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Konnenuus co3ganms COMHIE3aMUTHRIX KOCMETHYECKUX CPEACTB.

O630p. Yacts 1. BrusgHue crexkTpa COTHEYHOTO OOIydeHH.

Asuy IT. AL, Kaxerenupse M.B.2, Kukanumswiu B. 10.3, Mcxunaazse JI.B.4*

1loxtop dapmareBTHIeCKAX HayK, Ipodeccop, IIaBHbIN HAyYHbIH COTPYSHUK HanpasieHus bax — oB u
KocMeTonorndeckux cpeacts MHcturyTa dpapmakoxumuu uM. Y. Kyrarenaasze T6urucckoro
T'ocynapcrBenHOTO MeMIMHCKOTO Y HUBEpCUTETA
2JloxTop (hapMaluy, CTApIUIMI HAyYHBIM COTPYAHUK MHCTUTYTA dapMakoxumuu uM. V. Kyratemaznze
Téumuccxoro I'ocymapctBerHOro MeuiinHCKOro Y HUBEpCHUTETa
3JloxTop hapMalyy, TIaBHBIH HAYYHBIH COTPYSHUK MHCTUTYTA papmakoxumuu uM. M. Kyrareranze
T6umuccxoro I'ocymapcrBenHoro MequiinHCKOro Y HuBepcuTeTa
4loxTOop (hapMaIuy, aCCOIUUPOBAHHBIH Tpodeccop HaIpaBieHUs (papMaKOTHO3UH U (dapMalleBTUIeCKOit
6oTaHUKU JenapraMeHTa papmakorzosuu Toumucckoro I'ocymapcrsenHoro MeuuHCKOrO Y HUBEPCUTETA,

*KOpPeCIIOHV PYIOLIMI aBTOP

B manHOM 0630pe paccMarpuBaioTCsA (B OCHOBHOM HAa OCHOBAHME JIUTEPATYPHBIX JAHHbIX) BIUAHUE
KOMIIOHEHTOB COJTHEYHOTO CIIeKTpa Ha OpraHM3M 4YeJOBeKa M BO3MOXHOCTb €ro 3aluTH. B
GOIBIIMHCTBE PAbOT II0 CO3TAHUIO KOCMETOJIOTMYeCKUX, KOCMeI[eBTUYeCKUX U MeUITMHCKUX CPeJICTB,
CIIOCOOHBIX 3aIIUTHTh OPTaHM3M OT OOJyYeHHUsd, PpacCMAaTPHBAIOTCA BOIIPOCHI CBA3aHBIE C
yIbTPa(HOIETOBBIM CIIEKTPOM COJTHEYHOro o6 rydenus. OgHako ToIbKo 10 9 % sHepruu B COTHEYHOM
CIIeKTpe IPUXOLUTCS Ha yabTpaduoseToBoe usnrydenue ¢ Anuaamu BouH oT 100 no 400um. OcranpHas
YacTh COJIHEYHON SHEPTUH HaXOIUTCA B obmactax Buaumoit (400-760um) u GnwxHedl mHPpakpacHOi
(BHMIK) (760-50001M) gacTeil y4aCTKOB COTHEUHOTO CIIEKTPa pacipeZie/IeHHbIX IPAaKTHIeCKH IOPOBHY
[1]. TIpuuem, undpakpacusiit guanazon cocroutr wu3 3 moxoc MK-A (760-1400um), MK-B (1400-

3000uMm) u MK-C (3000HM—1MM), KOTOpble MOTYT B pasHOM CTEIIeHU IIPOHUKAThH B SIIUEPMIUC, JePMY

Y IOJKOXHYIO KJIeTYATKY BOCIPUHUMAACH, Kak TeIioBoil adpdexr. Crangapr 1SO 20473:2007.

[IBa sTMX BHJA OOJTy4YeHHS TakKKe OKA3bIBAIOT 3HAUMTENbHOe BJIMAHME HAa COCTOSHHE OpPTaHM3Ma
JyeJI0BeKa X He0OXO MO 3TOT (DaKT YUUTHIBATE, IIPO pa3paboTKe JJIA eTo 3aIUTHI, KOCMETOJIOTHYeCKHUX,

KOCMeIeBTUYEeCKNX ¥ MEAUIIMHCKUX CPeJCTB (B OCHOBHOM HAapyXXHOTO IpuMeHeHus) [2, 3].
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Ha ceropusAmHuii [eHb CyLeCTBYIOT IOHATHS HEHMOHU3WUPYIOWETO W3TydeHus (BUIMMBIN CBer,
nH(ppaKpacHOe U3IydyeHrne, MUKPOBOJIHBL U PAAMOBOJIHBI) U MOHU3UPYIOWETro (PeHTTeHOBCKUE TydU
v raMmma-1yun). Yiasrpaduoserosoe usnrydenus (YP) bakTuuecku 3aHMMaeT HadyaJlbHOE IIOJIOKEHUE,
HO TaK >Xe OKa3bIBaeT 3HAYHMTE/NbHOE BIWSHME HA OPTraHU3M dejaoBeka(pak Koxu, (oTocrapeHue u
nozasreHve uMMyHurera ). Co3zanach HeNOHATHAs CUTyalus - B paboTax IO BO3ZEHUCTBUIO HA
OpraHu3M COJIHEYHOTO M3nydeHus BosjeiictBuio MK-usmydeHus u BHIUMOIO cBeTa  yZAeIsIeTCS
HaMHOTO MeHblle BHUMaHWsA, deM YOD-u3ryueHuIo, XoTs OHU He MeHee OIaCHBI - BO3MOXXHO
IIOSIB/IEHME CeTYAThIX, SPUTEMATO3HBIX MM TUIEPIUTMEeHTHPOBAHHBIX JI€PMATO30B,a B JOJITOCPOYHOM
[IEPCIIEKTHUBE PUCK PA3BUTHS KOXXHBIX 3/I0KaYeCTBEHHBIX HOBOOOPA30BAaHUM - IIOCKOKIETOYHBIA PaK
¥ KapLUHOMa 13 KIeToK MepKesis, IOBpeXAeHUsA KIeTOK KOXH, IpuBogsiiee K ¢porocrapenuo [4, 5].
CBoGozHbIe pafiKasIbl, BRI3BAaHHbIe HHPPAKPACHBIM H3/Iy4YeHNEM, MOTYT B Pa3HOH CTEIleHU CHIDKATh
coJiepKaHre aHTHOKCH/IAHTOB, TAKUX KaK KAPOTHHOUBI, B KOXKe YesoBeKa. B wactHOCTH, copepxaHme

KapOTHHOWA, INKOIKHA, 6osiee GBICTPO MOXKET CHIDKATCS 110 CPAaBHEHUIO C 6eTa-KapoTuHOM [6].

Bospeticrue yiasTpaduonerosoro usnyuenus (YP) aBisercs omHUM U3 OCHOBHBIX (aKTOPOB PHCKa
pfAza 3aboseBaHuii Koxu desnoBeka [/]. Ilo snuTepaTypHBIM [JaHHBIM, JEHCTBHE COJHEYHOTO
yIbTpar0IeTOBOTO U3Ty4eHNUs, CBI3aHO C YBeJIM4eHNeM B KOJKe aKTUBHBIX popM kuciopoza (APK).
MMeHHO u3MeHeHMe 06ajaHCa M yBeJIMYeHHE NIPOOKCHUAATUBHOTO COCTOSHHUSA, SBIAETCS IMPUIUHON
BO3HUKHOBEHHUS OKHCIHTENIBHOro cTpecca. C 5TUM CBfA3aHbI M3MEHEHHSA B CTPYKTypax OeJIKOB U
JIUIIUIOB, HMMYHOCYIIpecCHus, BOCIAJeHusd, B olpeesneHoi Mepe nospexaenus [IHK, mporudepamusa
U aloIITO3, BCE OTO MOXET CIIOCOOCTBOBaTh Hadaly KaHIleporeHedy. HekoTopsle HaTypasbHbIE
IPOAYKTHI BbIJe/IEHHBIE M3 PACTUTENBHOTO M XXMBOTHOTO ChIPhS YaCTO MMEIOT aHTHOKCHAAHTHYIO
aKTUBHOCTb M MOTYT IIPOTHBOZEICTBOBATh OTUM SBJIEHHUAM. DTO IIPOUCXOLUT GIarofaps 3alUTHBIM
byHKIMAM Ipu 061ydeHre U ocie Hero. CiefyeT oTMeTHUTh, uTo Y P-u3mydeHUs CIOCOGHBI ITyGOKO
IPOHUKATh B SIUAEPMUC U IEPMY, BBI3bIBAs AETPafaliMio KOJJIATEHOBBIX U 3aCTUHOBBIX BOJIOKOH,
6yarozaps OKUCIUTEIBHOMY CTPECCy M aKTHUBAI[MH MaTPUKCHBIX MeTaJLIONIPOTerHa3. BoseiicTBue Ha
KoKy Y®-usirydyeHHs OCHOBHAs IPUYMHA BOSHUKHOBEHUA OHKOJOTMYECKHUX 3a00/eBaHUIl THUIIA
MeJIaHOMBI, cBa3aHbIx ¢ Myrauueit [THK, mozaBreHneM IpOTHBOOITYXOJIE€BOTO MMMYHHOTO OTBETa U

ycuieHrueM KOXXHOTO Bocranenus [8-10].

CosiHeYHBIE OXOTH CBS3aHBI C  PHUCKOM BOHUKHOBEHUS MeJIaHOMBI, 0a3aJibHO-KJIE€TOYHOTO U
IIJIOCKOKJIeTOYHOro pakoB [11,12], mpuuem B GONBIIMHCTBE CIydYaeB BO3MOXKHO OJHOBpPEMEHHOE
BO3HHUKHOBEHUE KaK 0a3ajbHO-KJIETOYHOM, TaK U IVIOCKOKJIETOYHON KapIIMHOMBI (BMeCTe Ha3bIBaeMble
KepaTUHOLUTApHBIM pakom). Cunraercs, 4TO M B ITOM CjIydae BCE€ CBSI3aHO C KYMYJLITHBHBIM
BozgeiictBueM Y®-usnyuenus. Ilo mmeromumcs ouenkam, B 2020 romy Bo Bcem Mupe ObLIO
nuarHoctupoBaHo 325000 HOBEIX ciayduaeB mHBasuBHOM MenaHoMsl, u 57000 uenoBex ymepiu OT
mesnaHoMms! .Ananu3 zauasx Global Burden of Disease mokasan, uto B 2019 roxy xepaTHHOIIMTaAPHbIi
pak ObUI CaMbIM PacIPOCTPAaHEHHBIM PaKOM B MHpe, IMOpakas IOYTU B 3 pasa Oosblie IiOfel, dyem

JpyTHe BUIBL pakKa.
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Bosee pepxwuii ciydail 9T0 KapIiHOMA U3 KJIETOK MepKeis, KOTOPBIM TaK CBs3aH C meictBuem Y-
H3JIydYeHUs. YBeJUYeHUe er0 PaCIPOCTPAaHEHUsA CBS3BIBAIOT C OOJIBIUIMM BHHMAaHHMEM B CIydae ero
IIOSIBJIEHUS , CTApEHIEeM HAaCeIeHUs U YBeJINYeHNIO aKTUBHOCTH Y P-u3mydeHus, HO BBDKMBAE€MOCTH B

9TOM CiIydae HIDKe, ueM mpu Menanome [ 13-151].

Cyza 1o  juTepaTypHBIM  [JaHHBIM,  HAOIIOZaeTcs  yBeIWYeHHe  PacIpOCTPAHEHOCTHU
TOOpOKAaYeCTBEHHBIX W IIPEJPAKOBBIX IOPaXKeHUSA KepPaTUHOIIWTOB, BHI3BAHHOE BO3ZeiiCTBHEM
COTHeuHbIX JTy4ei. Hampumep, pacrpocTpaHeHHOCTh aKTHHHYECKOTO KepaTo3a (ZoOpoKauecTBeHHBIX
IIOpaKeHUI) BBICOKA U, ITO OLleHKaM, cocTtasiser oT 25% mo 29% [16, 17].

CymecTByeT MHeHMe, 4YTO PHCK yBeJIWYEeHHMA KOJIMYECTBA PAKOBBIX 3a00/IeBaHMUI CBA3aH C
PACIPOCTPAaHUBIIMMHUCA CIyYasMH HMMMYHOCYIIPECCHM M YYaCTUBIIMMMCA CIydYasdMH COJHEYHBIX
0XXOroB. B aTux ciy4adx Ha6mr0faercs, KaK pasBUTHA MeJaHOMBI KOXXU M KepPaTHHOIUTAPHOTO paka,
TaK U psafga Apyrux saboiesanii koxu [18-20]. IIpu comHeduHBIX 0XKOTaX 9TO OCTpas BOCIATIUTEIbHAL
KOJXKHAas peaKLys, BBI3BaHHAS BO3ZeiicTBreM Ha KOXy Y P-usimydeHueM (B IIepByIo Odepenb AIUH BOJIH
Y®-B), xoTopas KIMHMYECKH IIPOABJIAETCA B BHJE SPHUTEMbI BBI3bIBAIOLIEl 6OIb M OOGpasoBaHUe
BOJIIBIPEH.

OpHuM 13 BU0B 3a00/1€BaHHA KOXKU ABJIAIOTCA GOTOZePMATO3bI- BOCIIATUTEIbHEIE 32001 BaHIA KOXH,
KOTOpBIe MHAYLUPYIOTCS HIN yCYTyOIAIoTC IIOf BoszeiicTBueM YP-usiydeHus, a B OIpeseIeHHBIX
yciaoBusax u Bugumoro cBera [21]. Oum cBsAsaHbI ¢ pAzoM (aKTOPOB - HapylIeHHEM peTyIAluu
UMMyHHOTO oOTBeTa Ha Y@-usmyuenue, HapymenueMm pemapanuu JHK, BHyTpeHHHMHN
OMOXMMHYeCKUMU JedeKTaMu, BO3MOXXHON peakIiuell Ha JIeKapCcTBa MM XMMHUYECKHe BemmecTsa. Mx
CJIeICTBHE - IIOIUMOPGHAA CBETOBAA CBHIIb, (POTOOTATYAIOMINI aTONUYECKUH epMaTUT, XPOHUYEeCKUH
AaKTUHUYECKH JePMaTHUT, YeCOTKa, KPAllMBHUIIA ,JIeKapCTBeHHas GoToCeHCHOnIH3anus ,posanea [22-
25].

HMsBectHo, uto B 80% ciyuaeB crapeHHe KOXXU CBSI3aHO C BoszeiicTBuio yiabTpaduonera [26-31],
IIPOIIeCCOM, IPH KOTOPOM KOXKa IIpeTeplieBaeT M3MEHEeHMA B TOJIIMHE SIUJEePMHUCA, yBeIUdeHHe
HEOJHOPOJHOCTH IIMTMEHTa M 9JIacTO3a /JepMBI, Nerpajaluio KoJJareHa B JepMe, pa3BUTHe
9KTa3MPOBAHHBIX COCYZOB M yCHJIEHHe MyTareHe3a KepPaTMHOLMTOB M MeJAHOIUTOB B KOXe.
Knunanyeckn 3TO xapakTepusyeTcs KaK THUIepTpOpUYeCKHMH U aTpopuyecKuit BapuUaHTHl C
yBeIu4YeHHeM MOPIIUH, NUCIIHTMEHTalluel, BKIOYas JIGHTUTO U ddenujpl, moTepeid obbemMa Hu
BO3MO>KHBIMH 3JI0KaYeCTBEHHBIMH HOBOOOPA30BAHMAMU KOXKHM, yBeJIMYEHUEM TONIIMHBI KOXH H
XKeJITOBAaTBIM OTTeHKOM. OOIIMM MOMEHTOM (POTOCTapeHUs SABJIAETCA MEHbIIAA SKCIPeCcCHs KOXHBIX
BOJIOKOH. XapaKTepHON OCOOEHHOCTBIO KOXM, IIOpPaXKeHHOH (oToCcTapeHHeM, ABJIAETCI HalIUdue
conmHeyHOro »snacro3a B Jgepme. ConHeuHas »3yacTo3a IpeZACTaBiAfeT cOOOH AUCTpOdUIECKHIT
9JIaCTUYEeCKHI MaTepuaJ, 0OpasyIoluiica B pe3yybTaTe IIHMKJIA IPOIeCCOB, MPUBOAAMINX K Aerpajaliuu
9JIACTUYECKMX BOJIOKOH C TIOCHAeLyIomyM oOpa3oBaHMEM BHEKJIETOYHOTO MaTpUKCa M €ero

IepecoeJMHeHUeM B CTPYKTYPY, OTIMYHYIO OT HCXOJHOM.

Hawryyumnreit 3aiuTo OT BO3PACTHBIX M3MEHEHUH KOXU, ABJIAETCS MPOPUIAKTUKA C IOMOILIBIO CTPOTOMH

dorozaumurs! [32].
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BropsiM ¢akTopoM BIMAIONUM HAa COCTOSHHE KOXU ABIAeTCA AelicTBue Bupumoro cera BHC B
npegenax 400-760um. ConmHewyHOe M3/Ty4YeHHe BBI3BIBAET IIOBPEXAEHME KOXH 3a CYeT 0Opa3soBaHUA
aktuBHbIX Qopm kuciaopoza (ADPK). Xors V@-dmnprpsr sddextuBHo cHmxaor ADK,
vHAyuupoBauusle Y®-usnrydyeHueM, OHM He MOTYT IPeJOTBPAaTUTh OKUC/IMTENIBHBIN CTpecc,
napyuuposanusii BYIC (400-760uMm). [TosToMy B KadecTBe ZOGABOK K COHIIE3AUUTHBIM CPEJCTBAM

HCO6XO,I[I/IMI)I dKTHMBHbI€ aHTHMOKCHIAHTBHI.

[Tpomexyrounsiit Bupumsii cuextp (VIS 400-760 mm) mosiroe Bpems cuuTancs Ge3BpeSHBIM, XOTS
6oee 50% coHEYHOTO M3ITy4YeHUs, JOCTUTAIONETO IIOBEPXHOCTU 3€MJIH, IPUXOJUTCA Ha BUIUMBIN
CBeT C IJI00AJbHBIM CIEKTPAJIbHBIM H3JTydeHHeM Ha mupore 45° ceBepHOI IIMPOTHI B COTHEYHBIN
nongens ¢ nukoM Ha okoso 500 um [33]. Ho Ha ceropHsmHM AeHb yYUTHIBAETCS, YTO B OTIUYME OT
npyrux aavs BonH VIS, Bo3geiicTBue BbICOKOIHeprerudeckuM BuauMbiM cBetoM (HEVIS) mpuBozut x
3HAYUTEJIBHOMY CHIDKEHUIO J>KU3HECIIOCOOHOCTM pasIMYHBIX JIMHUI KJIETOK KOXU u Oosee
BBIPOXKEHHOMY COKpallleHUIo BHeKIeToyHoro marpukca [34, 35]. Kak u UVA, HEVIS, no-Bugumomy,
OKas3BIBAaeT CBOE [IeMCTBYE B OCHOBHOM 32 cueT o6pasoBanus AQK, uro cocraBiier 3HaUUTETHHYIO 9aCTh

KOJINYeCTBa, TeHEPUPYEMOrO eCTeCTBEHHBIM IIOJIY€HHbIM COIHEYHBIM CBETOM B KOXe desoBeka [36].

CienyeT OTMETHTBH,YTO KAPOTHHOMUIBI IIPEICTABIAIOT C000# poTo3amuTHbIe TUIOGUIBHBIE TUTMEHTHI
PACTUTEIBHOTO IIPOUCXOXKAEHHA C HauOOJIbIIeli KOHIIeHTpallleil B TOBEPXHOCTHOM POTOBOM CJIOE U
arperanuell Ha MOBEPXHOCTHU KOXKU. KapoTHHOMZABI B OCHOBHOM IIPOSABIAIOT MaKCHMYyM IIOTJIOI@HUS
Ha JUIMHAX BOJH B JUAalla30He BUJUMOTO CBeTa M OBICTPO pasjararoTcsA IOJ JeHCTBHEM H3JIydeHUd

CHHETO CBeTa B KOXXe uesloBeKa €X VIVO u in Vivo, ykassiBas Ha o6pasoBanue ADK [37 - 40].

B Toxe Bpems HEVIS mpusogur x umuzpymupoBannomy AQPK pucbamancy Mexny 3allUTHBIMUA U
arpecCUBHBIMHU (aKTOpaMH, YTO IPUBOJUT K HOBPEXIEHUIO TKaHell, HeoOOpaTUMOMY IIOTEMHEHMUIO
IUTrMeHTa, (OTOLEepPMAaTo3aM, BBI3BAHHBIM WJIM oOOOCTpsioMuCcs Ioj, geiicrBuem cBera. OnHu
KJIaCCUPUIIUPYIOTCA KaK UMMYHOJIOTUYeCKH OIIOCpeJOBaHHbIe, GOTOarpecCUBHbIE UIX BTOPUYHBIE II0
OTHOLIEHUIO K 9K30T€HHbIM/9H/IOT€HHBIM areHTam u Hegocrarkam pernapauvu JHK [41, 42]. B cBsi3u ¢
5TMM, HapsaAy C YIbTpadHOIETOBBIM OOJIydYeHuEeM, BUAMMBINA CBET ABJIAETCA Pe3yJIbTaTOM psaia

HaKOXXHBIX 3a60eBanuii [43]. [IprBoguM HeKOTOpbIe ZaHHEIE.

CoHeuHas KpaIlMBHUIIA PeIKUI (POTOEepPMATO3, ONTOCPELOBAHHBIN TYYHBIMU KIeTKaMH. CHUMIITOMBI
COJTHEYHOM KpalMBHUIBI BKJIIOYAIOT dpUTeMY, 3yZA u Bonasipu [43 - 45]. Ilopdupuu ayrocomHO-
IOMUHAHTHEIe 3a001eBaHusA, 00yCIOBIeHHbIe HAKOIJIEHUEM ITOP(PUPHUHOB, POTOTOKCHYECKHUX are€HTOB,
BBI3BaHHBIE AePHUIUTOM CleluprIeckoro ¢pepMeHTa B IyTH OHOCHMHTe3a rema. Ilo KIMHHYeCKUM
IIPOSIBJIEHUAM OHH KIACCHPUIUPYIOTCS KaK OCTpble M KOKHble mopbupuu [46-48]. Ilopdupuu c
oGpasoBanueM Imy3ssipeil (065I4HO GyJTsI, GOJIBLINE BONABIPH) U XpYIKHe (BapueraTHas nopdupus
[VP] u macnencrBennas xompomopoupus [HC]) mopbupun wmoryr B TeueHue BpeMeHHU BbHI3BIBATH
mpucTynsl ocrpoii mopéupuu. CienyeT OTMETHUTh, YTO OLUH W3 BHUAOB IOPOUPUM  ABIAETCA
CJIeICTBEE€M XPOHHMYECKOTO BOCIIAJIEHHA IeYeHU U IIepPerpy3KH IIeUeHH XKeje30M, MOXeT IIOpakaTh

OWIMApHYIO CUCTEMY M PeJKO ITe4eHb, JacTO COIPOBOXKIAETCH JIeTKOI aHeMHei.
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[TonumopdHas cBeTOBas CHIIb PaCIPOCTPAaHEHHBIH (OTOAEPMATO3 BKIIOUIOWIUI BE3HKYJIAPHBEIE,
IarnyJiesHsle, TeMOpparndeckre 1 5K3eMaTO3HbIe IIPOABIEHH TaK Xe MOXKeT ObITh KakC cBazaH ¢ YO,
tak u BJI obnyuenmsamu [49 -51]. HaGmiomaercs XpOHMYeCKMiI aKTUHHYECKHH AepMatuT [52] u
cucremHas KpacHas BoravaHka[53], wmemamogepmuu [54,55] wu crapenme koxu [56-58],

runepxpomaTrupoanue [59].

Vimenno HEVIS, a He kpacHBIii cBeT, BEI3BIBAET THIIEPIUTMEHTAIIMIO, B YACTHOCTH, y CyOBeKTOB C 60Iee
nurMeHTrpoBanHoi koxeit [60,61]. Kpome toro, VIS (400-700 um) u UVA B obractu 340-400 HMm,
CHHepreTUYeCKH BBI3BIBAIOT IUTMEHTAI[NI0 KXY U apuTeMmy [62]. Ha ocHoBanum atux saddexros Bce
yalle IpolaraHiupyercs HeobxozumocTs QorosamuTer oT VIS/HEVIS, ¢ HeobxozumocTsio

PaspaboTKX HOBBIX 3aLUTHBIX IIPEIIApPATOB.

Kax y>xe 6bUI0 OTMeYEHO, HAPYLIEHUS B XapaKTepe COCTOSHIS KOXKU (DUKCUPYeTcss U IpU AeicTBHe
nHppakpacuoro (760-5000um) yuwacTka conmeunoro cmekrpa.Jaxe mpu ciaboMm o6Iy4eHHH C
ONHOKPATHBIMM HJIM JAOCTATOYHO MaJbIMKM IIOBTOPHBIMU AO3daMK I/IHq)PaKPaCHOI'O H31y49eHnA
IIOABJIAIOTCA CBO60,Z[HI>IC PpaaHuKaJbl,. Onu MOIYyT BbI3BIBATH CE€PbE3HDbIE M3MEHEHHA B DKCIIpECCHN
KOJIaTeHa ¥ 9JIaCTWHA, Hapylas NPH JTOM AepMaJIbHO-3IIHAEPMaJbHOE COCTOSHUE, aKTHUBUPYS
HEeCKOJIPKO MaTPUKCHBIX METAIJIONIPOTENHA3 U BJIMSSL Ha SKCIIPECCHUIO KIIOUYEBBIX '€ HOB BHEKIIETOYHOTO

marpukca [63, 64].

Koxa aBngerca dusmyeckum 6apbepoM ITpeOXpaHAIONINM OT AeHCTBUA BHemHel cpesl. CorHeuHas
paguanyusa IOBpeXJaeT KOXy 4YesoBeKa IPaKTHYeCKM He3aBHUCHMO OT Buja obmydeHusa. OpHum
oTam4YHeM MHOGPAKpacHOTO OOJydYeHUs ABIAeTCA TOT (aKT, YTO OHO CBA3aHO C OoJiee YacCThIM
KOJIMYeCTBOM peIUJUBOB, KOTOpble YaCTUYHO OTBETCTBEHHBI 33 SpUTEMY, OTeKM, BOCIIaJeHue,
dorocTapeHue U IIOsABIEHNE HAKOXXHBIX pazukanos [65 -68 ]. IK-BoszeiicTBre MOXKET reHEPUPOBATh
B KO)Ke 00pa3soBaHMe PelUIUBOB KOTOPHIE B JaJbHeHIIeM B 3aBUCHMOCTH OT UX OCHOBBI U ITPOTEKAHNH,
BBI3BIBAIOT TepalleBTHYECKHe WJIM IIaTojorumdeckue 3ddexrTrr, HampuMep 0OpasoBaHMe SPUTEMBI C
OTEeKOM, BOCIIaJIUTeIbHbIE IIPOILeCChl, POTOCTapeHue U Ipyrue KoxKHble 3abosepanus [69 ]. B paze
HCCIIeIOBAaHUM 5TO CBA3BIBAETCA C ITOBBIIIeHHeM TeMiepaTypsl nocie K- o6ryyerna u nmosBiaeHneM
teruioBoro moka. Ciexyer ormerurs, uro MK — ob6ryueHme mpoHuKaeT B anujepMaTbHbIE U
ZepMajbHbBle CJIOM KOXKHU TJIyOXe, 4eM OCTaJbHbBIe BUIBI OOMydYeHHUS. YUUTHIBAA, UTO SIIHIEPMIUC
COJZIePXKHUT POTOBOM CJIOH, KOTOPBIH ABIAeTCA (aKTHUeCKH OapbepoM, a JepMa IpeCTaBigeT coboi
BHYTPEHHIOIO TOJNIIUHY KOXH W COJEPKUT CTPYKTypHBIE OeJIKU - KOJUIaTeH U 3JIACTHUH, OHU MOTYT
noBpexxgarca npu MK-obaydenue 6rarosaps CBepPXSKCIPECCHMH MATPHKCHBIX MeTaJUIONPOTEMHA3
(MMII), uTo aKTUBHpYeT peIULUBHL. V3MeHeHN B yMeHbUIEHIH WIHM COCTaBe KOJUIareHa BIUAIOT Ha
M3MeHeHH MOPGOIOruy KOXHM, TaKHe KaK 0OecIiBedyMBaHHe, IOTePs 3IACTUYHOCTH, MOPIIMHBI MIIH
HapyuleHHe 6apbepHOH QyHKINN. DTU U3MEHEeHH BBI3BIBAIOT MAKPOMOJIEKYJIAPHYIO /Ie30pTaHU3aII IO
KOJIIaTeHa M CBHU/IETEIBCTBYIOT O Jerpajanuu Genka. MIHppakpacHOe u3TydeHHe COMHEYHOTO CBETa
CIIocoOCTByeT (OTOCTAPEHHUIO KOXM dYejoBeKa, Oiarojaps moBbimeHus skcupeccun MMP-1 s

JE€PMaJIbHBIX (1)I/I6PO6JIaCTaX B YCJIOBHAX OTCYTCTBUSA 3alIUTHI OT HETO KOXKH Y€JIOBEKA.
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3axiriogeHue: B aTom 0630pe onmuchIBaeTCA BIMAHUE KOMIIOHEHTOB COTHEYHOTO CIIEKTPAa HAa OPTaHHU3M
yenoBeKka. CyZs IO IUTEpPAaTyPHBIM AaHHBIM, Ha BUJ M COCTaB KOXXU BJIAIOT BCE TPH BUJA COTHEYHOTO
0b6nyueHus — yasTpaduoneroBoe usnydenue ¢ giauHamu BorH oT 100 mo 400HM, Buaumas o6racTs
400-760 um u 6GmwkHAa nHpakpacHas o6sacte /60 HM u Beime . Bce 3T BUIBI M3TyYeHHA MOTYT
BBI3BIBATH HE TOJIBKO COJIHEYHbIE OXKOTH, HO X BO3MOXXHOCTh BO3HMKHOBEHHUS PAKOBBIX 3a00JI€BaHUH,
CTapeHHe KOXHU U PsAf [IPYTUX HAKOXHBIX 3a00JI€BAHUU. YHMBEPCAJIBHBIX CPEJACTB 3aLIUTHL HE
cymectByer. IloBunuMOMy, y4WTHIBas [JaHHBIH (AaKT M BO3MOXHbBIE IIOpaKeHHS OpTaHHU3MA,
HeoOXoZMMa UHTeHCU(DUKALMA HayYHBIX MCCIeLOBAaHUI 110 pa3paboTKe HAPY>KHBIX CPEACTB 3allUTHI
(Ma3u, KpeMbl, JIOCBOHBI M T.I.) C KCIOJIB30BAHMEM BElIeCTB PACTUTEJIBHOTO U IIPHPOSHOTO

IIPOUCXOXAEHUS C HU3KOM CTeeHbI0 TOKCUIHOCTH.

Hcnomp3oBaHHasA jIUTEpaTypa.

1.Li Angqi, Li Shigin, Tang Jie, Xiong of Lidan.Natural Ingredients in Sunscreens: Topical Sunscreen
(SPF) Formulations. Biomedicine and Pharmacotherapy. 2021 February; Volume 134, 111161.
2.Shang-Ru Tsai, Rui Yin, Ying-Ying Huang, Bor-Ching Sheu, Si-Chen Lee, and Michael R. Hamblin.
Low-Level Light Therapy Potentiates NPe6-mediated Photodynamic Therapy in a Human
Osteosarcoma Cell Line via Increased ATP. Photodiagnosis Photodyn Ther. 2015 Mar; 12(1): 123-130.
3.Daniel Barolet, Francois Christiaens, Michael R. Hamblin. Infrared and Skin: Friend or Foe. J
Photochem Photobiol B. 2016 Feb; 155: 78-85.

4.Soyun Cho, Mi Hee Shin, Yeon Kyung Kim, Jo-Eun Seo, Young Mee Lee. Effects of infrared radiation
and heat on human skin aging in vivo. J. Investig Dermatol Symp. Proc. 2009 Aug;14(1):15-9.
5.Maxim E. Darvin, Wolfram Sterry, Juergen Lademann, Theognosia Vergou. The Role of Carotenoids
in Human Skin  Molecules 2011, 16(12), 10491-10506.

6.Darwin M.E. et al. Intravital Raman spectroscopic analysis of the effect of IR radiation on the
carotenoid antioxidant substances beta-carotene and lycopene in human skin. Formation of free
radicals. Letters on laser physics. 2007; 4(4):318-321.

7.R M Lucas, S Yazar, AR Young, M Norval ,,F R de Gruijl, and andere. Human health in relation to
exposure to solar ultraviolet radiation in a changing stratospheric ozone and climate. Photochemical
and Photobiological Sciences, 2019, 18(3):641-680.

8.Ghiasvand, R., Robsahm, T. E., Green, A. C., Rueegg, C. S., Weiderpass, and andere. Association of
phenotypic characteristics and UV radiation exposure with risk of melanoma on different body sites.
JAMA Dermatology, 2018,155(1), 39-49.

9.Arnold M., de Vries E., Whiteman D. C., Jemal A., Bray F., and andere. Global burden of cutaneous
melanoma attributable to ultraviolet radiation in 2012. International Journal of Cancer, 2019,143(6),
1305-1314.

Georgian Scientists/dsGoggaro d93609mgd0 ¢. 5 N 4, 2023 277




10.0’Sullivan, D. E., Brenner, D. R., Villeneuve, P.J., Walter, S. D., Demers, P. A., and andere.
Estimates of the current and future burden of melanoma attributable to ultraviolet radiation in Canada.
Preventive Medicine, 2019, 122,81- 90.

11.Little M. P., Linet M. S., Kimlin M. G., Lee T., Tatalovich Z., and andere. Cumulative solar
ultraviolet radiation exposure and basal cell carcinoma of the skin in a nationwide US cohort using
satellite and ground-based measures. Environmental Health, 2019,18(1), 114.

12.Kolitz E., Lopes Arffa M., Pineider J., Bogucka R., and andere.. UV exposure and the risk of
keratinocyte carcinoma in skin of color: a systematic review. JAMA Dermatology, 2022, 158(5),542-
546.

13.0lsen C. M., Pandeya, N., & Whiteman, D. C. International increases in Merkel cell carcinoma
incidence rates between 1997 and 2016. Journal of Investigative Dermatology, 2021, 141(11), 2596-
2601.

14.de Melo A. C., Santos Thuler L. C..Trends in the incidence and morbidity of Merkel cell carcinoma
in Brazil. Future Oncology, 2021, 17(22), 2857-2865.

15. Stang A., Becker, J. C., Nghiem P., Ferlay J. The association between geographic location and
incidence of Merkel cell carcinoma in comparison to melanoma: an international assessment. European
Journal of Cancer, 2018, 94, 47-60.

16.Ferrandiz-Pulido C., Lera-Imbuluzqueta M., Ferrandiz C., Plazas-Fernandez M. J. (2018).
Prevalence of actinic keratosis in different regions of Spain: the EPIQA Study. Actas Dermo-
Sifiliogréficas, 2018,109(1), 83-86.

17.Tokez S., Wakkee M., Louwman M., Noels E., Nijsten T., Hollestein L. (2020). Assessment of
cutaneous squamous cell carcinoma (cSCC) in situ incidence and the risk of developing invasive cSCC
in patients with prior cSCC in situ vs the general population in the Netherlands, 1989-2017. JAMA
Dermatology, 2020, 156 (9), 973 —981.

18.Savoye I., Olsen C. M., Whiteman D. C., Bijon, A. and andere. Patterns of ultraviolet radiation
exposure and skin cancer risk: the E3N-SunExp Study. Journal of Epidemiology, 2018, 28 (1), 27-33.
19.Kawai K., VoPham T., Drucker A., Curhan S.G., Curhan G. C. Ultraviolet radiation exposure
and the risk of Herpes zoster in three prospective cohort studies. Mayo Clinic Proceedings, 2020, 95
(2), 283 — 292.

20.Tripathi R., Mazmudar R.S., Knusel K. D., and andere. Trends in emergency department visits
due to sunburn and factors associated with severe sunburns in the United States. Archives of
Dermatological Research, 2021, 313(2), 79 -88.

21. Sarkar M. K., Hile G. A,, Tsoi L. C., Xing, X.,and andere. Photosensitivity and type I IFN responses
in cutaneous lupus are driven by epidermal-derived interferon kappa. Annals of Rheumatic Diseases,
2018, 77(11), 1653-1664.

22.Gutierrez D., Gaulding J. V., Motta Beltran A. F., Lim H.W., Pritchett E. N. Photodermatoses
in skin of colour. Journal of the European Academy of Dermatology and Venereology, 2018,32 (11),
1879-1886.

23.Gether L., Overgaard L. K., Egeberg A., Thyssen J. P. Incidence and prevalence of rosacea: a
systematic review and meta-analysis. British Journal of Dermatology, 2018, (2), 282 - 289.

Georgian Scientists/dsGoggaro d93609mgd0 ¢. 5 N 4, 2023 278




24.Rutter K. J.,, Ashraf 1., Cordingley L., Rhodes L. E. Quality of life and psychological impact in the
photodermatoses: a systematic review. British Journal of Dermatology, 2020, 182(5), 1092-1102.
25.Lucas R. M., Rodney Harris R. On the nature of evidence and ‘proving’ causality: smoking and
lung cancer vs. sun exposure, vitamin D and multiple sclerosis. International Journal of Environmental
Research and Public Health, 2018, 15 (8),172- 1726.

26. Yaar M, Gilchrest BA. Photoageing: mechanism, prevention and therapy. Br J Dermatol.
2007;157:874-887.

27.Sachs DL, Varani J, Chubb H, Fligiel SEG, Cui Y, Calderone K, et al. Atrophic and hypertrophic
photoaging: clinical, histologic, and molecular features of 2 distinct phenotypes of photoaged skin. J
Am Acad Dermatol. 2019;81:480-488.

28. Poon F, Kang S, Chien AL. Mechanisms and treatments of photoaging. Photodermatol
Photoimmunol Photomed. 2015;31:65-74.

29. Young AR, Claveau J, Rossi AB. Ultraviolet radiation and the skin: photobiology and sunscreen
photoprotection. J Am Acad Dermatol. 2017;76:5100-S109.

30. Zhang J.A., Yin Z.,, Ma L.V. et al. Protective effect of baicalin against UV-B induced photoaging: an
in vitro and in vivo study. Flat one. 2014; 9(6):99703.

31. Ryu J., Pak S.J., Kim I.H., Choi Y.H., Nam T.J. Protective effect of porphyry-334 on UVA-induced
photoaging in human skin fibroblasts. Int J Mol Med. 2014; 34(3): 796-803.

32.Krystyna Joanna, Gromkowska Kepka, Anna Puscion Jakubik, Renata Markiewicz Zukowska,
Katarzyna Socha. The impact of ultraviolet radiation on skin photoaging - review of in vitro studies. J
Cosmet Dermatol. 2021 Nov;20(11):3427-3431.

33.Diffey B. Solar spectral irradiance and summary outputs using Excel. Photochem Photobiol.
2015;91:553 - 557.

34.Bennet D, Viswanath B, Kim S, An JH. An ultra sensitive biophysical risk assessment of light effect
on skin cells. Oncotarget. 2017;8(29):47861- 47875.

35.Masson-Meyers DS, Bumah VV, Enwemeka CS. A comparison of four methods for determining
viability in human dermal fibroblasts irradiated with blue light. J Pharmacol Toxicol Methods.
2016;79:15-22.

36.Lohan S, Miiller R, Albrecht S, et al. Free radicals induced by sunlight in different spectral regions
- invivo versus ex vivo study. Exp Dermatol. 2016;25:380-385.

37.Balic A, Mokos M. Do we utilize our knowledge of the skin protective effects of carotenoids enough?
Antioxidants. 2019, 8, 259.

38. Choe CS, Ri JR, Schleusener J, Lademann J, Darvin ME. The non-homogenous distribution and
aggregation of carotenoids in the stratum corneum correlates with the organization of intercellular
lipids in vivo. Exp Dermatol. 2019:1-7. 10.1111/exd.14018.

39. Mendrok-Edinger C, Campice R, Gadsinski K, Schuetz R. Into the blue - novel test reveals blue
light damage, protection strategies. Cosmet Toiletr. 2018;133(1):13-29.

40. Vandersee S, Beyer M, Lademann J, Darvin ME. Blue-violet light irradiation dose dependently
decreases carotenoids in human skin, which indicates the generation of free radicals. Oxid Med Cell
Longev. 2015; 579675.

Georgian Scientists/dsGoggaro d93609mgd0 ¢. 5 N 4, 2023 279




41.Haylett AK, Koumaki D, Rhodes LE. Solar urticaria in 145 patients: assessment of action spectra and
impact on quality of life in adults and children. Photodermatol Photoimmunol Photomed. 2018;34:262-
268.

42. Du-Tanh A, Debu A, Lalheve P, Guillot B, Dereure O, Peyron JL. Solar urticaria: a time-extended
retrospective series of 61 patients and review of literature. Eur J Dermatol. 2013;12:202-207.
43.Goetze S, Elsner P. Solar urticaria. J Dtsch Dermatol Ges. 2015;13(12):1250-1253.

44, Kishimoto I, Uetsu N, Tanimura H, Fujii H, Okamoto H. Solar urticaria with awide action spectrum
from UVB to visible light complicated with UVA induced polymorphous light eruption.
Photodermatology, photoimmunology & photomedicine. 2017;33(3):172-175.

45. Hexsel CL, Hamzavi IH, Lim HW. Effects of visible light on the skin. Photochemistry and
photobiology. 2008;84(2):450-462.

46. Balwani M, Desnick RJ. The porphyrias: advances in diagnosis and treatment. Blood 2012; 120:
4496-4504.

47.Besur S, Hou W, Schmeltzer P, Bonkovsky HL. Clinically important features of porphyrin and heme
metabolism and the porphyrias. Metabolites 2014; 4: 977-1006.

48. Ramanujam VM, Anderson KE. Porphyria diagnostics-part 1: a brief overview of the porphyrias.
Curr Protoc Hum Genet 2015; 86: 17.20.11-17.20.26.

49.Artz CE, Farmer CM, Lim HW. Polymorphous Light Eruption: a Review. Current dermatology
reports. 2019;8(3):110-116.

50.Pérez-Ferriols A, Barnadas M, Gardeazédbal J, et al. Solar urticaria: epidemiology and clinical
phenotypes in a Spanish series of 224 patients. Actas Dermo-Sifiliogréaficas (English Edition).
2017;108(2):132-139.

51. Silpa-archa N, Wongpraparut C, Leenutaphong V. Analysis of solar urticaria in Thai patients. Asian
Pacific journal of allergy and immunology. 2016;34(2):146-152.

52. Quatrano NA, Shvartsbeyn M, Meehan SA, Soter NA, Cohen DE. Chronic actinic dermatitis
occurring in an adult with atopic dermatitis. Dermatology online journal. 2015;21(12).

53.Van Weelden H, Velthuis PJ, Baart de la Faille H. Light-induced skin lesions in lupus erythematosus:
photobiological studies. Archives of dermatological research. 1999;281(7):470-474.

54. Jang MS. Clinical and molecular analysis of the effects of visible light on melasma. Pacific Pharma
Scholarsh Report-4. 2015;128-129.

55.Randhawa M, Seo I, Liebel F, Southall MD, Kollias N, Ruvolo E. Visible light induces melanogenesis
in human skin through a photoadaptive response. PLoS One. 2015, 20:e0130949.

56. Dupont E, Gomez J, Bilodeau D. Beyond UV radiation: a skin under challenge. Int J Cosmet Sci.
2013;35:224-232.

57.Randhawa M, Seo I, Liebel F, Southall MD, Kollias N, Ruvolo E. Visible light induces melanogenesis
in human skin through a photoadaptive response. PLoS One. 2015;20.

58.Nakashima Y, Ohta S, Wolf AM. Blue light induced oxidative stress in live skin. Free Rad Biol Med.
2017;108:300-310.

59.Martini APM, Maja Campos PMBG. Influence of visible light on cutaneous hyperchromias: clinical
efficacy of broad spectrum sunscreens. Photodermatol Photoimmunol Photomed. 2018;34:241-248.

Georgian Scientists/dsGoggaro d93609mgd0 ¢. 5 N 4, 2023 280




60.Kohli I, Chaowattanapanit S, Mohammad TF, et al. Synergistic effects of long wavelength ultraviolet
al and visible light on pigmentation and erythema. Brit J Dermatol. 2018;178:1173-1180.

61.Kohli I, Nahhas AF, Braunberger TL, et al. Spectral characteristics of visible light induced
pigmentation and visible light protection factor. Photodermatol Photoimmunol Photomed. 2019;1-7.
10.1111/phpp.12490.

62. Nahhas AF, Abdel Malek ZA, Kohli I, Braunberger TL, Lim HW, Hamzavi IH. The potential role
of antioxidants in mitigating skin hyperpigmentation resulting from ultraviolet and visible light-
induced oxidative stress. Photodermatol Photoimmunol Photomed. 2018:1-9.

63.Robert C, Bonnet M, Marques S, Numa M, Doucet O. Low and moderate doses of IR A disrupt skin
extracellular matrix homeostasis and promote skin photodamage. Skin Pharmacol Physiol. 2015,28,
p.196-204.

64.Darwin M.E., Haag C., Meinke M., Zastrow L., Sterry W., Lademann J. Infrared A Radical
Production in Human Tissues. Skin Pharmacol Physiol. 2010;23:40-6.

65.Nia, K., Maibach, H. Infrared Radiation: Mechanisms, Implications, and Protection. In: Farage, M.,
Miller, K., Maibach, H. (eds) Textbook of Aging Skin. Springer, Berlin, Heidelberg. (2015).
66.Ernandez E.-, Fajari L. , Rodriguez G., Cécera M., Moner V. 11 zp. Reducing the Harmful Effects of
Infrared Radiation on the Skin Using Bicosomes Incorporating p-Carotene. Skin Pharmacol Physiol,
2016;29, p.169-177.

67. Biniek K, Levi K, Dauskardt RH: Solar UV radiation reduces the barrier function of human skin.
Proc Natl Acad Sci, 2012;109 ,P.17111-17116.

68.Krutmann J, Morita A, Chung JH: Sun exposure: what molecular photodermatology tells us about
its good and bad sides. J Invest Dermatol 2012;132:976-984.

69. Akhalaya MY, Maksimov G, Rubin A, Lademann J, Darvin M: Molecular action mechanisms of
solar infrared radiation and heat on human skin. Ageing Res Rev 2014;16:1-11.

Georgian Scientists/dsGoggaro d93609mgd0 ¢. 5 N 4, 2023 281




Concept for creating sunscreen cosmetics.
Review. Part 1. Influence of solar irradiation spectrum.
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Abstract. This paper discusses issues related to the problem of solar radiation. The possible consequences
of irradiation with ultraviolet, visible and infrared areas of skin irradiation are considered. Based on
literature data, the possibility of exposure to ultraviolet radiation (UV) is shown as one of the main risk
factors for a number of human skin diseases. It should be noted that UV radiation can penetrate deeply
into the epidermis and dermis, causing degradation of collagen and elastin fibers, and this is the main
cause of oncological diseases such as melanoma, associated with DNA mutation, suppression of the
antitumor immune response and increased skin inflammation.

Sunburn is associated with a risk of melanoma, basal cell and squamous cell carcinomas.

Visible light is the result of a number of skin diseases Solar urticaria, Porphyrias like acute and
cutaneous porphyrias. It should be noted that one type of porphyria is a consequence of chronic
inflammation of the liver and iron overload of the liver; chronic actinic dermatitis and systemic lupus
erythematosus, melasma and skin aging are also associated with the visible light.

Disturbances in the nature of the skin condition are also recorded when they are exposed to the infrared
(760-5000 nm) part of the solar spectrum. Even with weak irradiation with single or fairly small
repeated doses of infrared radiation, free radicals appear. This paper describes the influence of
components of the solar spectrum on the human body. Based on the literature review, the appearance
and composition of the skin is affected by all three types of solar radiation - ultraviolet radiation with
wavelengths from 100 to 400 nm, the visible region 400-760 nm and the near-infrared region 760 nm
and above. All these types of radiation can cause not only sunburn, but also the possibility of cancer,
skin aging and a number of other skin diseases. There are no universal means of protection. Apparently,
given this fact and possible damage to the body, it is necessary to intensify scientific research on the
development of external means of protection (ointments, creams, lotions, etc.) using substances of plant
and natural origin with a low degree of toxicity.

Keywords. Solar radiation, ultraviolet, visible, infrared, cancer, skin diseases.
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dBobLpsb 33930 3MBIYH03MMO L55dE9d9doL gddbol 3mbEgBEs.
do0dmbongs. bafoero 1. 3Bob 3sdmlboggdol L3gd@®mol gogargbes.
0530B0 3.5., 3sbgmgerodg 8.3., 3035008300 d.0., Aoy .3.°

130035393 993609690505 MJBHMMO, 3OMFBILMMO, MBOEOLOL LobgEdfogm Lsdgoiobm
MB6039MLOGJGHOL 0.dMMs0gsdol Bo®mTszmdodool 0bLEBHOGH™MEOL 85-0b s JMBAGEHMEMYOME
153995¢ B0 0FsOMN OOl FIegz5M0 F936096 0565dIHMTgEo
2856353008 MJGHMM0, 0d0EroloL Lobgedfoxm LsdgoEobm MboggmlodgEol o.Jmmsmgmsdols
3M53mJodool 0bLEBHOGHMGOL YBROM™LO dg3boge MsbsddG™Igwo
330635300 MIBHMMO, MO OLOL Lobgwdform bsdgogobm wboggMLoEgEoL 0.dMmsmgersdol
3M353MmJodool 0bLEBHOGHMGOL 3053500 T936096 156588GHMIgEo
435005:300L MJBHMM0, NdOOLOL Lobgwdfogm LsdgoEobm MbogzaMLOEIBHOL BoMTs3MEbMbBoOLs s
39M35393GIW0 0m 396030l B0TsM0IEgdOL, BoMTs3MbMmDBoOl I35 EH>3gbEHOL SbmEoMgd o
36MHmBLMOO

690y ImEgdne bsddmddo  sbbowrmwos Lszombgdo, MMIdoE ©s35380MPPwwos FHoL
29003980l 3OMBEGToLsb. QoBboEMos Lobsmerol B3gdEHEMmol M EMI0oLEYMHO, bogrmwo
©s  0bgmsfomgwo  Mobgdom 3960l ©olbogadol Fgloderm  F9gagd0.  OEIMOGIOHVIE
0mbo30090Dg oy bmdom, bsb3969005 MEHM00LBIMO godmlboggdol (UV) bgdmddgwmgds,
OHMAMOE 55305608 39608 Moo 993500 JPJOOL GOHM-gOHMO FMO35M0 ML 3B5JBHME0. Mbs
500b603bmU, MM MEHMI00LEGIMHTS 25dMb037dsd Tglsderms MmBs© dgomfoml 930gMHToLLS s
963580, M53 1530L FbM03, 0fi393L 3960l s JEsliBObob dMm F3mgdol EIMIEOSL. gl 30
do60mo©o 30HgH0s 0lgmo MBIMEWMYoMEO 99350090 JO0L B30 MMmYPIOLS, MMYMMOE SMOL
99obmdy, OMIgeoE e30L IMOZ 393000900 HT-0L FEOE0SLMB, sbEHOLOALOZbMO
0099969960 (195d300L IR MBILMD s 39560l BMGdOMO 3OMEILYdOL oA 0gMHGISLMSD.

d%bol 258mlboggoom 399mf 390 50)36MOMds 0535330609390 99w sbmadols,
05BOWMHYIR MG MZ60 O dMEYJEYx Mg ™M3560 3560306MToL 630030l HOL3YOMB.

bow)mo Bobsomrg sMHoL 35601 FMSZ5¢0 9350 O0L godmd(j3930, OHMYMMOE 5oL 9.f. dBoL
F0b3M0ol (30905, 3mOB0M0Yd0 - 3939 3MOBOMOs S 3560L 3MOBROMOs. »bEs 500bodbMU, G0d
30OHB0O00L 9O Lobgmds M0l ©030dwol JOHmbozwmwo 6mMgdol s ©30dwol G3oboom
2390053300300 990920, JOMb0 30 5JE0bMmO IMTsEHoGO s LoliGgdmemo fomgwo T mEs.
995bM@gMHd0gd0 s 3960l sdgMJOs S5939 9393000 YdS boEo LoBIMEOL 5EsT0sbol 356%9
©90mgd9gdsU.

3960L  BmMAoerm®o  dMIoMgmdol o393l dBgzg 0393l Tolbg  dBoL  L3gdGH®oL
0bg®msfomgero (760-5000 63) «9060L dmddggds. 0BG LYLEO JMCXIMO b Lozdome dzoMY
2969906093000 EMHYO0? FM935¢XJMO0 0bRONomgwo 25dmlbogzad0m sboggdol MM,
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BB gds 3530LvRsO M15035¢900, M3 doeosh 35369dg0s 5530560l MM 60BAOLMZ0L s
L5303 3560LZ0L.

50239650, 9 d0dMmbogngzs 50HgML IBOL B3gdEHEOOL 3MB3MBIBEJOOL A53egbsl 505060 IbgMEByY.
@03 IMGHMOMo  Imby3gdd0l  Jobg30m, 3560l AoMgysb Lobgbg s 9995 9bEMdsBY
29309656 sbgbls 3BoL AsTMb037xd0L Bsdogg «dsbo - M EMI00LGBYMHO A5TMbO3]ds BHowEol
Log®doom 100-sb 400 63-00g, bowryero wRsbo 400-760 63 s 0bxg®sfomgmo Mdsbo 760 63 s
B90mm. 439ws 53 GHo30L M5053050 990degds 350mofgoml s6s Fbmerm© FHBoL sd)H3mMdY,
365990 39600 59350090900, Jom FmMoL 3560l Lodlogbggdo, 1939 3960L WLdYMDS S 3560l bgs
365350 53500905, 9O SOBIOMOL 330L MBOZIOBICMEO 1sdYogdgd0. OMaMOE BBL, o7
a3ddBHoly @ mOboBdol  Fglodwrm  sB0sbgool  gomzaeolifjobgdom, 30w gdgmos
3959309l LsdgEboghm 330093900 3509900 TES30 LEASEGdGOOL (Togrsdmgdo, 3M9dgdo,
@mboMmbgdO s 9.9.) §9991953900L 0O Gd0m F0b0T>EMO 339MOMO dmddggdol ddmby
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