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2. dsqnanumandl 1iun asiadiing q Anaszaieides vivlmAnlsaszuumafiy
mela ialsagdui AnnissniauiiilevenlfAnlsageaultones wasnauiuniewsinves
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AeUAUBIRaAIANAILLUY | 1udu 19U lsanouiina1nni911911u (occupational

RIUNAU (acute respiratorytract | asthma)
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185

YUaVaIlsAkazANURAUNR

#LUALaCaINIT

o

dUNI

g sendniauana el
T (hypersensitivity

pneumonitis)

J Qg{ IS E24 Y =] d' %

nauliaglionnsly nudu Yinfswe Uanliosn1udd

1 - 8 lug nendn1sduda o1adiannisniassuumegla

& & s ° = % A 1

Jusvuidunien weladiuin lo Jaesmeldeadelad
QUGG

Hnannsmiglaleludunsed Ly wuaiisy We

v 6 = = ¥ ¥ a aaa
a1slvmen yadnd viseasiadl L luudnAnUAsennigly

Uasnaneulansniay wu Jadluda

2. LWUUIS834 (chronic exposure)
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(mesothelioma of lung)
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M IANANTZUIUNNITDNLEUYDIS 19NN YNN8 a1 ATMaY wagyinlmAnnensan minluile
Uan U n1siiniade (fibrosis) luitleven Tulsaialaiileda fu suniauisedis dgndey

aaneliidnasvseazatgauaiuisagngadudigsienield wu azdvielanznindu o

Y

yanandusuiuvesanswidudnlulutvenunnussussmuusunaeiniainiela Tuusiund

¥

21nNASauUMIeALUlasaufzunalale1asIATINdS19n8uIN U8 UneduienluTuy

Y

doawsaunsaazangluluduissgndueenvun 1wy Awediu fvuiee8s 1w Bises wie
6 & yal @ [ 1 % ¥ I~ % N =
Aaslsnesuansazangludenlas Naggniuesnatietn o onaldszasianduiuvsesiou
Tuunfiagnamiawaniglsaszuumela Mandulasainnisyinaunnuueslulssine
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2. Tsmneuduvsg (organic dust) lawn Uadluda lsaiinainnisvinau
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edlgniihaneniansesu alveolar macrophage viliin1sasnauaznas mediator MlunszAu
waddnuateydalunszuiunsiviliianisdnau n1sane wagn1siinieliavedilode Nad
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Wotailsa (mycrobacterium tuberculosis) Tawuialy (typical) wagwuuliisnmie (atypical)
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WINTFIU

Tsauagiudlnda

weaLUanea (asbestos) visausleiiu WWuannneslsakeavalnda lneiina1nnisgn
wglaten asbestos fiber WilUazauluaaidunaiuiuwazdiuauninne awiibiinn1sdniay
vouioifoudinuindeniaifn diffuse interstitial fibrosis woaaneaduusfivszneaudae
sinuunil@en win B wazsindu q dntes lnefidnuazidudule (Jue dauauching
n3m nuaLFeu usadsan anumdeinanduauliih woavaneainulusssuniay
wsniegluiofu finarswiauazifoiFondne q WWud uoaivansaduiviolaslelnd
(chrysotile) woaiuaneadumanseeslale (amosite) uoaiuaneaviingu q 1Wu asedialas
(crocidolite) wondilulan (actinolite) nizlulav (tremolite)

Hagtuanslunguueaivanoa Ndainsiudiiiednldlugramnssuvessemalng
fvfdlaifien Ao chrysotile Tneflansiifianuaudfnumuse chemical, thermal uas mechanical
stress lngldlugnamnssundn fio mavhnssdemdinuasrietiung sesasunfe fuusnuay
g awdiinvsiinisldueavanaaluusemelneiuunuiuid widslifisienudvae uea

walndanivangiunanmsunndigailataau
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urgudnanaunnnin 3 luaseu druunnazliaunsadiggsanvonls drudulefifivuinidn
fogntfosnit 5 luaseu wazidushgudnansinnii 2 luaseu dnilngjazgnirdelag alveolar
macrophages

woaluanea L1giantentmsmela diutdsgaiunsaidignmaiuemsiaainnis
nAuauvgiindulouslofiuey madauniddtutvasddszneumandl wituediunmauli
ynamenm 1y unadule snmduriigudnans Teedulefienuasusinddnenilunisie
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yeariudlaiefulonlaenss vierumesruutvEousad mesothelial naufu
asbestos wazuUsiaiingy dn1sudeans cytokine FwiildAnnnseniay wazinnszuaunis

WakalunszAu proto-oncogene u platelet-gerived growth factor vinlluanunsamiuau
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dindenu1ifigean wavinlimin mesothelium cell venafiundu waznaeiduaduzisaly
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1. lunszuaunsuandidfanssudvinliuslefuilanszarsluondld msindeszuy
sTUwIMAaNIEtseenuuUL e duLardauslefuiifenszane

2. msldasidufiviodusunseesnimaunu lutagtudulodungivany
yingninanlimauwnuuslediu (fiorous glass) le#iu (rock wool) auda3a (slag wool) kazidu
lows1dia (ceramic fiber) W

3. msdnwnawarealuanudszneunsliiazenmegiane Fsnshnmarendios
T38dlivh A Anmsifanszaneesuilefiu wWu mavhanuazoinlagldiuaznisliiniasge
Hugmamnssuiifnenseseinminfenszatensesuia high efficiency particulate air ; HEPA

a. ldfgunsnitlestiudunsediuynnavazyineu wetearunsdudauslefiu gy

1 [

s gavinaudalanquisusurasnuatein uiundsfenionsedinii Segunsnid
dfyningunsaiduife wihnin SsnguansvesUszimaanigondnilag OSHA (occupation
safety and health administration) @i uunsinvemsnnfiaunudesaiudiornududa
fuslefuiitimnndudusssusie q s

Anududuusleiiu vliavewmtdininliiu 2 w@ule/gnuiatigudiuns niininnses
Aunuueianih ddllliuuuildudaiiaae wieuderdoanseauuy HEPA

A 10 1@le/gnuiadeudiuns nihnnnsesjuluuduvimienselnienses

WUy HEPA
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LA 20 dule/gnuiadisufiuns - wihninduntdn/p3anin Wuu powered  air
i N AP > g v g . oA

purifying WiDUAIBLATOINTDILUY HEPA A ntAunt/asentn wuu supplied air #1d4
pmalUlunhnmnegedeiio

LivAiu 20 éule/gnuisfiwuiuns wihnindund wuu supplied air wazyULUY
pressure demand mode

a v v < v . . o

1A 200 @ule/av. g, nuININWNNTY WUU supplied  air WAZYINIULUY pressure
demand mode w%auﬁwqﬂmzﬂﬁdwmahsuﬁm positive pressure

finseusuwagliausuintdnaulingndnfdunsieveusleiu

finnsnsaaguaimvesaunuluszes liud n1snsaguainiily 218558 Jaznsaa
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RovilareuziSeinauamtamas (squamous cell) wagtudawas (basal cell) v3atduiinain

FURTIHAINNITATEWINTINA1EAST kazN15sl (Burn) vl AvinlidunziSaionidaile
YY) I 28 d? d' d' 1 < I dl’ 1
dudauaswnadunauulangiu adunaduruniaiineussavegluvuinainue1y UV-C gal
nulunaswan wanulunswesuniatnns wazluwaanlaedslse

UL FRIMTINARNLAIAN L AR TUAUTYIN UL N U UNS o TRINTIRAUNS UL
mdgeulagianizluyriinislseinaiivn luaunlmdilndidegnuandiy waswiaguuenain

a

LALARlALA KAIIINNITITN LATaeloldinlvdurs wwesyd neiiealausen (mercury

vapor lamps) kaEtATBIRIELANEININITUNNE

2. Wndlgadnezlsundn lalsansueu (PAHs) finangiuinuiduau unduauiu was

1%
o w

wiullaside deuduiusivusiianiannnd 250 ¥ uda aunszidlugadagiuiany

) ~ Y Y a a a a I
nangrunudaludninnasiuaznieszuininet ndleadneslsundn lalsmisuau (PAHs)
wulutwdnauiiu wazgesusunuda duiu srsuzaes wazudndugaindidu iWuame
drAannsdulanatuassaziinnisiudsullasluvsnuindudalaoaniglunty ao wazile
Ium@uLLiﬂ%Lﬂumﬂﬂﬁu wadmauldenatetdunzisanivie 9 Indleadnazlsuifn
Talsansuau (PAHS) wazhadan ansdaasuiukaziulunsyinlinnuziSanimis

3. 9154in (arsenic viTo@1IMY) NUTDYaN19TEUININGTIT D15wdindAudURUS
(Y] @ a v @ g.; (D] = 1 I a a v a £y} I~ 1
funelseianiazuzsannaudtet a.a. 1940 lnglsasuaiswiinasiidnuvausianiadusy
a A ) ey v & a ] s a . a '
dwmdesnszaremlundauazvin lspusisaiiiniaaineisiwin (Bowen disease) azifinlusy

dy @ Aa Y] 6 a ) a Q:l o o ] ¥
Wt IsauzSsiandeenswdnnulatluninyiiesiiin nasuneni inaenldll vinnea 1l
aonnszaYRantunl 9 raviisdeeudnmes Jaguuldldvihendiuuaids uadsldiduene
@nluwne (rodenticide)

4. Sedufiaunnda (lionizing radiation) nMsdunassdvuines uadusyesiiaiuiu
azvinliRavslug Haunasese deillontanaznatsiduuzismividsdalule Ssdunndldlunns
yinanain vinliensuazazenn lanedeulavienaransdu WlusI@nsunngazviunknng 19
Tunssnwniesad

5. SUATIERDRINTINISNIEAIN (physical injuries) nstluuziSeanunalnlndiag
SUATIBRORINIIDU 9 LU uz159AUNS (kangri  cancers) TuUsyineAduliy wazuziSalals

(kairo cancers) TuusgwegUu diullngiinandunsiedermisluifediuvats 9 a3
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1. mstlesiuiiangafensndnidesanmsdudadiumguemsise Ineanggiinnu
(9] 1 < . vV a a % ] [ ¥ L4 YY) |
fluansneueiss (PAHs, arsenic) wazadvilawnndd saununisidaunsailesfiudunsiediy
UAAR

2. ndpsiuhunawawen neneldidonaus masuiuwan wagaiuvuan 1
AseonlUmTgiuwanlugiaaasaws 11.00 - 15. 00 w. Fuduyeiuasunnguusinanveiu

3. MIuATIEOUANURRUNATDIRIMTIAIEAUDIRE AL LELD waziIndunmLiiu

AuRaUndlea 9 IRATUAITIUUINW LTI aAuR I
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uziSudindenys (leukemia) Wulsanfinuinunfveslunsegn laslanszgniinig
asruazlasiwadiliaidonvnidnvazinUnfuazinnuldlifeengnszuadendiuiuuin
Tnevalanusanvazsadadenyvse “arfills” suszeznailunisiialsaladu 2 nau
fio uzSudndenunivlindeundu (acute leukemia) wazwlinisas (chronic)

1. uziSadadonvnuiadaundu (acute leukemia) uzisudinidenvvladeunau

Y o1 1 & LYY < a < ! - A
wulavseludssinalve lnenuvesdudusuasvamsiSeseuulainsasanueiseioutiniod
1 < | 1Y A < < A a a [y a a 3 .
wistluaeanguuan e uzisudadenviviialsunduyindunesa (acute  lymphoid
leukemia, ALL) wazugiSadladennadadeunsuvindedanen (acute myeloidleukemia,
AML) fthenzisadadenvnviiadeunduaziionisdeudrasilu 1 - 4 davi leefionnis
vasmsheuiaumaivedlunszandaduiramdndinidenuszinneng q deaziniizladin
udsunduiiaanniinisadadndeauntesas Tlduasfadoineannsidwuiabon
RnUnA uazlidonseninund 1y fgadeneanaiud 1Wudndeide deainaioenuin
Uszdndoueanuniazuiuiinund lusienionisunsienaiiiienssnluauss naaueImis
wionadumels vieln1shndenisuusiauden wazidedinliog1esing,
2 & A A & o . . 2 & Ry

2. uziSudadeny1ivllasess (chronic leukemia) WunziSadadony1iniienns

AnTut 9 vieenaliiionnslussesusn lnefmlsainannanuiinuniveslunsegniduiieniv

yziSudindenv1vdadoundu witdadanvunlunziSadadenvinsiasesidinsaiunsa
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inuld iesanniludadonsnifineuduasyundd FerneainuziSadaionvniviin
Beunaunazaanuudwaaidaidensnuindu 9 Wudwlng vziSudadonunuiniess

1 I 1 (% = < [ = a dy (% a a I3 . .
WURUUEDINGUUAN ADULLINUALEDATNNTUALIDINYUAAUNWBYA (chronic  lymphoid
leukemia, CLL) Fnutesdignlugasens (60 - 80 U) uazuziiudadeninivinsesuingded
a8 (chronic myeloid leukemia, CML) anuvsefigatugnaainasau (30 - 50 U)

a 1A LY <

AUae CML ovldfiennisusinsiaieanulaedaudyindssaudiaidonyiviiawnsyla
FevigaRaunid gUredrulngazuidieses wiuvedddulvievelasedy viendifeulaly
¥i93 N1303959NeNddY sznuihulafeunnse Tneihueralanusianiesnendlaaud
Inann awnvesihuvsdinuduiiusinenssivsziudindenunluden fUiediumiazusig

= o a o Ao 2 oA ] a X I = o § vl
AmeidentunaziionfINNsNTdadenriainIadeniuTueg1wn Fagyiliiinisen
sulumaonidenian o TueTeazddny wu aueswazlen

dU7e CLL 1akiflennsle 9 uinsiaidenussindnuinfisgiudinidenuniviindulu
Fenigamaund ¥3enT19s1eMenudseuivdedla viedudule lusignien1sTuwnseeIs
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oinidssonafunziiadadonyn wanadadeiiduaivnuesnisienzisa &
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1. WUBUMIRaUNUSYaULTY (benzene or benzene derivatives) N5RATUYBIUY
Fuaulngfriumisen azligadumsiovids snciufinsduialudTunags Werdhgssneudn
%Qmﬂ?ﬁmuﬂawmﬁmL%’ﬂus'wmﬂlﬁumiﬁm 9 laun phenol, catechol, quinol,
hydroxyquinol tag muconic acid wagduoonnistaanie a1elu 48 %"ﬂmwé“qmﬂ@m%u du
tegmelasenlusuuuuiuuduiilinasusy wuduaznszaneluvhieneuasgniuasudui
Ua uarduoannelaanizunas conjugation yenantusesuluuiuluidedozandaogng
ssintendsnvgeduia arswaiveladiifiaduludulagianiz benzoquinone,
muconaldehyde agdnevenlulunsean wazatorsdmanedu q Tusrene Tngasvaniay
Juffu DNA 1AnLdu DNA adduct — dmrmdutuegluszdui wududmlngjazasudy
hydroquinone ~ usidnAdidussiugeasdsuduasumasladidu feaamanidan
roliAnnsiUAsuLUAIYE DNA

nsdimafnuziadaidonrnluauiduifaouiutes desnuuiugnoondladly

Judwenludluwadlunsegnlnenss 1y waddslssuanad (erythroblast) udaanswmvalas
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vesuudunIodnenludilfiaglusuniunisiaures nucleic acid Jauduamsiugnssuiiegly
Tumdvaveawad ilinuauiaunfveslasluleu (chromosomal  aberration) lngA31y
Anunfmantonadunuuamnielionsild uasmnuiaunddfliduuuiisimgannioaeg
Tunudud ufhengadudaluudafion mnufaunfvedeslalsuuuuonsdaiatuiiwadle
nsggnannsaviliAnungueadiiiaund (abnormal clones) iindulduasiansoluidy
uziSudindenand

val v o

nsduauugunulugnvihnuludendn gisewinuiuiviazaeildlsanunin

sea gviaulugnamnssutlngall ndneuazens gaamnssunsiiud (wadanisiuvivuy
lsansilugnnamesunsuasununidiun) uasdinuivinduiendantlnsdey

2. $98@unn@a (lionizing radiations) N1sdNNASIAINABUBN (external biological

a

exposure) MNF@BNG S9dunuu aun1aiinseu waslusnsou sz EmvTslauIn Yo
adiud shudmnsiiavtdaldin udeyniawearillamnsasiiunisiavidald daunisduda
nelu (internal biological exposure) INFsduearimsaiuaningianienanismela vie
nshuesvdernfifimsudouvesisdfing

nsiAnuziadu monoclonal disease Ingisuainisadifeniissdluinats DNA B
9193 mutation ALAEIsENaI8Yn tneluvinaielAseasnaes ribophosphate  3eviane
single/double strand #3e adduct 7 DNA &1imadil DNA fignvinansuazdeuusalails waddy
wluadduiilnvemsse nsdifinedudansenmensiisvesudeialunmsioug Sadaden
Y1UsEI 8 - 18 U

dianudedlaunn yuaainsnianisunnd 1wu Sedunnd viuaunng dnFedmaila

yaaInsn1enms gujuiaululsswihufnsaliinedes wisluresufuiRnisaldssdunnd
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1. wudy Jestulaensllldansi Tasdeudusmsunieridunsetosnitum wae
Awualidinisidseausunarnududuluusseinianisianulmdulymuunsgiuiivue
(OSHA : TWA 1 ppm; NIOSH : TWA 0.1 ppm, C 1 ppm; ACGIH : TLV 10 ppm)

dmueunuivhaufuuudu deadunaizeansldgunsaitiesiusunsediuyaaa
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2. $9dunnda Trdnslduauauasedvsiaunnga (Batch) faduwuunldoruanie
unna szwanisuiulild woullazdddueuasdngandudadusseevinlvmsuindudaunn
a 1 1 dl o & 1 1 o va a U dl
WuNIANRAIrUAnsall kazn15M529919N18UsEAU AI501NBINSUUSEIRLSARINTITIBNR
WAnanSed@nsnagsihdunsrenivilsauiaduiunsoseslnd nsiaden (complete blood
count: CBQ)

nstasiulaeanvuiakavsseznainsduda lodandesiu 1y wiunend Uniagli

uavedaleigaan 5 REM (roentgen equivalent man) wagdiduianizilalaiiu 30 REM sie

foAU
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AlFin1sdnauiniy Fansszmeidestuiuanuansolunsssargluimiolatures
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TsAnsaannnsuseneverdniinilemnuavesansaiilnenseronseuiunsuyeda
Yoawad Asluszauiloue Jasalinatsinelminuzislumunissnegfuyessiene naln
nsiinuziseardedinadduiudn fanienintuldinany wasfedinsduasulfiinms
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