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Paspabomana éanuonasn s3KcnepumMenmanbHas MoOeib 003UPOBAHHO20 0AHCO2A KOJICU OJisL U3YUEHUS GIUsl-
HUSL NONAPUZ06AHHO20 CEeMA HA MEYEHUE 0ICO208 OMKPLIMbIM NAAMEHEM ¢ B03MONCHOCbIO DYy UX
ocnoeHbix napamempos. Oxapakxmepuso8anvl 8bIpadCeHHOCb U 0COOEHHOCMU MmedeHUsl 80CNANUMENbHOU
peaxkyuu, pazgumus U OUHAMUKU POCMA SPAHYIAYULL U NPOYecca SNUMENUIAYULU 024020801 panbl U NOKA3AHO
NONodCUMENbHOE GIUAHUE NOTAPUZ0BAHHO20 C8EMA HA PE2eHEPAYUIO 0ACO2080T PAHbL U CKOPOCTb €€ 3AICUE-
nenus. B uacmnocmu, ycmanosneno: oepanuuenue enyounsl arbmepayuy 0epmul U 6MOPUYHOL anbmepayui
MKaHell KOJCU U NOOeHCAUSUX MblUlY, aKmueayus Mexanuzmos 0epaHuyets 60CNaieHus, YCuieHue npo-
nugepayuu ubpobracmos, Gopmuposanus epaHyIayull U HeOAH2UO2eHe3d, CIMUMYIAYUs nporudepayuu,
Muspayuyu KepamuHoyumos u dMUMenu3ayuu panesoli N0GepXHOCmuU noo 8030€lICIEUeM NOTAPUIOEAHHO20
ceema. Tlokazanvl gvipadiceHHvle aHMUHOYUYEeNMUBHBLI, AHMUCIPECCOPHBLI U A0aNMAYUOHHO-CIMUMYIUDY-
rowuil a¢pgpexmul nonApuzoeantozo ceéema na ynxkyuonansvroe cocmoanue LIHC npu oscozax. Yemanogne-
Ha 2Uunepakmueaylis YeHmpanbHo20 U nepugheputeckoo 36eHbe8 CMpecCoPHbIX 2UNOManamo-eunopusapHo-
kopmukoaoperanosoil (I'T'KA) u cunomanamo-eunoguzapno-mupeouonoii (I'T°T) cucmem ¢ dezunmeepayuetl
Ux 83auUMOCesi3ell, yeHemeHue YeHmpaibHo2o U nepupeputeckoeo 36eHbes cunomanamo-eunoQuapHo-2o-
naouoti cucmemvt (I'TC) u cunmesa comamomponnoeo 2opmona (CTI) npu oxcozax. Joxazano nonoxcu-
menvHoe GIUAHUE NONAPUI0BAHHOO CBEMA HA CAHOSEHEMUYEeCKUe MEeXAHU3Mbl PeyiAyuU 83aumMocessell
u adanmusHwiii xapaxmep akmusayuu I'TKAC, I'TTC, I'TC u cunmes CTI. Habnwoanoce yenemenue xie-
MOYHO20 (8 MOM HUCIe PazoyumapHo2o) u 2YMOPAIbLHO20 36€HbE8 UMMYHHOLU CUCEMbL NPU 04HCO2AX U MO-
oynupyroujee erusHue NOIAPUI0BAHHO20 C8EMA HA UX COCMOAHUE CO CIMUMYIAYUET KI1emMOYHO20 (8 MoM yucie
Gacoyumaprozo) u Hopmanuzayueli 2yMopanbHO20 36€HbE UMMYHUMEMA.

Knrwoueswie cnosa: oscozosas mpagma, nousipu308anHblil C6em, YeHmpanibHas HePEHAsL CUCeMA, 2UNo-
Quzapro-kopmuroadpenanosas cucmemd, UMMYHHAsL CUCIEMA.

BBenenue

OXOTOBBII TpaBMaTU3M SIBIISIETCSI BAXKHOW Me-
JIUIIUHCKOW ¥ COLMANIbHOM TIpobsieMoit. [1o qaHHbIM
BO3 Tepmuueckue MOBPEXKAECHUS 3aHUMAIOT BTO-
poe MecTo B CTPYKType TPaBM MHUPHOTO BpPEMCHH
u cocrapusitor 10-12 % Bcex Tpasm [12, 13, 14].
PesynbraTel anpoOaru MOJSPU30BAaHHOTO CBETa B
KOMOYCTHOJIOTHYECKOM MPaKTHUKE MOKa MpeCcTaBie-
HBI OJUHOYHBIMHU UCCJICIOBAHMSIMU, HO U OHH CBHJIC-
TEJNBCTBYIOT O BBICOKOW 3(PPEKTUBHOCTH NpUMEHE-
HUS BUJMMOTO JMana3oHa IeKTPOMarHUTHBIX BOJH
JUIS 3QKUBJICHHUS OXKOTOBBIX paH M peaOHIIMTaIH
0YKOTOBBIX 00JIbHBIX [9, 11].

CrarucTnieckn AOCTOBEPHOE YCKOPEHHE 3a)KHB-
JICHUsI TIIyOOKHUX OXKOTOB OBUIO TOKAa3aHO B PadoTe
Monstrey et al. [10]. Y 67 nmanueHTOB ¢ OOMIMPHBIMU
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oxxoramu II-1I1a crenenn maTh HE3aBUCUMBIX UCCIIEN0-
BaTeNTbCKUX TPYII TOMYYHIIH OTHOHAIIPABJICHHBIC pe-
3ynbTaThl. OHM COCTOSUIM B TOM, YTO €KETHEBHOE TIPH-
MCHEHHE TIOJIMXPOMATHIECKOTO MOIISIPH30BaHHOTO CBE-
Ta (armmapar bruontpoH-2) Ha 061aCTh 0KOTa B TEUCHHE
6 MUH cr1oco0CTBOBaIIO OoIee OBICTPO AUTETUAUI
KpaeB paH, CHIKEHHIO KOJIMYEeCTBa TUMEpTpoduye-
CKUX pa3pacTaHWii, YMEHBLICHHIO WA OTCYTCTBHIO
KOHTPAKTYp 3a OoJiee KOPOTKUHU TIEPHUOJ BPEMEHHU 10
CPaBHEHHIO C KOHTPOJILHBIMHU JTAHHBIMH (22 CYT Ipo-
TuB 41 cyT). YV 20 manuenToB, IMEBIINX CTaHAPTHBIC
JOHOPCKUE paHBI, OBUIO TIOKA3aHO, YTO BO3ZCHCTBUEC
VIIOMSHYTOTO CBETa JOCTOBEPHO CHIKAIO BOCIAJHU-
TENBHYIO PEaKIINI0, YCKOPSJIO KA4yeCTBO TPaHYISINH,
SMUTEIN3AINIO, YITy4Ilalo CaMOYyBCTBHE W paHHEE
¢dmuonoruueckoe pyorieodpazopanue [10].
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OnbiT npumenenns [TAMJIEP-ceera y 48-mu ma-
LUEHTOB C 0XKOTaMH JIMLIA U JAbIXaTeJIbHBIX MyTeH B yC-
JIOBUSIX OTJIENICHHS] WHTCHCUBHOW Tepanuu Ha (oHe
OOBIYHBIX METOHOB OOIIETO M MECTHOTO JICUCHHS
TaKKe CBHUACTENHCTBOBA O TMO3UTHBHBIX PE3YibTa-
Tax cBerorepanuu [2]. YcTaHOBIEHO, YTO MPHUMEHE-
HHUE CBeTOBOW Tepanuu (anmapar buonTpoHn-2) crmo-
COOCTBOBAJI0O YMEHBILEHHUIO OTEKa JIMIA M BEPXHUX
JIbIXaTeNIbHBIX IyTei, BOCCTAHOBICHUIO MHKPOIHP-
KyJISALUM B 30HAX CTa3a, ONU3JICKAIINX K OKOTOBBIM
TIOBEPXHOCTSIM. BBISBICHO ONarompusTHOE BIMSHUC
TIOJIIPU30BAHHOTO CBETA HA PerapaTuBHEIC IIPOLECCHI,
PE3yNBTaThl OMEPATHBHOTO JICUCHUS U XapakTep Gop-
MHUPOBaHMA IMOCIIEONEePalMOHHbIX pyOLoB. CpenHss
JUTUTENBHOCTh TPeOBbIBaHUS B OT/ICJICHUM MHTCHCHUB-
HOU Tepaluu coKpalaaach Ha 2-3 CyToK.

JlelicTBuE TOIMXPOMATHYECKOTO MOJSIPU30BaH-
HOTO CBETAa Ha OPTraHU3M YEJIOBEKA OMPENENIICTCS
IIMPOKUM  CIIEKTPOM Onosorudeckux 3(hdekTos,
K KOTOPBIM OTHOCSATCS: CTUMYJLIHS PereHepalny,
YTHETEHHE BOCHAJICHUS, MOAYJSAIMS HMMYHHBIX
MIPOIIECCOB, BOCCTAHOBICHNE MUKPOLUPKYJISTOPHBIX
HapyIIEHWIA, BETeTOTPOIHOE W aHAJIbIeTUYECKOE
neuicteue u np. [1, 3, 4]. Ho narorenerndeckue me-
XaHU3MBI 3THX (P ()EKTOB HyKTAIOTCS B KOHKPETHBIX
JIOKA3aTeIbCTBAX, KPYT KOTOPBIX OYEHb OTPaHIUYCH
B KJIMHUYECKOH mpakTuke. OTCYTCTBYIOT CBEICHUS
0 MEXaHM3Max BIHMSIHUS MOJIIPU30BAHHOTO MOIUXPO-
MaTHYECKOTO CBeTa Ha ()YHKIIMOHAILHOE COCTOSHHE
HHC, mopdoreHes 0xoroBoit paHbl, COCTOSHUE HEH-
POHIOKPUHHOW U UMMYHHOU cucteM. [l momyye-
HUSI OTBETa HA 3TH BOIIPOCHI HEOOXOTUMO MOIEITHPO-
BaHHE MaTOJIOTUIECKOTO mporecca (0)KOroBOH TpaB-
MbI), €€ I0O3UPOBAHKE U U3YyUCHHE PAa3INYHbBIX [TOKA-
3aresiell TOMeocTa3a OpraHru3Ma IoJ] BO3IEHCTBHEM
MOJISIPU30BAaHHBIX CBETOBBIX BOJH B KCIIEPUMEHTE,
YTO W SBUJIOCH LEJbK JAHHOH padoThI.

MarepuaJjibl 1 METOABI

Hccnenosanue npoBeficHO Ha OeNbIX Oecrnopo-
HBIX KpbICax-camIilax, BO3PacTOM IIECTh MECSIICB,
BecoM 180-220 r ¢ cobOmomenueM XeJIbCHHCKON
JeKIapanun, NpuHATON [eHepanbHOI accamOneeii
Bceemuproit memunuHckoi acconmanuu (2010 1),
u ¢ paspemenus Komuccnu mo Omostuke JloHer-
KOTO HAIMOHAJIBHOTO MEIUIIMHCKOTO YHHBEPCH-
teta uM. M. T'opbkoro Ne 8/16 ot 29.01.2011 rona
u Ne 112/16 ot 22.10.2012 rona.

Jns MomenupoBaHUsl JTO3MPOBAHHOTO OXKOTa OT-
KPBITBIM ITaMEHEM OBl pa3zpaboTaH, 3alaTeHTOBAH U
HCIIONTh30BaH CIOco0 [7], KOTOPBIM UMEET MpeuMyIIle-
CTBa Tepel CYIICCTBYFOIMMH, MOCKOIBKY MO3BOJISIET
TOYHO JIO3MPOBATh TSDKECTh M TUIOIIAb TONYYSHHBIX
0’KOTOB ¥ MPUOJIMKACT SKCIIEPUMEHT K pealibHbIM yC-

JIOBUSIM OBITOBBIX HJIM MPOU3BOJCTBEHHBIX MOXKAPOB.
Hanocunuch oxoru, cocrapisBimie 5 % Tuiomiaau
Tena, Ha o0JIacTh CIMHBI M KpecTia. PaccrosHue ot
HCTOYHMKA IJIAMEHH JI0 KO)KU ObuTo 15 MM. Jlmuresn-
HOCTH DKCITIO3UIIMHA COCTaBIsIa 3 ¢ (MTHOBEHHBIN
oxor). B aTom ciydae co3naBanuch 3nuiepMaibHbIe 1
TIOBEPXHOCTHBIE JIepMaJibHbIE 0KOTH (110 K1accuduka-
i XX cbesaa xupyproB Yipaussl, 2002 r.). Mmen-
HO TaKue O)KOTM XapaKTePHBI JUIsi OBITOBBIX U MPOH3-
BOJICTBEHHBIX TIO’KapOB TIPH B3PBIBAX TOPIOYETO rasa,
MIOATOMY B HACTOAIICH paboTe MCIIONB30BaACh OTH-
CaHHasl CTaHIapTU3UPOBAHHAS MOJIEIb I03UPOBAHHBIX
0XOI'OB OTKPBITHIM TIAMEHEM.

Ucnonb3oBanuce anmaparsi BUOIITPOH-kom-
nakt (Zepter-Bioptron AG, llIBelinapus), KoTopsie
CO3MIAI0T CBETOBOH MOJSPU30BAaHHBIA IMOTOK TLIO-
maapo 12,3 oM’ KOTOpbIH HMeEeT MOJUXPOMaTH-
YecKMe M MOHOXpOMaTHueckue auanasons ([TAM-
JIEP/PILER - Polarized Incoherent Low Energy
Radiation). Bo3zelicTBre NONSPU30BAHHBIM CBETOM
C 4acTbIO MH(PAKPACHOTO U3ITyUeHHs (JJIMHBI BOJIH
480-3400 uM, maotHOCTs MomHOCTH 40 MBT/cM?,
cBeTOBast dHeprus B MUHYTY 2,4 JIi/cM?) ocyriect-
BJSUIOCH C paccTosHus 10 koxku 10 cM B TeueHue
10 MuUHYT TpW paza B CYTKH COIVIACHO PEKOMEH[Ia-
IIUSIM TI0 JICYCHHUIO OOJIBHBIX ¢ oxkoramu [3, 4]. [pn
3TOM PACCTOSIHUU JMAMETpP CBETOBOTIO IOJISI OXBAThI-
BaJ IMOYTH BCIO CIIMHY KPBICHI C HEMOBPEKIEHHON
koxeil. Takum 0OpazoM, BO3aeHCTBHE MOJISIPU30BAH-
HOTO CBETa OBLJIO HE TOJIBKO MECTHBIM, HO U OOIIIUM.

Jlmst mccnenoBaHus BIMASHUS [TAMJIEP-cBeTa Ha
CKOpPOCTb 32)KHBJICHUS] O’KOT'OBON paHbl COOTBETCTBEH-
HO ¢ (ba3aMu paHEBOTO MPOIIECCa: CITYCTS CYyTKH, TPOE
CYTOK, Heziesto U 11 cyTok mociie TpaBMbl IPOBEIECHO
MophoMeTpudecKkoe MCClieIOBaHUE AUaMeTpa U IUI0-
a1 0’KOTOBOW TOBEpXHOCTH. J[JIs1 OLIEHKH BO3JEH-
CTBUS TIOJIIPU30BAHHOTO CBETa Ha MOP(OTeHe3 0XkKo-
TOBOH paHbl, @ UIMEHHO, BBIPQKEHHOCTb U JUHAMUKY
BOCIIAJIUTENILHON PeaKlyy, pa3BUTUE, AUHAMUKY Ipa-
HYJSILMI ¥ IpoLiece SMUTEeNN3aliy, ObUIO MPOBEIEHO
MOP(}OJIOTHUECKOE U3yUEHUE OKOTOBOM PaHBl.

Jig OLEHKH CHCTEMHBIX pPEaKIUi HCCieaoBa-
mick QyHKImoHanbHOoe coctosHue LIHC, comep-
KaHHWE B KPOBU OMOJIOTMYECKU AKTUBHBIX BEIECTB
U UMMYHHBIN CTaTyC.

Oynkimonansaoe cocrosuue [[HC onenmBamu c
MIOMOILBIO TECT-METOJIOB «OTKPBITOE TIOJIE» U «HOPKO-
BbIi pediekc». OleHnBanach OpUEHTUPOBOUYHO-/IBH-
rareibHas aKTUBHOCTh KPbIC B OTKPBITOM TIOJIE W Jia-
TEHTHOE BPeMsl 3aX0Jla )KUBOTHOTO B TEMHYIO KaMepy.

B mrazme kpoBu IMMYHO(EPMEHTHBIM M pajino-
HMMYHHBIM METOJaMH OIPEAEssUId TOPMOHBI: TH-
PEOTPONHBIN TOPMOH, TUPOKCHH, TPUHOATHPOHUH,
COMATOTPOIHBIM TOPMOH, (POITUKYIOCTUMYIUPY-
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0L TOPMOH, TECTOCTEPOH, aIPEHOKOPTUKOTPOII-
HBbIi TOPMOH, KOPTUKOCTEPOH, MHCYIHH. MMMyHO-
rpamMMa BKJIIO4ajna ompexeneHue kiaerognoro (T-,
B-nmumM¢oruTe!, HaTypanbHblE KHIUIEPBI, XENIepbl/
CYIPEeCcCOpbl) ¢ NOMOLIBIO MOHOKJIOHAJbHBIX AHTH-
ten u rymopainbHoro (LIMK, mMmyHOTII00YITHHEL OC-
HOBHBIX KJ1accoB A, G, M) ¢ TOMOIIBIO pajuaibHON
uMMyHOAUG(Y3UH U IPELUNUTAIUN 3BCHBEB UMMY-
HHUTETA, a Taloke (ParolnTapHBIN HHIACKC U (haroiu-
TapHOE YUCIIO METOZOM CBETOBON MUKPOCKOIIMH.

Pe3yabrarhl 1 uX 00Cy:KI€eHHE

[IpumeHeHue MoIeIH SKCIEPUMEHTAIBHOTO 0XKO-
ra MO3BOJIMJIO MOJIYYUTh CTAHAAPTU30BAHHYIO U J10-
CTOBEPHYIO KapTHHY MOp(]oreHesa 0>KOroBoi paHbl.
TpéxcexyHHAsT SKCHO3MINS OTKPBITOIO TUIAMCHH
MPUBOAMIA K Pa3BUTHIO SMHACPMATLHOTO M Jep-
MaJIFHOTO TIOBEPXHOCTHOTO okora. OH Xapakrepu-
30BaJICSl HEKPO30M SIHICPMHCA W TTOBEPXHOCTHBIX
CJIOEB JEPMBI, Pa3BUTHEM PE3KOTO TKAHEBOIO OTEKa,
KOTOPBIA TMPOSABISICS B (OPMHUPOBAHUU MMY3bIpEid
pa3HOro pasMepa M JecKBamaluell HEKPOTHYECKH
M3MEHEHHOTO JITUICPMHUCA.

Hanecenne 0)xoroBoro moBpeXIeHHsT HETAaTHBHO
BIHsDIO Ha pyHKIMOHANEHOE cocTosaue LIHC: m3me-
HSUTACh OPUCHTUPOBOYHO-IBUTATEIbHAS aKTUBHOCTD
(O1A) XMBOTHBIX B OTKpBHITOM T10Jie. Habmonanuce
3HAYUTENbHOE YMEHBIICHNE KOJIMYeCTBa MePeCeUeH-
HBIX UMH KBajpaTtoB Ha 72,9 % (p < 0,001) u ocMmo-
TPEHHBIX OTBepcTH Ha 65,7 % (p < 0,001) otHOCH-
TEIFHO MHTAKTHBIX KABOTHBIX.

B cBs13u ¢ Tem, 9TO Beayas poik mpu GOpMHUpO-
BaHUM aJlalTalliy IPU OXKOTOBOM CTpecce MpHUHA-
JIEKUT THUIOTAIAMO-TUIIO(PHU3aPHO-KOPTUKOAIPEHA-
noso#t (ITKAC) u runoranamo-runodusapHo-THpe-
ounnoit (I'TTC) cucremaM, OLEHUBATIOCH COCTOSTHUE
HEHWpOTyMOpaIbHBIX peryisaTopHbx cucteMm (I TKA,
I'TT, runoranamo-runoduzapro-ronagHon (I'TT)
PETYIATOPHOM CHCTEMBI, COMAaTOTPOITHOTO TOPMOHA
(CTT') 1 uHCy/IMHA IPU OXKOTaxX WM BIMSHHE HA HUX
MOJISPU30BAHHOTO CBETA.

B ocTtpom mepuone 0xoroBoii TpaBMbl BBISBICHA
pe3Kkasi akTHBaIMs LEHTPAJIbHOTO (BEMyIIEero) 3BeHa
ITKAC B Buzie yBemuUeHUsI COEPKAHUS apPEeHOKOP-
TukorponHoro ropmona (AKTI') va 102 % (p < 0,001),
U aKTHBAUUs TepUPEPUICCKOTO 3BEHA KOPTHKOCTE-
pona (Kc) B BHUIE yBenMUYEHHUS €r0 COIACp)KaHMsA Ha
600 % (p <0,001), c mocnenyonmM ero UCTOLICHHEM
u najienueM Kc na 44,9 % (p < 0,001) oTHOCHTENIEHO
WHTAKTHBIX KHUBOTHBIX. [lepecTtpoiika memuaTopHO-
ro OajgaHca THUNIOTAIAMO-TUTIOMHU3APHON CHCTEMBI C
aktuBanuert nenrpasHoro 38eHa [ TKAC npusena
TOpMOkeHHIO0 cekpeunu B aneHorunopuze CTI (na
29,2 % (p < 0,001) OTHOCHUTENLHO UHTAKTHBIX XKHBOT-

HBIX). bbUla 0OTMeUeHa runepuHCcyIHeMus (TOBbILLIe-
Hue Ha 257 % (p < 0,001) oTHOCUTENBHO MHTAKTHBIX
KMBOTHBIX), KOTOpas Obla peaximell opraHmsMa B
OTBET Ha TUIEPIIMKEMHIO, KOTOpasi B CBOIO OYepe/b
OblTa CBs3aHA C THICPIPOAYKIMEH KaTeXOJaMUHOB
(TMIIepaKTHBALUS CHUMIIATO-aIPEHATIOBOH CHUCTEMBI),
AKTT u Kc. Hamu nonyyena akTuBaiysi THPEOTPOII-
HOll ¢yHKIuM ageHorunodusa (Ha 220 % (p < 0,01)
OTHOCHUTENFHO MHTAKTHBIX JKUBOTHBIX), U CEKPETOP-
noro npouecca (T,) B mmroBuaHOM *xenese (Ha 110 %
(p <0,01) oTHOCHTENILHO HHTAKTHBIX YKHBOTHBIX ) TIPH
cumwkenny kousepenn T, B T, B nepudepuyeckux Tka-
Hix. OTMedeHa HECOIIaCOBAHHOCTh B3aMMOCBS3CH
LeHTpaibHOro M mnepudepuueckoro 3BeHbeB [TTC
IIPU O>KOrOBOM TpaBME U CIBUI HEHPOXUMHUYECKOIO
OayaHca runoranamyca 1 rurnogusa B CTOPOHY I0/aB-
jtronero cunreza AKTT.

OTMEYeHO TOPMOKEHUE CEKPEIUH B a/ICHOTHIIO-
¢use pommkynoctumyupyromiero ropmona (OCIY)
Ha 55,8 % (p < 0,001) OTHOCHTENBPHO MHTAKTHBIX
JKUBOTHBIX. Pe3Kk0 CHMXalach W KOHLIEHTpALUs Te-
crocrepona (aa 75,1 %, p < 0,001, oTHOCUTENTHHO
WHTaKTHBIX KHBOTHBIX).

VIMMyHOIIOTHUECKHE HWCCICIOBAHMS ITOKA3aJIH,
YTO TIPU OXKOTaX Pa3BHBANIACH BHIPAKCHHAS HMMY-
Hocympeccus. OHa XapaKTepu30BaIach YTHETCHUCM
KaK KJIETOYHOIO, TaK U TYMOPAJbHOTO 3BEHHEB MM-
MYHHUTETa, & UIMEHHO, CHWKCHHEM KOJIMYecTBa Ha-
TypanbHbix kmmepoB (NK) Ha 36,3 % (p = 0,003),
T-mumdonutoB Ha 27,1 % (p = 0,01), T-xenmepon
Ha 23,6 % (p = 0,04) u T-cynpeccopos Ha 58,3 %
(p < 0,001) oTHOCHTENHHO WHTAKTHBIX JKUBOTHBIX.
[lpn anamm3e WMMYHOPETYISATOPHOTO HHICKCA
(MUPU1) MBI 0OHapyXWIM HEPABHOMEPHOCTH IOpa-
skeraus T-cynpeccopHoro 3peHa uMmmyHHuTera. OT-
MEUEHO YTHEeTeHHe OOIel aKTUBHOCTH (ParoiuToB
Ha 41,1 % (p < 0,001), nedextr! arommrosa u BHe-
KJICTOYHOTO KWJUIMHTA B JICATEIFHOCTH KaXKI0TO OT-
JETBHO B3SATOTO (paromura (CHIKeHHe (arouutap-
Horo yucia (PY) na 31,7 % (p < 0,001) orHocurens-
HO MHTAKTHBIX >KHBOTHBIX). AHaJU3 TYMOPaJbHOTO
3BeHa HMMMYHHTETa T[0Ka3al HWMMYHOCYIPECCHIO
¢ yruereHuem npoaykuuu Ig xiaccos A Ha 16,3 %
(p = 0,03) u G =ma 23,5 % (p = 0,04) oTHOCHTETB-
HO MHTAKTHBIX JKABOTHBIX M TIOBBIIICHHEM KOHIICH-
tpaumu LIUK Ha 216 % (p < 0,001) oTHOCHTENBHO
MHTaKTHBIX XKHUBOTHBIX. BCE 3TO yKka3pIBaslo Ha BbI-
PaKEHHYI0O aHTUICHHYIO HArpy3Ky C BO3MOXKHBIM
pa3BUTHEM ayTOMMMYHHBIX MPOLIECCOB.

JlaHHBIC, MOTyYeHHBIE TIOCTIC ANIINKAIUN OIS~
PH30BaHHOTO CBETA, YOSAUTEIHLHO CBUICTCIBCTBYIOT
0 TIOJIOXKHUTEIFHOM BIUSHHUU TTOJIHXPOMATHIECKOTO
MOJISIPH30BAaHHOTO CBETa HA MOP(OTCHE3 0XKOTOBOI
paunsl (puc. 1).
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Bonee noBepxHocTHOE
pacnonoxeHue
nenkouuTapHoro Bana

AGcopbuusa aHeprum
3MEeKTPOMarHUTHbIX BOSH
nonsipu3oBaHHOroO cBeTa

(AT®P-a3bl, hepMeHTbI, PAS-

MeHbwas || Bonblasn YMeHbLeHue anddysHon
wupuHa || nnotHocTt WHdunbTpauum J1B
nB b JIB nonumopdHoAAEPHbIMMN

nenkounTamun

npoteuHsbl, Heat SP, Hb,
LUTOXPOMbI, LLUKITUYECKNE

HyKneoTuabl)

BoccTaHOBREHWe CTPYKTYp

OrpaHuyeHue rnyouHbI anbTepauum gepMbl U BTOPUYHOMN
anbTepauun TKaHenl KOXKM U Noanexalumnx MblILLy

KNeToYHbIX MeMOpaH,

MOHHOrO TpaHcnopTa, AKTMBaLNA
3MeKTPMYECcKoro MaKpoharos u
noTeHumana 3pMTpoOLMTOB, numdoumTos

TPOMGOLIMTOB U NIEUKOLMTOB

AKTUBauUumA AxTuBauusa nponudepaumm
nponudepauunmn 3HAOTENUOLUTOB U
c¢oubpobnacTos HeoaHruoreHesa

BoccTaHoBneHue aHepro-
6anaHca (AT®) kneTok paHbl

AxTuBauusa nponudepauum

AKTMBauuAa penapaTMBHOMN pereHepauun B rmyouHe
AepMbl — Ha rpaHuLe ¢ MbilLaMu

n penapauuu OHK, cuHTesa

6enkoB Mponudepauus

KepaTuHouuToB

AktnBauus NOS,

Murpaums
KepaTUHOUUTOB

®dopmupoBaHue
aKTUBHbIX rpaHynsauumn

YMeHbLUeHUe cnagxen,
arperauuu TpomM6ouuToB,
ynyuiieHue

MUWKPOLMPKYNSiLUN,
TpaHcnopTa Kucnopopaa

AKTUBaLMA anuTenusaumu

YcKkopeHue 3aXMBIEeHUsA 0)KOroBOM pPaHbl

Puc. 1. MexaHH3MBI IOJOKUTEIBHOTO ICHCTBUS MOSIPU30BAHHOTO CBETA HA 3aKUBJICHUE 0’KOTOBOM PaHBIL:
JleBas yacTh pUCYHKA IO IaHHBIM JIUTEPATypbl, [IpaBasi — [10 pe3yJbTaTaM HaIlUX UccienoBaHui; JIB — neiikounTtapHslil Ban

BbII0 OTMEUEHO YBEIMYEHUE CKOPOCTH 3a3KHB-
JICHUS OXOTOBOM IMOBEPXHOCTU: HA 7-€ CYTKH JHa-
METp O’KOTOBOH MOBEpXHOCTH ObLT MeHbIe Ha 20 %
(p = 0,005), a moraap Ha 36 % OTHOCUTENBHO TPYII-
mel cpaBHeHHA. Yepe3 11 cyTok nmamerp OKOroBOM
panbl 6pu1 MeHbIIe Ha 38,6 % (p < 0,001), a miomas
—Ha 62,3 % OTHOCHUTENBHO I'PYIIIbl CPABHEHHUSI.

JlaHHBIE ~ MOP(OMETPUUECKOrO  HCCIENOBAHUS
HOJTBEPIMINCH MOP(HOIOTUUECKU (CBETOBAsT MHUKPO-
cxormst). Jeiicteue ITAMJIEP-cBeta onpenenser
MPOCTPAHCTBEHHBIC M XPOHOJIOTHYCCKHE H3MCHCHUS
TEUEHUSI COCYIUCTOTO ¥ TIPOIH(EPATUBHOTO KOMIIO-
HCHTOB BOCIAJICHHSA. JTO CIIOCOOCTBYET, BO-TICPBBIX,
OrpaHUYEHMIO TYOMHBI MOBPEXKICHUS KOKU B 0OIna-
CTU OXOTa U oIpesenseT 0oaee MOBEPXHOCTHOE pac-
HOJIOKEHHE JIeHKoIUTapHOoro Bana. Bo-BTopsIX, Takoe
BIIMSIHAE CBETOBOTO IIOTOKA ONTHMM3HPYET TEUCHHE
OCTPOro BOCHAJIUTENBHOIO OTBETa Ha MOBPEXKIECHUE,
KOTOpOE IPOSABIIAETCS aKTUBALlMeH MEXaHW3MOB Orpa-
HUYEHHST BOCHAJeHUSI — (HOPMHPOBAHHEM ILIOTHOTO
U MeHee 1mupokoro (yxe Ha 45,8 + 2.4 % (p < 0,01)
OTHOCHUTENIbHO TPYNIbl CpaBHEHH) JEHKOIUTAPHO-
ro Baja C yMeHblIeHHeM AU((Y3HOH MHPUIBTpAuu
MOMUMOP(GHOSJICPHBIMU  JICHKOIIUTAMHA M BTOPHYHOU
ajnprepalliy TKaHeH KOKM M MOMUIEKAIIUX MBbILIIL
B-Tperpux, obecreunBaeT paHHIOW CTHMYILSIHUIO pe-

MapaTHUBHBIX TPOIECCOB B TITYOOKHX CIIOSX IEPMBI TIPH
y4aCTUH Makpo(aroB U JIUMQOLIUTOB, KOTOPBIE OMpe-
JeTSIIOT akTuBaiio (pudpobiactoB B obnmactu THA
U KpaéB paHbl. [leiicTBue [TAJIEP-cBeTa BBI3BIBAET
CTUMYJISIIIAIO MEXaHM3MOB 32)KHBIICHHUS 32 CUET YCH-
JeHus mponudepanun GuOpPoOIacToB, Kak B 00IACTH
JIHa, TaK ¥ KpaeB paHbl. Mopdonoruyecku 3To nposiB-
JSI0Ch (POPMHUPOBAHMEM aKTUBHBIX TPaHYJISLIUMA, CTH-
MyJsinyel mponudepanii 1 MATPAIed KepaTHHOIM-
TOB, YTO CITOCOOCTBOBAJIO ITUTEIM3AINH PAHEBOIl 11O~
BEPXHOCTH. [TAMJIEP-cBer 00yCJIOBIIMBACT PAHHIOK
CTUMYILSIIIMIO PETIApaTUBHON pETeHEepaIui B TIyOHHE
JepMbl — Ha TpaHUIE ¢ MbIMnamu. B ¢asy rpanyis-
mmii oH ycwiuBaeT mnponudepanuio GuobpodracTos
Y SHJIOTEIMOIIUTOB, CTUMYJISLIUIO SITUTETU3ALIUH PaHe-
BOIl moBepxHOCTH. [lomspu3oBaHHEIi cBET, Oraromapst
yewiieHnto niponudeparmu GudpodnacToB u 3HIOTE-
JIMOIMTOB ¥ CTHMYJISILIFN STTUTEITH3AIMH PAHEBOH 110~
BEPXHOCTH C YBEIMUCHHEM TOJNIINHEI SIAACPMUCA HA
23,2+ 1,1 % (p <0,05) oTHOCHTENBHO TPYIIIBI CPaBHE-
HUSI, YCKOPSIET 32)KUBIICHUE 0)KOTOBOM PaHBbI.
OOBACHUTH TIOTyYCHHBIC JTAHHBIE MOKHO HAJINYH-
€M B KOJKE YeJIOBEKA CEHCOPOB EKTPOMArHUTHBIX T10-
Jeil, K KOTOPBIM OTHOCST aKTHBAaTOPHI IUIa3MHHOTCHA
1 TIPOTEHHBI TEILIOBOTO I0Ka. OHH MOIEP KUBAIOT TO-
MeoCTa3 DIUTENHS U IPUHAMAIOT yYacTUe B pereHepa-
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uu koxu [1]. AT®-a3p1 MeMOpaH criocoOHBI «abcop-
OMpPOBAaTh) DHEPTUIO ANEKTPOMATHUTHBIX BOJIH M HC-
TIOJTb30BATh €€ JIJIS BBITIOJIHEHUSI XUMIYECKON paOOThI.
depMeHTHI JpIXaTebHON ienH 1 Iukia Kpedca MoryT
TIOTJIONIATh SHEPTUIO MH(PPAKPACHOTO Jnana3oHa. Ao-
COpOLIMS HEPTUH U JeTOKATU3aLMs SJIEKTPOHOB TPH-
BOJUT K B3auMozercTBHio nporenHoB n JIHK kietkw.
Takum 00pa3oM, SHEPrus IEKTPOMAHUTHBIX TOJICH
(TIONAPU30BAaHHOTO CBETA) JEHCTBYET HEMOCPEICTBEH-
HO Ha KJICTKH PaHEBOM MOBEPXHOCTH U HEMOBPEKIEH-
HBIX Y4YacTKOB KOXH, IJle OHa noniouaercs. Boccra-
HOBJICHHE SHEPTeTHYECKOr0 OajaHca KIETOK CIOCOo0-
CTBYET CTUMYJIALMU KEPATUHOLIUTOB, SHAOTEIMOLUTOB
1 $udpo6IaCTOB, NOBBILAETCS CIOCOOHOCTH BOCCTA-
HaBIMBaTh NPONUQEPaLNI0 U aKTHBUPOBATh CHCTEMY
penapauuu JJTHK B mOBpekIEHHBIX ayTOIOTMYECKUX
Kietkax. B pesymbrare mpsiMON JOCTaBKM KBaHTOB
SHEPIrMU K MUTOXOHAPUSAM IPOUCXOIUT aKTUBALMS
LIUTOXPOMOKCH1a3bl, BOCCTAHOBJIEHHE TKAHEBOI'O JIbl-
xaHud u cunteza AT®, 4To Ba)KHO JUIsl IUIACTHYECKUX
MIPOIIECCOB B 03KOTroBO# pane. Kiterounas NO-cunrasa
sIBJIAETCS (PEPMEHTOM, KOTOPBIiA MOMIONIAET CBET U IPH
9TOM aKTUBHUPYETCS, YCUIIMBAs CHHTE3 OKCHJA a30Ta.
OH, KaKk MOIIHBIA Ba30AMIIATATOP, CIIOCOOCTBYET pac-
LIMPEHUIO MEJIKHUX COCYJOB U YIIyUYIIEHUIO MUKPOLIMP-
KyJISAIUA B o3koroBoi pane [1]. IIpoucxomut 6omnee dhu-
3MOJIOTUYECKast pereHepamust (YHKIHMA MHOTHX CTPYK-
TYp, PacloNOXKEHHBIX B JiepMe (HEpBHbIE OKOHYAHUS,
TIOTOBBIE, CAJTbHBIC KENE3bl U BOJIOCSHBIE (DOJITUKYIIBI).

B Hammx ucciaeqoBaHusAX MOMSPU30BAHHBIN CBET
OKa3blBajl aalTallMOHHO-CTUMYJIUPYIOLLEE BIMSIHUE
Ha OOIIYIO0 JIBUTATEIbHYI0 AKTUBHOCTH M MOTHBA-
LIMOHHBIE XapaKTEPUCTUKU >KUBOTHBIX. [lomnepxu-
BaJIaCh BBICOKAsI CIIOCOOHOCTH aKTHBHPOBATh aHTHU-
HOLMLENTUBHbBIE CUCTEMBI I'OJIOBHOTO MO3ra, O 4eM
CBUJETEIbCTBOBAIA JOCTOBEPHOE YBEIUYEHUE IIO-
Kazarenei, xapakrtepusyroummx cocrosaue L[[HC
(pocT KOMMUECTBa MEPECEUCHHBIX )KUBOTHBIMH KBa-
npatoB Ha 338 % (p < 0,001) 1 0CMOTpEHHBIX OTBEP-
ctuit Ha 204 % (p < 0,001) OTHOCHUTEIBFHO TPYHIIBI
CpaBHEHUS, CHU)KEHHUE MTPOSIBIIEHUI TPEBOIH, CTpaxa
U HEYBEPEHHOCTH. [TAMJIEP-cBET MONOKHTEIBHO
BJIMSUT HA CAHOTEHETUYECKUE MEXaHU3MBbI PETYIISLUN
¢byHKIMOHANIBHBIX B3auMocszeit [IHC, ymeHbman
00J1b, CTPECC-PEaKINI0 OPraHU3Ma M KIMHHUCCKHUE
MpOSBICHUS SHIEdanonaTiu (puc. 2).

VmenHo B KOXKe, KoTOpast 6orata HEpBHEIMH BOJIOK-
HAMH W OKOHYAHWSMH, HAUMHACTCS TpaHC(HOpMaIs
BHELIHUX JIEKTPOMArHUTHBIX M10J1€H MOIAPU30BaHHOTO
CBETa B CUTHAIIBI, KOTOPBIC BICKYT (PU3HOIOTHUECKUE
oTBeTbl. [Ipy yMEpEHHBIX pa3ipakaroluX BO3IEHCTBU-
AX mepudeprdecKas ceKperys TopMOHOB M TOPMOHO-
MOJOOHBIX TIENTHAOB OKAa3hIBACT MOIIHOE CTHMYJIHPY-
IOIllee JIeHCTBUE HA BECh OpPraHU3M. DTU T'OPMOHBI aK-
TUBHPYIOT PELIEITOPbI MEMOPaH KIIETOK KOXKH, a TAKKe
BOJIOKHA COMATUYECKHX M BET€TaTUBHBIX HEPBOB.

PesynbraThl MPOBEAEHHBIX MCCIEIOBAHUII MO3BO-
JISIIOT YTBEPKIaTh, YTO ONPEACIICHHBIE YYACTKH KOKH

‘A

AHTMHouM-v
LenTUBHbIN

achdekTt

Tepmunyeckoe
nospexaeHue (oxor) v

| Ctpecc-peakums — | CAC,
ITKAC, ITTC (ueHTpanbHoe n
nepudepunyeckoe 3BeHbs)

navnep

o Hopmanu3sauus peonorn4yeckmx

CBOMCTB KpoBHM, akTuBauusi NOS,
BOCCTaHOBIieHMe MeM6paH

pUTPpOLUUNTOB U TpOMGOLlVITOB

| Cnapxu n
arperauus
TpomGouuToB

Hopmanusauuﬂ

uepebpanbHoro
KpOBOTOKA

1 Mukpo-
LMPKYNALmMA

1 QHepreTMyeckum
GanaHc, TpaHcnopT
Kucrnopoaa

RN

Puc. 2. MexaHU3MBI TIOJIOKUTEIBHOTO JISHCTBHUS MOJISIPU30BAHHOTO CBETA Ha (DYHKIHMOHAILHOE COCTOSIHUE [IEHTPAIbHON
HEPBHOM CHCTEMBI IPH OJKOTOBOM OOJIE3HU: cTpeikamH (Y IoKa3aTeneil) mokazaHa HalpaBIeHHOCTb PeaKIUit
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YckopeHue 3a:KUBJICHUSA 05KOT0BOI PaHbI

Puc. 3. MexaHU3MBbI TTOJIOKUTEIBHOTO ICHCTBHS MOJISPH30BAaHHOTO cBeTa Ha (PYHKIIMOHAIBHOE COCTOSIHIE
HEHPOryMOpAaIbHBIX PETYIATOPHBIX CUCTEM ITPU 0KOroBoH Oone3nu: Ctpenkamu (y mokasareneii)
MI0Ka3aHa HaIPaBICHHOCTh PEaKIUH

BBITIONHSIOT (DYHKIMH 3KCTPAOKYJAPHBIX (hoTOperen-
TOPOB U SIBJISIIOTCSI YaCThIO CEHCOPHOM 3KOIETITHBHON
CHCTEMBI, KOTOpasi 00eCIeunBaeT B3aNMOICHCTBHE Op-
raHu3Ma C BHEITHUMH JIICKTPOMATHUTHBIMHI BOJTHAMH
[1, 4]. TIpn OoneBHIX CHHAPOMAX MOXXHO TMPOCIEAUTH
BCE 3BEHbsI BO3HUKAIOIINX PEaKIUii, BKIIOYast peLernTo-
PBI 2IEKTPOMArHUTHBIX BOJIH TOJISAPU30BAHHOTO CBETA
Ha IpOTHBOOOJIEBbIe (omuonHbIe) cTpykTyphl LIHC.

Pesynbrarel nceienoBanns yOeqUTEIBHO TOBOPSIT
0 TIOJIOKUTEIIFHOM BIVISTHUM TIOJSIPH30BAHHOTO CBETA
Ha coctosiane crpeccoproit [ TKAC mpu oxorax. 3to
MIOATBEPKIATIOCH, BO-TIEPBBIX, HOPMAITH3AIHCH aKTHB-
HoctH ienTpansHoro 3seHa I TKAC (AKTT), yposenb
KoTOporo ObLT HIKE Ha 26,9 % (p = 0,04) oTHOCHUTENB-
HO TPYIIIbI CPABHEHHMS, BO-BTOPBIX, MPEIOTBPAIICHU-
€M JIC3HMHTETpAIU U HMCTOIICHUS Mepru)epruuecKoro
3BeHa (Kc), ypoBeHb KOTOPOTO HE OTIMYAJICS OT WH-
TaKTHBIX KUBOTHBIX (p = 0,82) u, B-TpeThuX, coxpa-
HCHUEM UX IEePBOHAYABHBIX B3aHMOCBSI3EH (TO €CTh
TIOJIOXKUTEIILHOH CBSI3M MEXKIY HUMU).

OTO MOXHO pacLeHHBaTh KaK IOJIOKUTEIBLHOE
BIIMSHUC TIOJIIPU30BAHHOTO CBETa HA CAHOTCHETHU-
YECKHE MEXAHU3MBI PETYJISIUHN B3aNMOCBS3EH IIeH-
TpayibHOTO M nepudepudeckoro 3BeHbeB [ TKAC u
aIaTITUBHBIN XapaKTep e¢ aKTHBAIIHH.

[TonyuyeHHble JaHHbBIE CBUAETEIBCTBYIOT U O TMO-
JIOXKHUTEJILHOM BJIMSIHUU TOJIIPU30BAaHHOIO CBETa Ha

PETYJSIMIO LEHTPATbHBIX HEMPOCEKPETOPHBIX MPO-
IIECCOB B THUIOTAIAMyCe M CEKPEIHIO B aJCHOTHUIIO-
(u3e, 0 YeM CBHICTEIHCTBOBAJIO TIOBBIIIICHHE COCP-
skanust CTI wa 20 % (p = 0,02) oTHOCUTENBHO IPyN-
bl CpaBHEHUA. DTO, B CBOIO OY€pellb, OJIOKUTEb-
HO BJIMJIO Ha perapaTUBHbIE MPOLIECCHI B 0KOTOBOM
pane, nockonbky CTI xak aHa®omu4eckuii TOpMOH
MOJIO’KUTENIBHO BIMAT HAa CHHTE3 OeNKa U IIacTuye-
CKHE TIPOLIECCHI (YTO MOATBEPKIACHO MOpQoIornye-
cKU U MopdomMeTpudeckn). OTMEUEHO MOJIOKHUTEb-
HO€ BJIMSHME IOJSPU30BAaHHOIO CBETa Ha KOHLEH-
Tpaluio MHCYIWHA B KpoBH (ObuT HIbke Ha 20,6 %
(p = 0,04) oTHOCUTENBHO TPYIIBI CPABHEHHUS), YTO
TOBOPUT O CHUKCHHUU OXKOTOBOW THIEPIIIMKEMUH,
BO300HOBJICHHH YyBCTBUTEIBHOCTH TKaHEH K MHCY-
TMHY ¥ cOaIaHCHPOBAHHOCTH METa00IMIECKUX MTPO-
LIECCOB I10]] BO3JIEMCTBUEM IOJIIPU30BAHHOIO CBETA.

AHaM3 BIUSHUS MOJIPU30BAaHHOIO CBETA Ha CO-
crosHue crpeccopHoil I'TTC mokasan HopManusa-
uuio TupeoTponHoi GpyHkuuu runodusa (TTT Obun
ke Ha 47 % (p < 0,01) oTHOCUTENBHO TPYMIIBI
CPaBHEHHS) U CCKPETOPHOH (PyHKINHU ITUTOBHUIHOM
xenesbl (T, Obun ke Ha 40 % (p < 0,01) otHOCH-
TEJBHO TPYIITBI CPaBHEHUS ). DTO TOBOPUT 00 aHTH-
CTPECCOPHOM BIIMSHUM TOJSIPU30BAHHOIO CBETa,
HOpMaliu3alui OOMeHa BELIeCTB U CIIBUTe OOMEH-
HBIX TPOLIECCOB B CTOPOHY aHa0OIM3Ma, 4TO TO-

94

OOTOBIOJIOI'A TA ®OTOMEININHA, 1, 2 2013



OOTOBIOJIOI'TA
TA EKCITEPUMEHTAJIBHA ®OTOMEJJUIINHA

PHOTOBIOLOGY
AND EXPERIMENTAL PHOTOMEDICINE

JIOXKUTETILHO TIOBJIHSIIO Ha PEreHepallio 0’KOrOBOM
panbl. OTMEYEHBI COXpaHEHHE (QU3NOTOTHYECKUX
B3aMMOCBSI3€H MEXAy IEHTPaJIbHBIM W Tiepudepu-
yeckuM 3BeHbsiMU [T TC, HOpManu3amnus WHAEKCa
ornomennss AKTD k TTI u orcyTcTBue Koppems-
LUH MEXAYy MX YPOBHSAMHU. DTO yKa3bIBaeT Ha IO-
noxurensHoe Bausane [TAMJIEP-cBeta Ha caHore-
HETHYECKHE MEXaHH3Mbl PEryIslUN B3aUMOCBA3CH
LEeHTpaIbHOTO U nepudepudeckoro 3seHseB I'TTC u
QAN TUBHBIN XapaKTep ee aKTUBAIUH.

YCTaHOBIIEHO MOJIOKUTENBHOE BIUSHUE HOJSIPU-
30BaHHOTO CBETA Ha cocTossHue anabomaeckoit [ TC
ripu oxkorax. O0 3TOM CBUIETENIbCTBOBAJIH ITOBBILLIE-
Hue ypoBHsa @CI" Ha 49 % (p=0,01), u TecrocTepona
Ha 26 % (p = 0,02) OTHOCUTENBHO TPYIIBI CpPaBHE-
Hus. [Tosbiuenue yposusa @CI' roBopUT O MOIOKH-
TenpHOM BiustHuM [TAMJIEP-cBeTa Ha peryIsanuio
LIEHTPaJIbHbIX HEMPOCEKPETOPHBIX IPOLIECCOB B I'M-
noranamyce u cekperuto ®CIT B ageHorunoduse.
[loBhblilIeHHE YPOBHS TECTOCTEPOHA CBUETEIILCTBY-
€T O TIOBUTUBHOM BIIUSIHUM MOJIAPU30BAHHOTO CBETA
Ha CHHTETUYECKHE TPOIIeCcChl B CEMEHHHUKAX, TTOBbI-
meHuu ux vyBcTBUTenbHOCTH K DCI, u o cusure
O0OMEHHBIX IMPOIECCOB B CTOPOHY aHa0OIM3Ma, 4TO
MIOJIOKUTEIHHO BIMSUIO HAa CHHTE3 Oelka 1 pereHepa-
LMIO O’KOTOBOM paHbl. OTMEUEH Mapaiesu3M aKkTH-
BaIl{ [ICHTPAIBFHOTO M HepH(epHIeCKOro 3BEHBCB

I'TC, uto cBsI3aHO ¢ COXpaHEHUEM UX (PU3UOIOrHuye-
CKHX B3anMOCBs3eH (puc. 3).

DddekT IKCTPaoKyIIpHOH (HOTOTPAHCAYKIIUH CO-
CTOUT B TOM, YTO (PU3MUECKOE BO3ACHCTBHE KBAHTOB
TIOJSIPU30BAHHOTO CBETAa Ha DKCTPAOKYJIPHBIE (HOTO-
CCHCOPHBIC MOJICKYITHI KOKH U TANbHEHIIHI nX TpaHc-
NOPT B TaJaMyc M TUIOTaJaMyC BeleT K Iporeccam
UHTErpallud B HEM. DTOT MEXaHU3M MOXKET ObITh Cy-
[IECTBEHHBIM B CHCTEMHBIX PEaKIMIX KaK CO CTOPOHBI
AQHTUCTPECCOPHON CUCTEMBI, Tak 1 UMMYyHHOM. [lo Ha-
UM JTAHHBIM TTOJISIPH30BaHHBIN CBET OKa3bIBAI MOJY-
JHpYIolIee BIUSHUE HA HUMMYHHYIO cHcTeMy (puc 4).

Bo-nepBeIX, oTMEUeHa HOpMaIH3alusl abCOIIOT-
HOrO KOJIM4ecTBa JeHKkouuToB (MeHble Ha 26,4 %
(p < 0,001) oTHOCHTENBHO TPYMIIBI CPaBHEHUS) O€3
HEUTPO(HUIBLHOTO CABHUTra, YTO YKa3bIBAJIO HA OTCYT-
CTBHE THOWHBIX OCIIO)KHEHU 0’KOTOBOM PaHBI.

Bo-BTOpBEIX, OTMEUEHa CTHUMYJSIIUS KJIETOY-
HOTO 3BEHa HMMMYHHUTETa, a WMEHHO, YBEIIMde-
HUE HaTypalbHbIX KuiuiepoB Ha 27 % (p = 0,04),
B-mumdornmros Ha 39 % (p <0,001), T-mumdouuToB
Ha 51 % (p=0,001), T-xennepor Ha 47 % (p=0,001),
T-cynpeccopoB Ha 68 % (p = 0,002) OTHOCUTETHHO
rpynnsl cpaBHeHUs. OTMeueHa HOpMAalu3alus HM-
MYHOPETYISITOPHOTO HHAEKCA.

B-TpeTpux, aHanm3 (yHKIHOHATHHBIX CBOWMCTB
(arouToB MOKa3al yBeanueHue o0rei aromurap-
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Puc. 4. MexaHU3MBI TIOJIOKUTEIIBHOTO ISUCTBUSI MOJSIPU30BAHHOIO CBETa Ha (DYHKIHOHAIBLHOE COCTOSIHIE MIMMYHHOHU CH-
CTEMBI TIPU OXKOTOBOI Ooe3nn: Ctpenkamu (y Mokas3arelneii) mokasaHa HanpaBJIeHHOCTh peakiuii; K — nupkyupyromue
MMMYHHBIE KOMILUICKCHI, |g — IMMYHOTIIOOYITHHBI, OCTaIbHBIC COKPAIICHUSI IPUBEICHBI B TEKCTE
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HoM aktuBHOCTH Ha 23,7 % (p < 0,001) u daromwu-
TapHoro kusumHra Ha 73 % (p < 0,001) oTHOCHTEB-
HO TPYIIIbI CPABHECHUSI.

B-deTBepTHIX, B I'yMOpPaJbHOM 3BCHE HMMYHH-
TeTa OTMEUCHA HOpMaJHM3alusl Mpoxyknuu Ig kiac-
ca M (He omMyYaics OT MHTAaKTHBIX KHBOTHBIX Ha
Bech cpok HaOmoaenus (p = 0,84; 0,29 u 0,21) u ctu-
MyJsius npoaykiuu Ig kiaccoB A u G (TOBbILLIEHHE
Ha 31 % (p = 0,04) oTHOCHUTETBHO IPYIIIBI CPABHE-
HUs) co cHmKeHneM koHnenTpanuu LUK nHa 30,3 %
(p = 0,003) OTHOCHTEIIEHO TPYIITBI CPABHECHUS, YTO
TOBOPHUT 00 YMEHBIICHHM AaHTHTCHHOW Harpy3KH,
anmumuHaImy anTarenoB U LIMK u3 oprannsma u mo-
OyJALWN ay TOUMMYHHBIX IIPOIIECCOB IPU OXKOTe.

[IpuBeneHHbIE BBIIIE JaHHBIC O MOJIOKUTEIBHOM
pusiaun [TAVJIEP-cBeta Ha ocaGeHue mposiBiie-
HUIl OKOTOBOW Oosie3HH [8] CBHIECTEIBCTBYIOT 00
00ImMX 3aKOHOMEPHOCTAX IIpoIecca YCKOPEHHOM
penapamuu [1-4]. 3a cdeT m1yOOKOTro MPOHUKHOBE-
HUS TTOJSIPU30BAHHOTO CBETA B KOXKY OCYILECTBIISICT-
csi HeWHBaszuBHas Qoromomudukanus (HOPMEHHBIX
JJIEMEHTOB U OMOXMMHYECKUX KOMIIOHEHTOB KPOBH.
B nelikonMrax moBBIIACTCS MPOAYKLHS HMMYHO-
DI00YJIMHOB, BOCCTAHABIHMBAIOTCS PELENTOPHAS H
“MMyHOMeraTopHas (pyHKIUH. YMEHBIIAeTcs Je-
(UIHUT MECTHOTO U CHCTEMHOTO HMMYHHUTETA B 30HE
oxora. KiteTouHble 371eMEeHTBl KPOBH, KOTOPBIE BOC-

CTAHOBHJIM CBOIO (DYHKITUIO, PA3HOCATCS €€ TCUCHHU-
€M T10 BCEMY OpPTraHU3MYy, YTO COITPOBOXKIACTCS TeHE-
pajin30BaHHBIM HWMMYHOMOAYJIUPYIOIIUM OTBETOM.
DTH K¢ MEXaHH3MbI MPOSBISIFOTCSA M Ha Oojee -
POKOM TIOJIE TATOJIOTHYECKUX COCTOSHHI (paHEeBBIC
MIPOIIECCHI, MPOJICKHU, OTMOPOKEHHMs, TruabeThde-
CKHE HapyIICHHUs KPOBOOOPAIICHUS U JP. XUPYPIH-
yeckue 3abosieBanus) [5, 6].

BriBoabI

MOXHO KOHCTaTHpOBAaTh, YTO JECHCTBHE MOJIAPH30-
BaHHOI'O CBETa MPU JO3UPOBAHHBIX OKOTaX OTKPBITHIM
TUTAMEHEM TTOJI0KUTEITBHO BIIHSICT Ha MOP(OTEeHE3 0KO-
roBOM paHbl, QpyHKIHOHANIBHOE cocTosinue LIHC, He-
POTYMOpANIBHBIX PETYISTOPHBIX ¥ MMMYHHOH CHCTEM
opranu3Ma. [lomydeHHble JaHHBIE, C OJJHOM CTOPOHBI,
PacKpbIBalOT paHee HEU3BECTHbIE MEXAHU3MBbI IaTore-
HE3a 0’KOTOB OTKPBITHIM IJIAMEHEM, C IPYTOi CTOPOHBI,
SBJISAIOTCS OCHOBAaHWMEM JJId CBETOTEparleBTHYECKOM
KOPPEKLMU U METOAMYECKUX PEKOMEHAlNi OKa3aHus
MEJMIIMHCKON TOMOIIM TOCTPAJABIIMM C OXOTOBOM
TPaBMOW NIPH MOHOTEPAITUH, B KOMILIEKCHOM JICYCHHH,
JUISt TPO(MIIAKTUKH OCIIOKHEHUH M YITyqIIIeHHs peadu-
JUTalUM. DKCIEPUMEHTAIBHO JOKa3aHO, 4TO MOJIApHU-
30BaHHBIN CBET MOJKET OBITH UCIIOTB30BAH IS JICTCHUS
Y CHWJKEHUS CTETIeHN MHBAIUAN3ALUH U JIETaIbHOCTH Y
MOCTPaJaBIINX C OKOTaMU.
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MOHOTEPAIIIA OIIIKIB ITOJTIXPOMATHYHHUM I10/IAPU30BAHHM CBIT/IOM:
@I310/IOI'T9HI MEXAHI3SMH

Cmpenvuenxo FO. 1!, I'yuap C. O.%3, €nvcvruil B. M.!

Toneywruil nayionansnuti meouunuil ynieepcumem imeni M. Topbkozo,
2Inemumym ¢hizionoeii imeni O. O. Bozomonvys HAH Ykpainu,
SInmepnayionansnuii meouunuil inosayiinuil yenmp, Kuie

Pospobreno saniony excnepumenmansHy mMooenb 00308aH020 ONIKY WKIpU O BUEUEHHSL BNIUBY NOTAPUZ08AHO20
ceimia Ha nepebdie 00308aHUX ONIKI8 GIOKPUMUM NOLYM M 3 MONCIUBICTNIO Pe2YNI08AHH I OCHOBHUX NApamempis.
Haoani xapakxmepucmuxu eupasnocmi ma ocobiusocmi nepebdiey 3ananvHoi peaxyii, po36umxy i OUHAMIKU 3pOCHAH-
HA epaHynayitl ma npoyecy enimenizayii onikosol panu i NOKA3AHO NO3UMUSHUL 8NIUE NOJAPUI0BAHOO CEIMLA HA
pezenepayilo onikogol panu ma weuoKicmy i 3a20€HHA. 30Kpema 6CMAaH08IeHO. 3MEHIEHHs. 2TUOUHU antbmepayil
depmu il 6MOPUHHOT anbmepayii mKanun wKipy i nioaeanux m a3i6, akmusayilo Mexamizmie ooMediceHs 3ananeHHs,
akmusayito ma nocuienHs nponigepayii piopobracmis, akmueayiio GopMyeants panyisAyiil ma HeoaHzio2eHesy,
cmumynsyiio nponigepayii, miepayii kepamuHoyumie ma enimenizayii paHo6oi NOGePXHi Nio 6NIUSOM NONAPUZ08AHO20
ceimna. byno noxazano supagiceni anmunoyuyenmueHutl, aHmucmpecopHull ma adanmayitiHo-cmumynodutl epekmu
noasipuszosanozo ceimia na Qynuxyionansnuti cman L{HC npu dozosanux onikax iokpumum noiym sm. Bcmarnoeneno
2inepakmugayito yyeHmpansHoi i nepu@epuyHoi 1aHOK CIMPECOPHUX 2INOMAnamo-2inoQizapHo-KOPMuKoaopeHanogoi
(ITKA) i einomanamo-einogizapro-mupeoionoi (ITT) cucmem 3 Oesinmezpayicio ix 83i€M03643Ki8, NpUSHIUeHHs.
yewmpanvHoi 1l nepugepuunoi nanox cinomanamo-einogizapro-eonaonoi cucmemu (I'TC) it cunmesy comamompon-
Hozo eopmony (CTT) npu onikax. [loeedeno nosumusHuil 6nius nOIAPU08AHO20 CEIMIA HA CAHOEHeMUYH] MeXaHi3Mu
peaynayii 83aemo36 ’a3xie ma adanmusHuil xapakmep akmusayii cmpecopuux I'TKA ma I'T'T cucmem ma anaboniunoi
I'TT cucmemu ma cunmesy CTI. Cnocmepicanocs npuenivenus kiimunnoi (v momy wucii ¢acoyumapnoi) ma
2YMOPANLHOT IAHOK IMYHHOT cucmemu npu Onikax ma MOoOYIIOI0UUll 6NAUE NONAPU306AH020 CEIMIA HA IX CMaH i3
CMUMYIAYIEIO KAIMUHHOL (Y moMy uucii pazoyumapHor) ma HOpManizayiero 2yMopatbHol IaHOK IMyHimemy.

Knrwouosi cnosa: onikosa mpaema, nonapusosane Cimio, YeHMpaibHd Hepeo8a cucmema, 2inogizapHo-
KOPMUKOAOPeHoN08d CUCmeMd, iMyHHA cucmeMd.

MONOTHERAPY OF BURNS BY THE POLYCHROMATIC POLARIZED LIGHT:
PHYSIOLOGICAL MECHANISMS

Turii Strelchenko’, Sergey Gulyar®?, Victor Jelski'

!Donetsk National Medical University,
2 Bogomoletz Institute of Physiology of National Academy of Sciences of Ukraine,
3International Medical Innovation Center, Kiev, Ukraine

Valid experimental model of dosed burn trauma by open flame was developed with possibility of adjusting of their
basic parameters. New pathogenetic links of standard burn trauma by open flame were discovered. Inflammatory
characteristic of burn wound, mechanisms, intensity and course of inflammatory reaction, of granulations and
epithelization were discovered and characterized. New pathogenetic positive mechanisms of polarized light influence on
burn trauma regeneration were investigated. Depth of skin alteration limitation, mechanisms of inflammation limitation,
fibroblasts and keratinocytes proliferation, forming of granulations and neoangiogenesis activating were discovered.
The polarized (PILER) light has adaptation-stimulant influence on motivational descriptions. Also there were system
anaesthetic, antistressing and general stimulant effects. The PILER-light has high ability to activate the antinociceptive
system of brain with correction of process of inflammation. Hypothalamus-hypophysis-thyroid and hypothalamus-
hypophysis-adrenal systems posttraumatic activation were observed. Disintegration of these systems was discovered.
The polarized light has a normalizing influence on the posttraumatic changes of the hypothalamus-hypophysis-thyroid
and hypothalamus-hypophysis-adrenal systems. The polarized light activate the sanogenetic mechanisms of regulation
of interactions of central and peripheral links of the neuroendocrine system. Posttraumatic immunosuppression was
observed. Cell and humoral links of immune system were depressed. Processes of inflammation modulation with
a tendency to normalization of absolute amount of leucocytes (polymorphonuclear neutrophiles and monocytes) was
registered. Phagocytic and humoral links activation with general phagocytic activity and individual phagocytic killing
stimulation were registered.

Key words: burn trauma, polarized light, PILER-light, central nervous system, hypophysis-adrenal system,
immune system.
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