Thai Biological Markers (TBM)
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Acetone
% Acetone Tulaane naaudnng 50 mg/L laiguwnz
wuluawily
Acetylcholinesterase inhibiting
pesticides
% Cholinesterase activity in Tuiden A3 wazden A3azden A9Laziden
red blood cells Tupnsrafsd 1 Tupnsrafiesd 1 Tumnsafiesd 1
Aluminium
% Aluminium Tulaane nanladle 60 pg/g creatinine wuluawily
Yoyadalidnfin
Arsenic, elemental and soluble
inorganic compounds
% Inorganic arsenic plus Tudlaane auannezanvinevesdUuam 50 g As/L wuluauialy
methylated metabolites in urine
Benzene
% S-phenylmercapturic acid Tudlaansy naudnng 25 pg/g creatinine wuluauiily
% t,t-Muconic acid Tulaang naudnng 500 pg/g creatinine wulupuialy
1,3-Butadiene
% 1,2 Dihydroxy-4-(N-Acetyl Tulaans naudnng 2.5 mg/L wulupuitaly
cysteinyl)-butane
Cadmium
% Cadmium Tulaane naledle 5 Lg/g creatinine wuluauialy
Carbon disulfide
+¢* 2-Thioxothiazolidine-4- Tulaansg nadLANNg 0.5 mg/g creatinine Taiduwnz
carboxylic acid (TTCA) wuluauialy
Carbon monoxide
¢ Carboxyhemoglobin Tuwidon naudnng 5 % wesUsnI Hb lalgwmwng
wuluauialy
Chromium (V1)
% Total chromium Tudaang waganng 20 pg/L -
Cobalt
% Cobalt Tudlaang nauanNnzanvevesdUam 15 pg/L laiguwng
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Cyclohexanol

% Cyclohexanol Tulaans ndudnng 20 mg/L laiguwng
Joyadaiidnin

Cyclohexanone

% Cyclohexanol Tulaan naudnng 8 mg/L laiguwnz
Toyaddldnin

Ethyl benzene

%+ Mandelic acid plus Tulaans NaLANNE 0.15 g/g creatinine Taiduwnz

phenylglyoxylic acid

Fluoride

< Fluoride Tulaans faudng 2 mg/L laiguwng
wuluauialy

< Fluoride Tulaane nAUANNE 3 mg/L lalgwmwng
wuluauiialy

n-Hexane

% 2 5-Hexanedione Tudaane nauanNnzanvevesdUam 0.4 mg/L Taidwwney

Isopropyl alcohol

[Other name: 2-Propanol]

% Acetone Tulaans naudnng 25 mg/L Taiduwnz
wuluawialy

Lead

% Lead Tudon nanlanle 30 ug/100 ml Taldlundefingss

Mercury, elemental

% Mercury Tulaans Aoudng 20 pg/g creatinine -

Methanol

% Methanol Tulaane naudnng 15 mg/L laiguwnz
wuluauialy

Methemoglobin inducers

% Methemoglobin Tuidon AgazLdun AgazLdYn A3gazIdYn

Tupsrefiaudi 2 Tupsrefiaudl 2 Tumsaiasdi 2

Methyl n-butyl ketone

& 2 5-Hexanedione Tudaane auAnnezanvievesdUuav 0.4 mg/L Taidwwny

Methyl chloroform

[Other name: 1,1,1-Trichloroethane]

% Trichloroacetic acid Tulaeane waadnnegarevesdUani 10 mg/L Taidmng
Joyadadidnfin

% Trichloroethanol Tutaany nauANnzanvevesdUam 30 mg/L Taidmneg
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Methyl ethyl ketone

 Methyl ethyl ketone Tulaans ndudnng 2 mg/L laiguwng

Methyl isobutyl ketone

« Methyl isobutyl ketone Tudlaans nagLanng 1 mg/L -

Methylene chloride

[Other name: Dichloromethane]

% Methylene chloride Tullaanz nAWANNY 0.3 mg/L Joyadallinfin

Phenol

«* Phenol Tudlaang wagLanng 250 mg/g creatinine laiguwng
wulupuitaly

Styrene

% Mandelic acid plus Tulaane wasLanng 400 mg/g creatinine laiguwnz

phenylglyoxylic acid

Toluene

% Toluene Tulaans naudnng 0.03 mg/L -

% o-Cresol Tudaans wagLanng 0.3 mg/g creatinine wuluauialy

Trichloroethylene

% Trichloroacetic acid Tutaany nauaNnzanvevesdUam 15 mg/L Taidmneg

Xylene

« Methylhippuric acid Tulaang NAANNE 1.5 ¢/g creatinine -
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A1519RAET 1 Acetylcholinesterase inhibiting pesticides

s18az38alun1sNTARIUITIN19TIN1NVBY Acetylcholinaseterase inhibiting pesticides

Acetylcholinaseterase inhibiting pesticides

Acetylcholinaseterase inhibiting pesticides Aoansidndngiiy fiflaruausalunisdudinisinuveseuled acetylcholinaseterase (AChE) Fuduioulesifivh

yhfilssnsaanevesans acetylcholine Fafluansdeuszamddglusianie msdudimsinuvesoulesivini awviliiAnn1ig acetylcholine A1 1ina1Ns

Andnfvesszuutszam wu ndmidaludumn 9n veosauiu uasmnguuseilingld arsidn
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Angiuiiausadudensvihanuves AChE wiseanidu 2 ngu

4

Ingy Town (1) a13ngu organophosphate Faazdudensvieuveaeulesl AChE uwuulindudiu (ireversible) uaz (2) a13ngu carbamate Favzdudsnsviuves

oulesl AChE wuunduuls (reversible)

nsalnldArusnedannilusafiunnsaunala

1. mshodudaansiindngiungy organophosphate Fdlagnldilugnsiuuas (insecticide) i 6 nguges (phosphates, o-phosphorothioates,

s-phosphorothioates, phosphorothioates, phosphonates, &g phosphoramidates)

2. mwhaudulaansidadagiivngy carbamate MlHTugsiuas (insecticide) uazesimel (herbicide) wiliisaunguiduensiniies (fungicide)
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A13NNAINANFNYNEGN organophosphate Wy carbamate Fdnanelu 2 nsdinenanidne

a a v oo ' v v oA
YDIATLALNGN organophosphate Way carbamate Adnnglu 2 nsdidsnandisiu 8
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Azinphos-methyl
Carbofuran

Chlorpyriphos

Crufomate

Demeton
Demeton-S-methyl
Diazinon
2-N-Dibutylaminoethanol
Dibutyl phenyl phosphate
Dichlorvos

Dicrotophos

Dioxathion

Disulfoton

Ethion

Ethyl p-nitrophenyl benzenethionophosphonate (EPN)
Fenamiphos

Fensufothion

Fenthion

Fonofos

il Jgmsuasfennisiuandnaiuninuevaneiueiia fieg1seandy

Malathion

Methomyl

Methyl demeton

Methyl parathion
Mevinphos
Monocrotophos

Naled

Parathion

Phorate

Propoxurl

Ronnel

Sulfotep

Sulprofos

Temephos

Terbufos

Tetraethyl pyrophosphate (TEPP)
Tributyl phosphate
Trichlorphon
Triorthocresyl phosphate

nsaifldAtusImsTanmilusefiunisdunalala

1. mwhodudaansiidndng ngu carbamate Aildiduensiniies (fungicide) 1wu Benomyl esanansidlunguil liflrrwanmnsalunsdudaueulal

AChE Rslidlganslungu acetylcholinesterase inhibitor)

2. msldasweillungy acetylcholinesterase inhibitor Mifugn 14 neostigmine, physostigmine, pyridostigmine ipsanlilgnisdudaansindiannns

e waeddliifeyaifivsws

3. nsduiaansngu organophosphate Musmisiadl nuansiuseszuuUszam (nerve agent) W Tabun, Sarin, Soman, VX ipsanlalanisduda

asafianmeinnu wardilifideyauiome
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A1519RAET 1 Acetylcholinesterase inhibiting pesticides (s18)

s18az38alun1sNTARIUITIN19TIN1NVBY Acetylcholinaseterase inhibiting pesticides
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& mseswdanaléilu asfesimsnsiameniiugu (baseline value) vosauvhenudunssuen fidenouiiaziimsdudaivansiniingy acetylcho-
linesterase inhibiting pesticides annafiazdosdinisnsrmmeaiiugiuetivieuiiou iesmnseduunfiveasulu AChE lunuusazautuiany
oy U r -
wanAnaiun nsiUSeufisusaddmaieuieuiuaiiugiuvesmuedustin
< Tagnsnsaameaniiug1u (baseline value) Tivindadl
1. sgdeshmasamaiugiu “neufinuinudiuasdning fedsldldGmhnududaiuasngu acetylcholinesterase inhibiting
pesticides tag 9zdfian widsuvinnuluuds ssdedinuinu “veansdudaiuaisiafingy acetylcholinesterase inhibiting pesticides fiau
Lo e v o v Y
agetfealuign 30 Tw” Fwshnisnsamaiiuguls
2. Tumsasamenitugiu Whinisizidennsiessiuoulusl AChE luinidenuas (red blood cell) Wusuau 2 ASe (388719 3 AST 61 2 ASS
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3. ihesedu AChE ludindenuns 2 afafilsummidiade Anadefildfedtiiugiu (baseline value) vosauyiemufiiu
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A1519RAET 2 Methemosglobin inducers

s1gadealun1snTaR1UeIN19T21n1MBs Methemoglobin inducers

Methemoglobin inducers

D)

Methemoglobin fia oxyhemoglobin (hemoglobin s53um") fignviUiisen oxidation virliudewdudit liausavihmihiivudsesndiauliiusanield mnd
Yinageasdusunnesesine wuladlusismevimimiasu methemoglobin nduunidu oxyhemoglobin Aetewlenififiiodn methemoglobin reductase

dumsiniinanansandeu oxyhemoglobin Tifu methemoglobin ¢ HuFsnin “methemoglobin inducer”

s19%ea151asiadu Methemoglobin inducer #ildausinnedanmiiusefiunsdudala
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& Aumedsanidenvesaurinanu lamsiudenudsi @nti-coagulant) 16n heparin, ethylenediamine tetraacetic acid (EDTA), %38 acid-citrate-
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@& dimsaldsihdetiofdelionsiiumenwivihearusinigs mafuiegiadeniialium enaviliinszdu methemosglobin finsaaldgetuvse
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¢ 5eu Methemoglobin Tushetaden axdaslaiiiu 15 % of Hemoglobin
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W dhvamstinmeiaildduny auihauiidudaasiedingy methemoglobin inducer ldilalafnu (ievanguiasiuiu) amisanussduiayad
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metanmeiiaigetuld, futmadinmeiainuluauiily Noradudaansiaingy methemoglobin inducer anansinfluiaUsedriu (gu 91nen
Yo ansafilutu) vieaunifanuinunfin1aiugnssyu (19U A1z methemoglobin reductase deficiency, G6PD deficiency, pyruvate kinase
deficiency) vidonnanmananseg1ssmiuile, doyansAnuidevesiudmedinmaiiniludagiudiisiie amsinsulanamerussdasgTs
& Awhauiinud1 methemoglobin gandnAng1eds axdedldsunisfinnsanmang visnsduiaeans methemoglobin 9nasiaiiluntsvieu uagain
aa o w | + > = a a o ad oo o I~ a a cal o @ val
anaafilu@iodsgdriu (Wu 21nen o ansiadiluthn) safisensfinsandeiugnssy Tunsdiadohawhnuinnzanufinunfvesoulsiaivinlng

30U methemoglobin a\;ﬁju (W 1128 methemosglobin reductase deficiency, G6PD deficiency, pyruvate kinase deficiency) fe




