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Silicija dioksida veidi un to

atskiribas

*Kristaliskais silicija dioksids ir
sastopams tadas nozarés ka
kalnrGpnieciba, blvnieciba,
metalurgija un keramika.
Amorfais silicija dioksids tiek
izmantots partikas piedevas,
farmacija, kosmétika, gumijas
izstradajumos un izolacijas
materialos.

Kristaliskais silicija dioksids
Struktura Sakartota (kristaliska)

e

i

Amorfais silicija dioksids
Nesakartota (nekristaliska)

Izplatitakas formas Kvarcs, kristobalits, tridimits

Diatomitiska zeme,
silikagels, dumu silicija
dioksids

Augstaka neka

Skidiba Loti zema kristaliskajam silicija
dioksidam
ak stabil
Stabilitate Termodinamiski stabils Mazak stabils, var

kristalizéties, ja tiek karséts
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(quartz)

» Silicon
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Silicija dioksida veidi un to atskiribas

B Kristaliska silicija dioksida (RCS) dalinu ieelpoSana (g.k. respirablas
frakcijas) var izraisit:

» Silikozi (progreséjosa, neatgriezeniska plausu slimiba, pneimokoniozes paveids)
» Hronisku bronhitu

» Hronisku obstruktivu plausu slimibu (HOPS)

» Nieru bojajums (glomerulonefrits)?

» PlauSu vézi (PVO Starptautiska véza izpétes agentira — IARC — klasificé ka 1. grupas
kancerogéenu)

B Amorfais silicija dioksids tiek uzskatits par mazak toksisku, jo tas vieglak
izdalas no plausam. Tomeér ilgstosa vai augsta limena iedarbiba var izraisit
vieglu elpcelu kairinajumu, un karsejot amorfo silicija dioksidu, tas var
daleji kristalizeties, palielinot ta toksicitati.
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Kristaliskais SiO, organisma

B Pieder pie fibrogéniem putekliem, t.i. provocét
organisma saistaudu skiedru veidosanos.

B Dalinas ir tdent nesKistosas, Kimiski inertas, tapéec
organismam ir grati tas sadalit un izvadit.

M Ir tieksme uzkraties plausu audos.

B Jo dalina ir mazaka, jo dzilak plausas ta nonak un jo
grutak to izvadit.

B Lielaka izméra putekli izraisa augsejo elpcelu un
bronhu iekaisumus.

B Mazaka izméra putekli (respirabla frakcija <4um)
nonak [idz pat alveolam, var noklat art asinsrité.
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Image 1: Respirable fraction of crystalline silica in the
human respiratory system.
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Plausu rentgenografiskas izmainas silikozes gadijuma
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Silikozes kliniskas pazimes

m Attistas loti Ieéni (>20 gadu smaga ekspozicija)

B Sakotnéji bez simptomiem (obligatas veselibas parbaudes ar plausu
Rtg!!!)

M Elpas trikums pie fiziskas slodzes
B Sauss klepus
® Nogurums, diskomforta sajuta kratis

W Progreséjot, elpas trilkums art miera stavokli, sirds mazspéja, tlskas,
periférisko kermena dalu zilgana nokrasa (skabekla bads)

B Elpcelu infekciju biezi paasinajumi

B Var komplicéties ar plausu tuberkulozi un plausu vézi
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Kancerogénu klasifikacija

Group Carcinogenic classification Number of  Some examples of soil
agents contaminants
D Carcinogenic to humans 120 agents  Asbestos, arsenic,

cadmium, hexavalent
chromium, nickel
compounds, PCBs,

radon

Group 24 Probably carcinogenic to humans 88 agents  Glyphosate, inorganic
lead compounds

Group 2B Possibly carcinogenic to humans 313 agents = Methylmercury
compounds, phthalates

Group 3 Not classifiable as to its carcinogenicity to humans 499 agents  Chromium (III)
compounds
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Kancerogenéze — laundabigo audzéju attistibas

mehanisms
Initiation Promotion Progression
Aditional genotoxic
Genotoxic = o
Cell £/ | Genomic |
proliferation : mstahlllt}f and
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Kristaliska SiO, kancerogenitates mehanisms

B 3 mehanismi:

» SiO, trauceé alveolaro makrofagu mediétu
dalinu izvadisanu, tadéjadi palielinot silicija
aizturéSanos plausas. Tas izraisa makrofagu
aktivaciju un pastavigu biologiski aktivo vielu
izdaliSanos.

» Otrkart, arpussdnu brivo radikalu veidoSanas
samazina antioksidantu daudzumu un izraisa
epitélija Stinu bojajumus, kam seko epitélija
sunu proliferacija.

» Treskart, kristaliska silicija dalinas tiek
uznemtas epitélija Stinas, kam seko brivo
radikalu veidoSanas sunu iekSiené, kas tiesi
izraisa genotoksicitati.
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KriStéIiSké Si02 izraiST‘té i G Crystalline Silica
kacerogenitate

Macrophages

P IMPAIRED CLEARANCE Oxidants

B Darbinieku ekspozicija ieelpojamam kristaliska silicija
dalinam ir saistita ar paaugstinatu plausu veza

Cytokines, chemokines

sastopamibu.

m Lielaks risks novérots pétljumos par karjeru un
granita stradniekiem, ka arT darbiniekiem, kas Oytkines
iesaistiti keramikas, podniecibas, ugunsizturigo s o
kiegelu un noteiktas zemes ripniecibas nozareés.

. CilVékiem Véza riSkS ir SaiStTtS ar ekSpOZTCiju SE— + Epithelial cell injury, proliferation
respirabliem kvarca un kristobalita putekliem, bet ne |
ar amorfo silicija dioksidu.

Lung cancer
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Kristaliska SiO, izraisita kacerogenitate

W Kopé€jais relativais risks ir aptuveni 1,3 lidz 1,5,
» Lielaks risks tiem, kam lielaka ekspozicija vai ilgaks laiks kops pirmas ekspozicijas.

B Ja darbiniekam attistas silikoze, kas ir indikators silicija putek|u
ledarbibal, tad plausu véza relativais risks no 2,0 lidz 4,0.

m Cilvékiem, kas paklauti vél citu kancerogénu iedarbibai (smékésana,
azbests, radons u.c.) risks plausu véza attistibai vairakkartigi pieaug.
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Kristaliska SiO, izraisitie laundabigie audzéj

H Plausu vézis:
» Pastavigs klepus — sakuma sauss, vélak ar krépam
» Asinu piejaukums krépam (hemoptize)
» Elpas trikums (dispnoja) — sakuma fiziskas slodzes laika, vélak miera stavokli
» Sapes kratis vai plecos
» Balss aizsmakums (n. recurrens bojajums)
» Neizskaidrojams svara zudums
» Nogurums, nespéks, apetites zudums
» Atkartotas elpcelu infekcijas vai pneimonijas
» Pietikums seja un kakla (vena cava superior sindroms)

» Sapes kaulos vai metastazu simptomi
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https://www.mmgazette.com/wp-content/uploads/2013/08/NPC02.jpg
https://www.mmgazette.com/wp-content/uploads/2013/08/NPC02.jpg
https://www.mmgazette.com/wp-content/uploads/2013/08/NPC02.jpg

Australijas pétijuma dati

National data

Between 2010-11 and 2019-20 there were
412 accepted workers' compensation @
claims for silicosis across Australia.

SWA 2022, Public comment sought on options for managing workplace exposure to silica dust

A recent Australian study suggests a

e % 584,050 exposed significant increase in levels of

exposure, with approximately 584,050

> 8_3:°9°_"'3°'86° Australian workers currently exposed to

Q 9 silicosis cases respirable crystalline silica (RCS).
. . The study also expects that between
u o > 10,390 83,090 and 103,860 silicosis cases and
&' 3 lung cancers 10,390 lung cancers will result from
current RCS exposure,

Curtin University 2022, The future burden of lung_cancer and silicosis from occupational silica exposure in Australia: A preliminary analysis
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https://www.worksafe.act.gov.au/__data/assets/image/0005/2270750/Silica-data-snapshot-1-Copy.png
https://www.worksafe.act.gov.au/__data/assets/image/0005/2270750/Silica-data-snapshot-1-Copy.png
https://www.worksafe.act.gov.au/__data/assets/image/0005/2270750/Silica-data-snapshot-1-Copy.png
https://www.worksafe.act.gov.au/__data/assets/image/0005/2270750/Silica-data-snapshot-1-Copy.png
https://www.worksafe.act.gov.au/__data/assets/image/0005/2270750/Silica-data-snapshot-1-Copy.png
https://www.worksafe.act.gov.au/__data/assets/image/0005/2270750/Silica-data-snapshot-1-Copy.png
https://www.worksafe.act.gov.au/__data/assets/image/0005/2270750/Silica-data-snapshot-1-Copy.png
https://www.worksafe.act.gov.au/__data/assets/image/0005/2270750/Silica-data-snapshot-1-Copy.png
https://www.worksafe.act.gov.au/__data/assets/image/0005/2270750/Silica-data-snapshot-1-Copy.png
https://www.curtin.edu.au/about/wp-content/uploads/sites/5/2022/07/FEFreport_formatted.pdf
https://www.curtin.edu.au/about/wp-content/uploads/sites/5/2022/07/FEFreport_formatted.pdf
https://www.curtin.edu.au/about/wp-content/uploads/sites/5/2022/07/FEFreport_formatted.pdf

Ekspozicijas un iedarbibas uz darbiniekiem

monitorésSana

B Specifisko ekspozicijas biomarkieru nav
B SiO, koncentracijas mérijumi darba vides gaisal!! o

— [ [ — — — o .plellums
B Reqgularas obligatas veselibas parbaudes!!! 2009.6ada 10.marta

noteikumiem Nr. 219

Veselibai kaitigie darba vides faktori
(Prelikums MK 03.05.2022. noteikumu Nr. 268 redakcija)

Arstu specialistu apskates Laboratoriskie un funkcionalie izmeklgjumi
kimiskas vielas
Nr.  |Kaitgie darba vides o obligati noteikSana
. Piezimes L . o - N T -
p. k. faktori nepieciesamas . S . pirmreizéja veselibas | periodiska veselibas | biologiska vidé (veic
- papildus nepieciedamas specialistu apskates _ _ I T
specialistu parbaude parbaude atbilstosi nepiecieSamrbai.
apskates ja iespéjams noteikt un
novértéet)
1 2 3 4 5 6 7 8

2.7. Silicija dioksTtdu un
silikatus saturosie
putekli

271 Silicija dioksTdu arodslimibu arsts, |dermatologs, KAA, AEF, Rtg plausam |KAA, AEF
saturoSie putek|i otorinolaringologs |oftalmologs

2.7.2. Silikatus saturodie arodslimibu arsts, |dermatologs, KAA, AEF, Rtg plausam |KAA, AEF
putekli, tai skaita otorinolaringologs |oftalmologs
stikla Skiedras, stikla
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Diagnostika

B Uzmaniba tiek pievérsta elpoSanas sistémas
stavoklim.
® Pulmonologa konsultacija ar specifisku

izmeklésanu:
» PlauSu rentgenografija
» Kompjatertomografija
» ElpoSanas funkcijas novértésana (spirometrija)
» Bronhoskopija u.c.
» Auskultacija var neatklat izmainas!!!

B Gala diagnozes apstiprindjums par laundabigo
audzeéju péc veidojuma biopsijas.

B Onkologa konsultacija

® Arodslimibu arsta konsultacija (ekspozicijas
novertéjumam)
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https://cdn.prod.website-files.com/66bdfc87da2d5175e8c7dd54/66cc6a24e08cb3376557ad38_Spirometry.jpeg
https://cdn.prod.website-files.com/66bdfc87da2d5175e8c7dd54/66cc6a24e08cb3376557ad38_Spirometry.jpeg
https://cdn.prod.website-files.com/66bdfc87da2d5175e8c7dd54/66cc6a24e08cb3376557ad38_Spirometry.jpeg
https://my.clevelandclinic.org/-/scassets/images/org/health/articles/bronchoscopy
https://my.clevelandclinic.org/-/scassets/images/org/health/articles/bronchoscopy
https://my.clevelandclinic.org/-/scassets/images/org/health/articles/bronchoscopy

Profilakse

B PE&c iespéjas samazinat kontaktu ar kristalisko silicija dioksidu
saturoSiem materialiem (putekliem), izolét puteklainus darbus vai mazinat
puteklu klatbutni darba vide

W Ja tomér nav iesp&jams izvairities no ekspozicijas:
» maksimali ievérot darba droSibas pasakumus
» uzlabot ventilaciju
»izmantot atbilstoSus individualas aizsardzibas lidzekl|us (pamata elpceliem)

» kontrolét ekspoziciju citiem kancerogéniem, jo iedarbojoties vairakiem
kancerogéniem vienlaicigi (smékésana, azbests, radons u.c.), risks vairakkart
pieaug

» nodrosinat regularas obligatas veselibas parbaudes!!!

» izglitot darbiniekus
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