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THE ELECTROMAGNETIC SPECTRUM
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*Cellular and cordless phones; computers, laptops, tablets and peripheral equipment; antennae, Wi-Fi, agcess points and drones; monitors
(e.g. security, medical, for babies); toys and entertainment systems; “smart” utility meters and appliancps; control systems (e.g. indoor climate
or lighting); “wearables”; power transfer/battery charging stations; and more.




UV starojuma spekirs
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Wavelength (nm)
Adapted from IARC (1992)

B Ultravioletais starojums ietver elektromagneétiska starojuma vilnus ar vilna
garumu 10-400 nm ar energiju 3-124 eV.

m UV starojuma spektra dalai no 10 Iidz 120 nm piemit joniz€josa starojuma
ipasibas.
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UV starojuma iedarbiba uz organismu
m UV starojums var tikt parnests, atstarots, izkliedéts vai absorbéts hromoforos
jebkura audu slant, pieméram, ada vai aci.

B Absorbcija ir ciesi saistita ar vilna garumu, jo ta ir atkariga no konkréto
hromoforu TpasSibam.

m Dabiskie hromofori — melanins, DNS, proteini, urohromi, urokainskabe raga
slant, hemoglobins, karotenoidi

® Dazu vielu klatbitne organisma var pastiprinat vai samazinat UV starojuma
absorbciju ada.

B Piem., fotosensibilizaciju izraisa dazi medikamenti (doksiciklins,
ciprofloksacins, ketoproféns (piem., Fastum géls), amiodarons,
hidrohlortiazids, bergamotes un greipfrata ella, latvanu sula (satur
furokumarinus jeb psoralénus), specifiski - UVA (PUVA) fotohemoterapija
izmantojamie medikamenti)
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Adas tipi un to jutiba pret UV starojuma iedarbibu

FITZPATRICK SCALE
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Melanin Index

UV sensitive: UV resistant:
burns, never tans © © tans, rarely burns

Skin Canser Risk < _—_—_(——

UV Sensitivity

I RIGAS STRADINA

B UNIVERSITATE



UV starojuma iedarbiba uz veselibu
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9744745/figure/f1/
https://doi.org/10.1093/bmb/ldac019

UV starojuma iedarbiba uz veselibu

m UVC (200-280 nm) ir ar visaugstako energiju, tapéc tas potenciali ir
viskaitigakais biologiskajiem audiem. UVC avoti tikai maksligie.

®m UVB (280-315 nm) veido tikai 5—10% no saules UV starojuma, tacCu tas
iziet cauri ozona slanim un spéj tiesi bojat DNS, tadél tiesi UVB visvairak
akcenté kancerogenitates konteksta.

m UVA (315-400 nm) arl | typEs oF ULTRAVIOLET RADIATION

spé€j izraisit DNS e wavelength ——+| _ P
. - — g N[
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de_.':ma’ kur_ UVA UVE e
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= prematurs ageing = GKin cancor

. - wrinkling of the skin - cataracts
B RIGAS STRA_DINA = implicated in skin cancer - sunburn
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Ultravioleta starojuma iedarbiba un veselibas riski

® Mazas UV starojuma devas ir svarigas D vitamina sintézé organisma, bet
parmériga UV starojuma iedarbiba negativi iedarbojas uz adu, acim un imdno
sistému.

®m |ARC (International Agency for Research on Cancer) UV starojumu
klasificeja ka cilvekam kancerogéenu (1. grupa) — visu spektru ar vilnu
garumu 100—-400 nm, ietverot UVC, UVB un UVA spektru.

®m UVA starojums ieklust dzili adas zeméakajos slanos (derma), radot netiesus
DNS bojajumus sSinas. UVA boja saistaudus, izraisot priekslaicigu
novecosanos, grumbas, pigmentacijas plankumus, adas tonusa un elastiguma
zudumu, ka art var izraisit adas vézi;

B UVB starojums ieklust adas augséjos slanos (epiderma), izraisot adas
apsartumu un apdegumu un radot tiesus DNS bojajumus Sinas, t.sk. adas vezi.
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Dazadu spektru UV starojuma penetresana ada
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UV starojuma izraisita kancerogenéze
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‘. pathways
m Atkartoti DNS bojajumi + nepietiekama 'bojajumu labosana + imiinas
sistémas apieSana — mutétu stnu klonala vairosanas

W llgstosa UV ekspozicija process var progresét no aktiniskas
keratozes (prieksvéza stavokla) — plakansunu karcinomu.
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UV starojuma izraisita kancerogenéze
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ferulic acid, resveratrol, apigenin,
curcumin, delphinidin, gingerol,
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UV starojuma akuta iedarbiba uz adu
mApsartusi ada, apdegumi.

»Melanina pigments kllst tumsaks, veidojas eritéma, notiek melanina granulu
producésana, rodas parmainas epidermalo stinu augsana.
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UV starojuma iedarbiba uz acim

AkUta iedarbiba

u Elektrooftalmija (fotokeratits) — acs bojajums UV starojuma

ietekmé (radzenes apdegums)

» Simptomi: stipras sapes acis, grausanas sajuta acis, plakstinu pietikums un apsartums,
akUta konjuktivas hiperémija, fotofobija, blefarospazmas, acu asaroSana, galvassapes.

® Konjunktivits

B Keratokonjunktivits

W Fotoretinits — UV starojuma izraisita tiklenes trauma ar parejosu, relativi
nesapigu bojajumu un pastavigiem redzes traucéjumiem.
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Hroniska iedarbiba

m Katarakta (viena no biezakajam acs arodslimibam!)

B Acs laundabigie audzeji? — acs prieksgjas dalas un
konjunktivas audzéji (piem., acs melanoma metinatajiem)
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UV starojuma ilgtermina iedarbiba

Adas vézis
B Biezaka loka

neaizsargataj

dalam: uz ga

uz adu

Izacija uz
am ar drebém kermena
vas, kakla, rokam

®mVar bat audzéji no bazalajam stnam,
plakansunu vézis un |laundabigas

melanomas.
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Bazalioma

BASAL CELL CARCINOMA TYPES (BCC)
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Superficial BCC Pigmented BCC
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Morphoeic BCC Basosquamous BCC
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Melanoma

e MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED
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Aktiniska keratoze (pirmsvéza stavoklis)
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Adas véza kliniskas pazimes

M Jauns vai mainigs adas veidojums, kas nepazud > 4
nedélas How to spot the

signs of melanoma

a Asymmetry
One half of the mole does

not match the other half

,, )':.
Border
The mole's edges look ragged
or blurred

B Hronisks bojajums, kas nesadzist vai atkartoti asino

B Veidojums, kas maina krasu, formu, izméru vai virsmu

» Melanomai: asimetrisks, neregulars, dazadas krasas, diametrs >6 mm,
izmainas laikd (ABCDE kritériji) +nieze, sapigums, asinosana (var augt
agresivi, metastazeét)

» Plakansinu vézim: zvinaini, raupji, asinojosi bojajumi, sapigs, ciets
mezgls ar ¢lloSanu vai kreveli (var metastazét)

Diameter

Larger than .25 inches (or 4mm) —
Less than 25 Inches

kapilariem, centrala Cula ar paceltu malu, spidiga, rozigi peléciga plaksne
(aug léni, reti metastazé)

Evolving

. B
3 P . *
1 £\
Changing size, shape or color ‘ . gt .
bt L ¢ .:»:‘ ‘ .,

=
Uneven col loring with shades of _:::.:" :
» Bazaliomai: pérlains mezgls, caurspidigs mezgling ar redzamiem i ool T

I RIGAS STRADINA If you see any of the ABCDE melanoma signs,
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Signali, kas prasa steidzamu dermatologa
izvértésanu!!

m Adas veidojuma asino$ana vai kreveles veido$anas bez traumas.
B Jebkuras dzimumzimes straujas izmainas.

B Noturiga “Cula” > 4 nedélas.
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Diagnostika

m Kliniska apskate un anamnéze

B Dermatoskopija

W Biopsija (galvena metode diagnozes apstiprinajumam!)
B Papildu izmekléjumi progreséjosos gadijumos:

» Ultrasonogréafija, CT, MRI vai PET-CT metastazu noteikSanai.
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Riska grupas

B Personas ar gaisu adas fototipu (I-ll péc Fitzpatrick)

» GaiSa ada, zilas/zalas acis, rudi/blondi mati, atri apdeg, reti iedeg.

B Personas ar genétisku predispoziciju
» Gimenes anamnéze par melanomu vai citu adas vézi.
» Mutacijas audzé&ju supresoru génos (pieméram, CDKNZ2A, p53)

» Genétiski sindromi ar paaugstinatu UV jutibu (Xeroderma pigmentosum, bazalo
Stnu nevusa sindroms, albinisms).

B Imunsupreseti cilveki (organisko transplantatu sanéméji, pacienti ar
HIV, ar hronisku imtnsupresivu terapiju (pieméram, kortikosteroidi)).

® Personas, kuras lieto vai ir kontakta ar fotosensibilizejosam vielam -
medikamenti (tetraciklini, fluorhinoloni, amiodarons, tiazidi), vielas/augi ar
psoraléniem (piem., latvanis, selerijas, bergamotes ella).
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Riska grupas

B Personas ar iepriekséjiem bieziem saules apdegumiem

» Saules apdegumi bérniba/jauniba ievérojami palielina melanomas risku.

B Personas ar hroniskam adas izmainam vai premaligniem
bojajumiem (aktiniskas keratozes, Iénas brlGcCu dziSanas zonas, rétas)

B Profesionali UV ekspozicija paklautie darbinieki
» Ara darbs: blvnieciba, lauksaimnieciba, zvejnieciba, celu remonts
» Metinataji (UVC un UVB no elektriskas loka metinaSanas)
» Darbs ar UV sterilizacijas lampam, fototerapijas iekartam

» Darbinieki ar lielu profesionalo ekspoziciju (intensivi un ilgi)
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Adas véza profilakse un aizsardziba pret ultravioleto

starojumu

M Svarigi ievérot Cetrus galvenos piesardzibas pasakumus, uzturoties arpus
telpam, 1pasi vasaras perioda Latvija, bet citas valstis — atkariba no sezonas,
kad UV starojuma Iimenis ir paaugstinats, ka art visu laiku, stradajot ar UV
avotiem:

»apgerbs;
» saules aizsarglidzekli adai (ar SPF markejumu);

» redzes aizsardzibas lidzekli ar UV filtru,

»ena

® Obligatas veselibas parbaudes!!!

UUUUUUU

B Adas patstaviga regulara apskate

About two hours

Daily Average: 6.
4130
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1. pielikums

Ministru kabineta
2009.gada 10.marta
noteikumiem Nr. 219

Veselibai kaitigie darba vides faktori
(Pielikums MK 03.05.2022. noteikumu Nr. 268 redakcifa)

Arstu specialistu apskates Laboratoriskie un funkcionalie izmeklgjumi
kimiskas vielas
Nr. |Kaitigie darba vides o obligati noteikSana
, Piezimes S : R - o e .
p. k. faktori neplecl_e_s.amas papildus nepieciesamas specialistu apskates plrmrelz_eja veselibas penodlﬁka veselibas I;_:ulolovg!lska -‘v’ld.e ,,(VBI_C |
specialistu parbaude parbaude atbilstosi nepiecieSamibai,
apskates ja iespg&jams noteikt un
novertét)
1 2 3 4 5 6 7 8
4.2.1.1. |maksligais arodslimibu arsts, |dermatologs KAA KAA -
ultravioletais oftlamologs
starojums (UV), tai
skaita UV starojums,
kas izdalas
metinaSanas
procesa
422 Dabigais starojums, arodslimibu arsts |dermatologs, oftlamologs KAA KAA -
ja darbs notiek tiesu
saules staru ietekmé
vairak neka 50 % no
darba laika
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Aizsardzibas izvéle atbilstosSi UV indeksam

Minutes to Skin Damage
wirt/ Burn Frequency & UV Index

Rarely
Sometimes How to Protect Yourself

M Usually
A A A A
v, v,
<"} 4’} 1.}
Burn Frequency v v v v

B Always
How to Use This Chart: UV Rating UV Rating UV Rating UV Rating UV Rating
1-2 Low 3-5 Moderate 6-7 High 8-10 Very High = 11+ Extreme

1) Find on the bottom axis
today’'s UV Index. Use UV-Blocking

Sunglasses

ASmpng

R\ Smpng

Minutes to Skin Damage

2) Move up to the appropriate
shaded box for your burn
frequency.

Wear Sunscreen

Wear a Hat

TV Index 3) Look at the left axis to

@ Ranges (mJ/cm?) for Bum Frequency determine your Skin Damage [ S
- : 10-30: Atways, *0-50: Usually, 40-75: Sometimes, 50-120 Rarely time range. Clothing

o g

=]
Stay in shade
near midday
Reduce time
in the sun

Avoid the
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