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problems, sensitivity to odors, dry itchy skin, a dry cough, and irritated eyes, nose, and

throat
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5. @nneuenveInslasuuinliulesnslisuiiy (External cause ofinjury and
poisoning)
~lea1nnisgnyseiiin nsuiaiurselasuiiwtiuegsls Heanuile vazvinanssule
Lﬂuqummagﬂﬁﬁw Y3unUL9 M38lUNIVERUN

- FRRsEYANMANIBUBNTBINITUINIULAZNS RS UTYNT 1Y

-17-
swiailiveslundiinuaiiv 6 ngulse

Lagulsanmadumela

1.1 Chronic Obstructive Pulmonary disease

- J44.1Chronic obstructive pulmonary disease with acute exacerbation,

unspecified

- J44.80ther specified chronic obstructive pulmonary disease
- J44.9Chronic obstructive pulmonary disease, unspecified
1.2 Asthma

- J45.0 Predominantly allergic asthma

- J45.1 Non allergic asthma

- J45.2 Bronchial hyper responsiveness
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- J45.3 Mild persistent asthma
- J45.4 Moderate persistent asthma
- J44.2 \Wheezing associated respiratory illness (WARI)

1.3 Pneumonia

5% (%
CY 2/ 14 Y

- J12 Viral pneumonia, not elsewhere classified (SPENYUAUAIY J129719%130)
- J18 Pneumonia, organism unspecified (s9aiTudusae J18 viavium)

1.4 Influenza

%
U ¥

- J10 Influenza due to other identified influenza virus (SHENVUAUAIY J109199%UR)

5%
Y Y Y

- J11 Influenza, virus not identified (S¥@nTuUAUAIE J11 ﬁgﬂ‘wm@)
1.5 Acute pharyngitis
- J02.0 Streptococcal pharyngitis
- J02.8 Acute pharyngitis due to other specified organisms
- J02.9 Acute pharyngitis, unspecified
- J31.0 Chronic rhinitis
1.6 Bronchitis
- J20.9 Acute bronchitis, unspecified
2. ngulsaiilaviaenifonuayauetgaiuiniien
2.1 Acute ischemic heart disease
- 124.0 Coronary thrombosis not resulting in myocardial infarction
- 124.1 Dressler's syndrome
- 124.8 Other forms of acute ischemic heart disease

- 124.9 Acute ischemic heart disease, unspecified

2.2 Cerebrovascular disease (stroke)

5%
CY L 1%

- 160 Subarachnoid haemorrhage (saNTUAUAIY 160 VI9UUA)
- 161 Intracerebral haemorrhage (SWaNUUAUAIY 161 19KAUA)

- 162 Other non-traumatic intracranial haemorrhage (SWANITUAUAIY 162 NI1LA)

5% [%
CY 4 1% CY

- 163 Cerebral infarction (SHANVUAUAIY 163 NIUUA)
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-18-
- 164 Stroke, not specified as haemorrhageor infarction
- 165 Occlusion and stenosis of precerebralarteries, not resulting in cerebral
infarction (safituduga 165 Hamum)
3. nqulsAnnBnLay
“H10 Conjunctivitis (s¥aiivugiugae H10 sravua)
- H11 Other disorders of conjunctiva (iﬁaﬁﬁﬁuﬁuﬁw H11 ﬁwm)

- H13 Disorders of conjunctiva in diseases classified elsewhere (iﬁaﬁ%uﬁuﬁ’w H13

Qe

INUA)

=

5%
£y 2/ 1%

- H15 Disorders of sclera (S9aANTUAUAIY H15 19931RA)

- H16 Keratitis (s9¥afivududie H16 viavun)

Y
CY ¥ %

- H17 Corneal scars and opacities (sanfuaune H17 vi9nun)

5%
LY 2/ 1%

- H180ther disorders of cornea (SHaNVUAURIY H18 N19vism)

5%
Y] o

- H19 Disorders of sclera and cornea in diseases classified elsewhere (S#aiTUAU
#28 H19 favie)

4. ngulsArIMasnay

- 120 Atopic dermatitis (s%afitugudae L20 siavan)

;Y

- 121 Seborrheic dermatitis (SWafivugiuge L2157 vun)

1Y [
v 1% (Y

- 123 Allergic contact dermatitis (SWafuausie L23 yi9uun)

- L24 Irritant contact dermatitis (iﬁaﬁﬁﬁuﬁuﬁw L24 ﬁgﬂ‘wm)

- L25 Unspecified contact dermatitis (iﬁaﬁﬁuﬁuﬁ’w L25 ﬁqwmm)
.26 Exfoliative dermatitis (sWafitugiuae L26 saviua)

5%
U U

- L27 Dermatitis due to substances taken internally (SWaiduaume L27 9i9num)

5%
£y ¥ 1%

- L.28 Lichen simplex chronicusand prurigo (SWa?Uusuee L28 y1ausn)
- 129 Pruritus (sWafidugudae L29 savae)
- 30 Other dermatitis (sWafidususag L30 viavisia)

5. ngulsnuzis

FR-KNL-009 / REV 4



- C34.9Lung cancers

6. NgNDINNTOU

_ICD 10 9s3udude R (01m15 81N15WaRS WaTAMUAAUARTINUIINNNSATIINNIARTN
waENiBaufURAnIs)
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[ 7
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- Z77 Other contact with and (suspected) exposures hazardous to health
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91N sduiERNToUgEinany T Uil
- A¥A3IINAINSOU ( Heat cramp)
al v Y . v oA | a A
- 9INSBEa19INANUSDU ( Heat exhaustion ) IaWNWI9DNUN BOULNAY TNAT
Wy 159U ATYE Fafeu Rnialeniy 9n1anunaR
- WuanainAusou ( Heat stroke) T91n151Uasunlaim1aseuulseayn Snuunas
a aa %3 a U % 1
LAY DI1AYTIN amqmmmmqmwwunlmmmfm 40.2 °c
ANSINITUNBNITTIEIY
- UsgiAnsdudaiuanuiougs
- 2INSHATDINTHARITINZAULSAINANUS DU
- NANNIATIINNBIUURNT
nsesImaieslians Tnenudaanizasiandioanainnevisendndniiu
- 91119 Heat cramp : #59aWU731A7 Creatinine phosphokinase ( CPK) Tuiden

g9 flans Creatin Sludaanie

- 81715 Heat exhaustion fvaa1nzeanilae

£
=
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anufeafudfiasdeInluansivll onafeglutuvsenvinau sauisanuiiinme Useifinissnwm
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o

(saumansidevestiy 81n15UeMn93n) B1Tnkavauefien Bwe1attifasiuilasy n13
#329519MeRUe e1avendeiliavesansiiunlasu degiaey Msiisdnunwingdu (pin-point
pupil) NMMz1dY Uhatean (hypersalivation) nautlaanzlild (incontinence) wagnisnanismela
. . 1 [ Al %9 a o @ L) gj al 4
(respiratory depression) $aufiu 819tilesannisiasvansiviidumdudiladueamnasisd
(cholinesterase inhibitor) 1y @15idndngNgLardningueaniluneas (organophosphate) Tu
U9nsal wnuiRkulionadivedndales slasuansiiyraieviln wazasiiviaavelainalnns
2ONVISANNAU UIATIEIaNeTiindnanesINe eIy LasuensieIn Ieeatninundy
HARBLTBIIINKARY (secondary effects) WU A1I¥YINBBNTLAU (anoxia) Al SUIBINULNNE
¥ 1 ] <@ = < 1Y L 7L Vo o a 1
mean1smamelagnana waggiuamuingdy danuduldlaunningdelasuans Sl Wy
aa A 6l . 1Y 1 [
wndlasinsnendiiu (dextropropoxyphene) #3auasilu (morphine) wstgiumvens a1y

(% oA ! Al [ . . = o = = IS a
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seuvlTEamaIunans

- mazﬂéjﬁmﬁlmaﬂamim’lw Bromides, carbamazepine, ethanol, hypnotics/sedatives,
phenytoin, thallium

- 1Agin Alcohols, hypnotics/sedatives, opioids, tranquillizers,
many other compounds

- 9N Amitriptyline and other tricyclic antidepressants,
orphenadrine, strychnine, theophylline

FTUUMSAUMETR

- nansngla Alcohols, hypnotics/sedatives, opioids, tranquillizers,
many other compounds

- Uammmjfﬂ Acetylsalicylic acid, Chlorophenoxy herbicides, irritant
(non-cardiogenic) gases, opioids, organic solvents,

paraquat

- pmamelasause Acetylsalicylic acid, ethylene glycol, hydroxybenzonitrile

herbicides, isoniazid, methanol, pentachlorophenol
Mlanarnisivanisuien
- alaiusa Anticholinergics, sympathomimetics

- WlaLdut Cholinergics, B—btockers, digoxin, opioids
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- AIUFUEDAES

- ANUAULABARN

- s lawulaidudame

phenothiazines,

Anticholinergics, sympathomimetics
Ethanol, hypnotics/sedatives, opioids, tranquillizers,
many other compounds

B—bLockers, chloroquine, cyanide, digoxin,

quinidine, theophylline, tricyclic antidepressants

AN
- dhupvs Carbamate pesticides, opioids, organophosphorus
pesticides,
phencyclidine, phenothiazines
- 1UMYYNY Amfetamine, atropine, cocaine, tricyclic
antidepressants
- 8INININTEAN Carbamazepine, ethanol, phenytoin
-28-
2IN15N19ARLUN YUAVDIEI TN e
PaUNHIINNY
- fsouLiu Acetylsalicylic acid, dinitrophenol pesticides,
hydroxybenzonitrile herbicides, pentachlorophenol,
procainamide, quinidine
- rduiiu Carbon monoxide, ethanol, hypnotics/sedatives,
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RIS WY hazlAU

-8 Bromides, organochlorine pesticides

- WU Thallium

FEUUNLAUDING

- ‘13’161'183J'm Cholinesterase inhibitors, strychnine

- YN Atropine, opioids, phenothiazines, tricyclic
antidepressants

- V199N Lead, opioids, thallium

- 19959 Arsenic, cholinesterase inhibitors, laxatives

- |fonoanluyaAueImS Acetylsalicylic acid, caustic compounds (strong

acids/ bases), coumarin anticoagulants, indometacin

- ﬁugﬂﬁ’lms Amanita toxins, carbon tetrachloride, paracetamol,
phosphorus

ssuumautaaniy

- Jaaneh Atropine, opioids, tricyclic antidepressants

- ﬂéu’ui’jamazhjagj Carbamate pesticides, organophosphorus pesticides

- lae Amanita toxins, cadmium, carbon tetrachloride,

ethylene glycol, mercury, paracetamol

myitadetheseainnsanUssinuduieuenainnisiasuatsiy wu ladi e1aieduann

'
a

angamguenaINMslasuansiiy wuldsugURmeneiiulsanasndendued (cerebrovascular)
= PN Y = A v g o w ] a ¢

wsalsaluuinIuadlild nsdlva ULt In @AY R IR U IAIUTDINAIATIZYIN S

a = a a I a a a aa o a } 2 A v a i

Fualuaznidaininer anuduivainaisiiwuiaviinenidadenale lneanedlegtenegly

AMZINSIZELIY 9 Wu Aneilaniglaven (cardiorespiratory arrest) asainleanlud A1z
AUSNIEULLDIAIN AISUBUANTIARELIA LazWITIwnIuea lwiruilosainiimaluldendi S99
[ < AN Yo 3 Ve v v ng . = a .

Wnian Nlsuneanesed anuiandulaiin (paraesthesia) e nuvalden (thallium) Uan

dnLauNanau (progressive pneumonitis) lasannisimenuazlaieiliesainefiaulnanes

(ethylene glycol)
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JLAUANUTULTIVILALIMIY Edinburgh Scale

U 1 aa -"-.-
szauvadlain 81M15N9AATN -
1. AUNE4I9UDU UARDUALDIABANAY
L | Y2 o ! ! £9 = [ 2/
2. uaelisandy uineuausssienisnszuiissdntes
3. uaeliisdnds uavnevausamedinsedunviili
Wutn
4. Auaelisdndy uaslineuauesnisnsedule 9 Nvdu

N133N¥10INITNBALUNAY
a va o d' [ [ a a U [ 4
n1sURUAMI Weasdeinduiivwuuideundu assnwnueinsuazngseainisiaelidesse
HAN139539NVReUURNT ddhelasuansiiwannismelanisindeudiedigesnamnaniuiiin
wig) ongUhelasuansivnsivilinsoenderniidauasiivwasaalantismeresainvangay
= g4 o v v < 'V Yo a a Yy v = =
Felapunnifeu eEtreiludlvgy lasuansielagn1siu asgreentasdansvisaiioannsaady
a ] v Y =3 v H = . . ~ 1% a [
asiiy dwsugtheneralvienitleingun (ipecacuanha (ipecac) syrup) Litelviondgu ndsa1n
aevisaudImsvisuiuud (activated charcoal) Tuvinaunnwelilunseing Hreannisgaduansi
= a = ] 1% o t% = - 9 =< 9 v o
widelunseimizamis In15@nw1I1n15ane viesuaznsngenlewieesiunisaadulnaines
9 o v o ¢ a < & oA | ! o v o ¢ T T | o w a
Aunistianuiududmeaniisswselanuinisliaudutduduinnimilenssglsisensmanansiy
U9elialead wakiasliaudududnsuinudsaintvanstesiuluuds wu dieliulnleiiy
(methionine) ¥§a9INNFIATUET NITIYATLBAAUYWIA NTININTULET NITARARUUNENDINITHNES

sgafefisdunnasanduidulnild Tusefifinenisiiviuwss Fssaudanislasueniudn
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NIvaondena WU lnezduny (diazepam) Luulalaoz@iiu (benzodiazepines) Wialaaium
Ineglwa (clomethiazole) MiagunMgladuRndsvg (antiarrhythmics) W dlaway
(lidocaine) snmanisnasianuldidiefinsimsyinefivinet dlaeuldiusvnanzd uagdnny
Tullaanzdadunauannislie sswivauetlaany sndeasindduildvazinisnsiasnw
W mMzludumds (umbar puncture) UeaSseasedlinissheuuuRmMzzas Wy msles
WATYLAEN1TLSIMInENTRY UNNNTee135nwlanasannlAsSuNan1sASIR A IE NS YING 1150
n1urdavesasivanneu szilauidsinnssnesina Tneilunmsshvuuemnzinnzas
fagsiilonsruriinvideUsinamesansiivid

ansufie Meoanstestuansivursriawinduiidansuifie vseanstestuaisie Snisanides

AULINIUNT A TW AR YT DA BINUATAY WU NTIENTWANY Yi50a15UpINUa1TAY 1IB99 N

n13
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isulenlud msgansuifwvidemstestuamsiwesifinrunduiverlufies dedimeany
suifase s mafifithelinevaussienslssuansuifvaialavianddlalimneniaigie iz
ansfunguiu feens wu waenlau (naloxone) FafumsdnuleTesed (opioid) i uosituuay
Tawndu asvhliftunnlahedsauysaiuessing: oncudeldtuiineaninasyhlifneinmsneu
gidoundu ldsuuasnlvuudlifimsneuauss lildmneanuilidumsussiavity wionaidu
Tl szianduitlallaiiu (non-opioid) Wuavnveslasih vieldsuunaenlsuiiosiduly vise

avewnhasszfeniioandaulesainsyuumilavsessuumelaauwad

AIFNBIMUULTIAANEITRE FTN19L59N15ANARETREeDNANsSUUINadsureIsenied 4 35

1. mslFsuussmuguiutusien o

2. instudlaanglnonsivasulasenudunsauaves Jaanay

3. m3nenidenruiieyvossies (peritoneal dialysis) vidensnlenidemsinudeylaiion
(haemodialysis)

4. 8luwmasiadu (haemoperfusion) M3iserdnanssne senvinszuulnariow Wy as

nu1styian (barbiturates) ANSULNTNY (carbamazepine) AU (quinine) kaviilofadu
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(theophylline) (wazenatingunsn wndlednuwazayiiug) nenishiaudududiniauin yne 4-6

(% '
1% ]

Hlusunsesiemsmenainitu wazerdlfendiesude ieanszaznaimsduanseanainms
Auonsdsazannsgediu asiundudlugn Biiideafluidutin (noninvasive) udldnatiasas
dmfudtniialddn iudumm (paralytic ileus) psanmshuansuisviia wu Hyu1stma §
thefilsififwdndudou (sag reflex) miaftheillidessdnsmsseinsg Ssnsdrdnidiiven

¥ a =] LY a el' o [ a a LY
13wy seanstesnuaisiy nidlun1sshennuduiwasunduy

GREGTIY ansiiy ~

- Acetylcysteine Paracetamol

- Atropine Carbamate pesticides, organophosphorus pesticides

- Deferoxamine Aluminium, iron

- DMSA Antimony, arsenic, bismuth, cadmium, lead, mercury

- DMPS Copper, lead, mercury (elemental and inorganic)

- Ethanol Ethylene glycol, methanol

- Antigen-binding (Fab) Digoxin

antibody fragments

- Flumazenil Benzodiazepines

- Methionine Paracetamol Methylene blue Oxidizing agents
(chlorates, nitrites, etc.)

- Naloxone Opioids (codeine, pethidine, morphine, etc.)

- Obidoxime chloride Organophosphorus pesticides (contraindicated with

Carbamate pesticide)

-31-

Ya = LY a = LY [ a a (Y
a5uANY IeansUesnuasiy Nilun1ssheinnuduiwldsunduy
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- Oxygen Carbon monoxide, cyanide

- Physostigmine Atropine

- Phytomenadione Coumarin anticoagulants, indanedione anticoagulants
(vitamin K1)

- Potassium Theophylline, barium

- Protamine sulfate Heparin

- Prussian blued Thallium

- Pyridoxine (vitamin B6) Isoniazid

- Sodium calcium edetate Lead, zinc

Tgusvasdvesnstulaanizhaiseinisminansivesnmetaane lnensiiuusunn
Jaanedeniswvhlagnisiivesvainmunzaunimasadeadilagdunistutaaizdnii ajug
funsideuwdas pH vestlaany nmsmdamalavesasidanudunsasou wu a1smdnivie
mavlsiuen® (chlorophenoxy) waznguandlganyibiiudulalasnisiilafesluaisuaiunnig

a o aado ) 9 Y a 2 a o Y a P | P
waeaLdans It lesiuliliiinanudufivniseuume lnsusneansivinegludiundy
Yo4Nal WU L@ Msvinlrdenedanudusiaiuseansawiadeusunisisatuiaaniy . Ayl
< | % [ v aY A 1 d' d' 1 £ =1 a 1
Wuanandauiu wardalivafninfananudeawaaIn1sunsngauann1sivesalunnuly wu
FUMUALAavDLNABUIALDIMIaUaAUIN (pulmonary oedema) agslsiinnu A1 pK vedansity
AIsNzaNsansdIneennslalay n1sildsuntas pH veslaanglurai sineunfwintu aas
a a d' v [ =3 1 d'?/ = v a 1 o v [~
in1sesasianu pH voslaanzielilulainfemiisesns dadinefniinsvilitaanzidunse
wanstuansiidu wasew wu weweniiu nsleaadd (procyclidine) waza3du uwilaguulidun
YRUTUNULA?

! A . . = ) & a =

NSWENESHIULED (dialysis) wagdlume st Wunisuenierasieesnainssuulnaiou
Toenss Tunisnenidennudelmaendeduiadudiumdurosnarlulafion vaeiniswenansuiy
LWaNIntNYIaalnsauwU (infuse) Yaunainunzaunluluye9iag nasntu 2-4 F2la 39
srugvaavatiueen unsviglumesiidu wengnguriuiangaduindeumeniuiudiudvie

a a ¢ s a . N ! A a v Ay
STUIRAWBULUDS LA 1BNGLBR-4 (amberlite XAD-4) n1swanidaanudeteuldiilaasnaoaniswhen

avaneldlui wu lenuea uardlumesiitu deuldivansnazamelaaluluiu wu vistysangun
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o = | - = sa O q v = a A a o 1 a
nstszdeniudonazdlumesihtulined wnizleasiivilUsuinsnmsnszateteos Wy U3u1ns

ANSNSTALAUNNSUBLNIN 5 ans/Alansy
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Tiuulanlesusegafimunzandnsunsadn s way

INAIAUAINEIAYNITNTINNATIZN

FuAAsn
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Fungansiase

a. wanauazuaniUAsuANLAMTuA UMY
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MInTIaszRunziThuden (Blood lead level) WunsnmaiieBuduifiign nansnaiila
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@133l (chemical pneumonitis) waglunsaljuussaziinnizanuini laeing Wasiineins
aelu 1 -8 9lus ndnanlasulaatukandloy a1n1swaze1nisianailldaanenuainisuadlsa
lininlvg warenisvedlilelans (metal fume fever) lan 81n15WAYIn ABLATALNLA L8 UIn

Aswy fusadoudsee souwmds Jldvundu wdudunthen melaldazain wazenationnisaauld
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onset) fi4 25 Flus nsmelaoleniunandoueenlydnilsyaugaiuni 5 Tadnsusegnuied
WesluUTIEINANSIUlusz ez a1 8 $alus e1vagyilindsdiialanieglu 4 fs 7 U wagi
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V939191151 0uiY (food poisoning) dulaun Aduld a1Rau Uinvies vioads waze19azidedinain
91MsForanmsidsiiuazindeusiusnnie sennglnaumails nmsudlaauaudondiluifuni
300 fadnsu oravilndetinle

91M3NWEe5 uiandeteanlen yilvAnnsinluilovsn (lung fibrosis) Wagiin
TsAgaauldanad (emphysema) 3189191158599 NN15UsENBV TN AgITiulon Turdy

a a ::4' v a Yo a a & o a a a
ouAaLlsuafesn n1sUdsullassuinannslasuislanlisuiEeseaianesan neile
nzdle damslasunaadenluszaudnlusseznau elsnlasunansenuusng fe ln lng
nsdudawaadenluszauaNgy 100-300 dadnsu aziinn1ag tubular cell dysfunction wagn s
Andunauvadllsivanlaaneiosas WuaweliAn tubular proteinuria wagiiinnisdulusau
yipumtinluanac W 2-microglobulin Tullganiz mMaiunstuiaadounazneanasaeanni
Uganeinansenusienuedduvensegn iliinidalulala
Ya vo )~ o, Y] a a [

szuunsean Anlasusendendussesinaiuiy asnudnuvasinunivensean laun
ATENTEANNTU WAUEIUIN waznnssdnsegnnudnuaznszgniniflenduwiomeiidunalnensaves
wARLilEafaTEUUWALUATUDINTEYN

syuuladin YnliAreIn158na1nAIzEeR19TlA hypochromic microcytic wWuuey
Tugilasuuanfisunnudugs WosanfimsianeveadadoninTuuazinnisuinsnman

NTIERUNIINGINITIZUINVANGUAINUI NTIATULAALTELAINNTTYINIUIAY
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NTATIAMTEAU 2-microglobulin Tuileaniz wumn 2-microglobulin MRAUAR wana
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2. 1MsuazeINITans Wilanulsaiivuanidsn TaglanizeIn1TnITsuunNIeLayY
Uaany

3. MINTIINNARIURURNT

- ATIINUTEAY 2-microglobulin ludaameliszdugenin 1,500kulasnsu/nsun

- asvanusviuueadeslulaaneiseavaindt slulasniu/nua3esifiu (BE-ACGIH)

- avanusyiuueadedludeniiseiugandt 5 lulasnsu/ansvesiden (BEFACGIH)
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Foawananlsaszuumaiudaanzanisafivianenindue loun avi dada Jusy
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losuiivlaensmelanlulidhediiveananunasduianayvioandiau vulvien chelating
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2.2.13 lsAfiwwuaniia

Tsaiiwuaenila (MANGANESE) Tuussinalneiisienunissyuiavedsaivuueniila
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9PANVNTIUDU WU AUUYINNTBUARDU Trendnkauuuenia sy
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g1IMssEAamadtunsiuiigla wagyiiAneinsundsee dsalanglulin (metallic taste) 59
e ikdunienmeladiuin vaenausniau mnugUananas uazine1nisvandniau 1sa
Uandniauainuuenifla (manganic pneumonia) fidnwaszilu lobar pneumonia Fadlenganisii
Punigdosaslinisshwinueinis sausnsisnujiruzaulssianvesnisiniiionasnse
weduunfle

nslasuiiviEess e1alinadossuvduiusuazssUUUTEamM 91N1IMeTEUUAURUGHUE
g1asnnusnndnelaymaussannmanedeuwas Jayvniiynsenn (nfertility) einnwulumweney

walifisneaulumands daueinismsszuudszanmilulgmnddguazdalaindungueinisise

fwuasnila M3und7 “manganism” Faensiiwinusingnievaanisduiaussndadunasug 1
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Wouds 10 U (wasdszuna 12 ¥) ennsiniidnvazaeaduresly Fsonauddladuansszes fe
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arnsluszesusnidueinisfentuersuaizumevindses soumds eans Wosw
PmvmieuiaUng 91sualguidenlnssdieueelenn1sniedn lawn Ussannvaou o15unl
JULIIMUSUTIU (Fseaduedli) uasrasdudis 9ui3enI1 “manganese psychosis” %39
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manganese madness mmmamuaaalcﬁmzazu LAITUNYATUNE ULLNQﬂWUﬁQﬂ’JU@Jﬂﬁ’]HL‘UU
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LUNISOUNZLHAN NLAURNAUNE LUULUULAIURLNLA1EY (cock walk) LaglaUsagtnIsIVUNTE
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muauanusldlawazneaediliaudesduastiuluian dnvasiinunfdinanduseluaunsell

1

91N15V8INNE parkinsonism 8819¥AN Waze1al nystagmus UagATIANY Babinski’s sign 61E
theflermadnglussesidainliansasnulvimedulnild

U IAKkasN13nTI939n8

- YsgiRmsvianuidesdudiaduumandalunisusenavan@nmiovhauefianiidese
Funendudsiiddyiian

- ;ﬁﬂaaﬁnmwuuwméﬂ%LLsﬂéhaawmsmﬁmﬂismwﬁhﬁwwm UBNAINBINTUALDINTT
UARILABNITNTIIVDILING NITATIANLALNTLUUUTEEM mm/"?qmﬂ%mwmaaqu@ﬂism 1939
Ussanuagyadnnw pvamnIIATIINUALRnUnAudsrefigilaifionisld manse
psychomotor tests lauA simple reaction time, audioverbal short-term memory capacity,

eye-hand coordination, diadochokinesia, finger tapping wag digit span singaglun1sitiady
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- MInTIMpl AN msnsiaseavvessnialudeniay/vselulaany Tuien
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- NSENEANENDIAIENTEEIDUARULLIIAN LA (magnetic resonance imaging: MRI)

DINUAURAUNGN basal ganglia wagdl signal intensities
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Biomarkers of manganese intoxication

Biomarkers of manganese intoxication

* Biomarkers of exposure
* Biomarkers of effect

* Biomarkers of host susceptibility

No reliable biomarkers:

complete scientific understanding of the mechanism of
toxicity remains undiscovered

MRI 929678 maganism azwuAURAUNGEN globus pollidus

Fig. 1. Tl-weighted MRI scans with or without increased signal intensities. Axial and sagittal
sections show increase in signal intensities mainly confined to the globus pallidus, but with
ne concomitant alteration on T2-weighted image in workers exposed to manganese (Mn) in
the upper row. In the loewer row, worker without Mn exposure does not show increased
signal intensities {Arrow indicates high signal. Left and middle column: Tl-weighted image;
right column: T2-weighted image.

-30-
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nMsIdaRBuenlsAnIsnuduNnalUAU manganism

Features Manganism Parkinson®s discass

Clinieal
Symmetricity Asymmetry or symmetry Asymmetry
Tremar Less frequent, rapid postural, hands, or tongue  Usually frequent, resting, pill rolling wsually hands
Dwstonia Usually prominent in face (grimace) and limbs ~ Sometimes

Gait disturbance

Long term course

Therpeutic response
to levodopa

to other antiparkinsonian drugs

Autonomic invelvement

Brain MRI (T [-weighted images)
Brain PET with 6F-Dopa scan
Brain PET with RAC

Brain DAT-SPFECT

Pathologic findings

Muare frequent, cock-walk gait, sometimes

wide-base gait, gait en bloc

Rapid deterioration in initial 5-10 years,
platean in the following 10 years

No response

No response

Less common

Hyperintensity in initial & months to | year
Normal

Mildly reduced

Normal or mildly decreased

Degeneration in the GP and SNr, less degres
in the putemen and caudate, sbsence of

Lewy bodies

Festinating gait, small step gait

Continugus deterioration

Excellent response

Good response

More common

Normal

Markedly decreased

Increased initially, but reduced in an advanced stage
Markedly decreased

Luoss of neurons in the SNe, and LC, presénce of
Lewy bodies

Abbreviations: MREI: magnetic resonance images; PET: positron emission tomography: RAC: raclopnde; DAT-SPECT: dopamine trans-
porter- single photon emission computed tomography; GP: globus pallidus; SNr: substantia nigra pars reticulans; SNc: substantia nigra pars

compacts; LC: locus ceruleus.

ANSSNBINTUNEDT

- 92NN ANIZEIDEDINNTR YV TALRATY WU 91n15AaNelsANISAudY 1aenns
Snwragldoneaiueunlsansdiuduialy wu levo-dopa
1 1 a Q’lj 2] a = = 1 2] 6a % QIJ QAI v
- uiin1smeuauawisyiailugUlefiviuenida enalavinlugdrensiudunily vunitli
AB 3.5 — 12 NS/
- MNs5SwleeNsia Calcium EDTA %5881 chelators ¥9RAdY WIBALLELLINIRADDNANN
T edaluiivauTnvny

[

- flumsnilulszmadUuiviins chelation lu fgiengassseifonnisvedsaiiy
wamdauaznuitennisatu

- dunsanUsinauusniialuseniedenisiondenviiedslatudlsiidevsdlunsi

- chelation flemaifnnadulsifsszasifizunsdligs Wy CaNa2EDTA 91anelviAnny

proteinuria, microscopic hematuria, proximal tubular damage, hypercalcemia tagdlldle
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- Mmensrmevsyitlugndudausanidanisduiseuudszam wasssuumaiumela
Jundn
N391539919N18UsE1BUN Manganese level gandnunavseasdeindulsafivuusniila

I [

- szuulszam gavigthe Liuansdnt natwe Fusevisedul (mask face) w3slal ganuase

U

MY Insundauaesinavindunseld Wwusude dnsindutguseld

_L]_O_

- flodu (Hand tremors) ivBgaurunseainilegnsduninvesile Quarnlesgiays 11il
nsdusuy pill rolling 3eviilelinsdumileudugnnasuviseld

- pANUAIvenaLile dulledilsumindenanaen aduiunisiutenandt dune

A A I Ao [ & 1 [ g.j/ [ . G Id

AMUTIVAUTINITAGE UL 1dnvuzIwEell Tnevivanluwazvindu (stiffness) Wsotduwuy
= = 14 = AI dy [ P =l Y (7 U ¥
fine wilsudeinJewisuuiiugnitviuse (cogwheel rigidity) el dmueinisaana Tig
instability lnglviguiedunse gamadulumundueleduluaiiensassdn 0anusafiewnmumag
AuunRaznauinegluvinguls auiiliunfszneevdmmaieiig

DIN5VOIENDIUEY (Cerebellar signs)

v A )~ ! Y ol & v ° R

- nagauwss flienillsaaziionniseeuusslusunillsaidnies vinnmsnaaeulaglgUae

gunsaudmdunn auUnfiszerdenanuiile MyUseaua wazanenYaslunIInesia fmaum

whivUaussamngaglunisneaialuanils fawduinunigUisssduautdule

%
a

- Finger to Nose to Finger test lagliiihewBonumunssdin snusefuintvesinie
udnduliunsUmeaynuesmuesudnduinuasinsednadmis fnsnenmsesduiimiigns
vifuresiiaaedniivils Idunansuduvesiafthesnrlndayn uarlndingnse uasdunanisdy
vosflefihelugassrogmstudng

- Tander walk Titheidusewin auunfazidusowild ddiemundugaunulidu
wiunsatieduau ladla

- Dysdiadochokinesia iffgnasianuilelagldiiovviesiodreidundnegiien uazilodn
Tsenauasnuaauliady voefleuazerinie Wenilegen f8nTsRelvdmuiiniuitu iflsaduas

azauiududanglile
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Msdansiugtheiasdeivuaaniila
Supoudt 1 $nUsedR Ussfiumsduialudaneden Tnednameinissaufunisnsia
Sumeiumsszuudsyaianen (parkinsonism) asanilsafienavinlilianudsso Mn g Wy
Tsadu lsvnsaman nshuueanesead
Fumeudi 2 mndaunfeuluiud msnssvhlpeunndengsnssudsyanyine,
wnsesan1sweasulfiiaund (movement disorders) Wy 8111584 (tremor) ndauldn
( bradykinesia) §auds (rigidity) wazviinalaisuas ( postural instability) wazasIadudune
Manganism
Sunouil 3 dwsramednuszamilaglfuuunnaounsdndszain (Neuropsychological)

Wleguihilsineg vesaussluynwihil (domain) ¥ie @m379 MRI 130 vinassinwismesngy
levodopa Ureu Fsdulnajaznevaustluszesusng i TnglunguiiAnain Manganese a¢il
nsmovauedluszerdunarlinevaueduszozen

2.2.14 lspiiwowiin

CY Y

LN itadelsaivansvy Yagtudaliiiinaeinisidadelsafivansvy (arsenicosis)

9

wselsafiinannisdudaasvylussauunund Famsitadelsefivansvylaemlutu fuiesinay

LMWANEAILDINITNIEIN W31 arseniocosis 913kanIa N TiagliTionn1snsRimiaasile
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NM9E319N18 @snyaNnsangsaNeawsIle 3 Mg Ao Man1siu mMen1smela

=

wazynaiiavils Taedulnnjudransvydngsanie Tnsmsfuommsuaztfufifansmyuuiion
ansavangvedansryeiunIdgnandulafnieseuumaauems NnsAnulunyyduasdineass
wuth eesnyduviduaransnyeliunideaduldfionmaduens dunmsdigianmediunig
Rniianuldiiossnn asnyludenazgnivesngdaanizesasng fuu Tunsdinisfudutawuy

[y

Weunay Jmmanvansmyludensglunaeiund luraginuasmlulaansiisyivgs uag 019

nyranvasiyludaanelauiuds 2-3 davindsannduiadeundu udlunsallasuasvyuuuazay

= t74 ¥ = A
fiagdosq onmsranvarsmyludaanzlauiuis 1-2 wou

FR-KNL-009 / REV 4



Arsenic: toxicokinetics

As>* (Arsenate)

W
As3* (Arsenite)

W
Methylarsenite (in liver)

v
Dimethylarsenite

(readily eliminated — urine)

91N15N19ARFLIN
- AufilAsuanInysesIndsndenawinfinainnssuduiaUsunates g ussesnaiuiug
- WUBINITN RN AaEDINITVDITLUUUTLAMAINUAI8UINNINDINITVDITEUUNILLAU

21715 loganizNafaseuURIMTe Inefivatednunusiazdeitadonsnlsn LANaNEMLIaNIZUN

1 1 a % a & o ! [ ! ¥ =
99 U 9ININ IR ImTRINYaIYYEese avAeedurely Tsvesnaiuiu 1-10 U ssevusnny

v v
@ a o =

nsiRavladifindnandu (hyperpigmentation) Ramilanunau (hyperkeratosis) hagugi5aiams
. ) & ad v X ' . . & W N
(skin cancer) anwaziadnUuIudungeu (patchy hyperpigmentation) luanuwazuonlsad
dAyraIsiasuansiwagese nulannuidusianelasanienniden wien $hus Ao Fuw wag
iy Inednvugfivenlse fe ndewduinanuaziiynddansyaivegdesuiedndu « wWindud
A ” . a & vy O v
ANAY VuaUUNIRWIIN” (raindrops on a dusty road) Tuseiluinnidedazveenineianinen
v A v a o o . . a1 A N v
VRINIBYIDY Havtlanundiainansny (Arsenic hyperkeratosis) wuldvidnile vserwin lngnisviu
fagamadadnlnaldng yuluvuadunAuEnae 0.4-1 wudwes daulugnismundasiivad
a a a & v & 1 @ a o Ao Y A A sa a I3 5
AnUnfisadntesuazilunuulisuusaludud f9wudesvsliwadinunduin Wuwadnay
I 2 | . PR~ a o
nanaLluuzi3s (precancerous) wazenlioanainlsaluiu (Bowen disease) Faudunsisuiiaznany

I @ a % a . 1
WunziSsimidlseiia squamous cell carcinoma oty
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Arsenic: systemic affected

Gl: N/V, hematemesis, diarrhea, Fatigue and malaise
abdominal cramping

Nervous system: (]
CNS: encephalopathy
PMNS- mimic Guillain-Barré syndrome

CVS: intractable shock, arrhythmia, heart Bronchiectasis
failure

Bone marrow suppression: pancytopenia Bone marrow suppression: aplastic anemia

Skin: Mee lines (white transverse creases Skin: eczematoid eruptions,

across the fingernails ) hyperkeratosis, dyspigmentation, alopecia
Liver: hepatic dysfunction Hepatic dysfunction
Kidneys: proteinuria, hematuria, ARF Kidneys: Cancer

Arsenic: diagnosis

= Urine collection: test of choice
L *Children: timed urinary collection for 8-24 hrs

1 some methods does not distinguish organic and
organic forms—=abstain seafood ingestion > 5 days

 Blood: not recommend (short t1/2)
= Hair and fingernail analyses: validity???

mstedelsafivansmyandanaden

- 9 fpvENgIUNTINadelsANIeNIsUNTY (Evidence of disease) agyang un1ssuduiaans
#uime (Evidence of exposure) NasosaMeLRnmendsnsuduiaanslusyosnaniivnzan
(Appropriate temporal sequence) ABsziNg After minimal induction time wag Within maximal

latency period

(%
I 0

) cala . v a o f &
- ‘VTaﬂiqu‘Vl’Nﬂ'ﬁLLW“VIEJV]ﬂJEJEJ‘UﬂJSUU (Con5|stency) SUEJS;IJGVIEJEJNTUVI’Nﬂ’]iLLWVlEJ'J']LTJUIﬁﬂf\]']ﬂ

duwnnden vIeoRasANliTeyanaTrUInIneg ey sENa UM TITduIa ANl

- Fladeunenlsnainavgdu (Largely rule out other causes)
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ety Msidedelsafivansvyaindannden msEusiumensidadelsaiivarsvyneu lagld
wannswuigtiumMAtadelsanianieiivinly Useneumenisdnusyin delszneume Useia

91N13ATUNYDINYAITNY NMIFUFUNAATUYIINULMAWIT TIIINFWIAGOUVTOIINATYINTY

-43-
o1alaaslavidelsiadafly fanfunIngasame ememsuanssaadinuesiivanswy wazns
ATIINNRIURURNT

ﬂiajmé’alﬁ%’uﬁwmiméa%’q sdenIImAsERUasyIazcreatine lullaaniz 24 d2lus Ja
Tnhdemnninisnatiaansiifiuléiug (spot urine) SsmsidadunisRivarsmyFess asld
Frsnradeneiansdenmsauendasyeiuvdduarduvddld lunsdlifinsensie
Annziangiing1n e1alvtasinenmziasgisiios 48-72 daluaneu

dnfunsdifivewesmanylinsivsandwiolu Ao

1. dmsdudaeniwiinlusedvandi 50 lulasniu/dns viedudaenswinluuiuiaunnain
DIILAZDINIABENUDY 6 LAY

2. fiseslsniiantadnldiudnvarvedsafivenseiiniess

3, femsildldennisveszialaun o1msseunss lsavaniess 3 portal fibrosis fifude
WUIAU portal hypertension sewselinla dvarsussameniau dlspvemasniiondiutaty
msufiviuasie

4. lsangiSalaun lsalunu lsaugiSaimilawiln squamous cell ¥58 basal cell lunang
AU LARLUIURN

5. szavenswiinlunuuaziiugendt 1 Sadnsu/Alansu uaz 1.08 dadnsu/Alaniu audau

waz/vIeseaveswinludaanzaindy 50 lulasnsu/dns (neldivseTAnsivemsasia)
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Arsenic: treatment

= Decontamination

= Chelation therapy:
(1 dimercaprol (BAL)
L d-penicillamine
[ succimer

Chronic poisoning: chelation therapy has not proven
effective in relieving symptoms
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ulcer, tanner’s ulcer) uxalUagiigaaun uwagindanulnssayn visevtsiulnsaynngg Janszay
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Wy 10 lulasndu/ans BEFACGIH agnslsAmunisasialaiulalanunedadulse wavungniiuing
nssududauniuUNg waze1vazdusunsesasIanie
35w lneshwinneuraiFeTanmviluazioyaynmensidemnanien Alldiuneay
994 calcium disodium EDTA uana1ntulaki A155n8IRIUINT WU ASYLNARAZNISS NN
=
21NSIEANELADY
2.2.16 lsaUananndwInani
Nnannsgameladuaresd ATY MTRaNTRYAINANNKIAGOLVEYINNTY NTTEAT8LAY
) & A v a a aa N a
reviaenay Welen wazeviuden dnsifsuulamanensinguasassine
nsuunlsAvanaNNITTey wiwnustinvesuaveesilasulaun Huavesswesansell
wn3d laun 38lada woalvalnda waziuazoswwetansdunsd loun Jadluda wazlsaiinainnisi
U
flulailleda (Pneumoconioses) \udesiuvadlsalaniiiinainnismelaeduresase
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lmianisenauveslentasiieininy Wy #aleda woalvaleda (Usvlindnsilfsusastiay
Vil Ansin)

lsa@alada (Silicosis) Winannismelatenduddnaulaeenlenvsedaniluszeznaiuny
o Y a LY a v oA a £ & o A & o w
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FUTANT 910 Amorphous, Crystal WU Ay iU 578

21T ban 1TnYAEiuAvImTouIuatay sossiiniuvisoynglied 91Tnun
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nalnnsiialsa lnen1smelae@dnidily iudndgnasnaudiuasuasgiaunaing
yhaneuulasrafiazneneuindniisend UiRsedanAndideiios vliuuelaswiaisiuon
tovasuazianildlsifl wagsilicotic nodule aseineg Mivonun aznsziuiliAnmssnauwazisin
quiinLu silicotic nodule

Swarnenadn wiaiu Falndauuuitess (chronic simple silicosis) FAlAFAWUULIY
(accelerated silicosis) Progressive massive fibrosis (complicated silicosis) Laz@alageawuu
WReUNEY (acute silicosis)

FaladauuuEess nutesiian Liflonisiaund danlvguinuidesanfiduenusdin
Unf iAntundsnnldsuiuianiussesine > 5T (> 10 U) Snvasionuisd diffused nodular
infiltration Ingqamartiuasdowadnliiiu 1 cm. (ewsnfsunAfidennduuudeu) wazenany
Aout e Ty dnuaeadeion 19 (eggshell calcification)

Faladauuuiss fhazionsistulussesinm 2-5 T > 5 ) Snwazienaisdlaldnemn
WUUEDSI fthesinumuunmedseniavilendie

Progressive massive fibrosis sledalrdanuuisiazuuuiess fnsiuiulse axiinissa
fvegaiany Wialdudauvunaivginil 1 wufues (large opacity) large opacity fnvzdndiven
ﬂﬁwuuazmﬂmﬂuﬁq 2 919 WUIAYeY large opacity InIzduiusiveInsvewthe vinlwin
AMg restriction Way pulmonary hypertension #1337 Qﬂaa%ﬁiﬂﬁauwLﬁaﬁiamamﬁﬂwﬂu PMF
Igannnd Wenudthedaladaud dedligtienenduiatan eglsAnmuifthedunisdaslonyn

Y

1aTANWAY nsabulsadalideitdeawnlmlaswduszes PMF g
Falpdawuudeundy an1snely 2 U 1d1ntasudan1anuiuuin Ues18e1aiiannis
pandudaduduannt vsaufou Snunusnmdaeainisveumites 19 1o soumas Winiinas
= H A A Aa 1 ) ¢ . . .
21Nslennan viserdedinannseuumglasuwad anvasenasoidu diffused alveolar infiltration
A1591579aU550N1NUDA LUTNANISASINEUTIANINUBANI LN M LSARA LA Ad
(obstruction, restriction, mixed) S8LLSNANINANLSIANTIBNEAUNR N15ATIFAUITONNUDABND
azlainuanuRaun@lag
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- dnmanesianTeninunfnausiszau profusion 1/1 Fuld auinugives ILO ICRP

2000 (1/0)

v

- fdnwarmeamedinevesilevennlatulsarsediveyannessuiniveatuayuy

NSQUATNY

- SNWIRIUBINNS

“hseTaiadlse uziSalen

Tsanilgufnisainisiingu
- Flsauaglulasuuaiise
- uzi5eUon
- Iiﬂaaimﬁmgu WU scleroderma, SLE, rheumatoid arthritis
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lsadeniiinanusleiiuviaueaiuanad (Asbestos)
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TsediiAnnuslefiu ldud lsavonmeiinunafiBeriulen nzilulnsadeviudon (Pleural
effusion) nnazUaaunuiduriou (Rounded atelectasis) mam?jaﬁwawméfuﬂwéam (Pleural
plaques) nazdeviuvannumly (Diffuse pleural thickening) WilaluUoaflAnanusledu
(Asbestosis) 4gi59Uan (Lung cancer) :Jzﬁu?iaﬁ:mﬂam (Malignant mesothelioma) 1ziSsnasades
uzi5959l9 W Jusiu

1 a

Rounded atelectasis #ufiug1uin {inannnseniauvesdeviulonaniziives parietal

<9

[ v

pleura ndsNTwAnIEHAMEeVNUBATY 2 Fu WoANuRaUNATuNNTUILRANIUARY SusaLile

Yanun9diuyinly Januwaeeanenaulilo WU IannlaankasiannatusuUAIUT1989N U 8NN

comet tail
Pleural Plaques tAANNTSNUIAIVBY parietal pleura ﬁ“ua‘uLﬁum%mud?ﬂmgﬁluﬂ’ﬁm?ﬁ]

wulneUadey liinansenuseaussanmden wuveelndnseand@lasei 6-9 wazideviuuaniiuinga

nszdtay WumuRaUnANAsut 19T NIE N SELN LD AL AN D

v Adad a o t

Diffuse pleural thickening \JuRsinfiSaLAn? visceral pleura Giamﬁmmmﬁmﬂﬂaﬁfjawm
Uaﬂﬁ’jﬂ 2 %u IAMURAUNRNIN DIINTIVAUTTANINUDANY restrictive ventilatory defect

woaLualnda diffuse interstitial fibrosis AAnINNsgAmMeTlaeaanoa lazaluden
Hunaunuuarsnoauannne ensdulngie neumiessnateenusdaadiunndudesy nwene
$38n5290nNU irregular small opacity fiusaen drasluszezusn lussezievoslsany

dnwauy honeycombing tazlin pulmonary hypertension N15A51AUTIONINUDALNUAN WAL

restrictive ventilatory defect (Un@luszezusn) anuRaun@via small airway obstruction wWus
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1ol fUheuesenauyns Snemueints Senmaduusisweng
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uzfaderion nsiladefiwiueuldnmansatude waedoshiudetundonlngis
Immunohistrochemistry tawe n1ssnwdntanalad dulvaiUledndsdinnely 1 U naslasu
N5y

Hypersensitivity Pneumonitis 1117 Hyperimmune response #® antigen ﬁlﬁ%’wg’l‘] &4
#11991n ODTS finnulunguendn Aesun e wdsgunw Honszay daiude wlsgulyd
Hudu uaroramanvglinuluueds wady 4 sves fo

1. Acute : ARy ODTS usdldnwuzvelandniay

2. Subacute : wiiles Towsks thwiinan

3. Chronic : progressive dyspnea on exertion Lgng1NaN interstitial lung disease By

4. Specific antibody Tuliannsa BAL Hieatiuay

0w o A

2.2.17 answimdndngiivludunadeutasnansenuseguam
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wsugada tananlinlddasleaildduiv Usunaintduindudiivualvansiuduasite
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saLdueninuilan

Pesticides dvaguseinn tawn Insecticides, herbicides, fungicides, termiticides,
rodenticides, miticides 3weludnuaie “gas” (Formulations) WelfinUsedninmanudasnsiy
waznsinuSnuInsdnwuzidureunainie powder spray (emulsion, wettable powders) nilag
e viselinssiveidn vslinseivedn o
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anuuiivresansalifdndngive
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Jayvguamidfty edunmeannislidasalimdndngity lesnninuasnsdiulvgldans
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[y 1 (Y [y 13 2/

aumwmaqmmwﬁaLasuwé'uuaz?;a%’q INSUEANLAIUNGY 81N1STRLATEAUIANTDY AUITEAU
suusefetudedinls

Hadeiidosiarsanlumsuszdiudunsie

- M9vesa1TE (Route of entry)

- USinauansive idndseteazitvang (Tareet or internal dose)

- Temaiiasiwazgnga dudndeteasitimune

- audiudy vesansivludannden

- mmmsmw’]mﬁw (Control measures in place)
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NANTENUNGUN NN THUEAENTANIRAR Y

annsauvseanidu 2 Ussianlve) Ao

- nansznufiindulusvezdu (Short - term health effects) wion1siinfisidaundu (Acute
Toxicity)

_ nanspnuiintuluszezen (Long - term health effects) ¥3an1stiniiwszazen? (Chronic
Toxicity)

Short - term health effects of pesticide exposure

_nansgnuiiornnnsinfivitefwesasiidauuas Ussinnesinluredia uay ansunun
a1slesiumadn dngiivussunnininsess eesnilunasiu uaslslensuiun wagansidniviiy
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uyedInduenisiiviiidnuvauzadieadaiunisifialuiiadngie
NAINNSLAANEISOSY (Long - term health effects of pesticide exposure)
- NANSENULLBIINASNAN T DS IUBIA15ANTNLUAY UTNNaasNtuNaawms kag A1SUIL
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m asdeaiumdn dngivUsennininsesd easnluaaeiu wazlslemsuiun wagansidaiuney
UTTLANNITIA8Y
2.2.18 Health Impact Assessment and Environmental Impact Assessment
mMsUszidiunansgnudanndonnazgunin lulsemelne
Environmental Impact Assessment (EIA) nszUIuMsANY L UsEuRaTionainTy
nmssiiulasimavideRameionsaiunslavesdgnienizazoyaaliiinisduiunis ens
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yosUszrsuvieruruInsarneden Insrunszuaumsmsiiauinmesszneu Lo
mvuannsnsdesiuuilanansenudangn nan1sfinw Bendt senunsUssliunanseny
Aawnden
Health Impact Assessment (HIA) nszuaunTs 33nswaviesediofivainvans fildifie

msmAnsaifsranssny fienaiatuainuleune ununuidelassnmsidreguamoudeves
Uy kagn1Inseangvesransenulunguuszunng uarn1sussilunansenusoguaImazAmun
fafanssy fuaneaslunsdanisuanssnumaniiy

Usglowilvad EIA uaz HIA

1. iuedoslefvvtnefinnsan/mansalansynudanndounazaunm 9nlasensd
sdsmAntunagtmuaesmslunistestu uasduuumdlunsfmuausunsinaunsadou
nansznusialy

2. \Judayaaivauun1snndulanisamu veimuilasinis NSWsELWNLIIL WHLN1S
Sulumsdansdanadon mavadudeyatszneunisdndulalutureunseysii/augn

3. ansinwannsaltidudeyaaiisanuieudilaunasisae wagmispaud
WAt

4. \Juedesileminnisdmivadraeanutauduazandgmsindywihiiotaiia

[

JuNUleune 938lATINISHAIVITUIAIIYVDITY waslaNyUnoualia
JUABUNSUSELIUNANTENUAIWINADY (EIA)
1. M9nAUNTD4lATINTT AT dusasUseiliunansenusodawIndauns ol

lngyinsinseilasinsinansevusiedunndeutasnaudilauldidy
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2. M3daviheau enumsUssdiunansynuaanaden wsliidu 3 suuuu Tdua
1) iwamumaﬂiwu?iurmé’amﬁaﬁu (Initial Environmental Examination : IEE)
2) e sUszdiunansEUAaadau (Environmental Impact Assessment : EIA)

3) 571991UNSUSELEUNANTENUALNINADY d11SULATINTT AANISUTBNISAMIUNISRDRINAN
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STVIUADVINGNTSTIUNR AN NAIIAEDL quaIw oundly AnnmTin veadszrmuiluuaueis
JULIS (Environmental and Health Impact Assessment : EHIA)
3. MINNTANTIBNY AULNTTUNITHIWIYNTAANTUNTIBNUNTUTHURANTENY
Aawandon 9 any leun
1) avn. dulasenislassasnefiugumsunuazeinie
2) arn. fu Tasamslassadsiiugiuma
3) amn. 1w Tassnsamunas
a) avn. sulasansgramnssuLaysuuassyUlnafiatiuayu
5) Aagn. iU lasinsanamnssulinsden Tlasnliuaziad
6) ATN. HIUIATINITNAIY
7) A%N. ULATINITNLDIUS
8) AvN. MulasaNsiauUlnsidey
9) Avn. FulAsINNTeNANT MdnasInau uazuInTYNTL
- dupeumsfiansansienu BIA dwsulasmaentuiidodldusugnanmensnisuay
Tasamsigilidesausveiunruniivreuanane iguuns
- fumpumsfionsanseny BA dwmsulasimssgvionthsnuesigdunssuiuenyy
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A 14

4. M3fnny AnaseUTEandalasins anmawindeslutiegiu @eyaiugiusu
#15150U8)
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qunm/AnAReRMA MTIN tmsnslosiunasudlunansevuAunndouua AU LA ATTALYY
ATAANETiAATY ANAINSANAINATINEOUNANTENUAADLLAY AU N

%’jumaumiﬂisLﬁuwaﬂiwmaqmmw (HIA)

- M3ndunses Ansanidndudesssifiunansenuiegunmsoll Tagvinsiiase
lassn1snansenuanusuLseladuivunguamwazngueidulade

- MuuaveuwaNsAnwszyUssnuaunn ngudmung wuinIedeuarszasiailunis
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2.2.19 szuininedundey
Epidemiology 5¥U1A3M8" Lﬁuﬂﬁiﬁﬂwwmméfuﬁuéiw’mﬁﬁ]%Lﬁﬂ%Lﬂsf]@;ijMﬁW
Popular Epidemiology Lﬂuﬂ’15‘1]izqﬂ(ﬁ%ﬂ’ﬁ‘ﬁlﬂiz%ﬂﬂiﬁﬁlﬂﬁﬂmﬁiﬂﬁﬁﬂﬁﬂmL%@MIHQLL@%LLUaNaﬁlﬁ
gagn Fudou
Concept and Principle of Popular Epidemiology
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- imsdrraduiin Uszneude i geiglunisasunud enanadasquaiwlugey
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nsunlurdetesiutym
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- MInRITEUURaUiY nIdlszuuguAndeslitayaaun e sialsa
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- szuumsiihsgds asililddeya anudiniusvesnsdudadunndounaznisnielsa

- m3enlestoyagunn wazdawnndey (Linkage Analysis) wagszuudeyaasauine
Qilenans (GIS)

M3@oslos deyaguam uazdaindon (Linkage Analysis) 1umslddoyasziungu/
YUUY fifuagldndnns exposure-response relationship

Ecological Analysis {un1sAinwauduius (uszdungy) sewirslladenu
Adandew uazkansznu guam Inedieesimudunds uiuil vie sunan) vestlamd
AINABULATILAHANTENY dUA NIRRT

Time-Series Study Wumsfinw anuduuls vestiadeiudanandey uasvuianan
FENUAUAIN (WU 8951038 8951an8) Tureseeeinavesaving fu waideuiieuingd Ay
fuiusiv el

Risk (or Hazard) Analysis mMswszinndss Tnewunisvh exposure assessment
szuuteya ansaunagiicnans unslitoyaansauna Anwrinisdungurionisnszanes

'
1 =

vodlsalu Aufivierrsnamile Tnge19zLiugn (point) sumisuuusuivieduwisielos
fufudu Wy wihh auy veeiuivilvovwauiuey Wy fua §1une
N15UsZIHUNTAUE Exposure assessment
msanvneuedula TnesuamuSinaivssosuldsududasus Builnsduda
MTIANSHURESI8YAAA (Quantified personal measurement)
ns¥aUsinaluiiuiinge luussennie (Quantified area or ambient measurement)
sl Feflonaidusununisduda (Quantified surrosates of exposure)
n1314 dispersion model

sl szogmeseninauinuiogorfefuuvasindauaiv uaz/vie Tranaried
oRlild

ns¥nfigausesuiueuluiiuil (ambient monitoring) Wlun1sihsesanunn

dunndouiig LU

nsldiuuTassmsatineans (Modeling)

ANSUTELIUNTEUNA

nansznuiiladly uzi$s (Noncarcinogenic Effects) fia Average Daily Dose (ADD)
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ADD = C x CR x EF X EP x B

BW x D
ADD = Average daily dose (mg/kg-day) C = Average concentration in the media during the
exposure period CR = Contact rate, the amount of contaminated medium contacted per
unit time event EF = Exposure frequency (days/year) EP = Exposure period (years) B =
Bioavailability due to matrix-binding effects BW = Body weight, the average body weight
over the exposure period (kg) D = Duration of exposure (days)
NansEnUTL LSS (Carcinogenic Effects) A9 Lifetime Average Daily Dose (LADD)

LADD = C x CRx EF x EP x B

BW x D

LADD = Lifetime average daily dose (mg/kg-day) C = Average concentration in the media

during the exposure period CR = Contact rate, the amount of contaminated medium

contacted per unit time event EF = Exposure frequency (days/year) EP = Exposure period

(years) B = Bioavailability due to matrix-binding effects BW = Body weight, the average

body weight over the exposure period (kg) D = Duration of lifetime exposure (days)

MsWawIegdBularszuInIneT MeUsEYITy

HetiunNINRUTIALRTYAULN N19AT¥ERY (Economic growth) NSNENITTTUYIRLAL
dunndeuduninernsiildsntu (common - pool resource: (CPR) lianunsa Anfunns 14
Usslomd uarldudrazmunlunde douannly wu o1ne s Au anvezuazansied]

EI Tt M RPNt

finsedumeludewemuwifnnsiauiegis §fumsiinaine ecologically sustainable
development 1umsﬂsssqu‘i7i5®1m UNESCO 1992 {in15Useyy Earth Summit 7l Rio de Janeiro
Useimaunaa Tusudanedesuaynswan lnedinmsasuadennaslunsdavihunuufifing
Agenda 21 v3aUfayey131e (The Rio Declaration) 2012 1unisuszau Earth Summit Uszanawlan

atvayudeannansilmislanAsygnades Inedidgiantdanulumundsnuasoinanudady

wazn1slinIneInsoeRsIY
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LAT0UITITNIAUIBAIWIAGONAINA The Access Initiative (TAI)
Ufaasle Imedshndsu wann1stei 10 vesUfagll Ao nsdnnisdsnnasuazyinlas

o

galleUszrvulisudeyaiiasidwsulunsyuiunsindula anunsadifensyuiunisefissy
AIWAIUINEIEY Sustainable Development
nsmLNEINTaneUaueInuAanIsveIausulagiulaglinsenulunausenuguy
auAn Jalinsdansiudandeuniualliu nsiauesygiakasdny Naenndesiu ngrung
[ £ a A Y a U dl' ! U 1 14 a
wazandululanamalulad ielifnnistumdeugnamnssy suiulseny miisnuviediu
wayuu vibinavnssuey Saufuguvuldegnduguwasdsiu

QAAMNTINATINA INUTRAAMINTTUINA 3 SEAU

5¢AUT 1 Eco Champion @R@vNTINegsauiuyuyy 919N anAUNENsITUINUIAGILINADY

_53_
5AUTN 2 Eco Excellence gaamnIsuiauIies 8nziu AnNNIInLaAMNINEINGON
YR ~ & Yo = A A a
AU 3 Eco-World Class gaaminssuiianinsaidugirlunmsduiiegaamnssudeline
& et o aa a Y
Juiiwesguvulunsiauinunmiinuasaunndawndey
2.3 Usglgaunlasu
ADAULDY
1. Waueermusizesnieudenasnyrmaniduinaey
2. @un5aUseiiu AANSed LLaz@LLa;:IﬂaUﬁiﬁ%’umsﬁuﬂasﬁaﬂhﬂmﬂ%qLL’mé’au
AULINTFIUIVITN
3. lasuanusludqnendulsaaindanden saudnmsihssiaasdesiunisiiinlsn
a P v AV v 2 v a Y A a a
MnFwIndeu wazmiauadreiilasunsuthemelsandainaesg1aiuss@vzam
4. aesetne Msuusluanug vy iiliansatuinfoussdansivianluly
fevnafeiu ianunmnisnevaiidude
5. lesuanuiannanddelu a1nan1dusingg eatulsrandaunnden washuimni
Y} v a Yo < | ¥ a I
nsauasnwEteilasunsdutismelsaandainaey
ADUUIBIU

1. thanusilauiaulunisussliu Aansesazguarteiilasunisdullemelsa
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MnFwndexlsiodadisyaniam
2. thanuiildunltlunsnasuiss fuas Jesiunsifnlsnainduindon wazang
wmsmsguagtieldsunsdutemelsaandanndeusdisdussansam
3. danusilsumeunsliyaanslussdnssunsu wasuanideuGouisening
yamnsveeluLaznIeuenNGLNL
douil 3 JymuazgUasse
1id]
douil 4 deRniiunasderausuuz
1. duailiyaansliillonafnm eusu edrsdeillos ilotharadunian
nsruIunsUURnuldedliussansnmuasiinUssdvanagean siesuusnIsuagsontisu
2. duadalitinsuaniasulszaumsal amnudildsuannsousummeunslingiu

DE1IIN UV UNUILINULALDIANT
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