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TREATMENT OF INFECTED WOUNDS WITH A CHITOSAN-COLLAGEN
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MpencTaBneHbl pe3ynbTaThl 9KCNEPUMEHTaNbHON anpobaunm XMTO3aH-KON1areHOBOro PaHeBOro NOKPbLITUS C AU-
OKCUOMHOM 1 TNA0KAUHOM NPU NevYeHUn MHOULMPOBAHHBLIX PaH. OKCNEePUMEHT BbIMOJIHEH Ha Kpbicax nopoasl BucTtap,
KOTOPbIM MOAenMpoBanach MHGuMUMpoBaHHas paHa. JledeHne npoBoaMIOCh eXXeQHEBHO B TedeHne 15 cyTok. YCcTaHOB-
NeHo, 4To K 15 cyTkam paHbl yMeHbLLMAnCh 6onee 4em Ha 98 %, makcrMasbHas CKOPOCTb 3aXMBAEHNA NPUXOAMAACH Ha
1-5 cyTku. JlenkounTo3 ¢ NMM@ounUTo30M, oTMedaBlmnecs Ha 1 n 5 cytkn, ncyesanu k 10 gHio akcnepmumeHTa. Obce-
MEHEHHOCTb paH B Hayane akcnepumeHTa coctaenana 34,4x10% KOE/r, k 15 cyTtkam ymeHblianach go 1,7x104 KOE/r.
JaHHble rmctonornyeckoro 1 MoppomMeTpruyeckoro METOAOB NoATBEPXAANU, 4To K 15 cyTkam dasa skccypaunm Obina
NOJIHOCTbLIO 3aBepLueHa 1 Nuk nponudepaTnBHor dasbl Obin NpoaeH. MNokasaTenn rMapPoKCUNPOIMHOBOro TecTa no-
Kasanu nnaHOMEepHOe yBeMYeHMEe ero KOHLEHTPaLMn, YTO YKa3biBano Ha akTUBHbBIA CUHTE3 KonlareHa B obnacTtu ge-
dekTa.

KntoveBbie crioBa: ne4eHne paH, paHeBow npoLecc, XMTo3aH, KosnareH, ANOKCUANH, INLOKauH, paHeBoe rokpbITue,
WHGUUMpoBaHHas paHa

This article presents the results of experimental testing of chitosan-collagen wound dressing with dioxydin and lidocain
when healing the infected wounds. The experiment was performed on Wistar rats with a modeled infected wound. The
treatment was carried out daily for 15 days. The results are evaluated on the basis of planimetric, bacteriological, histological,
morphometric, biochemical and hematological methods of research, the data were processed statistically. It was found that
by the 15th day the wounds had decreased by more than 98 %, the maximum healing rate was at 1-5 days. Leukocytosis
with lymphocytosis, noted on the days 1 and 5, disappeared by the 10th day of the experiment. Wound contamination at
the beginning of the experiment was 34.4x106 CFU/g, by 15 days it decreased to 1.7x104 CFU/g. The histological and
morphometric data confirmed that by 15 days the exudation phase was fully completed and the peak of the proliferative
phase was passed. Indicators of hydroxyproline test showed an increase in its concentration, which indicates the active
synthesis of collagen in the area of the defect.

Keywords: wound treatment, wound process, chitosan, collagen, dioxydin, lidocain, wound covering, infected wound

Anga umtupoBaHusa: bexuvH A. U., Jlunatos B. A., ®poHyek 3. B., MNpuropbsH A. 0., Haumasana M. . 3. JIEHEHUVE UH-
OPNUMPOBAHHBIX PAH XMTO3AH-KOJIJTATEHOBbIM KOMMJIEKCOM C AMOKCUONHOM U IMOOKANHOM B YC/10OBU-
AX BKCMNEPUMEHTA. MeaunumnHckunii BecTHuk CeBepHoro KaBka3sa. 2019;14(1.2):159-163.

DOI - https://doi.org/10.14300/mnnc.2019.14005

For citation: Bezhin A. |, Lipatov V. A., Fronchek E. V., Grigoryan A. Yu., Naimzada M. D. Z. TREATMENT OF INFECTED
WOUNDS WITH A CHITOSAN-COLLAGEN COMPLEX WITH DIOXYDIN AND LIDOCAIN IN THE EXPERIMENTAL CONDITIONS.
Medical News of North Caucasus. 2019;14(1.2):159-163. DOI -https://doi.org/10.14300/mnnc.2019.14005 (In Russ.)

ANT - anaHMHaMUHOTpaHcdhepasa KOE - konoHueobpasytowas eanHuLa
ACT - acnapTtataMuHoTpaHcdepasa
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CTPYKTYype MNnauueHTOB XUPYPruyeckux cra-
unoHapoB B 30-35 % cnydasax BcTpeualoTcq
OOoJibHbI€ C FHOWHbLIMM 32a00/1€eBaHNAMUN MATKUX

TkaHen [1, 2, 3]. Ha coBpemeHHOM 3Tane C/NOXHO

npeactaButb cebe acpdeKTUBHYIO Tepanuio rHo-

HOro mnpouecca MArkux TkaHeil 6e3 nNpuMeHeHud

aKTUBHOro ApPeHuUpoBaHUs (MCMNONb30BaHUE BaKy-

YMHbIX CUCTEM, acnuMpPaunoOHHO-O30HOBOro Ape-

HupoBaHus) [3, 4]. OgHaKo Henb3s UrHOPUPOBaThb

npuMeHeHue Nne4yebHbIX paHeBbIX MOBA30K C UMMO-

OMIN30BaHHBIMU JIEKAPCTBEHHbIMU CYGCTaHLUUAMMN.

OHM yAOOHbI B NPAKTUY€CKOM OTHOLUEHUUN, BKOHO-

MMWYECKMU BbIFrOA4HbI, MOTYT NPUMEHSATbLCS KakK Ha aTa-

ne am0OynaTOPHOro sie4eHus, Tak U B NOJIEBbIX YCJIO-

Busax [5, 6, 7].

B paHHOM acnekTte BaxHylO pojib Urpaet CooT-
BETCTBME TpebOBaHMSM, KOTOpPble MNPEeabsABASIOTCS K
PaHEBbIM TMOKPbLITUAM: aTPABMATUYHOCTb, MPOSIOHIU-
pOBaHHOCTb [JeNcTBUS, 0akTepUUMOHOCTb, BbiCOKas
COpBOLUMOHHAsA aKTMBHOCTb, CTUMYNSALMS npouecca pe-
reHepauun [8, 9, 10]. ng yero Heo6xoAUMO TLUATESb-
HO Noab6upaTb KOMOMHALMIO NEKAPCTBEHHbIX BELLECTB
M OCHOBY PaHEBOIrO MOKPbITUS, HA KOTOPOW OHU OyayT
nMMobunn3npoBaHbl. OOHON U3 TakMx OCHOB SIBASIETCSH
OMONOrMYeCKN aKTUBHbIN XUTO3aH-KONareHoBbIN Nonm-
9NEKTPOJINTHBIN KOMMJIEKC, KOTOPLI 06/1aaeT XOPOLUEi
BO34yXOMPOHMLAEMOCTbIO, CO3[4aBas B TO XE Bpems
npensTcTBue AN KOHTAMUHALMKN paHbl MUKPOOPraHn3-
mamm [11, 12].

Llenb nccnepoBaHua — 1M3y4nTb PaHO3aXMBSIOLLEE
CBOWCTBO XUTO3aH-KONMAreHoBOro KOMrsiekca C BKJIO-
YEHNEeM JIeKapCTBEHHbIX CYOCTaHUUIA aHTUCENTUKa W
aHecTeTmKa npu MeCcTHOM BO34EeNCTBUM Ha MHOULMPO-
BaHHYIO pPaHy B 9KCMNEPUMEHTE N OLEHUTb ero Tokcu4ye-
CKOe BO3ENCTBUE Ha MeYeHb U NOYKN.

Matepuan u metoabl. Matepuanom anis nccneno-
BaHMS SIBNSJIOCb PaHEBOE MOKPbLITUE B BUAE BbICOKOMO-
pucToin rybkm pasamepom 2x2x0,4 cM 13 NONINEKTPO-
JINTHOrO KOMMJIeEKCa cocTaBa XxuTo3aH/konnareH 2:1,
cnocobHol Kk Bbuogerpagaunn 1 BkJoYaoLwel B cebs
OVOKCUANH N NTNO0KANH.

OCHOBHble  DU3NKO-XUMUYECKME  XapPaKTEPUCTUKN
06pasLoB: NOBEPXHOCTHAsA NIOTHOCTL 8—12 Mr/cM?2, no-
rnoTuTenbHasi CNOCOOHOCTb MO BOAE (PaHEBOMY 3KCCY-
paty) 20-30 r/r, unn 0,2-0,3 mn/cM2, pH BOOHO BLITSX-
kn 5,4-5,6. MaccoBble Jonn guokcuamHa n nugokanHa
0,51 2,0 % cOOTBETCTBEHHO.

OKCNEePUMEHT in vivo BbINOHEH Ha 80 6enbIx Kpblcax-
camuax nopogpl «Buctap» macconm 180-200 r, pasge-
JNIeHHbIX Ha 2 rpynnbl No 40 ronos. B KOHTPONbLHOW rpynne
Jle4eHne He NPOBOAMIIOCH, B OMbITHOW rpynne NnpoBOau-
N Ne4YeHME C MOMOLLbIO MUCCIeQYEMOr0 PaHeBOro no-
KPbITUS.

Ona mogenvpoBaHusa MHOUUMPOBAHHOW paHbl Mo
WHransiuMoHHbIM Hapko3oM 6e3 cobnioaeHns cTepub-
HOCTM Ha MpenBapuTENlbHO BbIOPUTOM Y4aCTKE CMUHbI
KPbICbl UCCEKANCS KOXHO-MOAKOXHbIN TOCKYT Pa3MepoM
16x16 MM (Takmm o6pa3om, niowadb paHbl COCTaBAsA-
na 250+4 mm?), panee B TedeHne 3 CyToK Npoucxoamna
KOHTaMUHaUMS paHbl €CTECTBEHHbIM MyTeM, Jie4yeHue
HauYMHanM Ha 4 CyTku nocne MoAEenMpPoBaHUs NyTemM Ha-
JIOXXEHUS UCCNeLyeMOro PaHeBOro MokKpbITUS Ha paHy
(onbITHaga rpynna) v dukcaumm naacTblPHOW MOBA3KOM
(onbITHas U KOHTPOJIbHAA rpynna).

B xope akcnepumeHTa MPUMEHSANU crneaylouime
MeTOoAbl WCCNeAOoBaHUA: MNNAaHUMETPUYECKN MeToq,
J1. H. TlonoBon (onpegensann naowagb paH, NPOoueHT
YMEHbLUEHNS NAOWAaAnN paH N CKOPOCTb 3aXUBNEHUS);
6aKTepuoNorMyecknii — KONMYECTBEHHOE onpene-
NeHNE MUKPOOPraHnamoB B 1 r TkaHuU MHOUAbTpaTa
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(KOE/r); ructonorn4yeckoe n3yyeHve npenapaToB paH
npu okpacke reMaTtokCUINH-303MHOM 1 No BaH-TM30H
(cBeTOBasi MMKPOCKOMNUS OCYLLECTBAANACh HA MUKPO-
ckone Leica CME), mopdomeTpuyeckoe nccnenosa-
HMe, 3akJioyaloLeecsa B NoAcHETE KJIETOUYHbIX 3/IEMEH-
T0B (pMbpodNacToB, rpaHyoUMUTOB, NMMEPOLMTOB U
MakpodaroB) B Mukponpenapartax paH. bnoxmmuye-
CK1e nccnenoBaHns Npou3BoauINCbL aBTOMaTUYECKUM
6uoxmmmnyecknm aHanmsatopom «<ACCENT 200>, onpe-
OENANN YyPOBEHb KpeaTuHuHa, moveBuHbl, AJIT n ACT,;
npu remMaTosiorMyeckoM MCCclefoBaHUN onpenensnm
nenkounTbl, NMMOOLUUTBI, TPAHYNOLMUTbI, SPUTPOLUTHI,
reMornobuH, reMaTtokpuTt, TPOMOOLUUTbI C MOMOLLBIO
aBTOMATMYECKOro remMaTofIorMyeckoro aHanmaartopa
«RT-7600S»; KOHUEHTpaALMIO MMAOPOKCUNPOaHa B 00-
pasuax paHeBbIX NpenapaToB U3yyanu ¢ NOMOLLbIO KO-
JIOPUMETPUYECKOro MeToAa onpenesieHns NpoaykTOB
peakunm OKUCIIEHHOrO rMAPOKCUMNPOMHA U peakTuBa
Opnuxa.

PeaynbTtaThl dukcmposanu Ha 1, 5, 10 n 15 cytkm (Ha
KaXXJ0M CPOKe N3 9KcneprmMeHTa BblIBOAMNOCHL No 10 xu-
BOTHbIX).

MonyyeHHble JaHHble 0O6paboTaHbl CTATUCTUMYECKU
c nomouwpio naketa Microsoft Excel 2010 n Statisti-
ca v. 6.0. KonuyecTBeHHble NpU3HaKkn NPeacTaBnsnv B
BUAE MeamaHsbl, 25-ron 75-ro nepuentuneii (Me(25;75)).
Mpun BHYTPUIrPYNMnOBOM MHOXECTBEHHOM CPABHEHUWN UC-
nonb3osanu Kruskal — Wallis test, c nocneayowmnm cpas-
HEeHMEM CcpefHuX paHros. [pu cpaBHEHUN MexXay coboM
nokasarenemn OnbITHON N KOHTPOJIbHOM rpynmn NpUMeHs-
nn U-kputepuin MaHHa — YutHu. Kputmnyeckuin ypoBeHb
CTaTUCTUYECKOM 3HAYMUMOCTU NpuHAT p<0,05.

PesynbTaTtbl 1 06cyxaeHune. Ha nepsble CyTKM Ha-
Yyana nevyeHuns (4eTBepTble CYTKN NOCNe MOAENMPOBaHUSA
MHOULUMPOBAHHON PaHbl) Y BCEX NOAOMNbLITHLIX OTMEeYasncs
nepmndokanbHbii OTEK BOKPYr paHeBOro nedekrta, He-
3Ha4YNTENbHOE OTAENSEMOE N3 PaH OT 6eCLBETHOrO NMpo-
3pPayYHoOro Ao CBETNI0-XENTOro MyTHoro. lNMepeBasku ocy-
LLLECTBJISANIN eXXeQHEBHO B TeyeHne 15 CyToK.

Mpn oueHke pe3ynbTaToB MAAHUMETPUKU paH Bblno
BbISIBIEHO, 4YTO B OMbITHOW rpynne naowanb paH K
10 cytkam ymeHblwmnacek ¢ 250 (250; 252) oo 19 (12;
22) MM? (pasnuunsa CTaTUCTUYECKM 3HAYMMbI), a K 15 cyT-
KaM TMpPOLLEHT YMEHbLUEeHUS Mnaowaau paH COCTaBui
98,8 % (98,8; 99,2). Npn aTOM MakcmanbHast CKOPOCTb
3aXuBneHns Oblna oTMevyeHa Ha oTpe3ke 1-5 cyTku u
coctaBuna 16,9 %/cytkm (16,5; 17,8), 4yto ctaTucTu-
YeCKM AO0CTOBEPHO OT/IMYANOCh OT Pe3yNbTaToOB, MONYy-
YyeHHbIX Ha 5-10 (5,2 (4,3; 5,8) %/cyTkn) n 10-15 (1,2
(0,7; 1,4) %/cyTkun) cyTkn. B TO e Bpems B KOHTPOJIb-
HOW rpynne niaowans paH K 15 cytkam cokpaTtmnacb 40
69 mm?2 (61; 74), uTo cooTBeTcTBOBaNO 72,8 % (69,8;
76,5), a MakcMManbHas CKOPOCTb 3aXMBNEHUS OTMe-
yanacb Ha 1-5 cytkm (5,7 %/cytkm (5,2; 6,0)). Mexay
OMbITHOM M KOHTPOJbHOM rpynnamu pasnmyums no BCEM
NniaHMMETPUYECKMM NMoKa3aTesnsaMm Obiv CTaTUCTUHECKN
3Ha4nmsbl (p<0,05).

Bblnio oTMe4eHo, 4To Ha 5 cyTkn HabnoaeHus B obe-
MX FPynnax NpoMCX0AMII0 CHUXEHWE YPOBHS KpeaTMHUHA
M MOYEBUHbI HMXE pedepeHTHbIX 3HAYEHUIN, OOHAKO K
10 cyTKam NpoOnCX0ANN0 BOCCTAHOBMIEHME NOKa3aTENEN,
JaHHbI PEeHOMEH TPaKTOBANICA KakK KpPaTKOBPEeMeHHast
OTBETHAs peakuus Ha MoaenupoBaHne UHPUUMPOBAH-
HOI paHbl (Tabn. 1).

Mpun mopdonormieckom nccneaoBaHny NeYeHn 1 No-
yek B 06eunx rpynnax oTMe4asnocb OTCYTCTBME B MapeH-
XMUMe NaToNOrN4EeCKNX 3MeHeHUn. CTPyKTypa NoYEUHbIX
Teneuy n oToenoB HePPOHOB COXpaHHa, 6anoyHas CTpyk-
Typa OONEeK NMeYeHn Takke He M3MeHeHa. AHanoruvyHas
KapTuHa Habnoaanacb Ha BCEX CPOKaxX MCCNef0BaHNS.
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Tabnuuya 1
Buoxumuyeckue nokasarenu kposu, Me (25;75), n=10
Moka3za- Ea. PedepeHTHbIe CyTkm
TeNb |M3MepeHusi| 3HayeHus Fpynna 1 5 10 15
onbIT 40,8 28,1 29,9 30,4
EEﬁaTM- MKMOJTb/ 1 29,3-75,4 (39,2; 44,3) (25,7; 30)* (29,1; 30,2)* (29,9; 31,4)
KoHTponb 40,1 (38,4; 43,2)|28,8 (25,1; 32,1)|31,8 (29,3; 32,5)|31,9 (30,1; 32,9)
MoueBu- onbIT 517 (5121 613) 317 (3111 319)* 514 (51 517)# 514 (5111 517)#
4,8-1
Ha MMOnb/n 8106 K ponn| 6,1 (5.7 6,2) | 4.0 (3.7:4.2) | 56 (5.2; 6) 5,5 (5,4; 6)
onbIT 46,9 78,6 54,3 69,4
ANT En/n 40-115 (39,2; 61) (75,2; 81,3)* (45,2; 65,3)* | (68,1; 74,1)*
KoHTponsb| 51 (47,1; 53,2) | 65,2 (62; 70,8) |63,6 (50,7; 65,1)|72,2 (70,6; 77,1)
ACT Ea/n 79-196 onbiT (87,5 (83,1; 92,3)|86,9 (84,2; 89,1)|88,9 (85,8; 90,4)86,6 (83,6; 88,3)
KoHTponb | 90,4 (85,2 ; 93) | 84,3 (84; 88,6) |87,8 (86,5; 92,2)|89,1 (81,8; 91,3)

lMpumeyanne: (Kruskal — Wallis test, ¢ nocneayowmm cpaBHEHNEM CPEAHMX PAHTOB B OMbITHOW rpynne):

* — p<0,05 npu cpaBHEHUN 1 CYTOK C OCTasIbHbIMU;
# — p<0,05 npu cpaBHeHun 5 cytok ¢ 10 1 15.

Me>xay nokasaTenisiMy KOHTPOJIbHOM 1 OMbITHOW FPyNn 3HAYUMbIX OT/IMYUIA HAWAEHO He Oblio.

Mokazatenn «6enoii» KPOBU pearnpoBann Ha pPasBu-
BaloLWLNACA NHPEKLMOHHBIN NpoLecc crneayoLwuym obpa-
30M, Ha 1 1 5 CyTKM B ONbITHOM rpynre oTMeyasncy Nemnko-
LMTO3 C yBENNYEHMEM KONNYeCcTBa NMMPOLNTOB, a Takxke
rpPaHyoUNTONEHUS C TEHAEHLUMEN K HOpManm3aunm no-
kasatenein k 10 cyTkam (pas3nmuus CTaTUcTUYeckn 4OCTO-

BEpHbI). B KOHTPONBLHOM rpynne NeNKoLMTO3 COXPaHSANCca
no 10 cyTok, a Ha 15 cyTkM oTMe4Yanncb CTaTUCTUYECKUN
3HaYMMble OTINYMSA OT OMbITHOW rpynnsl (Tabn. 2). Ypo-
BEHb NMMdOLNTOB XOTb 1 HAXOAMCS B Npeaesiax HopMbl
Ha 10 n 15 cyTkun, HO GbIN B 2 pa3a BbilliEe, YEM B OMbITHOW
rpynne (pasnm4ns CTaTUCTUYECKM OOCTOBEPHDI).

Tabnvuya 2
Pe3ynbTaTtbl remaToniorn4yeckoro uccnegosanvusa, Me (25;75), n=8
MNMokaza- En. PedepeHTHbIE CyTku
Tenb |M3MepeHusi| 3HaueHus Fpynna 1 5 10 15
onbIT 27,1 (24,3; 29,7)| 21 (20,3; 21,5) 17,2 12
Neitko- 109/n 52-190 ! e e (16,8; 17,5)* | (11,8; 12,2)*#
BTl KOHTPONB(27,7 (25,2; 28,9)[22,2 (20,1; 22,7)[19,3 (16,5; 19,6) 13 (21)5@'8?

- 20,9 (17,4; 22,3)| 18,5(17,9; 19) | 6,15 (5,1; 7,3)* | 5,1 (4,7; 5,2)**
nVIMCbO 109/11 4,4—16,9 onbIT I ( 1 ’ ) 8/ ( 121 ) ’ ( =1 7 ) ’ ( 17 2 )
UMbl koHTponb| 21,1 (17,6; 22) (19,4 (17,7; 20,8)| 14 (9,8; 14,6)° | 10,7 (8,5; 12)@
MpaHy- 10%/n 20-7.8 onbIT 1,9 (1,7; 2,1) 0,9 (0,7; 0,9) |4,6(3,7; 5,7)**| 3,9 (3,8; 4,1)*
noumnTbI KoHTpons| 3,5(2,2; 4,1) | 2,2 (1,5; 2,7)® 5,1(4,4; 6) 5 (4, 5,5)
SpuTpo- 102/n 53-91 onbIT 10 (9,7; 10,5) | 8,7 (8,4; 9,2)* 9,4 (9,4; 9,5) 8,9 (8,7; 9,1)*
LUnTbI o KoHTponb| 9,2 (8,4; 10,1) 9(8,5; 9,2) 9,7 (9,2; 9,9) 9,2 (9; 9,3)

. 119,5 . # 131
Femo- ” - onbiT | 126 (125; 129) | (118’5, 121 5y |130 (129; 130)* | (159 57131 5y
rno6uH - . 127,1 130,2 .
KOHTponb|130 (124,1; 131) (120.8; 128) (127,6; 131,4) 129 (129; 130,8)
onbIT 42,6 (42,2; 43,9) 37,2 39,5 (39,4; 39,6) 38,9
feMaro- | o 39,3-52,2 2T TP (35,7, 39,8)* P72 1R 2T (38,6 39,2)*
P KOHTPONb| 44 (41,7; 45,3) |38,5 (35,9; 40,5)[39,9 (39,3; 40,4)[40,1 (38,6; 40,9)
1021,5 1030,5 1054 .
TpoM60- | 100/n | 430-1000 OMbIT | (1000; 1040) | (981,5; 1094,5) | (1016; 1103,5) | 996 (981 1018)
unTol . . 1041 1033
KOHTPOMb | 958 (942; 1012)| 998 (975; 1061) | (1000. 1075) (990; 1081)

lMpumeyarne: (Kruskal — Wallis test, ¢ nocnenyowmm cpaBHeEHNEM CPeLHUX PAHIOB B OMbITHOM rpynne):
* — p<0,05 npu cpaBHeHUN 1 CYTOK C OCTasbHbIMU;
# — p<0,05 npwn cpaBHeHUn 5 cytok ¢ 10 n 15;
@ - p<0,05 npu cpaBHEHNN OMbITHOM FPyMMbl C KOHTPONbHOW (U-kpuTepuin MaHHa — YUTHN).

Habnopancs B 06eurx rpynnax nogbeM ypoBHS SpUTPO-

O6cemMeHeHHOCTb paH Ha 1

CYyTKM cocTaBndna

LIMTOB 10 BEPXHEN rpaHunLpbl pedepeHTHbIX 3HaYeHUM 1 aaxe
HEeCKOJbKO Bbiwe (Ha 1 1 10 cyTkn), Npu 3TOM YPOBEHb re-
MOr1061Ha Bbin HYXe HOpMbI Ha 1 1 5 CyTKM (B KOHTPOJILHOW
rpynne ToNbKO Ha 5 CYTKM), a nokasaTenn remaTtokputa kone-
Ganvck B Npeaenax HKHeN rpaHnLbl pepepeHTHbIX 3Hade-
HUA. [laHHbIE N3MEHEHNS MOXHO TPaKTOBaTb Kak OTBETHYIO
peakumnio Ha BOCNannTeNbHbIN NPOLLECC U CTPECC B CBSI3U C
MOZENMPOBAHNEM PaHbl 1 SKCNEPUMEHTOM B LIESIOM.

34,4 (34,1; 42,1)x10° n 35,1 (34,4; 41,4)x108 KOE/r 8
OMbITHOW U KOHTPOJIbHOW Fpynmnax cooTBeTCcTBEHHO. Co
BPEMEHEM MPOUCXOANSIO CHUXEHUE CTerneHn obceme-
HEHHOCTU, N K 15 cyTKam B OMbITHOW rpynrne OHa COCTaBu-
na 1,7 (1,4; 1,9)x10* KOE/r, a B KOHTpoNbHOM — 2,3 (1,9;
2,9)x108 KOE/r, pasnuuns cTaTucTUY4eCKM OCTOBEPHBI.

Mpw rmcTonorn4yeckom onucaHum MUKPONpenapaTos paH
ObII0O OTMEYEHO, YTO Ha 1 CYTKM Y BCEX XUBOTHbIX B 06enx
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rpynnax MoBEPXHOCTb pPaHbl MOKPbITA MAaCCUBHbIM GUbpU-
HO3HbIM CTPYMNOM, MHPWALTPUPOBAHHbLIM NelikoumUTamu (npe-
NMYLLLECTBEHHO HENTPOdUIIbHBIMY FPaHyNoUMTaMm) C Bbipa-
>XEHHOV MOCNOWHON OpraHn3aumen nHbunbTpara B CTpyne.

OcHOBHas 4acTb 9KCMEpPUMEHTaNIbHOM paHbl npep-
cTaBnsifia cobOli rpaHysUMOHHYIO TKaHb, B rybuHe
KOTOpPOM 0TMEeYanoCb pacLuMpeHne Kannminsapos MUKPO-
LMPKYSISTOPHOro pycna. Hag HuMu Haxoaunacs cnoi npo-
nndepupyowmx emnbpobnacTtos. B cocynax dpacumnanb-
HOro CnneTeHMss OTMEeYanoCb BEHO3HOE MOSIHOKPOBUE.
Mpuyem nopasnsgouiee 60bLWNHCTBO NIEMKOUUTOB CO-
CPenoTOYEHO Y 3HAOTENMANBHOW BbICTUIIKK, T. €. obpa-
30BasiCs «KpPaeBoOW Nyn» NEeNKOUNTOB (FOTOBATCS BbIATU
N3 cocyamcToro pycna). Takum o6pas3om, MmeeT MecTo
aKccypatmBHaa ¢asa BOCManUMTENbHOrO npouecca C
nposiBneHnaMn Havyana dasbl nponndepaunm.

Ha 5 cyTkn HabntogeHnst B ONbITHOM rpynne 06bem paHbl
MOJIHOCTBIO Obi 3aM0JIHEH 3PEION rPaHYNSALMOHHON TKaHbIO,
MMEIOLLEN MOCAOMHYIO MPOCTPAHCTBEHHYIO OpPraHn3auuio.
Bonbluylo YacTb KJIETOK B OCHOBHOM CJI0€ rpaHynsiumii co-
ctaensnu nponudepupyome dnbpobnactel. Hanbonee
NOBEPXHOCTHbLIA CAOM MPaHYN[LMA UMEN UHOW COCTaB WH-
dunbTpaTta. 3aech Npeobnagany HeMTPOPUbHbIE FPaHyo-
LUMTBI M InM@OoLMTLI. Ha Kpasx paHeBOro KkpaTepa OT4eTINBO
pasnuyMM «KpaeBoWn anuTenuasnbHbIi Ban». BONOKHWCTBIN
KOMMOHEHT NpeaCTaB/ieH TOHKMMW KOJIareHOBbIMU BOJTOK-
HaMK, KOTOPbIE MOXHO Ha3BaTb 3PENbIMU NWLLb B ry60oKUX
oTaenax Cnosi ropuaoHTanbHbIX GubpobnacTos. Mmenucb
Mopdonornyeckne nNpuaHakn 3aesepLueHns dasbl akccyna-
UK, YeTkasi NPOCTPAHCTBEHHAA OPraHN3aLLmMs FPaHyNSaLNOH-
HOW TKaHW; Hayano CO3PEBAHUS KOSINAreHOBbIX BOSIOKOH U3
rnyouHbI rpaHynsaUmMiA — HapyXy. B TO Bpemsi kak B KOHTPOJIb-
HOW rpynne OTMeYasoCb MPOAOSIKEHME 3KCCYOATUBHOM
$asbl BocnaneHus 6e3 Npu3HakoB KPAeBOM aNUTENN3aLmn.

K 10 cyTkam aKkcnepuMeHTa B OMbITHOM rpynne paHe-
BOV AedeKT NOJSIHOCTbLIO BbINMOJSIHEH MPaHYNALMOHHON TKa-
HblO, B KOTOPOW BbIAENASIOTCS CNON rOPU30HTaNbHbIX OU-
6pobnacToB, BePTUKA/IbHbIX COCYLOB U MOBEPXHOCTHbIN
cnoii. Mpu okpacke no BaH-IM'M30H 6bIN0 BUOHO, 4TO CTe-
NeHb 3PEeI0CTU KONareHOBbIX BOIOKOH CHMXanacb N3Hy-
TPW K MOBEPXHOCTU FPaHyNSaUMA 1 OT KPaeB paHbl K LLeH-
Tpy. B KOHTpPOSBHOM rpyrnne no-npexHemy oTmevanacbh
rpaHynouuTapHas HGUAbTPaUns rnyoboKMX CNOEB PaHbI.

MaTHapuaTble CyTKM HabMIOAEHMS XapakTepU30BaInChb
NMOJIHbIM 3aroSIHEHMEM PaHEBOro aedekra BOJIOKHUCTOM
coeguHnTENbHOM TKaHblo. pu okpacke no BaH-Mm3oH
OTYETNIMBO ObIIO BMOHO, YTO CTEMEHb 3PENOCTU Kona-
rEHOBbIX BOJIOKOH PaBHOMEPHA KakK Mo TOMLWUHE, Tak 1 MO
HanpaBfEHMIO OT Kpas K LeHTPY. Y BCEX OMbITHbIX XXMBOT-
HbIX MOJIHOCTbIO 3aBepLLEHA ANUTENN3ALNSA MOBEPXHOCTU
aNVAEPMUCOM 1 CHOPMUMPOBAHBI 3ak1aaku Ans BOCCTa-
HOBMIEHUSI BONOCSHBIX PONNMKYNOB. MOXHO 3aKI04YnTb,
4yTO asa sKccyaaumm 3aBepLueHa NoJIHOCTLIO U MUK MPo-
nnoepaTtmeHon dasbl Takke nponaeH. B koHTponbHOM
rpynne TOHKWI CNOM 3NUTEeNNs NOKPbIBaN rPaHyaaLmMm no
BCEl Nyowaan paHbl, NPON3BOAHbIE SNUAEPMUCA OTCYT-
CTBOBaJIK, OTMeYasncs pasrap ¢asbl nponvdepaumnm.

JaHHble rMCTONOrMYeckoro onucaHus noaTeepXxaa-
NNCb 1 pedynbTataMmn MOopdOMETPUYECKOrO NUCCnenoBa-
HUS MMKPOMPEeNnapaToB paH, KOTOPbIE MoKasanu, 4To K 5
CyTKam B OMbITHOWM rpynne Cpeau KIEeTOYHbIX 3NIEMEHTOB
Ha NepBbl MnaH BbIlWAM numdoumnTsl (58 % (54; 62)), a
KONMY4EeCTBO MakpodaroB 1 rpaHynouUTOB CHUXANOCh A0
36 % (34; 37) n 3 % (2; 3) cooTBETCTBEHHO. B KOHTPONb-
HO rpynne npesanvupoBanu rpanHynoumntsl (53 % (49; 55)),
a KonmyecTso numoumtoB coctasnano 8 % (5; 10). Ha
10 n 15 cyTkn B OMbITHOM rpynne Konu4yecTso dpunbpobdbna-
CTOB MPEBOCXOAUI0 CYMMAPHO BCE OCTasIbHbIE KNETOYHbIE
3NeMeHTbl 1 cocTaensno 64 % (32; 67) n 70 % (61; 85) co-
OTBETCTBEHHO, coaepxaHue mMakpodaroB meHee 10 %,
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rpaHynounTbl B Nose 3peHns He nonagann, KOANMYecTBO
nmMM@oumToB Ha 15 cyTkm 6b1510 22 % (12; 28). B KOHTPONb-
HOWM cepun BNIOTb A0 15 CYTOK KOJIMYECTBO rPaHysioLmnTOB
COXPaHSAIOCh Ha AOCTAaTOYHO BbICOKOM ypoBHe (35 % (28;
37)), Ha OaHHOM CpPOKe MPOUCXOAMSIO YBENNYEHUE KO-
yectBa MMOLMTOB OTHOCUTENBHO Makpodaros (11 %
(9; 13) 1 8 % (6; 9) COOTBETCTBEHHO), a coaepxaHue eu-
OpobnacTtoB cocTaBnsno 45 % (39; 48). Paznuuua mexay
nokasatesnsiMu OnbITHOM 1 KOHTPOJIbHOW FPYMM No BCEM MNO-
KazaTenam Oblnv CTaTUCTUYECKN 3HAYMMBI.

KoHueHTpauusa ruapoKCMnposiMHa Ha NepBble CYTKU B
obeux rpynnax coctaensana 8,5 (7,8; 9,8) n 8,3 (7,6; 9,7)
MKIF/MI, fanee nponcxogmno noCTENEHHOE YBENNYEHME
€ero KOHueHTpaumu, n Kk 15 cytkam B ONbITHOWM rpynne oHa
pocturna 18,9 (18,6; 19,7) mkr/mr, a B KOHTPOJIbHOW —
10,2 (9,5; 10,9) Mkr/mr (pa3nunyns Obin CTaTUCTUYECKM
NOCTOBEpPHBI). [laHHOe 0OCTOATENbCTBO rOBOPUT O 0O-
lee aKkTMBHOM CUHTE3€ KOJilareHa B 30He paHeBoro ae-
deKTa B OnbITHOM rpynne.

KomnnekcHoe nprvMeHeHne xuTo3aHa W KonnareHa B
KayeCcTBE OCHOBbI [J1si PAHEBOrO MOKPbLITUS obBecneyrBa-
€T onTuMasbHble YCNOBUS OS5 3aXKMBNEHMS paHbl. B xoge
MorsoWeHns paHEBOro OTAENSEMOro UCceayemMoe Hamu
MOKpbITUE Nepexoausio B reneobpas3Hoe COCTOSIHME, YTO
Cnoco6CTBOBANIO  MPOJSIOHIMPOBAHHOMY  BblOENIEHUIO B
paHy MMMOOWIM30BaHHbIX KOMMOHEHTOB (OMOKCUAOWHA U
nmpokamHa), a Takke MNOAAEPXKMBANO BIAXHYIO Cpeny
1 3aWMLLAN0 NOBEPXHOCTL PaHbl OT AasIbHENLLEro 3arpss-
HeHUs. VMI3BECTHO, 4YTO XMTO3aH CTUMYNMPYEeT MpPOLLeCC
npoandepaunmn (Bo3oencTeyeT Ha GakTop pocTa aHaoTe-
1§t COCYA0B U FpaHynounTapHO-MakpodaranbHOro Kono-
HUECTUMYNpPYIOLLLErO ¢akTopa), a KonnareH, BXOASLLNA B
COCTaB KOMIJ1ekca, ABaseTca MaTpuLen ons pocta HOBOW
TKaHW, 3amellatowen paHeson gedekt [5, 13]. [daHHoe
06CTOATENBCTBO ObIIO MOATBEPXKAEHO HA OCHOBAHUU TN-
OPOKCUMPOSIMHOBOrO, TUCTOJIOTMYECKOro u mopdome-
TPUY4ECKOro MEeToA0B UCCNeaoBaHUs. Hannyme B coctase
KoMmnsekca MMMOOUIN30BAHHOIO OWOKCUAMHA Crnocob-
CTBOBaI0 OGbICTPOMY CHUXEHMIO MUKPOOHOWM Harpysku B
paHe k 15 cytkam 6onee yem B 2000 pa3 no CpaBHEHMIO C
NCX0OHbIMKM 3HaYeHaMK. CnenyeT OTMETUTb, HTO AMOKCU-
OvH aBnsieTcs 9dOEKTUBHBIM aHTUCENTUKOM B OTHOLLIEHUN
kak aspoboB, Tak N aHa3poboB, OAHAKO B HALLEeM ucche-
[0BaHMM BMNeEpPBbIE NOSy4EHO NoATBEPXAEHNE ero adpdek-
TUBHOCTU NPY UMMOBUIN3ALNN B XUTO3aH-KOJITareHOBOM
komnnekce. B Hawem akcnepumeHTe npu exeaHEBHOM
MECTHOM MPVMEHEHNN PAHEBOrO MOKPbLITUSA C ANOKCUOM-
HOM U NIMOOKAMHOM B Te4yeHne 15 CyTOK rmcToniormieckoe
nccrnefgoBaHue noYek M NedeHu He BbIIBUNO Kakux-nnbo
OTKJTOHEHWIA OT HOPMbI, HTO FOBOPUT 06 OTCYTCTBUMN TOKCU-
yeckoro addekTa paspaboTaHHOro HaMu NMOKPbLITUS.

3akniyeHune. Takum 06pasomM, NPUMEHEHNE XUTO-
3aH-KOJIIareHOBOro KOMIMJieKca C BKIIOYEHNEM ONOKCU-
OVHa 1 NnaokanHa nNpyv MecTHOM BO3AENCTBUU HA WUH-
dUUMpOBaHHYO paHy 6,1aronpUSTHO BAMSIET Ha NPOLLEeCC
3aXuBrieHNs, obecnevymBaeT CUJIbHOE NPOTMBOMMUKPOOG-
HOE AENCTBME, HE MOBPEXAAET NEeYEeHb U MOYKM U MOXET
OblTb PEKOMEHA0BAHO N5 AaibHENLero nccnenoBaHus
Ha OOK/IMHNYECKOM YPOBHE.

WHgopmuypoBaHHoe cornacuve: ViccnenosaHus nNpoBo-
OWNNCb B COOTBETCTBUM C EBPONENCKO KOHBEHLMEN O 3a-
LUMTE MO3BOHOYHBIX XMBOTHbIX, UCMONb3YEMBbIX [/s1 SKCre-
PUMEHTOB UM B MHbIX Hay4HbIX Lensix (Ctpacbypr, 18 mapTta
1986 r.) ETS N123. Bce X1BOTHbIE COOEPXaNNCh B 3KCMe-
PUMEHTaNbHO-BMON0rMYecKor kKnmHuke npu Kypckom rocy-
[APCTBEHHOM MEAMLMHCKOM YHUBEPCUTETE B OOVNHAKOBbIX
YCNOBUSIX HA CTAHAAPTHOM MULLEBOM PaLMOHE.

KoHpankT nHTepecos. Bce aBTopbl 3a9BnSt0T 06 OT-
CYTCTBMU MOTEHLUMANIbHOIO KOHMIMKTA MHTEPECOB, Tpe-
OyloLLero packpbITUs B JaHHOW CTaTbe.
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