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LAHARTUAYUNTUNANWIIAEA

AN T WITIA2DANNELRAUNA UL UNAN9A TS D b2

ﬁﬂﬁﬂﬂﬁuﬂﬂﬂ@\ﬁ\iLLQ@(Z]’@N@W@; (United States Environmental Protection Agency; U.S. EPA)

1fitlszannupn LD, lwnymel winriy 3 - 5 daaniusianianiuiivinga (United States Environmental

Protection Agency; EPA. (2013). Recognition and Management of Pesticide Poisonings 6th Edition)

TIAINGIAN LD, lunymaaes 30-50 Wi uaz U.S. EPA asvyluuuiiniulafdnmiareniiiugasie

< @R =

nywel wARuMtsAneuniaan e Ineldlanneuie asnndesitamaudsannud dnsnisang (fatality)

o o a

v o dl Vo o 1 7 dl Vo dl 1 aa a o
‘LI'ﬂ\‘IQﬂﬂﬂﬂ1ﬁ?ﬂ@ﬂN@@ﬁ?Wﬁiqﬂﬂﬂﬁl 34@l?]ﬁ"]ﬁ]’]ﬁllﬂﬂﬂ’)’]ﬂiﬂﬁﬂ%iﬂiﬂ@qiﬂﬂﬂﬂUﬂﬂﬂfﬁ IB (HNaginals

49) 1 @131 nNa 3 win uaz ANFTunsIu 42.7 Win (Andrew H. Dawson, Michael Eddleston, Lalith
Senarathna, Fahim Mohamed, Indika Gawarammana , Steven J. Bowe , Gamini Manuweera ,
Nicholas A. Buckley. (2010). Acute Human Lethal Toxicity of Agricultural Pesticides: A Prospective
Cohort Study. PLoS Medicine., 7(10), 1-10.) ﬁmmmiﬁ”ﬂizmﬂim”l,siméqpmsl,ﬁﬁmﬁ”umﬁwl,l,é”m

wiI1a9An1rarNalan (World Health Organization: WHO) Azam lWAN131A2AIWAN381M5El

U1unang (Moderately hazardous) Lwﬁﬁwmamaﬂizﬂ@ud’] “Paraguat has serious delayed effects if

absorbed. It is of relatively low hazard in normal use but may be fatal if the concentrated product is

taken by mouth or spread on the skin” (WHO. (2009). The WHO Recommended Classification of

Pesticides by Hazard and Guidelines to Classification. 33)

25 Uszwananiannisld aan 53 Useina Wimauadiduansninmasunaugs 1
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Iy p = PRy =< o My s A
LLN"J’]TN L@Q@mﬂﬁwq?qﬂqﬁﬂmwﬂ?gﬁﬂ SNGMNWQHQLLM'WMMHNW Lsﬁ@@ﬁlllvlaﬁ LLATHTIENTIUN

< 1

B 1 v
T Hiiiudnnamrasndinganeduuiianiauad (blood-brain-barrier; BBB) uazidingumasiniiu Ins

H1UN19FRLN AN (transporter) FN9°] 1un Dopamine transporter (DAT) system (Rappold, P.M., Cui,

M., Chesser, A.S., Tibbett, J., Grima, J.C., Duan, L., Sen, N., Javitch, J.A., Tieu, K. (2011). Paraquat
neurotoxicity is mediated by the dopamine transporter and organic cation transporter-3. PNAS.,

108(51), 20766-71. Neutral amino acid transporter system (Chanyachukul T, Yoovathaworn K,


http://www.tasatec.com/webboard.php?r=view&uid=94
https://pantip.com/topic/32310513

Thongsaard W, Chongthammakun S, Navasumrit P, Satayavivad J. (2004). Attenuation of paraquat-
induced motor behavior and neurochemical disturbances by I-valine in vivo. Toxicology Letters, 50,
259-69.; McCormack, A.L., Di Monte, D.A. (2003). Effects of L-dopa and other amino acids against
paraquat-induced nigrostriatal degeneration. J. Neurochem, 8582-6.; Shimizu, K., Ohtaki, K.,

Matsubara, K., Aoyama, K., Uezono, T., Saito, O., et al. (2001). Carrier-mediated processes in

blood-brain barrier penetration and neural uptake of paraquat. Brain Res, 906,135—42.), Organic

cation transporter 3(Oct3) (Rappold, P.M., Cui, M., Chesser, A.S., Tibbett, J., Grima, J.C., Duan, L.,
Sen, N., Javitch, J.A., Tieu, K. (2011). Paraquat neurotoxicity is mediated by the dopamine
transporter and organic cation transporter-3. PNAS., 108(51), 20766-71. ka2 Choline-uptake system
(Vilas-Boas, V., et al. (2014). RBE4 cells are highly resistant to paraquat-induced cytotoxicity:
studies on uptake and efflux mechanisms. J App! Toxicol. 34(9), 1023-30. WAZEN1TIILNTUNNTAUNL

nalnfnisaeainansagilszaImn A1Nn19asngeLaBAasLIINTW) (Colleen R Reczek, Kivanc

Birsoy, Hyewon Kong, Inmaculada Martinez-Reyes, Tim Wang, Peng Gao, David M Sabatini &
Navdeep S Chandel. (2017). A CRISPR screen identifies a pathway required for paraquat-induced

cell death. Nature chemical biology. published online: 23 October 2017.)

wiidndninsuansiiasiuindndngituazaninmdniuisanainsias (Australian Pesticides
and Veterinary Medicines Authority; APVMA, 2016) lamunqudiayauazagidn MPTP Lﬁ@ﬁ-}h@jmm‘
Uszgmaziinalniililsunaunsziaunis oxidative phosphorylation winiaAamaziiin1uf cytoplasm
AgliAANgzUAUNIIAINANY UANNUIRBTBY Martinez LAY Greenamyre WUAIWI91AYBAANN9DLENG
adiszamin iy uaziuadnasenann complex | (c 1) uaziutifidi redox cycler lunn9nld
NAn1azATeAeendLAdi danaliiiia mitochondrial dysfunction wazn AN raatadlsza nlalnin
Wauideniuiu MPP+ (WAeugiunann MPTP) uaz rotenone saiuannnalndinediusansliiiiugi
wisAendausadingeiasilszaininiiiiu inliiAn oxidative phosphorylation W&z mitochondrial
dysfunction fiinlulgnsaneressadiszamindnduduiaaiuiu MPTP ( Martinez, T.N.,
Greenamyre, J.T. (2012). Toxin models of mitochondrial dysfunction in Parkinson’s disease.

Antioxid. Redox Signal, 16(9), 920-34.)

v '
a o o 1 =2 a

9189 UANN3RUAT ERUARE N Aae Tl Ug LU (meta analysis) TSANNN IUINTET

v 1
Neurology $LTINNUANEAINNNTANEITALLL cohort LAY case-control ANUILTANNA 104 (309 sl



n138uAA1IN11A28ANANNLALNARNI A TsANISALAY (Gianni and Emanuele. 2013, Exposure to

pesticides or solvents and risk of Parkinson disease. Available from:

v
o a a o

https://doi.org/10.1212/WNL.0b013e318294b3c8) anyialanudaanisssunaananluvanailssimndi

Fdiudnnns mesfisTaniansilunSAudu 67-470% (Liou HH, Tsai MC, Chen CJ, Jeng JS,
Chang YC, Chen SY, et al. (1997). Environmental risk factors and Parkinson's disease: a case-
control study in Taiwan. Neurology, 48(6), 1583-8.; Firestone et al. (2005). Pesticides and risk of
Parkinson disease :a populationbased case-control study .Arch Neurol, 62(1), 91-5.; Tanner et al.
(2009). Occupation and Risk of parkinsonism. Arch Neurol, 66(9), 1106-12.)

o

nautlszmaanning silaniannislilnedanmatlsenaudian uaztlsuinandsanianisld i

aniyaning esansiay auanniiuduBaniasliifyuiasnanaisnimaianingds

(https://www.michaeljfox.org/files/Paraquat_letter_FINAL.pdf)
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PANMIN N91897ULTe N1 4N199 NN ENEANI1ABATEY EU WUM1 N9duEianis1aAama1nn13 1

LATBINULLILASNIENAIANINNINILALNIATFIW (AOEL) D4 60 i1 nedlangtingnilaeiu uazii

100 w1 vnladldgqu (EC .(2002) .Opinion of the Scientific Committee on Plants on Specific

Questions from the Commission Regarding the Evaluation of Paraquat in the Context of Council
Directive 91/414/EEC )Opinion adopted by the Scientific Committee on Plants on 20 December
2001 .(SCP/PARAQ/002-Final 16 January 2002 .Health & Consumer Protection Directorate-General,
European Commission, Brussels)

Uszmansanifaqiiunivualiinasldnisaendinlfianiznisaanulagsnunsamnasniies

Inaanstlalagn wiinsziiuannslseiinees Brazilian Health Regulatory Agency (ANVISA) W40

o YV

WITIANBANNEHRLLNAUG U9 N uAeTmlusuaunin Medaduiugiunisnalsani fiudu
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gnanng M 11Tl 2020

(http://portal.anvisa.gov.br/documents/10181/2871639/RDC_177_2017_.pdf/399e71db-5efb-4b34-
a344-9d7e66510bce)
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e

WAZULILILATANRIUAENTN 87.15% (aRdtual §2990usa uavtTanasd insanysnd. (2558). WEANTINNNT

a
2 1

tasriudaiesandunse lunisldansaiindndngiaasansams luaniuniulagey lsawenuna
AUATNQIN N FNUATINUUHBIULN AUanuesnei1U&ied anadayng Adaat. 99949919010

AININTNTY NMINLAETOULIY, 3(3), 395-407.) uarnisaani@adinuuuiinlaiaginfliaunsn

Tasiunisduian1atamisls ulinumaugnisaces iaiunsngaisuniuionislfeenedliibdnfty ws

LNALNALIWN NI Lmzmmu,mLmi'viil’ﬁLﬁmmnwwmmﬂmLfm%ﬁﬂﬁmmﬂfmmr:hwﬁﬁﬂzﬁéwmﬂﬂﬂw
990139 (Smith JG. (1988). Paraquat poisoning by skin absorption: a review. Human toxicology, 7(1),
15-9.; Soloukides A., Moutzouris D.A., Kassimatis T, et al .(2007) .A fatal case of paraquat poisoning
following minimal dermal exposure. Renal Failure, 29, 375-377.
http//:dx.doi.org/10.1080/08860220601184134; Peird A.M., Zapater P., Alenda C., Ramirez A.,
Gutiérrez A., Pérez-Mateo M., & Such J. (2007). Hepatotoxicity related to paraquat and diquat
absorption through intact skin. Digestive Diseases and Sciences, 52, 3282-3284.
http://dx.doi.org/10.1007/s10620-005-9056-2; Lin N.C., Lin J.L., Lin-Tan D.T., & Yu C.C. (2003).
Combined initial cyclophosphamide with repeated methylprednisolone pulse therapy for severe
paraquat poisoning from dermal exposure. Journal of Toxicology. Clinical Toxicology, 41, 877-881.

http:/dx.doi.org/10.1081/CLT-120025356) wilkfn1sdutaiun1s1aannnamiasiiesiantias ANl

Red30lR oaienzfuniaanesfifdaanuidiudugs) Soloukides A., Moutzouris D.A., Kassimatis T, et
al .(2007) .A fatal case of paraquat poisoning following minimal dermal exposure. Renal Failure, 29,
375-377. http//:dx.doi.org/10.1080/08860220601184134 diayaainAuneinenlsananunaunsum
1l 2553-2550 wughsMIEesihe lulssmalneilisunmatengada 46.18% (B’gﬂqaﬁwm

o

= dd‘w [ o o a o dd‘ a o
4,223 AY A8 1,950 AY) NBATIANY 10.2% ﬂ?MWQﬂQH@NN@V]W\?NQMuQ 14.5% NIUNNANNALIALUE

P 1 u’/j dd‘ a =
vz lalsdla uaz 8.2% NIUNNAAINNITLTLNALANTN

waziilasarnaninaniasauaestlsmelne auduldlFanuniinemnnsavaanginenl

Teaeiunldnnsgruiedasiunisdudanismennieionls 19 lunstiilinousinieasuassuees FAO

v o A

NeaiuN99ANIsAsIARNNARARgNT (FAO 2014) lwiiadia 3.6 5140 “aanillaniiludunsielusz it

a

dl v v dl o aK o 1 ! [ dl ° v 1 o J a v
1/1Lmzrmmm@ﬂmmmﬂmnumm@mvl,mmfmmmﬂ bbAN M?@VLSJWT@NV]@ZH"]N’WIGH@EI’W\WIHVI'NVI AN

a -dl v a o 1 ] QI dd‘ v I
PANLALNNNT AN AINEA12 Iaglanizaeinggi bsnsanilunig Maaansmsn st ae lulssin s

%a1” (FAO and WHO. (2014). The International Code of Conduct on Pesticide Management. Article

3 Pesticide management, 9.)



AN4: wisiaannsialanuluaimauazlaanaluaiiiundnazidnldlussuumaiumela
4591527

mumwﬁiﬂﬁmﬂ@mwwﬁm@mLﬂumiﬁﬁumwﬁﬂmﬂﬁﬁqmu muﬁizuvlf’idﬁ “Fatal if inhaled”
(Hazard Classification 330; Official Journal of the European Union. (2008). REGULATION (EC) No
1272/2008 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 16 December 2008 on
classification, labelling and packaging of substances and mixtures, amending and repealing
Directives 67/548/EEC and 1999/45/EC, and amending Regulation (EC) No 1907/2006. ﬁ‘qmlzqm'm{]
HaAnuTnandE AL At TuS UR I LUATI T “Very Toxic by Inhalation” (Risk Phrase 26)
p1a EU Directive 67/54 ifwienriu U.S. EPA(1997) Samnsasaniduansfiflaanudufis@eundugs
annsgany aeflungu Category | uddnianansazszdnaraastinfainn1sRANLAI (400-800 pm)

Tuayiundanasiduiiy winisivundsinsgulueniaugasdteiudinszuunuaualaly was

azaawnMArenanianviuiaeile azgninazanluayniszmaifesiadiedienaudesafaiadu
Bennan warianunInauEuiandeliunamnne Aaziiaanuduimiadanis (Catharina
Wesseling M.D., Berna van Wendel de Joode, Clemens Ruepert, Catalina LeUn M.D., Patricia
Monge M.D., Hern-n Hermosillo, Timo Partanen. (2001). PARAQUAT in developing countries. Int J
Occup Environ Health, 1-24.)

ANDN5: MsnluAssARTanIglASLNISIAMAAAINLNASIWFT?

W131AeRANIInEUAINKNIA lilgiadawluased nan1sidEaINAMEANEITIIANART

UWANENAUNTAND ASIRNLNIANENDINN AT ALLTSUMNINLINAALAZINTANTENING 17-20% Az
wud’m@arﬁy@m@ﬁﬁﬂi:ﬂ@mﬁwLm:rmm@mﬁmmL?Q'm%umiw*mm@mmnﬂfhﬂuﬁﬂﬂ 1.3 WiN ea
mzamaﬁﬁﬁﬂ@:dﬁmmmﬁuluﬁyﬁLmsrm Senradaslunanmanunimacen A 6 wnaemds
ﬁiﬁﬂﬁﬁﬁiﬂﬁmwmﬁu LL@&ME@QI}%ﬂﬁ‘ﬁ‘ﬁﬁﬁ’]\‘l’]usluﬁyuﬁLﬂ‘]:’rlﬂﬁ‘ﬂ?ﬁ?N‘ﬁ'N 6-0 LABUTBINIAIATIT WLl
‘Wﬁmmmﬁm’ﬁwmﬂﬂdfmquﬁ”qmiﬁﬁiﬂé’ﬁwmﬁa 5.4 i1 (Kongtip P., Nangkongnab N.,
Phupancharoensuk R., Palarach C., Sujirarat D., Sangprasert S., Sermsuk M., Sawattrakool N.,
Woskie S.R., (2017). Glyphosate and Paraquat in Maternal and Fetal Serums in Thai Women. J
Agromedicine. doi: 10.1080/1059924X.2017.1319315.) LATATIRNLINT ARe Al LENTNsN U
Lﬁng\iﬁ\i 54.7%3nH19AN 53 AU (Pajaree Konthonbut, Pornpimol Kongtip, Noppanun Nankongnab,

Mathuros Tipayamongkholgul, Witaya Yoosook and Susan Woskie. (2018). The Paraquat Exposures



of Pregnant Women and Neonates in Agricultural Areas in Thailand. Int. J. Environ. Res. Public
Health, 15(1163)). Tuansznnnsissdneaisipeniululszmaiaddudnsaanunisarenluiimininsn

WEN 2 410 70 FRasing (2.85%)

A10TX6: Pugnansassannsmantasiusarliilanaduidiaulufwondanuaziainase
visalu?

Pugnansngadunmaenlia widlefinnsldannaiiseiiainn vanetl viedinsldlu S
ynazsin i@ sAlasduauAuaNE BN A Tian sy (organic matter) azpaduld axiinnIs
peduTu wliinmmengnazdnseenannaulguvanin dealifegaduannafinaniillazanlugn
BulE wasifansssauresansafivaTudsdiiinlusuuiinginen (nossml uasAni. (2555). Uk
NaMBEH E"éﬂqmﬁﬁﬂﬁqmmwmﬂﬁ@Lm?imgéwﬁﬂﬂﬂﬁwuuqaaﬁuﬁ@aﬁuiuﬂﬁifeﬁ"mﬂml,@zﬂmﬁ“un’n
thuonaesansfimuindiutinig, duinnuanenssinsiseuiea.

m@mﬂsrj”mmmawqmm@mmﬂﬁu@j5‘3ﬂﬁ”ﬂuﬁyuﬁmum:ﬁm{i@ﬂiﬁﬁmﬁﬁmmimmmﬁ@”ﬂ
A8 H.ULTAI9 (Daoheuang Keochanh, Wongsathorn Sinlapathorn, Patcharaporn Phuinthiang,
Nattakarn Nawinwattana, Manee Jindakaraked, and Puangrat Kajitvichyanukul. (2018). Fate and
Transport of Paraquat Dichloride in Corn and Rubber Plantation Soils. International Association of
Lowland Technology (IALT):ISSN 1344-9656, 19(1), 1-8) Lmzmimﬂéﬁum@mfmmmmﬂ@uau@j@"ﬁ
ST s uesAdassusnT menulaeaniumaluladviae e (AT) (Damrongsak Noicharoen ,
Preeda Parkpian , Oleg V. Shipin , Chongrak Polprasert, Ronald D. DeLaune & Manoch Kongchum.
(2012). Effect of salinity on adsorption and desorption of paraquat in Pak Phanang river sediment,
Thailand, Journal of Environmental Science and Health, Part A, 47:12, 1897-1908, DOI:
10.1080/03601234.2012.676441)

wqmmmmmmL%szmﬂﬂﬁﬁﬁqmml,wé (passive diffusion) ANNNAln carrier-mediated
system Wunsgatuansinilidingielugluunaes active absorption tuidiewmiusy Tnefilusiu
mm@zmmﬂumaﬁﬂﬂwqﬁﬂﬁLﬁmﬂfmﬂ?i@u?ﬂmmmm'amLL@zVLﬂ@‘EV\ILsnmmﬂifmvl,ﬂt,emﬁﬁmj URINT WHl
nalntleinielaimeusinlfiRantsazan it (Hart JJ, DiTomaso JM, Linscott DL, Kochian LV.
(1992a). Characterization of the transport and cellular compartmentation of paraquat in roots of
intact maize seedlings. Pestic Biochem Physiol, 43, 212-222. Hart JJ, DiTomaso JM, Linscott DL,
Kochian LV. (1992b). Transport interactions between paraquat and polyamines in roots of intact

maize seedlings. Plant Physiol, 99,1400-1405. Hart JJ, DiTomaso JM, Linscott DL, Kochian LV.



(1993). Investigations into the cation specificity and metabolic requirements for paraquat transport

in roots of intact maize seedlings. Pestic Biochem Physiol, 45, 62-71. Sterling, T.M. (1994).

Mechanisms of herbicide absorption across plant membranes and accumulation in plant cells.

Weed Sci. 42, 263-276.) wazldanunsadnsaanlilidnazsaefanisle luanudsasnelssmaAaanyan

dainwnatenanAsue st sgtl wu wils 1es uazanmaiin (G.P. Danezs, C.J.

Anagnostopoulos, K. Liapis, M.A. Koupparis. (2016). Multi-residue analysis of pesticides, plant

hormones, veterinary drugs and mycotoxins using HILIC chromatography-MS/MS in various food

matrices. Analytica Chimica Acta, 942, 121-138.) WAZNNUAINLUBINIATNTIINGT ATUZAINENANGRT

AR1AINININUNRNENAY WUNIANANTBINTIAE6 TURIHTDATITUETNS 11 NUWAY 1w e

091 A o d! Yo QI v :: 1 09/ A 091 +
nutnan danesls dadunislifunismatenainfaionden sauisemsutlsgt i vy viseting

CiiRaEh

N15ATANU WIs1A2aR Inalwvin wazAaasinsWad lusladedewinaanlulszindalng

#15LAN anuil seazidaanisasaanuludsuandan ¥ A0 uasdn? LANANTAIND
N1IIAEA el wuluiu 6.75-291.60 lutasndnn. uazpznaunu 7.95-214.60 tulasniu/nn. W29l uazAnL,
Wu‘l,uﬂyﬂﬂszﬂwgﬁ'\u‘lunﬂﬁTfmﬂfN (21 Faneing) Tudaag 0.22 - 4.67 luiAsndu/ans 2559
wuludniiasdiu HAngendnAuinsgiu Codex luvnsitetingan 45 fetins
wuludaniiuAunsgIu Codex Tunnsaatneain 19 fAatng Tutaesn 8.50-189.25
Tulmsnzamn.
wulunuuuas dun TuRunEng vasniutinanlustalugi wazilainzsialy | Aadlde (2554) safe,
uitininu e, Aaean A Tnelu Y1 nunues wardainzsls HAiuninsgu IR, NYNIA, 83
Codex NNFBENg 41 (2555)
AU LAY luufinsinemsuaz luwuasinannnd 80% sesiaetafinmaiiamad uazandne | neuds LETNANIN
ahe | uAuenudindugega 25.1 1n/nn Avwandaw, 2560
suastiagn | nuluwinlssivsthuluniesnsiinmadalusziunuding Saansu/ans uar | wasimd amennn
7 peanyluinviasiuynsaeting WaZNNAN3, 2560
A wuludnaaldluseAufiunnnsgiugens 38 saetieann 76 srateinualilulumsu | Thai PAN, 2560
NUIR W
TnalWian | v wuluiy 145.04 -3,311.69 Tulasniivnn. uazmznaunu 132.65-3,913.86 lAsniu/ | waedmnd uavanuz,
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Johnson, C., Bradman, A., Barr, D.B., Eskenazi, B. (2011). Prenatal exposure to
organophosphate pesticides and IQ in 7-Year-old children. Environ Health Perspect, 119, 1189-
95.) mﬁuzﬁ“uﬁTmﬂmﬂw?‘vd@miw,mﬁLﬂul,m:fmmfﬁmm'@mmmu’w‘ﬂumiﬁ‘ﬂu:m@mﬁﬁtytyﬂu
TLUCLNITDIGN (Rauh, V., Arunajadai, S., Horton, M., Perera, F., Hoepner, L., Barr, D.B., Whyatt,
R. (2011). Seven-year neurodevelopment scores and prenatal exposure to chlorpyrifos, a

common agricultural pesticide. Environ. Health Perspect.,119(8), 1196-201.)

- NARAN UL Y8IANEY (Brain morphology) WAnTiag lunguninisiududanaasin
de o

a - < . P o \
aaluaungains Tnanaesanasdunmtin lunisacuANAIUN1 1 AINER]A (attention)
Aun1s3un1edsan (social recognition) Auansnnl AaBAAUAIUNIIIGUEY AN IERHATAR
d e da LA e a :

mmﬂmmmmmﬂufy Nezmuantlayay1m1ndn (Rauh, V.A., Perera, F.P., Horton, M.K., Whyatt,
R

.M., Bensal, R., Hao, X., Liu, J., Barr, D.B., Slotkin, T.A., Peterson, B.S. (2012). Brain anomalies
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in children exposed prenatally to a common organophosphate pesticide. ProcNatlAcadSci

USA.109(20), 7871-76.)

Aan2: anadinsnamiluaisisuniunisinauaasszuumasléna (Endocrine disrupting

chemical :EDC) vi3alu?

HanddanudndanasanisatuaNaLaaTN e laiuLarnglaa Tuy danasesUL
Tnsead Fafiuanudsssanisiily Hypothyroidism Lmzﬁmmmm?ﬂ@ﬂqm‘%u a7
neuroendocrine (Medjakovic, S., Zoechiling, Am., Gerster, P., lvanova, M.M., Teng, Y., Klinge,
C.M., Schildberger, B., Gartner, M., Jungbauer, A. (2014). Effect of nonpersistent pesticides on
estrogen receptor, androgen receptor, and aryl hydrocarbon receptor. Environ. Toxicol. 29(10),
1201-16; Ventura, C., Nieto, M.R., Bourguignon, N., Lux-Lantos, V., Rodriguez, H., Cao, G.,
Rnadi, A., Cocca, C., Nunez, M. (2016). Pesticide chlorpyrifos acts as an endocrine disruptor in
adult rats causing changes in mammary gland and hormonal balance. J. Steroid Biochem. Mol.
Biol. 156:1-9) WAy estrogenic and androgenic effects (Vismanath, G., Chatterjee, S., Dabral, S.,
Nanguneri, S.R., Divya, R., Roy, P. (2010). Anti-androgenic endocrine drisupting activities of
chlorpyrifos and piperophos. J. Steroid Biochem. Mol. Biol. 120(1):22-9)

° Yo o o o a = 1 I~ I~ = '
ANDIN3: NTLASUANNAARDS INSNAH LAENAANITILUNSI5IUTD 1a?

mmﬁuﬁﬁmvﬂﬁmmﬁwudﬂﬂmﬂvﬁ‘mammmLﬁumm?tyLﬁu‘lmmmm{mﬁazﬁﬂ% H508
(Suriyo T, Tachachartvanich P, Visitnonthachai D, Watcharasit P, Satayavivad J. (2015).
Chlorpyrifos promotes colorectal adenocarcinoma H508 cell growth through the activation of
EGFR/ERK1/2 signaling pathway but not cholinergic pathway. Toxicology. 338:117-29) uazdl
RSN AN R E9Teenn R ANz Ganansiinily 2.7 win (95% confidence internal 1.2-
6.4; Lee WJ, Sandler DP, Blair A, Samanic C, Cross AJ, Alavanja MC. (2007). Pesticide use and

colorectal cancer risk in the Agricultural Health Study. Int J Cancer. 121(2): 339-46.)

A4 nsldaaasininasanisannAlunysdlauiali?
- AaRS NN aANINAAINNNTRA N UUINEATNITN NAIIUIS AN IIINLIRLNTAANLIN

nemrInsliFunaeswinasainnismalagandnenszaunilasnsie (Hazard quotient>1) (Kongtip
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P., Tingsa T., Yoosook W. & Chantanakul S. (2009). Health Risk Assessment and Biomarkers of
Chlorpyrifos in Rice Farmers)

- uajwiimiﬁﬁmﬁﬂmﬂuﬁyuﬁmwmmmLﬁ'fammmgmmq@wuﬂ@@ﬂw?vdﬂmiuﬂmm@ﬂ
wInLnALL 32.4% ANNU1TAN 67 AL

- N’]’j‘ﬁWﬁﬁﬂ’]ﬁ‘@”ﬂ\i@ﬁﬁﬁﬂﬁ’mmmﬂWﬂ psvanupaesiEvlealuiumIA 41.2% A1n
1191 51 AU wazmInTilEFunaesliEraaiiuen ADI el 4.8% (Pornpimol Kongtip, Witaya
Yoosook, Suttinun Chantanakul, Mathuros Thippayamongkolkul, Noppanun Nankongnab. AN3ANEN

dl ' 09‘/ o/
Faseain luneswinluinununIa uaIAsenLYM3.)

2
o L%

ANDNS: NlanEaNUNITANANTIRIAaRS INTWadluAYE 11 dnuala wasdndlavsala?
NANTTATIANLINITANAG MR DEN9RILI ARDNANNUANLUUIENIULA ASAIAIT

ADUN F18ALlALANITATIANL L URILINADN LANA1SDINDY
AU U1 AneAly wasdRd
WU nuluau T 51 A2a81981N 54 ARt NBATAZNAE  WINIHL LAaTADLY,
AU 49 FNEN9A1N 51 AR 2555
wuludndszihugtinulu 14 dasteann 21
o 1 a o a
ati9 IneilAngegn 0.73 Tulasniu/ans

WU luANNBInUNA4INIIAINIRIFIU Codex
R1U31 40519881910 45 Faagig
a a 1 o ]
wuluilaniAiuaANmsg1uCodex lunnsneting
(19 Fameina) Tutaern0.31 — 516.38 tulasniu/nn.
< g’ a a 1 1 a
LNTTUT O nwuludiadlnauslnaiiAnegsendne 0.8 - 20.2 39229704
Tulasniu/ans lutinossnmANAaL 219 0.2-12.2  uazWaa3mil, 2559
lalmasnsusieans

g 4

TuedniAANENTUegsz1d1e 0.0039-0.1521

Haaniu/nlani
\eese W wuludnuazualdynain aalaAuanns@ing nandaudsnamunIn
% P . = 3y
Azt INIUNIANANNTa AR lWINaNIE NEX Aeuaniau, 2559

UszananuAsInRal ANz an TNy



=
ADTUN

a1 a1ie

ke

WAsTU5N
9

AAIAANRILAL

L4 = 2
NIATTNAUAT

NILALT S

S18AZLAUANITATIANU LURILIARAN

I3

AU U1 ANNAlY Lazdmd

1Y a dl o o o’l o % [
ANEN9BaNTEAL 14.8 IlATnF/NN.LwInsa/du
(BMD10 chlorpyrifos/100)
wuludnuazualdynatin wuanAslunauwnags
NuAmIRsgIueuIITesszinA e nquilsraing
a v ~ P o o
\NUSREAS 85 HAIAHLRENAINNITLANNAANI4

1 1 % a dl o o 09/ o o o/
nANANE19BaNTEAL 14.8 lulAsnF/nn.lwdnsa/du
(BMD10 chlorpyrifos/100)

1 %3 L4 d @@ L4 ¢ @@
wudenansn ansinauazgilidaiansnm
124 = dl

PAUNAUNEIENATIANLIARDS INENaAN NN A
AIIANLLAUAT MRL TREnnzuata nanamn bl
nipuAT g
AINFNBENTIN 446 FIALNN AIILATIZAANTWE
ANANN 478 1A WUANAILNUAT MRLs gaiiusumy
Y . o o 42
AUTUBINGNANINAUNAS LFNUNNUFAIWS 0.01-
3.10 ppm wuanA1eluuald dneantian (n
wuihu Teeanizludaunwugendadn default limit
(0.01ppm) 494/ 310 Wi TUNZIWFIUAZFANRINL
FNNUgagAN WA default limit 110 Win
1HFUn1suR 9ReUAINNITNINEAIEI1TURTDY
UNATEIINIIANLNTANANNUANNANUA LLEN

NALAAARIRAN LALA NTHNINAA ADINDI WAL

SV 1

21

LANA1TDI9DY

NINANATNADININ

AqARAN, 2560

TAUN LAZADLY,
2557

AUNUS WAZATUY,
2558

Thai-PAN, 2559-60

ARA1BIM31EN
anlnelaidulyng
nazidaufiiuay
Uaaaiaa1ungues
WAL TAun Food
Act 1983 LAY Food
Regulations 1985
AIUAN — FUINAN

2560
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ANN6: Aseusalunavlssimanldaaasininadludnualimnaia wazluinuEau?

AN3FaLNTNN
- lE lutinuGeu dnldlunsidema Nansznadu nszgata arianisliluneila sesdiuuaiu

S A v A
TUTTMINAUNAANULATLNUETEY

a dl 1 Ly a o A J dl o

- nMetszifiuanu@assiaguninaystaeinaedininaaaiiull 2016 wud AMIALNAINNI9TY
Audan1sanmsuaztingy Tunog steady state agjszauminiiumes drudunisiszidumanuides

o o dl a . v = dl 1 o 14 ddsj dl o
annedudaaInazaasnlacluaine (spray drift) 1e9tinuizaunaten e Aasinunlu gy

1 dl 16) & dl 1 o dl 1 1 .

(buffer zone) H1NNI1 300 ‘V}![ﬁlLW@iMIVﬂQ’]ML@W@Q?Z@U‘VIuWLﬂu‘VIN (EPA. 2016. Chlorpyrifos
Revised Human Health Risk Assessment. Available from:

https://www.regulations.gov/document?D=EPA-HQ-OPP-2015-0653-0454 )

4 1
o 1

au Fn 1N Aalsdui 31 fanAN 2559 (China Pesticide Information Network, Institute
Control of Agrochemicals, Ministry of Agriculture. Announcement No. 2032 of the Ministry of

Agriculture. 2013. Available from: http://www.chinapesticide.gov.cn/zwgk/2290.jhtml)

annwelsd [rianislfetandaninlnednualidoulnndiuladlinnfrafunigainay

AA3zilE (Limit of detection :LOD)

ansrrawnans anannisldisunasniunisldiuulasfiusannagana Brassica (nenanila/
gnnim) Al AresRnnuem lusimwinTie (HSE. 2016. Changes to authorisations for products
containing chlorpyrifos. Available from: http://www.hse.gov.uk/pesticides/news/information-

update-0316.htm)

wansnlawasWaLTlud sndnnislilulinuBeuuazany wszdmudnfluansznusaganin
mal‘]:r?f wazlpglanizian (FDA. 2009. Ban on Household/Urban Pesticide Products Containing
Chlorpyrifos and Dichlorvos as Active Ingredients. Available from:
https://ww2.fda.gov.ph/index.php/drafts-for-comments/477219-ban-on-household-urban-

pesticide-products-containing-chlorpyrifos-and-dichlorvos-as-active-ingredients)
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L4 [ 4 a
UBAUBNITAIUAN A5 lwIvad

ananAaasinswag

o

f«nﬂ\‘imﬁﬂmﬁwﬁﬁ:ﬁfay@mﬁmmmam%@@ﬁu (scientific evidences) MsUsziAuuABRS
A RRUN R WRRILN I aNB TN Tul g sszvnasansesS UATHARBEUNIN
Tneanneiluansiundednfaedeatuninfauede e liudnilestiuen Bau (precaution
approach) duflumannisied 15 AlEFUNNsF LRI EANsz N ATBsR AN sEvLlsz e A dael
"Z]I\iLLfm?ﬁﬂﬁ\lLLmﬂ'ﬁ‘Wﬁs\lu’]ﬁﬂLﬂﬁu ( The Rio Declaration from the UN Conference on Environment
and Development : Principle 15) wazn13Untfes@ngiAna1neydtyny1915e@nsLanaedesAnis
avtlszanminaei 24 Widnlifuniskunaresnialfdsekeniideands atuayunisaniannig

MwnsnzaaannnisAnEnisanAneresraadinivealunisnuazludnnda
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AALNARFIVINGITING:

wisraguuayulvaniannsbdlnalnids

ANDINT: a59usalanareninaldalaannaninaanng?

Taasq WasannnsdslasFaumausn LD, NindiAeaiuudanatadndaaadeiminiuiis
unnsinan LD, Il luneinlaignéies mszan LD,, WAl lunisufaumeuaasiduine

1 IS

= = o Y o 1 Aa o dll a
24ANTAN UazRN1NN IEAanguaasasaiatn AU la inedsslagillunsinaainnnue

q

| Negvy A 9w o o ) =~ o o o
U??"ﬁuﬂq?muﬁﬂﬂqﬂﬂﬂiumLﬂﬂrJﬂ@\ﬁﬁ‘gﬂﬂﬁ‘:Q\ﬂuﬂq?mu@\? (LW@ﬁquﬂﬂﬂﬂﬂﬂ) 13J1°ﬁﬂ’]ﬁ‘@ﬂﬂ?$l,ﬂ7]

u

oA e
AN lasuszevenn

Aan2: Inalwigmugsiinaznanzislunyudvial?

- anntARuNzBarzudnedszima (IARC) nnalsiasAnisaunsalan (WHO) nnuua 1y
zﬁ’]?ﬁli’]%ﬁ'auzﬁﬂuméﬂﬁ (2A) (http://monographs.iarc.fr/ENG/Monographs/vol112/mono112-
10.pdf) Wasaniudngwieana (sufficient evidence) dnnenzideludndnaaes uazndngiun

o 1 . 1 1 Y a a a o o = A
wiNUUU (strong evidence) dnaliifinAduiaLnFaaswugnIsu(inanatiuuaz/vsalasTulnu)
w91 IARC azgnnanamainaednindiendeyaateluilusslamazindeninu “Inalnianline
nzialudninaaes aan Ing IARC \Wawedrdspnnungnineantiuuanainaiauangiuniiaens
¥ o a dl a) 1 = dqj o a '8 2 1 |dl
Wan faxnanumaniiinisgnitlalien@suaulaeinineaaninaus s ldme
unanenmaniauan g @auun e auA1d1aeeBiiiaInindgnseassnlamann
natlszlemiiudan (https://www.huffingtonpost.com/entry/how-monsanto-manufactured-
outrage-at-chemical-cancer_us_59c¢17c88e4b0f96732cbc9f3, http://www.iarc.fr/en/media-

centre/iarcnews/pdf/IARC_response_to_criticisms_of_the_Monographs_and_the_glyphosate_ev

aluation.pdf)

o Aa o

- anuAdRINgnl nudnannsanszfunisEsyRLiaTemas N A UNT A an At
gasluuealngian (Thongprakaisang S, Thiantanawat A, Rangkadilok N, Suriyo T, Satayavivad J.
(2013). Glyphosate induces human breast cancer cells growth via estrogen receptors. Food

and Chemical Toxicology, 59, 129-136.)
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- zﬁﬁﬁmmﬂiuﬁuﬁumwmnaqmz’ﬁﬂm*gl,mavd@ﬁ‘ﬁﬂ (Office of Environmental Health

a

Hazard Assessment; OEHHA) sznaliiansinalwismiiluansnenzidsnesluinydsameinuby

'
=

2BINUN1E California’s Safe Drinking Water and Toxic Enforcement Act of 1986 (Prop 65) 13

dl o o v o a o dl @ o va v dl di/ 1 (-3 dl dl
Lﬂuﬂgﬂmwm uimmwnlmgumﬂmmm geazilaAulFauANULana1snansTamnINIeTen
ﬁ’mumﬁﬁﬂ\ummﬁ’]LﬁﬂuuuamﬂmmﬂizmaﬂgﬁmmLLa\N’m (Labor code) ﬂjmiuﬁlmﬁwmﬂﬁﬂ G
HuaaAulEdedun 7 nangaan 2560

(https://oehha.ca.gov/media/downloads/crnr/finallistingnoticeglyphosate07072017.pdf)

Aann3: Tnalnasluansfisunaunisvinauaasssuusanldvia (EDC) vidalsi?

@mmuﬁiﬂﬂ’évi@m%gﬂlﬁm (Endocrine society) m_;dwLﬂumﬁiumumaﬁﬁmumm
sxuusian(5via (EDC)[(1) De Long NE, Holloway AC. Early-life chemical exposures and risk of
metabolic syndrome. Diabetes, Metabolic Syndrome and Obesity. (2017), 10, 101-109. doi:
10.2147/DMS0.595296. Review. (2) Omran NE, Salama WM. (2016). The endocrine disruptor
effect of the herbicides atrazine and glyphosate on Biomphalaria alexandrina snails. Toxicology
and Industrial Health., 32(4), 656-65. (3) Cassault-Meyer E, Gress S, Séralini G-E, Galeraud-
Denis I. (2014). An acute exposure to glyphosate-based herbicide alters aromatase levels in
testis and sperm nuclear quality. Environmental Toxicology and Pharmacology, 38(1), 131-140.)
(4) Mnif W, Hassine AlH, Bouaziz A, Bartegi A, Thomas O, Roig B. Effect of Endocrine Disruptor
Pesticides: A Review. Int. J. Environ. Res. Public Health. 2011, 8, 2265-2303;

doi:10.3390/ijerph8062265

° YA Yoo o o P a a 1 a’ o
Aons: gulasudndalnaldaailanaialsauaesiin i loiFass wianau
AabdiNas NNTWEall?

yva a

nalsalnBese--nasnuddaaas Dr.Channa Jayasumana ¥Nann1s 19 AIaIn N lEARL 1
113617 BMC aifluansanainaniuniazlaala wudnlnaTlWimpaunsndusiulaneudnlfdne uay
dinllazanlusenia WanFaumeulavasiibaiuaulng wudd filhadiadialaiiaand)aulng

1 v 2 1 ! v k2
wniasanansiidinliinaneiiatials dslindniuluangdainiaseutu arslnalwmnaiunsn
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azanagluaudunmasse luusavissm mﬁﬂfﬂum prevtuaeslufedisumsruzianainis
aaneFiresina e lianunndnedeanauidsanzdunnld [(1) Jayasumana C, Gunatilake S,
Siribaddana S. (2015). Simultaneous exposure to multiple heavy metals and glyphosate may
contribute to Sri Lankan agricultural nephropathy. BMC nephrology, 16(1), 103. (2) Jayasumana
C, Gajanayake R, Siribaddana S. (2014). Importance of Arsenic and pesticides in epidemic
chronic kidney disease in Sri Lanka. BMC nephrology, 15(1), 124. (3) Jayasumana C,
Gunatilake S, Senanayake P. (2015). Glyphosate, hard water and nephrotoxic metals: are they
the culprits behind the epidemic of chronic kidney disease of unknown etiology in Sri Lanka?
International journal of environmental research and public health, 11(2), 2125-47. (4)
Jayasumana C, Paranagama P, Agampodi S, Wijewardane C, Gunatilake S, Siribaddana S.
(2015). Drinking well water and occupational exposure to Herbicides is associated with chronic
kidney disease, in Padavi-Sripura, Sri Lanka. Environmental Health, 14(1):6. (5) Jayasumana C,
Paranagama P, Agampodi S, Wijewardane C, Gunatilake S, Siribaddana S. (2015). Drinking well
water and occupational exposure to herbicides is associated with chronic kidney disease, in
Padavi-Sripura, Sri Lanka. (6) Jayasumana M, Paranagama P, Amarasinghe M, Wijewardane K,
Dahanayake K, Fonseka S, et al. (2013). Possible link of chronic arsenic toxicity with chronic

kidney disease of unknown etiology in Sri Lanka. J Nat Sci Res., 3(1), 64-7]

s -8

duiusimanelsa—-lnalrlimnaursadudaeuladlalnlasy P4s0 (CYP) Faluienlmis
i ”aﬂumiﬁﬁmﬁmmmmﬂ@ﬂﬂm@mﬁL%sza"wmﬂ saiulnalriosdsfipnannsnlunis
ﬂ'ﬂimmemuﬁmﬂﬂﬁﬁiwjmnm@ﬁmmﬁﬁﬁwmagnﬁmmLL@:ixuummma%ugmumu A
LﬂuuﬁﬂgmmngﬂmmL%N‘Emmﬂ’ﬁ%ﬂm‘ﬁwLsnmﬁu‘ﬂmmﬁﬂﬁlﬂmﬁumﬂumﬂiﬁidﬁ@&ﬂuimé’qu
WU aaRaTN 84 liwes wazNzi3e [(1) Anthony Samsel and Stephanie Seneff. (2013).
Glyphosate’s Suppression of Cytochrome P450 Enzymes and Amino Acid Biosynthesis by the
Gut Microbiome: Pathways to Modern Diseases. Entropy 15(4), 1416-63. (2) Anthony Samsel
and Stephanie Seneff. (2013). Glyphosate, Pathways to Modern Diseases Il: Celiac Sprue and

Gluten Intolerance. Interdisciplinary Toxicology. 6(4), 159-84.)]



27

A5 InatWananAnslunysdvsalai?

Vo

InalWanaiunsnituanunsanlilgrsaauld in1snsaanunisanAnsnesing Wims ludsa
IINUINIAALAZHNIANTENIN 49-54% UATWLITMIINAIATIINLSLNBLBTNNBHATNITNHAINN
dl [ ' oI/ ' ' o d’l dl tal dl
ReaFuansinalnmasnnndtawial 12 wih uazwudinisinanuluiuiinemanssuiua @
lunslésuansinatnigm luviasamnass (Kongtip P., Nangkongnab N., Phupancharoensuk R.,
Palarach C., Sujirarat D., Sangprasert S., Sermsuk M., Sawattrakool N., Woskie S.R. (2017).

Glyphosate and Paraquat in Maternal and Fetal Serums in Thai Women. J Agromedicine. doi:

10.1080/1059924X.2017.1319315)

@
] %

Arnne: Alananulnalwdaluilaulunu ¥ Anuald 1Wadnd wasNARANaIUNS
viaala?
= v d’j % 1 QI v =S
Fre9unismgany ina lnmaanAnauazduitaw w19 aI AR AN LA LA 117TINDN

ausnl s lunasAnelsemAkaneAInNgIg

A0 sreaziaaAnsAsIanLlUAMINAaN LANA19219D4
Ay 1 fneald HednIuazuanimnag
U wuluRw145.04 -3,311.69IAINFI/NN. Lazaznaw  WIeFmY wazADLY, 2555

A1132.65-3,913.86 b lATNTN/NN.
wﬂuﬁy’]ﬂ'szﬂwgﬁ’mhnﬂr;Tfmsm (21 Faga)
Tug94 3.09-54.1210TAN5H/ARS
wuludnviasdulrrganinAunasgIu Codex
RN 17 FALNAIN 45 FiaaeNg
wululanfA1fuANInsguCodex Tunnsaaeng
(19 faeeng) ludaeAn113.96 — 9,613.34 lulATnTay
nn.
wulunuuuas dun TuRuiinensvasnIuinan  Aallde, 2554
lugnafut uazdainzafeluusiinig idune 8998 sImE NN

1Ae9E1 U1 WATATEN, 2555
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nane wuludnualalussAufunInggIugede 6 fet1a  Thai PAN, 2560
WA a1n 76 Aratalnua lilunaalumsumen
pUszind  wulugieg 419878 119un5iad @amnsuilssil  -UK monitoring data, from

uaeTlm 1y 1Nt IUNNTUNIAL LATRIAN 1 the Defra Expert Committee
&y A e - o , o & B .. . .
& es 1otl uutanaes unus 1e 1A5asilge on Pesticide Residues in
58 11U TRATUUADY DIUNTLAN 1T UNKS TFEA Food (PRIF) surveillance
WIusi programmes (2011-2014)
-The 2013 European Union
report of pesticide residues

in food (EFSA, 2015a)

daiauanisauantnalwids

antanmskainalwids’

o

=2 a dldb a [ o . v . [~3 dl
AMNNUANHIFENTTAYANIINLFaRTIa95U (scientific evidences) Tudszinuidugnsh
YnarAaNziig 401U NSITNIEUINlIEmnA (IARC) g lfiassnisaudalan (WHO) N LA
. ¥ 4 . e
Wuansfunaznanzidals (2A) suriailugansfsunauniminaueesssuusan3via (EDC)

T9ALLNULU LL@ZT?ﬂiﬁ] %ﬂﬁﬂWUﬂ’]ﬁ‘lﬂﬂﬁ’]\ﬂu%%‘/NVﬁ?ﬂLLﬁ‘ﬂLﬁﬂLL@ZZN’]?ﬂ’] WAZNN9ANANS LY

]
b %

dannian naldnanifasiuenldneu (precaution approach) @adunannisdiahn 15 NlAsunis

|
o

5us09n78 M AU N A18989ANN A NI TN RN F2 8 RILIARDNLATNFWINLNNETEU ( The Rio

Declaration from the UN Conference on Environment and Development : Principle 15) Wazng

o |

UniTas@vsianauaudyninfaa@ndisnaasessnisanilssananmningn 24 Hanlésunis

q

v QJQI % dl o o a A d’j IS
Anpsasnelfidauandennlaansis aluayunisaniannisld uwenainil dszmalnaiuioune

o

dudiuniainunsdunieed uazdeyandaiaudnlunseniannisldlinsgnusienisinumenssu a1unem

F a1 aunundANlaanauInngn

4

1 o o o o o ' ' o o '
faiauaveanniznssinisdundauloymnis s saiidesiuindndngianiiaoudesgaauaiandianisldinainme Tuaoen

ANUNHAINIUWITIG AMIENITHIBNNINITANBTNGY AR JRWARTNG waztAsatneszaandginisauelienidnnislflna

o

o & o & A a ° 9 = aal o o oA %
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