma, b — kpaii
Koxcroil panst. Habaodaemes snumenuzayusi pamsl ¢ yMepeHHbIMU A6ACHUSMU SUNePKepamo3a u akawmosa. Ommevaemes: 0mcymemeue eHolUHo-HeKpomu-

UecKo2eo cao:

Fig. 5. Histological preparations of a group of animals with an experimental wound on the 7th day: a — adsorption of tissue dendrite; b — the edge of the skin
wound. Epithelialization of the wound with moderate symptoms of hyperkeratosis and acanthosis is observed. There is a lack of purulent-necrotic layer

Puc. 6. Koxcrnas pana 6 epynne konmpoas 2 (mapaesas noészka) na 14-e
cymiu. Cmpyn Ha nosepxnocmu pansl. Henoanas snumenusayus KojcHoll
panst. Mukpoabeyeccol 6 30He epaAHYAAYUOHHOU MKAHU. AKaHmMo3 u eunep-
Kepamo3 H08000pa308aHHO20 SNUMeENUs.

Fig. 6. Skin wound in control group 2 (gauze dressing) on the 14th day. Scab
on the surface of the wound. Incomplete epithelization of the skin wound.
Microabscesses in the area of granulation tissue. Acanthosis and
hyperkeratosis of the newly formed epithelium

Ha 21-e cyTku moyHas snMTean3anns KOXXKHOM pa-
HBI IIPOM30IIIJIA Y MBIIIEH BceX rpymmn. OQHaKO CTEIeHb
OpraHoOTUIINYEeCKOM nuddepeHINPOBKY dUAEPMUCA B
KOHTPOJIBHBIX TPYIIIaX U TP UCIIOIH30BaHUM UCCIICoYe-
MOTO MePEeBI30YHOr0 MaTepurasa obuia pa3inuyHoii. HoBo-
00pa30BaHHBINM AMUTEINMI IPU UCITOJIb30BAHUU MapJIeBOM
TOBSI3KM OCTaBaJICSI HEOMMHAKOBBIM I10 TOJIIIIMHE Ha BCEM
npoTsokeHnn. CoXpaHsUIMCh SIBJIEHUS TUIIepKepaTo3a. Y
MBIIIEH C MOBSI3KOU U3 IIEPEBI30YHOTO MaTepraja B 3TOT
CPOK IIJIACT AIMUTEINAIBHBIX KJIIETOK OBLIT 00JIee TOHKUM 1
poBHBEIM (puc. §). TolImHa pOroBOro CJIos JOCTOBEPHO
MEHBIIIe, YeM TIPHY MCITOJh30BAaHMUM MapJIeBOM IMOBSI3KHU
(Taba. 7). B aT0ii ke TpymIe nuio 6oyiee aKTUBHOE CO-
3peBaHue IPaHYJISIUOHHON TKaHU. B Heil mocToBepHO
yYMEHbIIIaJach OTHOCUTEIbHAS TUIOIIAAb KPOBEHOCHBIX
cocynoB (oHU nudbepeHIIMPOBAINCH B apTepUH U BEHbI)
¥ YBeJIMIMBAJIaCh OTHOCHUTENIbHAS TUIOIIAIb KOJUIareHO-
BBIX BOJIOKOH (cM. TabI1. 5, 6).
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Tabmua 6. Omnocumenvras naowadb KoA1a2eHO8bIX 80N0KOH SPAHYAAUUOHHOU mKaHU, %
Table 6. The relative area of collagen fibers of granulation tissue, %

Observation day Control 1 (without treatment) e Dressing
7 8,04 + 1,65 12,02 + 2,34 11,82 £ 1,62
14 17,60 £ 2,63 16,08 £ 2,04 21,88 + 3,86
21 39,30 £ 3,06 36,60 + 4,58 47,08 + 1,23%*
Tabmuua 7. Toawuna Hogoobpaszosantoeo snudepmuca (6e3 po2080eo ca0s), MKM
Table 7. The thickness of the newly formed epidermis (without the stratum corneum), microns
Observation day Control 1 (without treatment) St e i) Dressing
14 79,52 + 7,42 60,92 £+ 6,96* 62,14 + 6,78*
21 50,76 + 9,44 35,36 + 2,64 30,28 £ 2,31
21
PoroBoii cioit 50,76 + 9,44 37,68 + 2,86 26,30 + 3,26%*

Stratum corneum

* — pa3NUyMs CTaTUCTUYECKH TOCTOBEPHBI B CpaBHEHUHU ¢ KOoHTpoJem 1, Pu < 0,05;
** — pa3nnuMs CTaTUCTUYECKU JOCTOBEPHBI B CPaBHEHMHU ¢ KOHTposieM 2, Pu < 0,05.
* — differences are statistically significant in comparison with control 1, Pu < 0.05;

** — differences are statistically significant in comparison with control 2, Pu < 0.05.

a 7 b

Puc. 7. Tucmonoeuueckue npenapamoi #CUBOMHBIX: A — IKCHEPUMEHMAanvhas epynna Ha 14-e cymxu. Iloanas snumenuzayus panvl. YmepenHuiii eunepke-
pamos u npaKmu4ecku noaHoe omcymcemeue akawmo3sa. Iliacm snumenus 6osee posHwlil; b — epynna konmpoas 2 (mapaesas nossska) Ha 21-e cymku.
Toanas snumenusayus pansl. Hezasepuwennas ouggpepenyuposka snudepmuca. Heposrwiii naacm u yseauuenue moauwjunsl Snumentis, unepKepamos

Fig. 7. Histological preparations of animals: a — experimental group on the 14th day. Complete epithelialization of the wound. Moderate hyperkeratosis and
almost complete absence of acanthosis. The layer of the epithelium is more even; b — control group 2 (gauze dressing) on the 21st day. Complete epithelialization
of the wound. Incomplete differentiation of the epidermis. Rough layer and increase in thickness of the epithelium, hyperkeratosis

3aknioyeHue MOBPEXACHMSI, YBEIMYMBAsI KOJIMYECTBO XUBOTHBIX C
PesynbraThl IPOBEIEHHOTO UCCIEAOBAHMS IIO3BOIM-  IIOJHOM 3MUTeIM3aluel paHeBoro AedeKra, CHIXKast KO-
JIM YCTAHOBUTH, YTO MEPEBSA30YHBIN MaTepual VitaVallis  1r4ecTBO XMBOTHBIX ¢ BoKanu3auueil. [TepeBsa30yHbIii
OKa3bIBaeT I0JOXUTEIbHOE BAMSHUE Ha 3aXMBJIEHHWE  MaTepHall IPUBOAMT K 00jiee COBEPILEHHOM OpraHOTUIIN-
KOXHOI paHbl, COKpallasi CPOKM 3aXKUBJIEHUSI pAHEBOro  4yeckoii AuddepeHIpoBKe 00pa3yIoLIerocs SruaepMuca u
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Puc. 8. Kooxcras pana 6 skcnepumenmanwroil epynne na 21-e cymku. boaee
COBEPUIeHHAS OP2AHOMURUYECKas OUDepeHuposKa HOB00OPA308aHHO20
snumenus. Cospearue epanyIsiyuoOHHOL MKAHU

Fig. 8. Skin wound in the experimental group on the 21Ist day. More perfect
organotypic differentiation of the newly formed epithelium. Granulation tissue

[=]
N
[=]
N

YCKOPSIET CO3peBaHNe TPaHy IIIIMOHHOM TKaHU. Takoi a¢-
(deKT MOXKET OBITH 00YCJIOBJIEH COBOKYITHOCTBIO HECKOJIb-
KX (haKTOPOB: CHIDKEHIE BOCITAJIUTEIIBHBIX IIPOIIECCOB 3a
CYET yIaJeHUs 1 yaep>KaHus paHEeBOIro Kccyaara, B TOM
YHCJIe ¥ MaTOTeHHOI MUKPO(DIIOPHI, CTUMYJISALIMS KpaeBoi
SIUTEN3AINN, 3a1TUTa (DOPMUPYIOIIEHCS TPAHYIISIIIMOH-
HOM TKaHU OT BbICBIXaHUS U YCKOPEHUE €€ CO3PEBAHMSI.

VOL.7

Coomeemcmeue npunyunam >muxu. ViccienoBaHus IPOBOAWINCH B
cootBeTcTBUM ¢ [IpaBuIamMu Haexaliei 1a00paTopHO MPaKTUKI
(npuka3 Munsnpasa Poccuu o1 01.04.2016 N 1991 «O6 yTBepKaeHUN
[TpaBun Hamexallei 1abopaTOpHOI MPaAKTUKU»).

Koughauxm unmepecos. Kupunoa Haranbs ButanbeBHa — qupekTop
000 «Aksenut» (Tomck, Poccust); ocTajabHble COaBTOPbI AEKJIapy-
PYIOT OTCYTCTBHE SIBHBIX Y TOTEHIIUATBHBIX KOH(MINKTOB UHTEPECOB,
CBSI3aHHBIX C MyOJIMKAIIMei HACTOSIIEH CTaThU.

Dunancuposanue. ViccnenoBaHe XapaKTepUCTHK MEPEBI30YHOTO
MaTepuaja mpoBeleHO B paMKax rocyaapcTBeHHOTo 3ananus UDTIM
CO PAH, npoexr 111.23.2.5 u nmana HUP Poccuiicko-BbreTHamMmckoro
Tpornuueckoro HayYHO-UCCIEI0BATENBCKOTO U TEXHOJIOTUYECKOTO

maturation
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