TOP 5 kancerogeni Eiropa
FORMALDEHIDS

Biologiska iedarbiba uz stradajosSajiem

Jelena Reste, Dr. med.

arodveselibas un arodslimibu arste
asoc. profesore, vad. pétniece

Rigas Stradina universitate

B RIGAS STRADINA Aroda un vides medicinas katedra

ﬁ UNIVERSITATE Darba droSibas un vides veselibas institats

VI'TA BREVIS ARS LONGA

23.10.2025.



Formaldehida vielmaina organisma

B Formaldehids cilvéka organisma ir normals, U%ﬂe
Islaicigs starpprodukts, kas tiek atri oksidéts 5
lldz oglekla dioksidam un tdenim, kas izvadas H,E\O_ Formate

ar izelpu un urinu.
_ _ _ _ . Y HO.,-OH
B Veselad organisma formaldehids neuzkrajas,  wetabolism — > -0 D)

jo tam ir loti aktiva enzimu sistéma, kas

nodrosina ta atindésanu. Carbon dioxide =~ <—— F/ormaldehyde \ Methylene glycol
B Organisma esosSa formaldehida parveidosana Blndngta Breath
_ . _ L . _ etrahydrofolic acid (1-3 ppb)
pamata notiek aknas, nierés un eritrocitos. |
. . - . . . _ — One carbon pool
® Praktiski neuzsticas (vai loti minimali uzsucas) |
caur édu “M etabolic incorporation”

into macromolecules

® Darbojas virspuseji uz lokaliem audiem,
kairinot un bojajot tos.
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Formaldehida vielmaina organisma

B Formaldehida ekspozicija uz darbiniekiem
pamata ir ieelpojot (90% uzslicas augseéjos
elpcelos).

M Norijot vai saskaroties ar adu, uzstksanas ir
loti ierobezota, jo tas atri tiek inaktivéts lokali.

B Formaldehids ir |loti reagétspéjigs, tapec
neizplatas talu no saskares vietas, tas talit
saistas ar sunu proteiniem un nukleinskabém,
veidojot Skérssaistes (cross-links).

B Sistémiska koncentracija asinis parasti ir |ofi
zema val nenosakama, pat péc ieverojamas
iInhalacijas ekspozicijas.

B Biologiskais pusizvades periods loti Tss <1
minute.
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Bronchitis

Formaldehida izraisitie veselibas efekti

Pharynx
‘ Larynx
B Formaldehidam piemit asa nepatikama smaka, tas - IR ; Trachea
. o g . - - - - o | (windpipe)
izteikti kairina glotadas un adu (koroziva darbiba). g SO -
p A Bronchus
m Lielas devas akuta Tslaiciga iedarbiba: i e % A Vsmncmole

» Acu, deguna, rikles kairindjums — dedzinasana,
asarosana (Iidz pat aklumam), klepus, balss
aizsmakums. i)

» ElpoSanas traucé&jumi — elpas trikums, klepus, Nasopharynx
apgratinata elposana, bronhits, bronhu spazmas, lidz Excess mucus |
pat kKimiskajam plausu iekaisumam un plausu tlskai. " e
» Adai — pirmas pakapes apdegumi 4TH Brorchiole-~"
» Var blt arT galvassapes, slikta passajuta, miega "'1 \“*:— T
traucéjumi, aizkaitinamiba u.c. | ooprarm ]
» ledzerot 30 ml 37% formaldehida Skiduma, var B (Y ||
izraisTt pieaugusa cilvéka navi (acidoze, koma, ‘i\ -
elpoSanas traucé&jumi, nieru mazspéja). raches— SN

(=]
b
Cleveland
\\\\\\\
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Formaldehida izraisitie veselibas efekti

W Atkariba no ekspozicijas smaguma formaldehids izraisa:
»acu kairinajumu pie koncentracijas 0,01-2,0 ppm,
»augseéjo elpcelu kairingjumu pie 0,10-25,0 ppm,

»apakséjo elpcelu kairinajumu un hronisku elpcelu obstrukciju pie 5,0-
30,0 ppm,

»plausu tasku pie 50-100 ppm.

BNormas:

» OSHA PEL (permissible exposure limit) = 0.75 ppm (vidéji 8 stundu mainai)
» OSHA STEL (short-term exposure limit) = 2 ppm (15 mintGSu ekspozicijai)
» NIOSH IDLH (immediately dangerous to life or health) = 20 ppm
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Formaldehida izraisitie veselibas efekti

B Mazakas devas ilgstosa atkartota iedarbiba
» Ozas traucéjumi

» Deguna un augséjo elpcelu glotadas hronisks kairindjums un iekaisums, atrofija,
metaplazija

» lzpauzas ka kairindjuma sajuta deguna un riklé, izdalijumi, glotadu sausums,
dedzinasana, balss piesmakums, klepus, elpas trikums)

» Sensibilizacija = alergijas attistiba
- alergisks kontaktdermatits,

- bronhiala astma

B Kancerogéna iedarbiba - Pat nelielas devas véza attistibas risks

»Deguna, deguna blakusdobumu, rikles vézis

» Palielinats leikozes attistibas risks (mieloleikoze)?
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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
) | increased cell

_proliferation

Initiated cell
Altered cell foc

preneoplastic lesion
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Glotadas Sunu evolicija kancerogenézes gaita

Normal Epithelium Hyperplasia Carcinoma

Y
v
A 4

Typical Hyperplasia Atypical Hyperplasia CIS G1 G2 G3

Differentiation I NE B ] SH meessssss AH = CIS Gl =——— G2 —— G3 —

5-year survival rate L - - T 100Y% m— 99% ——— 3%

Epithelial cells [ ESE-1, ESE-2, ESE-3, PDEF, E-cadherina = NE, normal epithelia;

Senescent cells ——————SS p16, p21, pS3, NF-KB, IL-G SH, simple hyperplasia;
AH, atypical hyperplasia;

Inflammation —— = NF-kB, IL-6, TNF-a, TGF- ] C|S’ carcinoma in situ;

Mesenchymal cells ey Snail, Slug, Twist, Zeb, N-cadherina [ G 9rade.

Stem cells e EEEESSSSSSSSSSSSSSSSSSSEEE  Nanog, Oct4, Sox2 [
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Formaldehida kancerogenitates mehanisms

Chemicals in the environment

7/, Aosorpiion Barriers 7/ '~i/ Shon, Ol Mk, Lunge

Noncancer outcomes

]

B Formaldehidam piemit Staaes ¥
sekojosas kancerogénas . Procarfnogens —

Activation ------- - - Detoxified; excreted

TpaéTbaS: —  Direct (ultimate) Carcinogen 4f
» genotoksicitate, bojajot DNS un - [ NonoA moleues

H H = H DNA binding “No-effect” alteration
izraisot hromosomu parmainas /
’ Initiation = = = = = = = b - ¢ Celi death
. . - gy DNA damage oy - _—
»izraisa DNS-proteinu tiltinus | ONA repar 00
. Y ncorrec
(CFOSS-' | n kS) t Oncogene activation
(tumor suppressor gene inactivation)
Enhanced ‘
cell proliferation = Procancerous cell
(latent carcinoma)
» Immunologic cell death
> ¢ (immune surveillance)
Promotion = = = = = = = = = Preneoplastic foci
i E Enhanced cell proliferation
= Neoplasms
Progression — - - --——-—---- ¢
Cancer
(malignancy)
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Formaldehida izraisitie laundabigie audzeji

B Galvenokart skar deguna, deguna blakusdobumu un rikles glotadu.
W Visbiezak attistas adenokarcinoma, retak plakansunu vézis.
m Jo lielaka ekspozicija, jo lielaks risks attistities laundabigajam audzejam.

B Specifiski testi, kas varétu atskirt formaldehida izraisitus audzé&jus no citu
kancerogénu izraisitajiem, neeksiste.

RIGHT NOSTRIL

Right Eustachian v . Tumor in Vault
Tube Orifice . .o N Nasopharynx
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Augsejo elpcelu veza kliniskas pazimes

B Deguna dobuma audzéjiem:

» vienpuséji aizlikts deguns (noturigs,
neuzlabojas ar medikamentiem)

»deguna asinosana (biezi atkartota, bez
skaidra iemesla)

» strutaini vai asinaini izdalijumi no deguna
» sapes vai spiediena sajlta sejas apvidi
» samazinata vai zudusi oza (anosmija)

» sejas asimetrija vai tliska progreséjosos
gadijumos
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Deguna un rikles véza kliniskas pazimes

® Deguna blakusdobumu audzé&jiem
(Tpasi augszokla dobuma):

» vienpuséji aizlikts deguns
»sejas sapigums

» zobi klGst kustigi,

» sapes augszokIt

» sejas pietikums, deformacija vai
nejutigums (triszaru nerva l/ll zars)

»asins piemaisijumi deguna izdalijumos

» redzes traucéjumi, plakstina tlska,
redzes dubultoSanas (orbitas invazijas
gadijuma)
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Augsejo elpcelu veza kliniskas pazimes

® Rikles (nazofaringealie, orofaringealie,
hipofaringealie) audzéji:

Nasal cavity

» riSanas grutibas (disfagija),

Nasopharynx

» sveSkermena sajuta kakla

Oropharynx

» hronisks kakla sapigums, aizsmakums

»ausu sapes bez redzama iemesla

Laryngopharynx

» nazofaringealajiem audzéjiem — aizlikts deguns,
deguna runa (rinolalija), deguna asinosSana

» palielinati kakla limfmezgli (biezi pirmais SIMPtOMS) ..o oo on oo covesmon suo sesesnse s s essaves
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Ekspozicijas un iedarbibas uz darbiniekiem
monitorésana

B Specifisko ekspozicijas biomarkieru nav (jo formaldehids praktiski neuzsicas
un ekspozicija nemaina formaldehida [imeni asinis).

B Formaldehida koncentracijas meérijumi darba vides gaisa!!!

1. pielikums
Ministru kabineta

B Regularas obligatas veselibas parbaudes!!! 2009.gada 10.marta

noteikumiem Nr. 219

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

Arstu specialistu apskates Laboratoriskie un funkcionalie izmekl&jumi
Kimiskas vielas
Nr. |Kaitigie darba vides o obligati noteiksana
) Piezimes L : o _ o e .
p. k. faktori nepiecieSamas . oL . pirmreiz€ja veselibas | periodiska veselibas | biologiska vide (veic
- papildus nepiecieSamas specialistu apskates _ _ I S
specialistu parbaude parbaude atbilstosi nepiecieSamibai,
apskates Ja iesp&jams noteikt un
novertét)
1 2 3 4 5 6 7 8
1.11.1.  |Formaldehids un citi arodslimibu arsts, [dermatologs, oftalmologs, otorinolaringologs PAA, AEF PAA nenosaka
alifatiskie aldehidi neirologs
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Diagnostika

B Pamata kliniska izmekléSana ar fokusu uz
specifiskiem ekspozicijas izraisitajiem
simptomiem.

B Uzmaniba tiek pievérsta adas, acu un elpcelu
stavoklim. Asins analize!

m Otorinolaringologa konsultacija ar specifisku
izmekléSanu (rinoskopija, deguna endoskopija
u.c.).

B Kakla limfmezglu izmekléSana

B Kompjutertomografija, MRI

B Gala diagnozes apstipringjums par laundabigo
audzeéju péc veidojuma biopsijas.

B Ja nepieciesams, ari elposanas funkcijas
noteikSana (spirometrija), pulmonologa
konsultacija.
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Profilakse

H Aizvietot formaldehidu saturoSus materialus ar citiem mazak toksiskiem
produktiem!!!
W Ja tomér nav iesp&jams izvairities no ekspozicijas:
» maksimali ievérot darba droSibas pasakumus
» uzlabot ventilaciju

»izmantot atbilstoSus individualas aizsardzibas lidzekl|us (gan elpceliem, gan adai,
gan acim)

» kontrolét ekspoziciju citiem kancerogéniem, jo iedarbojoties vairakiem
kancerogéniem vienlaicigi, risks vairakkart pieaug (piem., parliecinat darbiniekus
atmest smékésanu)

» nodrosinat regularas obligatas veselibas parbaudes

»izglitot darbiniekus
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