OI3UKO-TEXHIYHI OCHOBH
®OTOBIOJIOT T TA ®OTOMEJIULIMHU

PHYSICS AND ENGINEERING
IN PHOTOBIOLOGY AND PHOTOMEDICINE

VIK:616.5-001.4-003.9-092.4:576.2
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Hccenedosanue enusnus ceemoouoonoeo uznyuenusi (CHAH) na 3adcusnenue pam y Kpulc npoGeoeHO ¢
UCNOTL308AHUEM CBEMOBO, CKAHUPYIOWell MeKMPOHHOI MUKPOCKOnUU U nianumempuu. Beiseneno, umo
ceemosoe uznyuenue pomonnou mampuyot Kopodosa A. — Kopobosa B. «bapea-Duexc/CHK» (A,=470 nmu A,=940
HM) cmumynupyem 3adxcueienue oepmamomuuvlx pan. CeemoouooHoe uznyyeHue cmumyaupyem Gopmuposanue
CPAHYNAYUOHHOU MKAHU U INUMENU3AYUIO PAH. DMO NPOSAGIAEMC 8 YCKOPEHUU UX 3AACUBTICHUS.

CsemoouooHoe uznyyenue nepcnekmugHo O UCNONb308AHUS 8 KOMNIEKCHOM JIe4eHUU PaH.

Kntouesvie cnosa: sadicusnenue pam, c6emoouoost, MOphonocus.

B nacrosimiee Bpems, moxxanyii, HET OTpaciii Me-
JULMHBIL, 1€ OBl B JIEUEHUH TOM MIJIM MHON NIaTOJIOTUI
HE TMIPUMEHSUICS ObI KakoW-100 BU oToTepanuu u
(hOTOAMArHOCTUKH U, B MIEPBYIO OYepe/ib, Ja3ePHOTO
usnyuenus [1, 2, 3, 4, 6, 8, 9].

B mocnenHue roapl B MEAMIIMHE BCE MIMPE HC-
MOJIb3YeTCs, CBETOAMOMHOE WU3nydeHue - Light
Emitting Diode (LED) [7, 11, 12. 14, 15].

Hcnonmp30BaHue CBETOMMOAHOTO H3IYUCHUS (POTOH-
HeIx Marpull Kopobosa A. — Kopobosa B. cepun «bap-
Ba—@reKcy Moka3ano BEICOKYIO 3 (eKTHBHOCTD 3TOTO
Buja (poToTepanuu Mpu pa3iuyHbIX BUIAX MATOIOTHH,
B TOM YHMCJIE B XUPYPTHH, BKIIIOYAs ¥ TAaK HA3bIBAEMYIO,
acTeTHyeckyto xupypruto [7, 9, 11, 12, 14, 15].

OpnHako OIEHUTh 3()(HEKTUBHOCTH HETOCPEI-
CTBEHHOTO NICHCTBUS CHHETO W MH(paKpacHOTO u3-
Jy4eHHs CBETOIMOJIOB Ha perapaTuBHbIEC MPOLECCHI
MOBPEXKIEHHONH KOXKM BO3MOXKHO JIMIIb B JKCIEPH-
MEHTE, MOCKOJBbKY TOJIBKO B KCIIEPUMEHTE MOKHO
MOJYYUTh CTAHIAPTHBIC PAHBI.

Leab — M3y4nTh BIUSHUE CHHETO U HH(]paKpac-
HOTO CBETOAMOIHOTO M3IYUICHUSI (OTOHHBIX MATPHUIL
«bapBa—®nexc/CUK» Ha penapaTtuBHBIC TPOLECCHI
CTaHJAPTHBIX JI€PMATOMHBIX PaH.

MaTepua.JI U METOAMKH UCCJICA0OBAHUSA

C 1oMOIIIbIO CBETOBOM, AIIEKTPOHHONW MUKPOCKO-
A ¥ MOP(OMETPUH U3YIECHO BIUSHUAEC CBETOIHOI-
HOTO u3aydeHus cuHero (470 HM) U HHPPAKPACHOTO

(940 um) m3mydeHus: GoTOHHBIX Marpull «bapBa —
®nekc/CUK» Ha 3aKMBICHHE CTaHIAPTHBIX JiepMa-
TOMHBIX paH quamerpom 0,95¢cm>.

CranaapTHbIe paHbl BOCIIPOU3BOAMIUCDH Y 52 KPBIC
nopofpl «Bucrapy Moja MHTaISIMOHHBIM PAacTBOPOM
«HApKOTAHOM» WIIM MYTEM MHTPANCPUTOHEATBHOTO
BBezeHus 2-3 mut 30% cnupToBOTO pacTBOpA.

OOnyueHne paH CHHHM CBETOM IIPOBOIIIN Y
37 KpbIC eXeaHEeBHO 10 3 MUH. B TeueHue 10 nuei
¢ momompio (otoHHBIX Matpull «bapBa—diekc/
CHK» B pexxuMe MaKCUMaJIbHOTO MPUOIMKEHHUS K
IIOBEPXHOCTU NopakéHHOM koxu. Ha marpuny one-
BaJICS 4€XOJl M3 TOHKOTO IMOJMATHUJICHA JJIS IMpe.-
YIPESKACHUS 3aTPsI3HCHUS TOBEPXHOCTH CBETOINO-
JIOB M MacKa, MO3BOJISIONIAs 00IydaTh paHy OJHUM
cuuM (A, - 470HM) OO OIHMM HH(PAKPACHBIM
(A, — 940 um) cBeromronHBIM H3IyYeHneM. Moui-
HOCTb HWB3IY4YEHHMS KaxJOro cBeroauoma — SMBT.
PaHbI KOHTPOJIBHBIX )KUBOTHBIX (15 0coleit) He moa-
BEprajiv CrelraJlbHOMY CBETOBOMY BO3JleHcTBHUIO. B
KaueCcTBE KOHTPOJIS MCIOTB30BAIN TAaKKe MaTepHall
paHee MPOBEICHHBIX UCCICIOBAHUN C aHATOTUYHBI-
MH HEOOTyYEHHBIMU PaHAMH KUBOTHBIX (22 0cOOM).

Panbl uccnenosanu uwepes 1, 3, 5, 7 u 10 cytok
MOCIIe BOCITPOU3BEACHUSI.

s cBeTOBOIl MUKPOCKONMUHM 00Opa3lbl TKAHH
(ukcuposanu B 10 % pactBope popmanuHa Ha Poc-
(hataom Oydepe. [TapaduHOBBIE Cpe3bl OKpAIIUBAIH
TEMAaTOKCHIIMHOM U D03HHOM.
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JUis ckaHMpyromied SIEeKTPOHHOM MHKPOCKONNHU
(COM) TKanb puxcupoBaiu B 2,5% pacTBope II0Ta-
POBOTO anbleruia ¢ MOPHUKCANUEH YeTBIPEXOKHCHIO
ocMmusi Ha pocdarHoM Oydepe, 00e3BOKUBAITIH B CITAP-
TE-alleTOHE W BBICYIIMBAIM METOAOM KPHUTHUECCKOM
touku B anmapare HCP-2, Hampuisiin 30710TOM B an-
napare 1B-2 u npocmarpuBaiy B 31EKTPOHOM MUKPO-
ckorre Hitachi-S405. ®otorpaduposainu ¢ sxkpaHa Mo-
HUTOpA ¢ oMoIIbIo I(PoBOi kamepsl Canon.

Jns TpancMuccuoHHoi Mukpockonuu (TOM),
OuoNTaThl KOXKU )KUBOTHBIX Cpa3y ke IMOCIIe hcceue-
HUSI PUKCUPOBAIHCH B 2,5% pacTBOpE IIFOTAPOBOTO
anpaeruaa Ha 0,1M docdaraom Oydepe pH 7,4 B Te-
yeHue 2-12 gacoB, mpoMbIBaH B pocharHoM Oyde-
pe, modukcupoBamu 1% pacTBOPOM UETHIPEXOKHUCH
OCMUS H TIOCIIC 00C3BOKUBAHNS B CIIMPTE - allCTOHE
3aJIMBaJIM B CMECh SIIOHA U apaiAnTa.

C mnonyueHHBIX OJIOKOB Ha YIBTPAMHUKPOTOME
Ultracut (Reichert Yong) rotoBuim yneTpaToOHKHE
u nonyTtoHkue cpesbl (1 mMxwm). IlomyToHkHe cpessl
okpamuBaau 1% pacTBOPOM METHJICHOBOIO CHHE-
ro - (ykcuHa. YIBTpaToOHKHE Cpe3bl KOHTPAaCTHPO-
BaJIM paCTBOPAMH YpaHIJIAIIETaTa U IUTPATa CBHHIIA
(muxpomnporeccop Ultrastainer LKB).

[ImannMeTpUYecKkrne WCCICAOBAHUS TIPOBOIH-
JHCh C WCIOIBb30BaHWEM mporpammbl «llmomansy
Bepenst 1.01. ¢ 06paboTkoif pe3yasTaToB Ha KOMITBIO-
tepe Pentium IV.

Bce mukpodotorpapun nogsepraaucs o0padboT-
K€ U COXPAHECHUIO JAHHBIX HAa KOMIIBIOTEPE C IMOMO-
LIbI0 NPUKIAAHBIX porpamm Microsoft-« Windows
XP-Professionaly.

Pe3yabTarsl ucciaeq0oBaHus

B nepsble cyTku HabmrofeHus (2 ceanca (horto-
TEpaluu) BU3YalbHBIX OCOOCHHOCTEH B COCTOSHUH
JICPMaTOMHBIX PaH HE BBISIBICHO.

OnHAKO CBETOONTHYECCKUE HCCIICHOBAHUS TIOKa3a-
T CYIIECTBEHHBIC OTIIMYMS ISPMATOMHBIX paH y KOH-
TPOJIBHBIX KUBOTHBIX U OOMYUEHHBIX CBETOINONAMH.

B koHTpone NOMHHMpPOBAIH IMPOSBICHUS OTEKA
n anprepanun. CBETOAMOAHOE M3Iy4YeHHE CHIKAIIO
BBIPa)KEHHOCTb OTEKA TKaHEH BOKPYT PaH U BbI3bIBA-
JIO yBEJIMYEHHE IIOTHOCTH KJIETOYHOW MHQMIBTpa-
uuu (puc. 4, 5).

CylecTBCHHBIC OTIIMYHUS IPU BU3YAJIBHOH OICH-
K€ paH BBISIBILSIFOTCSL Ha TPETHH CYTKH UCCIICIOBAHHS
(puc.1, 2, 3). [Tnomaas paH B KOHTpoJie Obl1a 6OJIb-
e, 4eM MPHU CBETOAMOMHOM 0oOmydeHuu (puc. 11).
B atot cpok Ha jHE 00MydEHHBIX paH (POPMHPYET-
Cs TPaHYALUOHHASA TKaHb CO CIIOEM BEPTUKAIBHBIX
MHKPOCOCYNIOB, Ooliee 3penasi, BRIpaKeHHAst B 00ITy-
4y&HHOH rpymme (puc. 6, 7).

CdhopmupoBaHHas TPAHYJISIIIUOHHAS] TKAHB SIBJISI-
€TCSI OCHOBOHM «HAIMOJ3aHUD» HA HEE DIUTEITHAIb-

HBIX TSDKEH U SMUTeNn3aluy paH. DTOT MPOLECC TaK-
JKe spUYe BBIPAKEH Yy OOMYYEHHBIX KHBOTHBIX (PHC.
6,7). B smHTenuanpHBIX TSHKAX CBETONMOIHOC H3-
JTy4eHUE CTUMYIUPYET HPOTH(Epaiio IIUTEIHO-
LIATOB M, OCOOEHHO, TaK HA3bIBAEMBIH, BCTABOYHBIN
POCT SIHUIEPMIICa, YTO TMPOSBISCTCS B YBEIWICHUH
qrclia MUTOTHYECKHUX (UTYDP.

CkaHupyoliasi 3J1eKTPOHHAS MUKPOCKOMHS TIO-
Ka3bIBaeT, YTO S3BIKU SIUTENUS OT Kpa&B paHbl C
OOJIBIIUM YHCIIOM CTEPIKHEH BOJIOC «HAIOI3AI0T) Ha
rPpaHyJISILIMOHHYIO TKaHb, TI€ BOJIOCHI U IpyTue Npu-
JIaTKH KOXKU OTCYTCTBYIOT (puc. 8, 9). Y 00myu&HHbIX
JKHBOTHBIX 3TH SI3BIKH TOPA3/I0 IIHpe. YIBTPacTpyK-
TYpPHBIC M3MEHEHUs KJIETOK IOJ BIHSHHUEM CBETO-
IFOIHOTO WM3IYYCHUS YKa3bIBAalOT Ha Ooliee BBIpa-
KEHHYIO STHTEIN3AINIO TTOBEPXHOCTH TPAHYIIALIUHI
¥ MHTCHCU(HUKAINH TIPOIECCOB TUPPCPCHIINPOBKH
BHOBb 00pa30BaHHBIX KJIETOK. OO0 3TOM CBUICTENb-
CTBYET yBEIMYEHHUE y KpaéB paHbl YMClia BHOBb 00-
Pa30BaHHBIX BOJIOCSHBIX (DOJTMKYJIOB M MOJIOABIX
crepkHelt Bonoc (puc.10).

O6cy:xnenue

OpHu U3 TNEepBBIX HUCCIETOBAaHUM BIUSHUS HU3-
KOMHTEHCUBHOTO Ja3zepHoro uimyuyenus (HUJIM) Ha
MIPOLIECCHI pereHepaly KOXKH 10| BIMSIHUEM J1a3epo-
TEpaluy U 3a)KHUBJIEHHE PaH, BHINOJHEHHbIE B KOHIIE
60-x Toy10B, ObLIH TOTIONHEHBI o3aHee [1, 13, 14, 15].

HccrenoBanusi JUHAMUKHA DPaHEBOro Ipolecca
noxn BimmsaueM HUWJIN ¢ ncrnons3oBanneM METOLOB
(DYyHKIIMOHAEHOW MOP(OJIOTHH - SIIEKTPOHHON MH-
KPOCKOTIMH, aBTOpaguorpaduu, IFOMUHECIICHTHON
MHUKPOCKOIUU ¥ MOP(HOMETPHUH TIO3BOJIMIHM yCTaHO-
BUTb, uTO B ocHOBe neiicteusg HWUJIM Ha penapaTtus-
HBbIe TIPOIIECCHI JieKaT MHTeHcUuUKauus mposude-
panmu, MUrpanus KJIEToK, ux auddepeHuupoBka, a
TaKXKe YCHICHHE CIICIN()UICCKUX KICTOUYHBIX (DYHK-
umii [1, 2, 3].

Ha monekynspHOM ypoBHE JieueOHOE JICHCTBHE
HWJIN ocHOBaHO Ha pa3iMyYHBIX MEPBHYHBIX (HOTO-
XUMHMUECKUX peakuusx. HekoTopble U3 HUX MOKHO
cYuTaTh JokazaHHbIMH [5, 7, 10]. B pabore [7] mpu-
BozATCsT 15 BO3MOMKHBIX MEPBUYHBIX aAKIIETITOPOB
CBeTa B KJIETKaX UBOTHBIX U 4YeJoBeKa. EcTecTBeH-
HO, YTO 3TH aKIENTOPbl BOCIPUHUMAIOT HE TOJIBKO
JIa3€PHOE U3JIy4YEHUE, HO U CBET APYTrUX HCTOYHUKOB,
B TOM YHUCIIE, CBETOMUOOB.

Hammm mccnenoBanus mokasaiy, 4to (poToTepa-
ST paH ¢ TIOMOMIBIO W3TY9IEHHUs (POTOHHBIX MaTPHIL
«bapsa — ®nexc/CUK» yckopsieT TedeHue Bcex cTa-
Ui paHeBoro mporecca. B craaumm TpaBmaruye-
CKOTO BOCTAJICHHS 3TOT BUA (POTOTEpamnmuu Crocoo-
CTBYET CHIDKEHHIO MTPOSIBICHUS OTEKA U OKCCY/IAIHH,
Bwmecte ¢ Tem yBenmnumBaeTcsi TUIOTHOCTh HEUTPO-
¢wIoB 1 UX QyHKIIMOHAIEHAS AKTHBHOCTb.
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B cramun o0pazoBaHus rpaHyISIIHOHHON TKAHU
cnenuduyeckas pororepanus cnocoOCTBYET HHTEH-
cupuKkanuy nponudepaTuBHON aKTUBHOCTH (HHOpPO-
011acTOB, SHIOTEIMOIUTOB M MEpUIUTOB. Mopdo-
JIOTHYECKH 3TO TMPOSBISICTCS B YBEIUUCHUH YHCIIA
(hpuOpo0IIACTOB W BO3pAaCTaHUH TUIOTHOCTH HOBOOO-
Pa30BaHHBIX MHKPOCOCYAOB, OCOOEGHHO B CTaIHlH
(hopMUpOBaHUs BEPTUKAIBHBIX Kamuuiapos [1].

OKCIEepUMEHTAJIbHbIE HCCIEIOBAHUS IOKA3ajH,
YTO CBETOJMOJHOC H3IyueHHe (DOTOHHBIX MAaTPHII
Kopob6oBa A.-Kopo6Gosa B. «bapsa — ®nekc/CUK»
CTHUMYIHUPYET TPOLECCH Mpordepaiy Kak coeIu-
HUTEJIPHOTKAHHBIX, TaK M JMUTCIHATBHBIX KIIETOK.
Oto obecneunBaeT F3PPEKTUBHOCTh UX UCIOIB30BA-
HUSI B KOMILICKCHOM JICYCHUH PA3JIMYHBIX [TATOJIOT U~
YECKHX MIPOIIECCOB KOXKU.

CpaBHEeHHE C paHee BBIMIOJIHEHHBIMU paboTamMu
MTOKA3bIBAET, YTO BEKTOP BIMSHUS CBETOIHOIHOTO

U3Iy4eHHs CHHEro AMAama3oHa BUAUMOIO CIEKTPa
Ha 3@KUBJICHUE PAaH MPAaKTUYECKH HE YCTyHaeT Aei-
ctButo He-Ne nazepHoro usimyueHus.
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1. BusyanbHble oTHUHs OOMyUSHUST JepPMaTOM-
HBIX paH MpU TOMOIIU (OTOHHBIX MaTpul] «bapsa-
®nexc/CUK» (A, - 470 um u A, — 940 HM) nposiBII-
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MECTO OTUETIMBOE YCKOPEHME SMUTEIU3alUU paH,
o0myuennsix «bapa-®Pnexc/CUK», uto moaTepk-
JICHO HMCCJIEIOBAaHMAMH C TIOMOIIBIO CKaHUPYIOIICH
ANEKTPOHHON MUKPOCKOIIUU U TIIAHUMETPHUEH.
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Jocnioocenns enaugy ceimnodioonozo sunpomintosants (C[B) na 3aeoeuns pan y wypie npoeedeHo 3
BUKOPUCMAHHAM C8IMI080I, CKAHYI04O0T eleKmpOHHOT MIKpOCKORIi ma nianimempii. Busasneno, wo ceimiose
sunpominiosanns pomonnoi mampuyi Kopobosa A.-Kopobosa B. «bapea-®nexc/CIKy» (A,=470 nm ma
4,=9401m) cmumynioe 3aeoenns depmamomuux pan. Ceimuodioone eunpominio6ants CIMUMYIIOE Qopmysan-
HA 2PAHYNIAYIUHOT mKanuKy ma enimenizayito paw. Lle nposasisiemvca y npuckopenti 3a20€HHs paH.

Cgimnodioone 8UNPOMIHIOBAHHSA € NEPCNEKMUBHUM O/ BUKOPUCTNANHS 8 KOMNIIEKCHOMY JiKY8AHHI PAH.

Knruosi cnosa: 3aeoenns pau, cgiminodioou, Mop@onoeis.

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” (A-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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