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BO3JEACTBUE CBETOJIUOIHOIO U3JIYUEHUS AIIITAPATA
«BAPBA — ®JIEKC/CHUK» HA 3AKUBJIEHUE
IKCHHEPUMEHTAJIBHbBIX PAH

BaiibexoB .M., bytaeB A.X., *XamumoB ®.®D., Mapnonos /I.H., baiibexoB A.N.

PecryOnukaHCKUH cieMan3upOBaHHBIN IEHTP XUPYPIUU
MMeHH akasemuka B. BaxnngoBa Mun3ipasa pecryOnmiky Y30eKuCTaH.
V36ekucran, 100115 Tamkent, @apxaackas, 10. e-mail: baibekov@mail.ru;
*TamkeHTCKast METUIIMHCKas aKaIeMust

Hccnedosanue enusnua ceemoouoonozo usnyuenus (CHH) ma 3asicusnenue pam y Kpvic nposeoeHo ¢
UCNONIL30BAHUEM CBEMOBOL, CKAHUpYIOujel 1eKMpPOHHOU MUKPOCKONUU U HIaHumempuu. Buviaeneno, umo
ceemosoe uznyuenue homonnou mampuywt Kopodosa A. — Kopoboea B. «bapea-Duexc/CUK» (A,=470 umu A,=940
HM) cmumynupyem 3adicugienue oepmamomuuix pan. CeemoouooHoe uznyuenue cmumyaupyem @Gopmuposanue
SPAHYIAYUOHHOU MKAHU U INUMENUIAYUIO PAH. DMO NPOSAGIACICS 8 YCKOPEHUU UX 3ACUBTICHUSL.

Csemoouoonoe usznyyenue nepcnekmueHo 07 UCNOIb308AHUSL 8 KOMNIEKCHOM Jle4eHUU PAH.

Knrouegvie cnosa: sadicusnenue pam, c6emoouoobslt, Mopponiocusi.

B Hacrosiee BpeMs, MOKaIryid, HET OTPACIH Me-
JIMLIMHEL, T71e OBl B JIEYEHWHU TOW WIIM HHOH TTaTOJIOT UK
HE NMPUMEHSIICS OBl KaKoH-mn60 BUJ (POTOTEpANU U
(hOTOMATHOCTHKH U, B TICPBYIO OYCPE/h, JTA3EPHOTO
n3nyuenus [1, 2, 3, 4, 6, 8, 9].

B nocnennue ronpl B MEOUIMHE BCE IIUPE HC-
MOJB3YeTCs, CBETOAMONHOE W3IydeHme - Light
Emitting Diode (LED) [7, 11, 12. 14, 15].

Hcrnonb30BaHKE CBETOTHMOAHOTO H3ITyUCHUS (DOTOH-
HbIX Marpu1l Kopobosa A. — Kopobosa B. cepun «bap-
Ba—DrIeKc) MOKa3ano BEICOKYIO 3((EeKTHBHOCTE 3TOTO
BHUJIA (POTOTEPAITUH TIPH PA3TMIHBIX BUIAX MATOJIOTHH,
B TOM YHCJIC B XHPYPTHH, BKIIOYAst H TaK HA36IBAEMYIO,
scTeTUYECKyo xupypruto [7, 9, 11, 12, 14, 15].

OnHako oOLEHUTh 3((HEKTUBHOCTh HEMOCPEa-
CTBEHHOTO JICHCTBUSI CHHETO U MH(paKpacHOro u3-
JIYYCHUA CBETOAMOAOB Ha pETNapaTrBHBIC MPOIECChI
MMOBPEKAEHHON KOKH BO3MOYKHO JIMILb B KCIEPH-
MEHTE, TIOCKOJIBKY TOINBKO B JKCIIEPHMEHTE MOXKHO
TIOJIyYHUTh CTaHAAPTHBIE PaHBL.

Heap — u3y4nTh BIMSHUE CHHETO U MH(ppaKpac-
HOTO CBETOAMOHOTO M3TY4IEHUS] (POTOHHBIX MaTpPHUI]
«bapBa—®niekc/CUK» Ha pemapaTuBHBIC MPOLECCHI
CTaHJAPTHBIX JEPMATOMHBIX PaH.

MarepuaJ 1 METOAUKH UCCIACAOBAHUA

C noMo1IBI0 CBETOBOM, AJIEKTPOHHONW MHKPOCKO-
A ¥ MOP(OMETPUHN U3YICHO BIUSHHUE CBETOIMO/I-
HOTO W3Ny4deHus cuHero (470 HM) U HHPpaKpPacHOTO

(940 um) w3mydenus: GoToHHBIX Marpuil «bapBa —
®drexc/CUK» Ha 3aXHBICHHE CTaHIAPTHBIX JIepMa-
TOMHBIX paH anametpom 0,95¢cm>.

CranpapTHble paHbl BOCIPOU3BOAMWINCE Y 52 KpbIC
nopozs! «Buctap» Mox MHTAISIHOHHBIM PAacTBOPOM
«HApKOTAaHOM» WM IYTEM HHTPANEPUTOHEATLHOIO
BBenieHus 2-3 mi 30% cnupToBOro pacTBopa.

OOny4yeHue paH CHUHMM CBETOM HPOBOAMIH Yy
37 xpbIC exenHeBHO 1o 3 MUH. B TeueHue 10 mHei
¢ momoinplo ¢GoToHHBIX MaTpull «bapBa—dnekc/
CHK» B pexnMe MaKCHMAaIbHOTO MPUOIMKCHUS K
TMOBEPXHOCTHU NOpak€HHOU koxku. Ha marpuny oze-
BajiCsl 4€XOJl M3 TOHKOTO IOJIMATHIICHA AJIS Tpel-
YIOPEXKIEHUs 3arpsA3HEHUs] TTOBEPXHOCTH CBETOIHO-
JIOB ¥ MackKa, MO3BOJISIONIAsi 00IydaTh paHy OJHUM
cuuM (A, - 470uM) OO OIHMM HH(PPAKPACHBIM
(A, — 940 HM) cBETOMMOMHBIM H3MydeHHEM. Mor-
HOCTh M3IIy4€HHUS KaXKJIOro ceroguoma — SMBT.
PaHbI KOHTPOJBHBIX KUBOTHBIX (15 0cobeit) He mo-
Bepraju CrelnuajibHOMY CBETOBOMY BO3EHCTBUIO. B
KadyecTBE KOHTPOIS HCIIONB30BANIM TAKKE MaTepual
paHee MPOBECHHBIX UCCIICIOBAHUN C aHAJOTWYHBI-
MH HEOOIy4IEHHBIME PaHaMH )KHBOTHBIX (22 0co0wn).

Panpr uccnenoBamm uepes 1, 3, 5, 7 u 10 cytok
MIOCJIe BOCIIPOU3BEICHHUS.

Juig cBeTOBOM MHKPOCKONUU OOpa3lbl TKaHU
¢ukcuposanmu B 10 % pactBope ¢popmannHa Ha Poc-
¢arHoM Oydepe. [TapapuHOBBIC CPE3BI OKPALTHBATH
T€MaTOKCHIMHOM H S03HHOM.

© baiibexoB .M., byraes A.X., Xamumos ®.®D., Mapnonos /[.H., baitoexos A.I., 2019
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Hns cxanupyromen 31eKTPOHHOM MHUKPOCKOIIUU
(COM) TkaHb (ukcupoBamy B 2,5% pacTBOpe TITIOTa-
poBoro ampieruia ¢ JoGuKcauend 4eThIPEXOKUCHIO
ocMmusi Ha pocdarHoM Oydepe, 00e3BOKUBAIIH B CITHP-
TE-alleTOHE W BBICYIIMBAJIM METOIOM KPHTHUYCCKOH
Touku B annapare HCP-2, Hanbuisiau 30710TOM B ar-
napare 1B-2 u npocmarpuBaiy B IEKTPOHOM MUKPO-
ckorre Hitachi-S405. ®otorpaduposainu ¢ sxkpaHa Mo-
HUTOpA ¢ oMolIbto I(poBoit kKamepsl Canon.

Jns TpancMuccuoHHoi Mukpockonuu (TOM),
OHONTAThI KOXKH JXUBOTHBIX Cpa3y ke MOocie uccede-
HUS (PUKCUPOBAIHCH B 2,5% pacTBOpE IIIFOTAPOBOTO
anpaeruaa Ha 0,1M docdaraom Oydepe pH 7,4 B Te-
yeHue 2-12 gacos, mpombiBajiu B ocharHoM Oyde-
pe, modukcupoBanu 1% pacTBOPOM UETHIPEXOKHCH
OCMUS M TIOCIIe 00C3BOKUBAHMS B CIIHIPTE - AllETOHE
3aJIMBAJIM B CMECH SIIOHA W apaJInTa.

C mnomydeHHBIX OJIOKOB Ha YIBTPAMHKPOTOME
Ultracut (Reichert Yong) rotoBmnm ymeTpaTOHKHE
u nonyToHkue cpesbl (1 Mxm). TlomyToHKHE Cpe3bl
oxpamuBaau 1% pacTBOPOM METHICHOBOTO CHHE-
ro - (ykcuHa. YIBTpaTOHKHE CPe3bl KOHTPACTHPO-
BaJIM paCTBOPAMH YPaHIJIAIIETATa U [IUTPATa CBUHIA
(Mukponpoueccop Ultrastainer LKB).

[ImaHMeTpUYecKre WCCICHOBAHUS IIPOBOIH-
JUCh C WCIIOIBh30BaHWEM MporpamMmbl «llmomansy
Bepcus 1.01. ¢ 00paboTKOM pe3yabTaToOB Ha KOMITHEO-
tepe Pentium IV.

Bce mukpodororpaduu noasepraiuck o0pador-
K€ U COXPAHCHHUIO JaHHBIX Ha KOMITBIOTEpPE C MOMO-
IO MIPUKJIATHBIX MporpamMm Microsoft-« Windows
XP-Professionaly.

Pe3y.]IbTaTbI HCCJICJ0BAHUA

B nepBbie cytkn HaOmoneHus (2 ceanca ¢oto-
TEparu) BU3yalbHBIX 0COOCHHOCTEH B COCTOSHHUH
JIEPMATOMHBIX paH HE BBISIBICHO.

OfHaKoO CBETOONTHUYECKUE HCCIICAOBAHUS ITOKA3a-
T CYIIECTBEHHbIC OTIIMYMS JEPMATOMHBIX PaH y KOH-
TPOJILHBIX YKUBOTHBIX U OOTYyYEHHBIX CBETOAUOIAMEL.

B koHTposEe NOMHHUPOBAIH IMPOSIBICHUS OTEKA
u ansrepanuy. CBETOJMOAHOE M3IIyuYeHHE CHUXKAIIO
BBIPOKCHHOCTB OTEKA TKaHEH BOKPYT PaH U BBHI3bIBa-
JIO YBEIWYCHHUE TUIOTHOCTH KICTOYHOH WH(HUIBTpa-
uu (puc. 4, 5).

CyImiecTBeHHBIE OTIINYMS IPU BU3YAJIBHOHM OICH-
K€ paH BBIIBILIIOTCS HAa TPETHH CYTKH HCCIICIOBAHIIS
(puc.1, 2, 3). [Tnomags paH B KOHTpoJe Obl1a OOJIb-
e, 4eM MpH CBETOJMOAHOM oOmydeHuu (puc. 11).
B aT0T cpok Ha qHE 00MYUYEHHBIX paH (HOpMHUpPYET-
Csl TpaHYJIALMOHHAS TKaHb CO CIIOEM BEPTHUKAIBbHBIX
MHUKPOCOCYZIOB, Oonee 3penas, BEIpaskeHHas! B 00Iy-
u€HHo rpynme (puc. 6, 7).

CdhopmupoBaHHas TPaHYJSIIUOHHAS] TKAHB SIBJISI-
€TCSI OCHOBOM «HAITON3AHMSD) HA HEE DIIHUTEIUAIb-

HBIX TSDKEU M SMUTENIN3alluU paH. DTOT NpoIecce TaK-
JKe sIpUe BBIPAXKCH y OONYyJEHHBIX KUBOTHBIX (PHC.
6,7). B smuTenuaibHBIX TSHKAX CBETOAUOIHOE W3-
JydeHWe CTHMYJIUPYET MPOoiH(epanuio MUTETHO-
LIUTOB M, OCOOCHHO, TaK HA3bIBAEMBIM, BCTABOYHBIN
pOCT BHI/IJIepMI/ICEI, qTOo HpOﬂBJ’I}IeTCH B yBeHI/IquI/II/I
YHClia MUTOTUYECKUX (QUTYD.

CkaHupylonias 3JeKTPOHHAS MUKPOCKOIHUS TI0-
Ka3bIBACT, 4YTO A3BIKU JIHUTCIHA OT KpaéB paHbI C
OOJIBILINM YHCIIOM CTEPIKHEH BOJIOC «HATION3AI0T» Ha
IPaHyISAIAOHHYIO TKaHb, TJIe BOJOCHI M APYTUE MPH-
JaTKU KOXKU OTCYTCTBYIOT (pHc. 8, 9). YV 00myu&HHbBIX
JKUBOTHBIX 3TH S3BIKH TOPA30 MIUpe. YIbTPacTpyK-
TypHBbIC M3MEHEHHS KJCTOK IOJ BIHMSHHUEM CBETO-
JIMOJTHOTO M3JTyYeHUs YKa3bIBAIOT Ha OoJiee BbIpa-
JKCHHYIO SITUTEIH3AIMIO TTOBEPXHOCTH TPAHYJISAIHHA
Y WHTCHCH(UKAIUK TporieccoB auddepeHInpoBKH
BHOBb 00pa30oBaHHBIX KIETOK. OO 3TOM CBHICTEIh-
CTBYET yBEIHUYCHNE y Kpa&B paHbl YHCIIa BHOBb 00-
paSOBaHHI)IX BOJIOCAHBIX CI)OJ'IJ'II/IKYJIOB U MOJIOABIX
cTepkHel Bojoc (puc.10).

Oo0cy:xxknenue

OnHu W3 TepBBIX HMCCIENOBAHUIN BIUSHHUS HH3-
KOWHTEHCUBHOTO JtazepHoro uanmyuenus (HUJIM) na
MIPOIIECCHI PEreHepaIlii KOXKH TTOJ] BIUSIHUEM JIa3epo-
TEparuu 1 3a)KUBJICHUE PaH, BHIMOTHEHHBIE B KOHIIE
60-x ronoB, ObUTH JOTIONHEHKI Io3aHee [1, 13, 14, 15].

UccnenoBanus TUHAMHUKH PaHEBOro Mpolecca
nox BnusitnueM HUJIN ¢ ucnonb3oBaHWEM METOIOB
(YHKIIMOHATBHOH MOP(OIOTHH - JICKTPOHHON MU-
KPOCKOITHH, aBTOpamuorpaduu, IOMHHECICHTHOM
MHUKPOCKOIIHU H MOP(OMETPUH MO3BOJIMIN YCTAHO-
BUTH, 4TO B 0cHOBe nerictBuss HMJIM na penaparus-
HBIC TIPOIIECCHI JIe)KaT MHTECHCH(DHUKALNS TpOIUde-
pannu, MUTpaIys KIeToK, ux auddepeHmmposka, a
TaKXe YCHJICHHE CIICIIM(UIECKUX KICTOUHBIX (DYHK-
uuni [1, 2, 3].

Ha wmonexynspHoM ypoBHe lieueOHOE NEHCTBHE
HWJIN ocHOBaHO HA Pa3NUYHBIX MEPBUYHBIX (HOTO-
XUMHYECKUX peakiusx. HekoTopble U3 HUX MOXKHO
CUUTaTh NOKazaHHBIMH [5, 7, 10]. B pabore [7] npu-
BOJATCS 15 BO3MOXKHBIX IEPBUYHBIX AaKIIEIITOPOB
CBETa B KJIeTKaX )KMBOTHBIX U uenoBeka. EctecTBeH-
HO, YTO 3TH aKLENTOpPbl BOCIPUHUMAIOT HE TOJIBKO
JIa3epHOE U3JTYUYEHUE, HO U CBET IPYTUX HICTOYHHUKOB,
B TOM YHCIIE, CBETOIUOIOB.

Hamm uccnenoBanus mokaszaniu, 4To ¢oToTepa-
UL PaH C MOMOIIBIO M3ITyYeHHsI (POTOHHBIX MATPHII
«bapsa — @nexc/CUK» yckopsieT TeueHne Bcex cTa-
Ml paHeBoro mporecca. B cragum TpaBmaruye-
CKOTO BOCMaJIeHHUs ATOT BUJ (hoToTEepanuu crocod-
CTBYET CHIDKEHHIO MTPOSIBIICHUS OTEKA M SKCCYalNH,
Bwmecte ¢ TeM yBennumBaeTcs IIIOTHOCTh HEUTPO-
¢uoB 1 UX QyHKIIMOHATBHAS aKTHBHOCTE.
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B cramum o0pa3oBaHUs TPpaHYISIIHOHHON TKaHU
cnenuduueckas GoToTepanus CHocoOCTBYeT UHTEH-
cudukanyuu nponudepaTuBHON aKTUBHOCTH (HUOPO-
07acTOB, SHIOTEIUOIUTOB U TMEPUIUTOB. Mopdo-
JOTWYECKH 3TO TMPOSBIIETCS B YBEIHMUCHUH YHCIA
(hnubpo0ITACTOB M BO3pACTAHWU TUIOTHOCTH HOBOOO-
Pa30BaHHBIX MHUKPOCOCYIOB, OCOOCHHO B CTaJuU
(hopMupoBaHUs BEPTUKATBHBIX KaHLIposB [1].

OKCIEpPUMEHTAIIbHBIC UCCIEIOBAHHS IOKA3aJIH,
YTO CBETOJMOTHOC H3JIy4YeHHE (DOTOHHBIX MaTPHII
Kopob6oBa A.-Kopobosa B. «bapsa — ®nekc/CUK»
CTHMYIHPYET MPOLECCH MPOH(pepanuy KaK CoOeIun-
HUTEJIHHOTKAHHBIX, TaK M JIUTCIHAIBHBIX KIIECTOK.
910 obecneunBaeT 3PPEKTUBHOCTh UX UCIIOIb30Ba-
HUSI B KOMITJIGKCHOM JICYCHUH PA3IHYHBIX MaTOIOTH-
YECKHX MIPOIECCOB KOXKU.

CpaBHEHHE C paHee BBITOJHCHHBIMH PabOTaMu
MTOKA3bIBACT, YTO BEKTOP BIMSHHS CBETOJHOTHOTO

W3JIyYEHUs] CHHETrO JHama3oHa BUAUMOTO CIEKTpa
Ha 32)KUBJICHUE paH NPAaKTUYECKH HE YCTyHaeT Jeil-
ctButo He-Ne nazepHoro uziaydyeHus.

BriBoabI

1. BusyanpHbIe OTIIMYHS OONYyUCHHS TEPMaTOM-
HBIX paH Ipu nomommu (oToHHBIX Marpull «bapsa-
®nexc/CUK» (A, - 470 um u A, — 940 um) nposis-
FOTCSl HA TPEThU CYTKH (4-KpaTHOE 00IyueHHe).

2. Mopdonoraueckue MCCIeI0BaHUS TOKA3aIIH,
YTO CBETOAMOIHOE OOMydYeHHE (POTOHHBIMU MaTpH-
namu «bapBa-®nexkc CUK cHmkaer mnposBrieHus
aJNbTepaliy U OTEKA B IIEPBBIE CYTKH.

3. Haumnas ¢ 3-X CyTOK BO3JEHCTBHUS, UMEET
MECTO OTUETIAMBOE YCKOPEHHE SMHUTEIU3AIMU PaH,
obiyueHHbIX «bapBa-®Onexc/CUK», uTo moaTBepx-
JICHO HCCIIEJOBAaHUSIMH C IIOMOILBIO CKaHHUPYIOLIEeH
AIEKTPOHHON MUKPOCKOINHU U IJIAHUMETPHUEH.
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BILUTUB CBIT/IOAIOAHOI' O BUIIPOMIHIOBAHHA AIIAPATY
«bAPBA — ®JIEKC/CIK» HA 3AI'O€HHA EKCIIEPUMEHTA/IbHUX PAH

baiiberos I.M., Bymaes A.X., *Xawumos @.D., Mapoonos JI.H., Baiibekos A.1.

Pecnyobnixkancokuil cneyianizoganuti yenmp xipypeii
imeni akademixa B. Baxudosa Minoxoponzoopos’s pecnybniku Y3bexucmarn,
Vzbexucman, 100115 Tawxenm, @apxadcvka, 10, e-mail: baibekov@mail.ru;
* Tawkenmcoka MeouuHa akaoemis

Jocnioocenns enaugy cimnodioonozo eunpomintosanusi (C/[B) na 3aeoeumns pan y wypie npogedeno 3
BUKOPUCMAHHAM CBIMA0801, CKAHYIOUOI eleKMPOHHOI MIKpOCKONII ma niaanimempii. Buseneno, wo ceimnose
sunpominiosants gomonnoi mampuyi Kopobosa A.-Kopoboea B. «bapea-Dnexc/CIK» (1,=470 nm ma
2,=9401m) cmumynioe 3a2oenns depmamomuux parn. Ceimio0ioone unpoMIHIOBAHHA CIMUMYTIOE HOPMY6aH-
HA SPAHYIAYIUHOT mKanuHy ma enimenizayito pau. Lle nposgnaemoca y npuckopenui 3a20€HHs PaH.

Csimnodioone 8UNPOMIHIOBANHS € NEPCNEKMUSHUM OJi BUKOPUCTNANHS 8 KOMNIEKCHOMY JiKY8AHHI PAH.

Knrouosi cnosa: 3aeoeuns pau, c8imnodioou, mopghonocis.

HEALING OF EXPERIMENTAL WOUNDS UNDER INFLUENCE OF COMPLEX
IRRADIATION OF LIGHT EMITTING DIODE OF APPARATUS «BARVA-FLEX/BIR»

Baybekov I. M., Butaev A.Kh., Khashimov F.F., Mardonov D.N., Baybekov A.1.

Republican Specialized Center of Surgery named after acad. V.Vakhidov, Uzbekistan, Tashkent,
e-mail:baibekov@mail.ru

Studies of the influences of LED irradiation on wound healing in rats were performed with use of light,
scanning electron microscopy and morphometry. It was revealed that the light radiation of apparatus “Barva-
Flex/BIR” (2-470 nm and 2=940nm) stimulates healing of experimental dermatome wounds. LED irradiation
stimulates formation of granular tissue and epithelisation of wounds, which are observed in accelerated
wound healing. Application of LED for complex treatment of wounds is promising.

Keywords: wound healing, LEDs, morphology.
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