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Abstract

This is a literature review of chemical and organic agriculture form secondary
data: academic materials, articles and reports. These consisted of government policies
related to the agricultural sector; ecological and environmental situation, pesticide and
chemical usage in agriculture and agriculturists’ health. The study refers back to before

the year 1960, and the events can be chronologically arranged as follows:

year policy/plan/project situation/activity/outcome

before 1960 - citizens are self-reliant, earn a
living by starting to grow jute
and maize.

- reports of chloroquine

resistance of P. falciparum

malaria
1960-1966 - National Stability - Infrastructure construction:
-  First National road, railway
Development Plan - Large sized-dam construction
(1960-1966) - Established 3 plant disease

and insect pests centers in the

N.E.
1966 - Bank of Agricultural and Co-
operatives
1967 - Second National - First Poisonous Substance Act
Development Plan (1967- | -  Forest concession in the N.E.
1971) - Poisonous Substance Act was
in effect
1972-1976 - Third National - Construction and Maintenance
Development Plan of the Irrigation System

- Accelerating agricultural

production according to the




VI

1973

N.E. Development Plan
(increase production factors
and loans)

High malaria epidemic in the
forest

Registered plant protection
chemicals

Malaria exterminating Project
(in the forest area)

Fansidar® usage
Establishment of Self
Settlement

Second Poisonous Substance
Act

Sugar Refinery in the Central
N.E. and Paper and Pulp
factory

Expanding area for cassava
growing

Forest decreasing

1975

Land Reformation for

Agricultural Usage

1976

Forest decreasing 18% per

year

1977-1981

Fourth National
Development Plan
6-crops promotion and
chemical distribution (rice,
maize, sugar cane,

cassava, rubber, jute)

Malnutrition disease
Gastroenteritis diseases such

as parasites, diarrhea




Vil

1980

Plant diseases and insect
pests project with
integrated pest

management (IPM)

1981

Exchange Rice Seeds
from local to promoting
seeds

Mixed Local Development
Plan

Large sized-jar fund in the

village

1982-1986

Fifth National

Development Plan

1982

Malaria Eliminating Project
Promoting farmers to

increase their products

1985

International Ethics Code
(FAO) determined a role
of chemical business
entrepreneurs in trading
plant diseases and insect
pests

National Forestry Policy
Promote eucalyptus in

deteriorated forests

667 people intoxicated

50 people died

1987

Permanently closed down

the forests

1987-1991

Sixth National
Development Plan

Development of Complete

agricultural wage increase




Cycle Production,
focusing on marketing,
producing for exportation,
contracted production
(started in 1979 but
increased more in 1987)

Four-Co-operatives

burned sugar cane before

cutting

Project
1989 Abolishment of Forest Increasing number of
Concession contracted entrepreneurs, and
Rubber tree growing more chemicals usage
policy in the N.E. Complete vaccination for
children over 90%
Sugar refineries moved from
1990 Foreign investment policy the central
Distribution of chemicals to
prevent disease from rats and
damaging crops.
1992-1996 Seventh National
Development Plan
Production Restructure to Abolishment of Poisonous
be in concordance with Substance Act of 1967
cassava importing Usage of the Dangerous
decrease policy of the EU Substance Act instead
1992 School Milk Policy Spreading of Cherry Shellfish
1993 Organic Project

Abolishment of Preventing
and Eliminating Pests
Campaigning Policy
Promoting fertilizer and

chemicals usage to

Report of left over chemicals in




agriculturist. There was a
special service if pests
occurred.

20% decrease of
chemicals used in rice,
crops, fruit trees and

some farm plants

crops

More imported chemicals

1996 - Leptospirosis epidemic

1997-2001 Eighth National - More sugar refineries in the
Development Plan N.E.
Development of - Increase of sugar cane
Sustainable Agriculture production by using more
Production Restructure chemicals and weed killers
and Agricultural process

1998 Economic crisis - Labour Returns
Self-reliant and Sufficient
Economic Policy

2000 Development of - Only 12% of forest left
Sustainable Agriculture - Accidents, diebetes, cancer,
New theory approach allergies, skin disease, muscle
natural agriculture system, stress, obesity, AIDS,
Conservation and gastroenteritis diseases
protection of biological
varieties
Non-toxic food

2001 Organic Agricultural

Policy
Policy of Agriculturists’

Strength promotion




X

- Domestic Marketing Policy
and Community Strength

- Increase capacity in
competition

- Agriculturists’ Loan
Payment Pause Policy

- Village and urban

community Fund

2002-2006 - Support Thailand to be a
place producing organic
food in the world

- Production and Service
Sector Restructuring

- Natural Conservation and
Rehabilitation

- One Product One Tambon

- Decrease of chemical

usage in agriculture

From the above literature review, it revealed that incidents occurred from
government policies which were tremendously related to environmental changes and life-
style of the N.E. people. The death rate of infants and pregnant women decreased to a
satisfactory level. Almost all diseases that occurred from improving immunity were
eliminated after public health had been in service, but these diseases were replaced
with accidents, cancer, gastroenteritis diseases, skin diseases, muscle system, stress,
allergies, obesity, diabetes, high blood pressure, AIDS, and lack of some nutritious
substance. These diseases are conducting one’s life which was “earn a living’ became
‘make money’. Money was of main importance, forests were destroyed to make a living
and to do the farm to increase income to meet the end needs. From a report,
production increased by expanding land was don more than increasing production

effectiveness. Lack of agricultural labour caused high wages; also not that much




Xl

technology was used. So Small Scale agriculture was not worth it. Contracted farming
was augmented gradually; and in this production system the usage of chemicals was
rather high. Chemicals and non-organic fertilizer is one of the factors that the
government must give directions and see the importance of production increase and
prevent damages from pests. This is because agriculturists do not have far vision, lack
potentiality assessment, do not realize the effect toward food sources, habitations
environment, and health in the long term. However, this study is a literature review. All
data were from each period but there was no concrete evidence that affected health.
There were likely to be reports about diseases symptoms such as poison, loss of life
from poisons or toxins, etc. in various places, times and conditions.

Suggestions were as follows:

Data should be analysed before determining national policy including effects that
might happen in the future by focussing on the public health both mentally and physically

as a main issue, and collective happiness in the society. And effects toward health,

which may be created as examples of effecting health so they, can be solved promptly.
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arun9nflesiuannisgoyAunanan LA Wldinauazmaeldiall nnsldansinan
fngimreinenang aadulUludneosd ldfinsfiled sdumunisnaniifisdu il
nansznusagan el duaziiiing naesaunanssLsaAundan o
W UTHLNEN TN EAIANUEUA N ULATE A LAz RIANUNTI A atfufi 8 14
SMuATANNITEMINNIsINERS Tedduayunsannisdansindnngialsang  uAd
anansaudlaiogidld azduandeyaiBunnnimiudn T 2543 Teilyarnsaugeds
7,000 NINAULN
arsadinanemsignsidludssmalne W
1. 1y
2. anstlasiunndandngivg (pesticides) Toun
21 asaaldlumsilasiumdaunas (insecticide) wialungueas laun
- Antibiotic %W abamectin, spinosad
- Arsanical L5U copper acetoarsenite
- Botanical @u azadiractin (Mnasanedztd),  d-limonene,
nicotine, pyrethrins

- Carbamate U carbaryl, carbofuran, carbosulfan, methomy!

- Formamidine %y amitraz
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Inorganic L#U borax, potassium thiocyanate, cryolite, sodium

fluoride

Insect Growth Regulators lawn

- Chitin synthesis inhibitor 1% buprofezin, diflubenzuron,
flufenoxuron, teflubenzuron, triflumuron

- Juvenile hormone mimics L& fenoxycarb, metroprene,
pyriproxyfen

- Molting hormone agonists (%4 halofennozide, tebufenozide

Nereistoxin analogue (& cartap

Nicotinoid % acetamiprid, imidacloprid

Organochlorine %44 endosulfan

Organophosphorus (%4  methamidophos, dimethoate,

chlorpyrifos, profenofos, malathion, triazophos

Pyrazole (% fipronil

Pyrethroid oA

- Pyrethroid ester 14U cypermethrin, deltamethrin,
fenpropathrin, fenvalerate, permethrin, tralomethrin

- Pyrethroid non-ester % etofenprox

Microbial \%U Bacillus thuringiensis, nuclear polyhedrosis

virus W8z entomopathogenic nematode %@ Steinernema

(Neoplectana) carpocapsae

2.2 stlesnumdalsaiis  loun @158 (fungicide)  &sanuuaiiiSe

(bactericide) (@288191%14 benomy! )

] [ U ] v U
ﬂ']i?\l'li']LLUQLﬂuﬂE!NEIE]EI v[,(ﬂl,Lﬂ

Inorganic compound (¥4 Bordeaux mixture, copper
oxychloride, cuprous oxide was copper hydroxide

Anilide 12 carboxim

Dithiocarbamate L%u captan, mancozeb waz maneb

Conazole LU propiconazole
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Chloropheny! 1z chlorothalonil

Phenylamide (%1 metalaxy!

Benzimidazole 17U carbendazim

Organophosphorus L2 phosphorus acid, pyrazophos,
tolelophos methyl e edifenphos

Antibiotics t%u validamycin &g kasugamycin

2.3 @3a3giY (herbicide) winilungueas laun

Phenyl LY 2,4-D butylester, 2,4-D isobutylester, 2,4-D
dimethylamide salt ttas 2,4-D sodium salt

Bipyridilium (% paraquat (dichloride salt)

Sulfonylurea (2 cyclosulfamuron, ethoxysulfuron,
methylbensulfuron s pyrazosulfuron ethyl

Imidazolinones % imazapic a¥ imazethapyr

Uracil i bromacil

Triazine (¥4 atrazine W&z ametryn

Urea 12U urea wag diuron

Glycines 15U glyphosate

Dinitroanilines L2 pendimethalin tae trifluralin
Thiocarbamates %14 molinate Wag thiobencarb
Chloroacetamide %u acetachlor, alachlor butachlor @
petilachlor

Amide L5U propanil

Triazinones L%U hexazinone (&g metribuzin
Cyclohexanediones % clethodim tag cycloxydim

Pyridines & triclopyr

Isoxazolidinone t%u domazone

Diphenylethers %4 acifluorfen-Na, fomesofen waz oxyfluorfen

Oxadiazoles L% oxadiazon Waz oxadiargy!
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- Triazolinones L%U sulfentrazone
2.4 §13MUANMIRIYLAULAYaNY (plant growth regulators) 1y gibberellic
acid, thiourea ez ethephon
25 ézu&] L2
- s ldiiaunas (nematicide) By metham sodium was fenamiphos
- §935% (fumigant) U aluminium phosphide , magnesium phosphide
waz methyl bromide
- @sanls (miticide ¥i3@ acaricide) U amitraz, dicofol, phosmet waz
propargite
- §9RvREWazaaN (molluscicide) 14U metaldehyde Waz niclosamide
ethanolamine salt
- $15MAANY (rodenticide) tBu flocoumafen waz zinc phosphide
3. a1sdFuaninmu
4. grnaRn g lunsszas

-8

5. answaRn 1A lwladns

nsldanstlesiunndndngivalulsswmalnatuun dugeiunsannn dagaatinain

NAYALIANNTUATIAANITINEATIILIIN TN BUAILE w.A. 2520 HAnsudnunld 6,855

s

FiY (@N908NOMELAANE) T W.A. 2530 Winawilu 14,625 Fu WsainauNnngn 1 win 1
W.A. 2540 Wislu 23,689 Fi 1FaLANANNT] W.A. 2520 1Nl 2.5 Wi
agadmidnianfineaalszasduan 2 edng A A wiuldlugeaunssy

=

(Ug2H104 60.4%) wazldlun1anemg (Usednns 38.6%) a0 1% M tinwuizats 417uaR7 14 1

b

o o | = ] [

mainemsuilaiiy 2 ngu Ae du wazarsinAnAmgnal 2541 a@tsiaRTtdNe
NIFNBATTIYNA 2.9 AIUF Uszannd 98.9% (2.8 ausi) wlutle uazy 1.1% (0.032 a41u
o [~] o o o A
F) LugnsnNn AR

wananazldlunisineasuds  arsnidndngdaldlunisansnsngaiianiuaunive
tlsanaFauazAngluanzaniuuneatia i daan unasany ue s DDT uaz @13
nanaasmluneanada uaishldunnga Tunsil DDT Deudaziuldlunisinumsudy

o

wingafnsldiduanseinunaslutinuEeun (insecticide for residual spraying) Ingianie
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agnatunutauaune-win uazing-iunan lull 2539 8n19ld DDT 75% WP uifsunn
186 B deltamethrin 5% WP tlszanny 4.6 6w asinglsfmuizusaust 2540 luguun
naznanansnsnugaladsenimanianld DDT 1w Malaria vector control program Taei o ld
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Mg ANl w.A. 2522 A1uau 3,194 6 winly 17,506 fu Tutl w.a. 2543 Anduinlefidus

1 4 !
NINAUgIDe 81.75 wafidus nneludasoan 20 T Asuanslunind 3

= o 17

Tt w.A. 2543 gnnsoutinguaesansaintdi ldszann 11 ngu HfFunmd
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wdinta 52,000 nddu AndluifEanuaiseangnaviveansdndsy 31,000 N6 yarINgn
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A1919% 8 szinnuaziFunainisindndngdunse U 2543 NAuAsATINEANIINN AL

R3ANTANANTZITA LAZANUATIANT AN LTS

Uszinningaunsie sunmu AR a19dATY
(nn.) (un) (nn.)

A2 UNA 12,532,982 2,000,546,686 6,875,198.34
anstlasiunaznianlsnivg 7,392,711 1,119,879,498 4,931,263.01
ansin T 29,714,804 3,841,174,367 17,506,836.80
ANFTIUYITE AR AR N 44,990 13,455,638 50.00
ansainls 274,473 71,637,701 104,317.49
ANTHINY 141,680 13,909,943 71,682.60
ANTATLANNNTLATTYLAL IR 1,162,165 114,338,079 748,285.50
AN URELAZURENN 226,442 32,585,211 33,051.18
21770 ATUN L 569,602 62,561,766 535,148.94
anseinldpaunas 21,040 1,815,311 3,145.40
fma%'uj 657,894 22,474,888 644,733.72

594 | 52,738,783 7,294,379,088 31,453,712.98
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NADY 8,425 Ta pivadatslesiuindndngvaniaeniafanin 1w cypermethrin,

glyphosate, carbendazim, methamidophos, endosulfan, parathion-methyl, paraquat,

a

monocrotophos, mancozep, butachlor WAAZIRANTANITAININNGT 100 T8

Sruanddszneunisansileaiuindndngig S
1. Hududn 96
2. ;;’J:Nam HNANL9UsTUATILINLSIY (formulator&repacker) 63
3. fneds (ﬁ%mié’%ﬂummﬁqm) 486
4. fanatlan g la) dszano 4,788
5. UN8Im39 3
6. gAs (MAAnTym lunismauan) linsuauiuuiiue

(fayaneadinginenisinwmstl 2543)
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GREFAIEIGN GREFIReLA i astlasnumaalsaieg
¥ USanm %o U % USnm

carbofuran 2,960,095 | glyphosate 15,536,917 | mancozeb 1,523,116
isopropylamine salt

methamidophos 2,778,960 | paraquat dichloride 2,160,436 | sulfur 1,121,775

endosulfan 1,066,749 | 2,4-D sodium salt 1,713,220 | carbendazim 881,823

methomyl 1,438,625 | atrazine 1,668,020 | copper oxychloride 848,000

cypermethrin 591,036 | diuron 859,178 | captan 456,800

dimethoate 461,842 | propanil 796,884 | propineb 451,500

chlorpyrifos 451,779 | ametryn 757,020 | metalaxyl 335,600

carbaryl 325,000 | 2,4-D isobutyl 725,132 | copper hydroxide 208,620
ester

methyl parathion 288,000 | butachlor 720,839 | phosphorous acid 191,735
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cartap hydrochloride 261,600 | alachlor 655,986 | fosetyl aluminium 139,600
TN 10,623,686 25,493,632 6,158,569
Aol % 84.77 85.79 83.31
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WBULNEIEY 2540 HIFNWENLNATNTUAIUI 20 wisldHunneissaudupauaen  ann
nsAnEeeddAntl Fduleniadngfiasegia  Tussazuwsningmasgiasylidanasie
Ad i NauTus U ldaalssmalng  walusarpaniIasBUNANANINUFADALAL
NINNG1AUIIE WU NIANBRIHEINIWT WA, 2541 Uszinns 4.8 uauay Twanieda
WRenuaegt] 2539 — 2540 TNe 2.8 WAUAU (MERARNADULAININAINAIEING R, 2542)
-dl o g Yo dl a 1
AWIINLRINTILABULLasEALNNIAT LI gNNAU L IHUNANTEN LG

guananulauneinene A Nzanzadls  udiuansliiudaiAn1aesnszuananm

dll dl | a =2 ' dl o !
Lﬂ@@u1ﬂQ?QNW HNUTUNARINIANHINANTENL ﬁ]‘ﬂ@ﬂﬂ’]Wﬂl‘ﬂ\‘luIﬂU’]ﬂVl@’]LW’]%L"Q’]Z’NM@VL‘]J

5.4 SIE9IUNITNUNIUITIUNTTNLNLINLNITANBINIHANTENLAD

NTINHATLANARFUNIWNHATNTAIARZIURANLAENLULR

[

v v
Uszmalnesivegluangudgns geniafauay dusngn Jarumunzandniy

Trauazunasiazunsaeneiuglfeenen MerdauaziEnn nsudladloyvnAngianyfom

o o |

Auagatnaunsaaluilaqiiuaesnemng Aa nsldasaiilasiulazindndmngialunig

a

flasiuuazindnlsn wnae uwavdana daqiiunudinisldansaitlesiuwazindndngivg vin
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TAanssunueesunasdngiva Mliiiaunasatialud A s unusieans was

Nanansenyunsausefawandenianinssuazniedenlu fo 4nd wazuyel

' '
a

Tusaunessuneunn siavasanlgnulsuinalnaldinisnszananisuas g
AoAsEgRaludinTuaeTiin iNaauaIANFRINIIIeIRaIAN e luLsTmALsy
I N 4 a ] o a [ !

paIalan  naepe  nsranenisuanainnisUgnivaudn  2-31ia  wdunisdgning
a dld | QI d? ' a dl v o dldd? Z’/ ¥ o o

AT IRANNYAAANTUNINNGY 10 oHa  AanfilARnIsdansnaY  sauvisldansindn

1% |

ARTNTNINITNEAT N ITENIAURENNANARA eUTENI 90 Iafidusuasnuin

a

o A o !

Y N T U VR . cd A4 Ao
wnzdgnieunn uililamausanieNunuaanLdeeildnsgauat lunmusiadlemea iy
UszmanAmuudn  wseudsemaluginimnesiuy  wenainideliloymluizasnisiu
Snnanasilaendoandngnonuy  unas  @elsauazimesnsunau i lifnmaw
REMNETIIAIUNIN 1300 UATHAANTIBSNANAR (WIAAT,2533) Avtuansadilasiuuay
NanARgRTdInsiunumAAnyetnennlunIIngs  WARNANINITNEAT  wINEQlu
ada o dld 1 d’j
35n139ANN9NA lnInil

= [ > o @ a = (% 4
mimu‘i’]mnuummqmﬁmgwm( ANATAU ,2535)
= o o o o A 1 dl o Y a 1 2 2 1
ansadtlasiuuarindandngianguiinliifanansenuatsuinannisld aun
1. ansdamazinguaainilunaesu (organochlorines)
2. ansdaaszvingueaini lunaamn (Organophosphates)
3. a1sdamrzinguANFLNR (Carbamates)
4. A130NAASINT © W1sIAen ( Paraquat )
%4 I'd 1 o =
A1949ATIZYNgNEBTNIIUARDTY
o '8 1 '8 = 1 % 2 1 2 1
ansdamanzingueasnilunaesu anautieannugmslasaainals 3 ngu Tun
1. NENaYNUSURIARASIUARALNUE (Chlorinated Ethane Derivatives)
Fnatinaaasanslunguil 16 DDT (Dichloro  Diphenyl Trichloroethane), DDD
(Dichloro Diphenyl Dichloroethane), DMDT (Methoxychlor)
2. ﬂﬁj&l‘l‘ﬂﬂ@iﬂ%‘u (Cyclodienes)
ﬁqmmmmmjmﬁmﬁ Chlordane, Heptachlor, Endosulfan, Alodan, Aldrin, Dieldrin,
Endrin
3. ngNaue laun
3.1 ﬂ@:mﬂﬂ"mﬂ@ﬂiﬂéﬂﬂmaﬂb’nu (Hexachlorocyclohexane) lsun o

(BHC) wazaumis (Lindane)
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32 nguvengilu iy Aunles (Phenacide®) visa Wunand (phenatox®)

Chlorinated Ethane Derivative (Halobenzene)

DDT luansnviniiinain1sfinzaiequussunnign  fuilszniu DDT wadndu

10% 20 N lfifinanisguussienismataziinuiundn 5 andingd udaaintiuainig
1 ddg{ v dle/ o R ¥ a

azAe A1 gilaeniulseniuasazaty DDT a1avinlinemnald anwnaesnisaiedin
ANYIIFanNazang ANl DDT unnndifinann DDT visafaniazaieae1elaas19mils

DDT azlifimasia Cerebellum waz motor cortex 484 T¥LULsz@MAIUNANN 1
a dl % 1 1 a nl/ Y dgj 1 o ¥ d’j o ¥
AnaINsRusiudnand g du ndaaldluss uazdn ndnuiletinlagnnsesu

DDT NANISNNIULEY adrenal cortex Tudndifianfeain DDT azwuiinsanaaes
Centrilobular 284510 AATedeNAseL°] lwadlszamlinejaedsruulszamdiunans in

o . v X o . o o

nalasuulaslasiuaesnduilaiala wazvaan lalaey AnmausInuNINNgaly
A imaaaFfy halobenzene Aa ALgNYInane

AINITNNLNIIARUN (Clinical Findings)

a7 nsudnnaAnylun1nfiaiEeINgs halobenzene Aa aNAaU U Lazdn

AINITNELRALUNAY (HAAIN135ULTEN1)

1. NM95ULlsen1U DDT W9 5 NFN WIaNINN9T  AziinaReuat N UL BuEenIg
T 30 winine 1 dolue ennsdenmde  adunvdiulanannannnidnavaess) inau
AINTMIANAFUSIU UazTiasi@aaalindi

2. 9Fudleeniu DDT weNnnndn 20 N3N AxlleIN1InNIzANYenian EFuaul 8-
12 dalie  pndaseinisdureanduilelnaBundse: ae waznszanelldausine] e
$9MY Uesgaziannisdneengule  adaiugiaenlaFunEann strychnine Iwasay
nd nsmelaaziialuszazusn uazazdnlussazsan

3. sanazaaluansisznaunan organochlorinated pesticides NuanetiaARaNN
avaemaazanansiniiinain DDT waziiunInAssuuLlsza ndaunats aanngag
a d? }% = dgj a 49{ o ¥ a % = =S
naruda] azliannisnglasu] inarudsaingladaly nuwdnll  vivegais
AN7azANe DDT W1uiautly 1 dalus

AINITNLLTDS

anilszdRnesinaungesdudaiu DDT Wuwaivanamean  LazAsantang

DDT lulasiuzessnaniagens 648 ppm Afpsiaineglfatnem  luansiipuiall nssa
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WUANIN 15 ppm  dssinunasnguilazazanag ulaiuassseniaiunaiuiuiag i
inaenstiaUng ludndnaaesnldfu DDT wudrsugniinane

Hexachlorocyclohexane (Benzene hexachloride)

Benzene hexachloride — gnazanldluluiu iunnazress] anasiiesaingn
metabolite  viagniueanunivilaann:  gaatse  visethwn 1w isomers A 189
benzene hexachloride Lindane gniduaanunidangs ludninaaasilszuansngui azwy
= X o A . . = a
nnsmnereailedy Inndasuutlassed epithelium 2eaaentn An1sddaauidaslugnes
adenal cortex ba¥ bone marrow

AINTNNLNIIARNN (Clinical Finding)

o “ dowy o .
a1N1IANLLaNeAe 8 nnTAauld 4 uazdn
ANSNHAAUNAU (1A23FFULIeNUYToAATUNNRIUIRRTWIUNIN)
a g aI/ o o o dl 9 2 al
a1n13aziintule 1-6 drlnandeduda  enniseaulduaziesd@aaznuiluenig
WINUATANNANERINNSEN  aInnsazhTudIvTaiauas fuTiae9angNt  uazFamn
azany lWL19TE8 81n19 dyspnea cyanosis WAzsrUUlMaREUANMAY aziinluadng
9A159

Tunsalnlasuludsunmldunn azimlfiiaeiniiaden wiiia dosdsee pauld
aI/ 1% dsj e 1 di/ o v a A dl
du  ndnaitlelidugs  levesanawaniaviniiiascAnaiAeagnan  ayn vaanan  Lie

J4 . - X .
AR EAINLFaleINI g1 Azl

Toxaphene (Chlorinated Camphenes)

Toxaphene 1l3znausae Chlorinated terpenes fiu Chlorinated Camphene 7
aAtyazAssia  (stable)  1-6  heulu@wandan azanaldaluluiiy lTdazaeluin
toxaphene fnaRIanUlFluglarsindaunas daiunsiazaneunls luglansuauasy
dndiu wazansduduazanglulady auianinldianaaes toxaphene  Tuiluniilszanm 2
nfu toxaphene Neanlinldluenisae 7 ppm wenldilueniald 0.5 Jaansu/
gNUNARINAT NUIHAUANEAINNI95ULsEN U toxaphenetiaaun

Toxaphene Wizt lfiinainisdniaansysuanes uaz spinal cord WanaINiil

v X o e = = P
ANNITNATHLUAAL u’]@qﬂ‘lﬁ@ ALIAEU ﬁ\lﬂ’]ﬁ‘ﬂizﬁ!u medullar
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nsiaEeLNREUINAUATNLqAAaARaNANAY HiRenAdsluanes tan spinal

cord #Walanazanldian Nennslesuanin Annndasuuilasludaunes waz spinal cord i
Yo oA a 1 d’l’ o = dl o

nmaaed dndinanset19iTass azinnalaauudasl parenchyma aassuLazvaan

AINITANLNARUN

dlo [ A a o

ANNINANATYAD ALAYIU LAzEn

AMMSAMAAUNAU  (ANN1TFULIENULATATHNIHIML)  AzwLaInedn
a X = = ' p A ny a ° ' A
Aetutes lnglideinisuanidu] wianaasianisaauld uazendauinninew usey
NaREDeAe  aziannisdnaunssisszuumaladuiman  annsmatiaziinulusemdng
4-24 Foluaudafaie Tusafiadeldione uasdnazlennisseumae Wluse wazan

e 1 M v
wisN190dsne 1ol

ANMSAMIASY  (annsfudszyiy mawngla uazgeTunieioniia) lu
o 6 a a 2 1 B~} = dl o 72| o
Andnaans toxaphen WaReieandn DDT uwatnuinisilasuudasessiunaslnlfiguiu

mju‘l‘ﬂﬂavlﬂ%'u (Cyclodienes %38 Polycyclic chlorinated insecticides)

fetinsnasansnguilléun  chiordane, heptachlor, aldrin, dieldrin, endrin mirex,
thiodan Az kepone ansisznaunguiiiiluaisdummsiavaelilulaiu uasliazany
Tt Aldrin azAesa 1-3 @1iinendald dmiusnaw azasiailumen il vizeuiung
Tdnazlddomen vianan lTugilaesdu waiazanetn visalugilansazanslusainazans
Aunzd hunldlunsindaunas AuFLaAtuANUNALIN E9 LATLNATEI

AINITANLNIARUN

nsfinfaINAa1TNgNL aziianiedu 4n

NFNANHLLLIREUNAY A2181N1T  hyperexcitability §1 ataxia waze1N1TinNaz
a PRI o Iy :
Gulu 30 w1 D4 6 delne  wazmnuAlsnTnAsTuulsTamdaunats ssuuunala
Auwian  TwaunFuilsznay Chlordane 25 Haandw/Alaniu azwulagninans meoa
fagnzasnulilsiuluddagny  1aaneenlutlagnny wsaliiilaaazias (anuria)

a a dy [ Yo | 3 v a

nmafaReuuLEese Tunsldsu Kepone duszazinanuiuazinliinneinimng
52UUUIZA N T4 Kepone WAz mirex NN MANANZISN IUERdnAaeY Endosulfan THARSNN
Tidnsdnuuy epileptic  aila grandmal e  petitmal wulslugvinauagnaaiuans

I EAC et P N R RALIPINS pIvamanaNeInudiuansnuuuaNiny

u

Ce

(epilepsy) wsansazmnaliifuilnfilevgaduda a nnsazdasatuiundt 1 anvsd

WAININEAANEA WTaNAIN1IAAN L UNAL
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nalnnsiiadsuaId1snax Organochlorine ludRInaaas

= - P s 1% a = %] a
nuNrendad  Weasgnnszduasiianisnazeslnaad s s s illun
= & a = al/ . . & all o
adeuazlvasananmad  AansRnanlsiadis  (Depolarization) iadazitlatunaug
anminaldleanisiuenunadaundudnguiad  wazlaeslnihansananaading
active transport LiAN133nanlsidi (Repolarization)

nalnnisifaisaesanguiialinsuuddn  willsasudn  BAR @m0

wasuwlasnsrudelnnen warllupadannnudulszamueateon  Taafivinldidunau
] = 1 a 49( o ] dl 1 %

nsuds TnRendwmaanunauay  uagldssiunsauddllunadannnuaadsioy

wisNalunaialsngnisaifananadsling g

anananzifauadnsiAng s Organochiorine ludninaaag

ATUENITUNNIYssINUGMENeNTI3NT8d International Agency for Research on

Cancer (IARC) lfutivansininiioms

nliAnuzse s 5 ngw Aie
' = Aaa o - i o b & @ VY
nqu 1 peasARRindngutsTnidadmin A dunisals

] & Aaa = y o g o vy
NQN 2A ARRANTLANNHUN ﬂﬂ"lu‘]_l\‘]"ﬁﬂ@usﬂq\?‘ﬁﬂ’)qwaﬂﬁuLﬂUNZL?\ﬂm

1%

1 A dd‘d 1 dD 1 o 4 =3 14
na 2B ARANTLANNNN ﬂE’WuU\T’ﬂW@ZQNﬁﬂ]ﬁ"’l’]'E]’]’Q@t%’]slﬁﬂul,ﬂumtlj\illﬂ

1 A
aNal o

' P | \ Ay v o ¥ o @ [
ngn 3 AeaTANNES AN LT lFgvin i audunsels

a 1

ngu 4 Aemsiniiuangruinliinliaulunzse
Organochlorinetnstfinfugranenziisludninaasuayluni Fapenai 9
n15ld®1sngN Organochlorineluilaqiii
ﬁ@qﬁuﬁmﬁmaﬁﬂzﬁuﬁﬁﬁmLLmN war AmgInanNTInERs  wiiesanieeiingg

anld  uaranaazlinnsanaautinunld ﬂﬁzﬂ@uﬁumﬁ‘mﬁuﬁﬁmmmﬁfszgﬂu?ﬁlqmé’@m
ﬁﬂlﬁmmiamwwumsmjuﬁiﬁlmﬁmm@mqm?mwm ludu T
MsSnEENAARHALUNAUANN Organochlorine

1. manReu Tnal¥suilsennu syrup of ipecac

2. W activated charcoal vasanndnsiasdaerin 2-4 ans

3. #719Aa19zA%8 Normal saline (il lasfuideansazanefin lasugaudna)

4. gud9aal&dnAae 20% manitol (200 mi) Tng/ld Stomach tube
5. zﬁ’wﬁwﬁqu?mmﬁ'ﬁuﬁmﬁummzﬁuﬁé’qaﬁﬁmegiﬁmmm

6. 191 Oxygen Tugilhanungladuazanasiasdoanisuiela (Artificial respiration)
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7. WenF1ua1nadn (Anticonvulsants) 1w diazepam 10 mg MnvaamaanA1EN
ansingslaiadnlst neuromuscular blocking agent kazALANNITUIEla 41y
?ﬂﬂ‘ﬁlﬁ hyperactivity u?@ﬁmmﬁu (tremors) 1 phenobarbital sodium 100 mg
Wiamimndaleaundnenmsdnasaduwieaunssialdte 0.5 nfu

8. Tliananszfuszuutszam Wy epinephrine wsnzananliifia  venticular
fibrillation

9. 1% Beta- adrenergic blockers Wavalafuinalni ( dysrhythmia )

A5 10 agdgnanenziferesansainlilunisinsmsngs organochlorine kazadenh

dl 1 | <
GHNGRI RPN EAEN

NBNENTIS

dl = o dl | @
TRANTLAN adeenunzLay

o/ 6

dndneaea(tiln) AW (NGN)*

Aldrin Mouse,rat 3 Liver

Aramite Dog,rat 2B Liver,gall bladder biliary
duct

Chlordane/heptachlor Mouse 3 Liver
Chlordecone(Kepone) Mouse,rat 2B Liver

Chlorobenzilate Mouse 3 Liver

Chlorophenols Mouse,rat 2B Lymphoma, soft tissue,
nasal

cav. and nasopharynx

Chlorophenoxy - 2B Lymphoma and soft tissue
herbicides
DDT Mouse,rat 2B Lung, liver and leukemia

Dichlorvos Mouse 3 Esophagus



Dieldrin Mouse
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Liver

a £, & N al , . o =
f1919N 11 @ﬁ;ﬂqmﬁ ‘ﬂ&l:Lﬁ‘\i‘ﬂ‘ﬂ\‘]@’]ﬂﬂﬂﬂlﬂ%ﬂqﬁ‘m‘]ﬂm?ﬂ@}l organochlorine LAZAIEIEN

-dl 1 | <
GHNGRIRPISIHIEAEN

NG
Feansnd afensfifunzise
dnineaas(riln) AW (NAN)*

Hexachlorocyclo- Mouse 2B leukemia,liver lymphoma
hexane/lindane and soft tissue
Methoxychlor Rat 3 Liver
Mirex Mouse, rat 2B Liver,reticulum cell
Quintozene(PCNB) Mouse 3 Liver
Strobane(terpene Mouse 3 Liver

polychlorinates)
Toxaphene Mouse,rat 2B Leukemia,liver and thyroid
Endrin - 3 -
Epichlorohydrin Mouse,rat 2A Nasal cav.,lung, and stomach
Hexachlorobenzene Mouse, rat 2B Liver hamster

a15Ua9nuuaziIaAARgNT Organophosphate
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ﬁqmﬁqwmmamjuﬂ%’m Carbophenothion, Coumaphos, Crufomate, Dichlorvos,
Dimethoate,  Fenthion, Mevinphos, Ronnel, Trichlorfon, Diazinon,Methamidophos,
Monocrotophos, Ethyl parathion, Methyl parathion, Phosphamidon, Phosdrin ,4a.
nalnmaiians

anstleariuuazindndngiings  Organophosphates Lﬁfam’hzj@'wmmﬂﬂﬁugq
bl Cholinesterase lusnanne L@ﬂ“ﬁﬁﬁﬁuﬁﬁﬁm@w acetylcholine 15y cholines

LAY acetic acid AYANNNS

(CH3)3N+CH2CH20CO.CH3 —> (CH3)3N+CH2CH20H + CH3CO2H
acetylcholine choline acetic acid
Acetylcholine  {lusananslunisaenssiatszam  (nerve  impulses) 289
preganglionic automatic fibers, postganglionic  parasympatheticfibers WAL
postganglionic symphathetic fibers LNTHA Fulszamimaniazdenszuatlszamlues
pla dwen semiinans namimizewns aNldEn  nsvimaelaanas bronchial glands,
eccrine sweat glands mm%@@imm@uﬁ@@lﬂﬁluj lug1anne WenanTi acetylcholine €19
Fusananslunisdanssuatlszan?i neuromuscular junction (motor endplates) WAL
synapes Fn4°] 184srUULIEa MAUNA19(Central Nervous System)
weulnlladueamasasaniiu 2 ngx Ae
1. True-cholinesterase enzyme 78 "specific" ChE 79 acetyl-cholinesterase
(AChE) el anuennzianzadlunsaangans acetylcholine 1nn  wuldluimagiin
MaALAN LIARLIIYAIM LAy neuromuscular junctions  luilaqiiudslinaudumnasnig
afaeulmiinuiuey ﬁuﬁwgmdm%‘w%umw%‘@m Aunsafmadildnaenua
2. Pseudocholinesterase enzyme 38 "butyro-cholinesterase" (BuChE)
Lﬂuiﬁnﬂﬁgm%ﬁuimwmﬁﬁu aznueulmitinn gial cells 189 Central uaz
peripheral nervous system, plasma BILl LL@:ELume::%Iuj AAnu@nziatzadliunig
#Qa18417  acetylcholine #aendn true cholinesterase enzyme WAZINITDARLANT
butyrylcholine 155

mﬂﬂﬁaunﬁ’u“ﬂmLﬂu'lfnﬁﬁgné'fué'ﬁ (Spontaneous regeneration)



147

2U1AANTULSI2RIANNLTUREERY Organophosphated Tuagiu

1. AANUASFN (stable) 189 acyl-enzyme intermediates ( Phosphorylated
cholinesterase )
2. ﬁmmﬁwmﬂﬁﬁ?ﬂﬂumiﬁu& wlmsl cholinesterase (ChE )
Phosphorylated ChE A9AANINA9Y  Carbamylated ChE  WAANNAIAIUAY
Phosphorylated ChE 284 Organophosphate kAazatinazlivinmu %u@gjﬁu
1. AR Organophosphate

2. Cholinesterase 1894m3LLAAIHA

Aging 152 Dealkylation
Phosphorylated ChE @naunsailasunauiiluienlodaassldlae
1. Medwesluseanielaeauaunis  hydrolysis  2U9KN3INATREINTN NNg

WAz Aged enzyme

1
=

2. gnnsedulnaans (reactivators) Mdnli/lusnaneivanszdu Phosphorylated

%
=X

chE hulasundunnedlugtieulnBasiat
Aged mono-alkyl phosphorylated ChE AfquINN31 dialkyl form uaziaulmadlu
71l aged form azllanmnsagnilaeunaulferluglreeulnBasndwialy snsdalu
n13.1A aging %uﬁumju alkyl uazaiiavasg chloinesterase
Half-life 284 mnﬁ%‘imﬂu aged-form a4 phosphorylated cholinesterase L
aratiaasuAnsAT Ut A aged-form 284 diisopropyl phosphoryl AChE a4
SAAeALAIaAY half-life Winfiu4.6 Fali Diethyl phosphoryl AChE  aging half-life
Winfu 41 Falue §Ranaesnis aging WnTuile pH anasuay aging gnAlLANIAtNgs
ionizing il pKa 6.4 yanannil aging ﬁqﬁuﬁuqmuqﬁwﬁu SmsnnaLiy aging aufnTy
w10 LﬁﬂLﬁ@ﬂqMMﬂ”ﬁLﬁluﬁuﬂﬂﬂ 3°C ilu 25°C
Organophosphate Lﬁ"@Lﬁﬁ@jéwmmzﬁué\u@uiﬁﬁﬁq "true" cholinesterase (AchE)
uay pseudo-cholinesterase (ChE) Lwimmanﬂ"ugmuiénﬁ pseudo-ChE @t39n4n true
ChE  fatfunnamsaavniBanouaulas]  cholinesterase  ANTIELRAIIA pseudo-ChE
plasma 38 serum mazasyin NI RN suRI e Teda TN AN AT TE el

1 v

cholineterase MEMNANTR 7901791707 luazilaariu N ldasinasmsauazsiuyingd

u
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Wawultsd cholinesterase  gnfiugsasiinnisAadaad  acetylcholine ilanel

u

dszam uazazlinazdu receptors nliAARINNIMNY Over-cholinergic activity Aad
anedenszuailszamnaeninan Usunne  ChE  gnéiudy  50% azuansanaisau
sunny ChE gnéiufa 80-90% azynliimnald e nnsimaes Over-cholinergic activity
- C X
AzHa1N9FN9°] 9l
1. anslunguaesd@anisia  (muscarinic  effect) ArdaIN1g  UIAYBANNIN
a1lReu  Viewdn Wimbia beeaniin weladunn duama 0 @ennspauANng ae
flagnziargans
2. anslunguaesiiianftia (nicotinic effect) ndNHagnnIzsuNInndlnG Tne
dl ¥ o ng [~] [ 3 dlf 1 o
lwweutin wilian au iWusdunim ndruiiennalalunneu
3. g1 essrULlszamdaunansazduan Uandsue s 90 nanamnala unngh
%
AIN9NELFRFIUR9 Organophosphate
21N13N BT84 organophosphate TuAuLazdRTNIASL  dunsonnlHiianese
1 ] dl a d? o 1 d} dl Yo U
srutlszandsunansuazsruulszamdoulany TURATURAITRaNian A ua1INgx
&, .
i1l (delayed neurotoxic effect)
Grob uazmAtuz (1950) lddunmanudn filsanifiafeann parathion aziiainig
= Ay 9= o o o " e pry X a o 9o
wrae sy dadn  Faeld weulindy wazileewns ennnumanilaziianasannlasy
parathion 1 14 3 Uansf
Spiegelberg (1950) IAAnEINN9LAA psychopathologic-neurological delayed
' v = _ - Y .
lesions  ABIHVNNARANTLANNGN organophosphateﬂﬂumﬂﬁ‘mi@ﬂm\‘lw 2 uazlAul
a1n196i197 aaniilu 2 nguAe

1%

AGNUSA ANNITATIRTNNIUNLIIHAN BT AN
X . :
1. ANNILINIZILFN WAZAIHNZLLDNZEINLAN
= a a o 9 o A
2. HennsfiaUnAniednes nsmnzanld sruudiala wazvaesides warman
FBINIINIUNARARS
3. MbildAa(intolerance) #ia alcohol, nicotine wazeNFingT BnuANETHAANANR

Ko no o
DI RYS RNt



149

nguaad AmanUlaten azfluenAnIuAINe NI NGNS BNANLLNNTY

NINBINIVFENINNGN 1T

1. FLA (depressive or subdepressive)

2. ANBUADET

= A A a a

3. HAINIUAANUTAINAATA

4. Rensiianinneszuudszainianties (slight organoneurological defects)

anawadeAinIuWI 5 89 10 1 Tun1sifiafisgunssann organophosphate

@13nN9ALNad0rganophosphatem liiianeRassuLlszan luanlazdnsin o
anN1gpolyneuritis IHUANNIAUD distal skeletal muscles 18938z dULULATATIEdI1
a8 (Lower and Upper extremities) lnain1si@as(degeneration) 484 myelin - sheath
WA axon 184 peripheral nerves, spinal cord ¥ medulla  Organophosphate L9A7
HnuanTRgudaeulad AChE 91 motor end plate AusiaNsoin iinAdunalFluaw
wazdnd Waevannldnnate myelin (demyelination) 1 TOCP @1151 DFP waz mipafox
Huansidiaanaiunsagelunisdiuds AChE 919 DFP, mipafox, TOCP fiugiy ChE lu
dlf di v o . ] . o o
Waitlellszanlan wazdnusan1ang myelin ludau white matter Tuanasuaz ladunas
Ixpae

. Y A o 1 dl o Y a a 1
Davies  WAZHIINIU giugldng19lsznan Orgenophosphate M RN s
v v o X

sxUUITaNNATARINgMIIATIAT19sNT

RA B F = fluorine

\/ R = alkyl
/N |

2

R R, = alkylalkoxy 38 alkylamino

A = oxygen 39 secondary amine

B = oxygen 38 sulfur

o

1 v
ansnigaasagl nliia neurotoxic LA UEY eurotoxic esterase”

1
1 =

neurotoxic esterase (neurotoxic protein) ﬁ@ﬂuéwmmxﬁwﬁﬂﬁm’éwﬁﬁLLmi\‘mgﬂ

u
o 1

maneluszunilszam Teevinliings acyl dudusumeidadliveaeulad neurotoxic

esterase g lieulnigndudy warisneanadwy aging 189 "neurotoxic esterase”

a

IApaNNNs s DFP
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dll = o . = o ] o 2 dgj
Walninang axons WAz myelin - aziinnvnanwsellfanduileans (skeletal
o U U dg/ .
muscle) N lEnaNaanane (skeletal muscle necrosis)
NN95NEN
1. % Atropine sulfate 81aazlaeRan1sfutlsennue andnnan visedndraesiaen
a1 SnnnuazpoudniiIuiuensresdilos nelu 24 4ol enaldiuanngn 100
o vy Ao L G A A , » o
mg arliaundnfilaaNAnNL e atropinise WANN ARBIN1TNWANLENY UInUta Tnas
[~1 1 ij/ 1 = v dé’ [ dl
139971 120 ATFeNIN anneslngarhau uaziavasaauiulussazuan esannlu

=S

28zUINANAAzHAS Organophosphate iNeANNIzwIza l&Ngagatalaivun aadud
1 auiunisl9f atropine avfiasnnnne Lmzmuwﬁ%ﬁmqm%ﬁLﬁmmn acetylcholin N9
1% atropine  871aazuINiUAMNARINTT Az lHNAR®ANN atropine M3 W WUTNAT
FuAu 140 afvuf dhnwiauazdenusie n1gldsy atropine overdose  annsRe
1 [ Vo . o o Y %
guusainAuns1H3y atropine laiasne wazazvinlinnels
2. luseiianeguwsasnn azlik cholinesterase  reactivator  Wipralidoxime (2-
PAM) azlinelu 8 dolusvdaiaiy Tudluajarly 1 n¥u (awaeda)anty 50 un/nn.
UnAATUNINALRAdNNANUTENNARAREAAIASAIALY BNATININATYE AN YARALARARN
Tnananiuinae e glucose 4177 Twseguussanaazligly 1-2 4alus uazdnailuas
Tianlugag 10-12 4ol usazlsiiivann 24 daluavise 48 dalnafunnnigansizenaas
Tldua  wenlmitiuna aging waan1sli pralidoxime Aagazliidne drszuuniamelagn
1 A [ % v . . 1 dl 1 £4 a
NALUINUIANAIRINNNT I pralidoxime AaglaATasdauigla N9l 2-PAM LAUTUNA
analifihevgauiela anatemnalisaiunislyd 2-PAM Feaudladngilaeldiuisann
a3 organophosphate f1#FuAHAINAINgNEY 2-PAM Tsanunsn reactivate toulsiign

v
o o

velan1719 2-PAM i lUnduaznin liAanEann 2-PAM

A19KIMNAINGN Carbamate

maﬂmmmmjuﬁm@Lm\m@mﬂuﬂ@'wﬁ@ﬂ 3 ngu lAun

1. nguidu-1au lawdaasunme T pyrolan, Isolan, Dimetilan, Pirimicarb

2. Phenylcarbamates T Carbaryl, Propoxur, Promecarb Carbofuran,
Landrin

3. Oximecarbamates laun Aldicarb ,Methomyl , Cartap
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o Y % dJ al | 1 | 1 o/ <
Carbamate #a e Twideslanwiunsa  usan wdusneazaanesiagi
1Ha9aNNazLsanng hydrolysis At hydroxide ion  AauMnRNgeIn waslngiawizil short
ultraviolet wavelenght (254 nm) az@antl Carbamate 3alunaziledudaiLaINIAaz)N
Oxidize 522U
a a 1 . A o Z// & .
NFNANEUIANIANTNAN  Organonitrogen Aeazlddugaenlad  Cholinesterase
WiulAsaiuNgn  Organophosphate  whAazifinfinsianyeiiasnd1  Organophosphate
P
RGNl
1. Carbamylated cholinesterase aaneiFialadnenan Phosphorylated
Cholinesterase
2. Organonitrogen W1ugbrain 1#2nnNn41 Organophosphate  Asinasia  brain
Cholinesterase activity fiaeindn
3. MuNeuiuAe 19 Organonitrogen (Carbamate) Was Organophosphate 416190
NAU
Placenta M InaNEALAN 1 WATe
N195NEN
o ¥ dl a a 1 . 0% . dl L%
mﬁ‘ﬁ‘m:f’]QﬂQﬂWLﬂmWH@Wﬂm?ﬂQN Organonitrogen Py atropine sulfate WAL
qMENAAIN acetylcholine Azl 2-PAM  wanz 2-PAM laignunsn reactivate Lawlasl
ngnéudalaeanangu Organonitrogen lnnga nsli 2-PAM Au@ensianiaiiniiean 2-
PAM
mﬂ%’msmﬁu Organophosphate LLag Carbamate Tuﬁ@"gﬂ'u
nsduAzdanngy  Carbamateluilaqiiuiitasaiin  suvisdss@nsninaindnans
ngu  Organophosphate  uazsiAuwend sy g ldiinsasnaaenldasngs
Organophosphate 11NN41NgN Carbamate ud@13ngx Carbamate aztlaansiundnAni
W191AaN_(Paraquat)
wisaeniiluaisindndaie (Herbicide) Anat/Tungu Bipyridyl Herbicide Wamane)
' o - A o PR ¥ )
ag/lugtliennaonanlsd indedawn  JTen19n19ANE1e WU gramoxone, preeglone,
= . . A = v o
weedol Gramoxone AR paraquat dichloride waqiugﬂmmmm NAHLANTY 20%
wisaten Weatlugilansazanaazil pH 6.5- 7.5 AAnuaniis azaratnlén azaie

1%

Tusvinazaneguvisdlfiantdes Hanain (corrosive) lamasussqluniauslane  pewialu
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ansavaafiluns uazilunans azusndaluaisazanaiiiusisuazgn reduce. lviag lugil
. X = a N NP a = ~ oA .

free radical Teazilasuiuanos vireAuIRu AgnEFENanTadn methyl viologen w191

Aoan Tszie

o A o 1

Yo o o A 1y o Y Ao a p o
Wﬂﬁﬂmfﬂwhﬂ’mmfﬁwﬂumw N bAZ T SL‘F/LQN@ﬂﬂUQ‘ﬁWTV]ﬂQ@'ﬂuLL@‘ZﬁNﬂqqﬂ'@l\?u'ﬂﬂ

A o o o

nd1 30 cm eengnalaenIinateiietieNTd@ileY azuunnneednlanusu Insaniy
a = d’( a o a = o o a = 1 = 1 o £%
AumleNmNazinzAnfuayNIARBUtELa AUl szquasRumrtiaatinawmta iy il
WITVAIBNUHANNT
NSINANY
dl ¥ 11 o s o 1
wisenenieadngienie aznszanalddalan fu ln uaredaavsine wismaenlu
szuulvaney 90-100%argndusannistiaanaznigluy 48 dalue ndsanunwisaenly
. C e ~ . o X
adenzrneazgniaesdngesuulnaney uazgniueannieilaana: uwiduiiaundinime
& 4 AL & 4
senluilaifiaazuuall Ysnnuaesnimateniidasasaninainiieitiasine naanizan
angrunsan Winanese Ayt IHduafians
wiseneniediginiearldiuainansauniiafinan  NADPH-Cytochrome  P450
reductase WlasuiluenyadaszaainnaIAen (paraquat free radical) Walfiuaandian
AYYABATLIBINNTIANENAzNeanT ladatinesniuddy  paraquat  dicaton  way
superoxide anion radical Walnis reduce ﬁl,ﬁmzul@mf (reducing equivalents)uay

o

LNENN fN@iﬂ’]’ilﬁ@ﬁ‘]ﬂﬁﬁ@ZLﬁ@%‘L&%ﬂiﬁmW’]’iﬂﬂ']ﬂﬂ/l@;‘igﬂ reduce WA¥QN oxidizd sl 91
WiAndsunaes reactive oxigen species, oxidative stress LWaz lipid peroxidation%u
NINHE LﬂumaiﬁﬁmiﬁﬂmﬂLﬁ@@'@ﬁmjmm‘iwmm Ineanzieideten ldlen
antdu (lung inflammation) wasRadsialuszdnaieten (interstitial lung fibrosis )Lilu
ualtfszuunismieladuwan auenarin i i luige
dinuasssinandngialdunlumanziuasnidaamila (2532 )
annsdnsatinaesansindadngiaildiuuiniy 17 ANNIRUBINA
priunaniaaanile THundamdn nMAug aeunnuy Fugil wATWUN WATITANT 1FTNET
AT WundngAn wlass Fewde ey ATATIN® anauAs 43und uuesAne
909511l uaTT81il wudn nguilduanldun organophosphate . carbamate,
organochlorine , WAa¥ pyrethoid AINANAL quzmiﬂ@;u organophosphate  Wag

carbamate lHgedanINNgn 90% Beiannn alanlduniign 5 suduusnlsiun IWanesd
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605 (parathion, OP) , WU 85 (carbamate) , ¥1alsaaw (OP), W31AU (carbamate),
WAL (carbamate) Wazalan3i (OP) (TUWA MTUNT WarAME, 2532 )

TUAIBINNNANS L ERISANARARFNTAIUIUNIN

o

AMNN12A1TRATFNNHD] (ANATAY gETN99A) WAZNNTANHIANE (ANTNE 1N

3

'
o A

Deiug uazAz |, 2535) wudnalaresitdnidngldansindnAngiaaiuauninlaun

1 '
o

fnazti, fnneuan( panwaz 1hal ), §nNAaN9, da8nene, Win,Nelie B ldansnnan

o

A 9 A 16) & A o o
ARFNTURE 117D lelslfﬂL@EI ABANNANR

1 L o o0 w @
NANTENUARFUNINAINNIS LT RITLANLINULAS AN AARINTNI9NIS
bNEHAT

a [ = dl k7% o % dl 1 o/ o o
nistsznaue@ninenngsy uerannldusssuntinuazsieadessanisdudany
an9AN T UUALINARARINT  NANTENUADQININTBLNEAINIALTAAINNIT LTI
= Yo Aa 0 o o ] M Yo
nstszneuen@nuaznisldiuieainansnidadngias  wanainnemansaziiug LH5u

nansenulnemsaudn  dszanaudisinan@nuanianisinsasiragnet ndusinamanis g

o o !

v
anandnsnanaz lasuansiidnldsos ArlesudnldunnAagnilmiAnani i

L1l

Reunaw  wnlasudnldldnnnazsiianisasanludanie ileagsauiiuanuauNInneana

o Y a a djj [ d? = a a A <3 [ ] Y & % o
MIFAAN TR sﬁ\‘lQJ‘ﬂ’]ﬂW?NW]Jﬂﬁ]ﬁ?‘ﬂ@’]ﬂ%?ﬁ‘].lﬂf)ilﬁﬂﬂ’]LL@@\‘I@@HN”II‘ML‘Viuiﬂ ﬂ"’\"]“]_lu

o ]

nuITIANI ML BAETN AN A NANNUSAUN1T A UdNTIAN T aenLLAL AN A AR I NT A LAS 1d

a

Wudn  uaruneriadadnsdAuateninugluiaqiiy wananunsRaNHRLNALN
WLAIUIUNIN @anvpudniinanausslaiazyinliinany Wunisinansindndngiel

1 lun199ntia @y s ldfwiNesinanng  feiidunansenuiiaaanniniina1Inian

[ % = v

Angiaidnanldatrenilesan
HANIENUATUGININTDINIIN NN BATNITN IuNIAREFUeeNIRmTaTuE N1 TN

wangudnenalnansenunseuiaiatinudesdaiugn 2100 B.C. 79 A.D. 2000 {84371

o

Ann3duiingiu anudnguniensaalasenszgnaesN e aiudes Nezyfanisdnnas

W99 UIUNIIANIITIAN AN HAINITN NHANIENUFBGININIDIN YT WTTIA DN

[

assiaa Tnelinudnlauduiusiunisiiaie visaiiaainnissaglurniug andaya

1
=

HaliiuienansznuseganIniianaiinannislseneueinn1enisnennIsulag s
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UANWMHAAINHANIENUANAAINNTU A sIAR Tl asTuLas AN ARAR AN TNI Idnannsinems

(Michael Pietrusewsky and Michele Toomay Douglas)
HsenunsAnaansznuanasiaidasiusazinanAngngnsa bl

1.MANANHRALUNAY
AMNINENIUUAZNIANHINIAANEAINANITINARAFIRTR UM TUNIA

|

o = = [~ a a = o =S
AZIUBBDNIREIUUD U UNI AN UL LR LINAL gaiflunigseauuaziiu

|
o a

NeANE lEEITLNAINEN  MIAANHLLLIRIUNAY  ameudniin ey finaan
AvNsala g 14U e sindanie AITI1ENTLLATNNIAN N LDIYAAARN AT

[

1.1 AINENIULDIATULNITNNNTRILIARANUMNTNR T 2528 |AANHAD AU lA5U

a

WeAN@1TNNAn ARG IR naazduean@aemta( 14 4andn ) Jfilae 667
Au Jftaamng 50 aw dnsndoudpne seafilon (Faaaw) Wil 13.02 (Waads newas
2533)

12 11 2530 dineumnnssunnsdwandenuiennd T§AnsdilagldFuansizme
NANBAT T4 67 ANTA WU AUURUANNIARNN

UEEtRTPTRE Faeiay 46.07
nstszneuanan Faeay 36.07

1.3 NITTLIAANEN N9ENINANEIRIgY Wneaudn mawileduneiiflginng
NMIAANHNINNTINEATEIGA F03asunliun  nAnay  nieARzduesneanie  uas
AR ANNANAL (NB9TZUNARNEN , 2530)

14 meeuies Uszaunisalmesnendiaalsafsananniaiinidlunsinens
T9aNENUNANMIIT  WATIITANY  WLITN mﬁm@mwmﬁﬂmﬁum:ﬁﬁmﬁmgﬁﬁjﬁ'ﬁjﬂfm
Wl ldeinfmne 1usiia organophosphate fae1az 82.60, organonitrogen ¥aaas 6.70,
paraquat 3eeiay 3.30 (39ANA uAL WREYNII0L,2533)

1.5 m?ﬁﬂwﬁ@mmmauﬁﬂmmmuﬁmﬁmmmﬁmmmﬁwﬁLﬂuﬁmuﬂum
FINTALAULNL WL mﬁmmmmiﬂwﬁLﬂuﬁnalmmﬂﬁzgmﬁﬂ AN Ndms  (28.80

< o

wWesidus) |, @19AEn9nInERT  (27.20  wlafidus),

wefidus), arsainldlutiou (10.101We5idus), Wawan (14.901afidus) a1msmanaey

gnfnelsan 1903 (19.0

' o

naiaRElAunneeNgifamng (35.40ulefidus), fwinlidannsal giifme  waznng
¥
a

dsznauendn (32.70ue5iius) , Hasiveg udauandan (25.70ulafidus) aouiniafis
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f
1Ta Ay

doulun) ety uaziineu dosenginuniaifiaiivgeqana 11-30 T (58.80%) dndau
nafiafieluguigeazanndrludmadndes frraanvndoulugiinainnisldfuansi
Tnellianun guedsdauluniifinannnisnansnngdifonng dnsnisiiaisnigegalutdag
eauAIMAN TNAaNAN (N3sHNfuazAE | 2533)

1.6 AIN9ENIUN194199° A DAL EUAYERETIR  IAENBNITLIATINGT  NITNTN
ans1enuga U w.A. 2537 wudndgiaaainaseitlesiunndndngiaiinlsvinasan 2,775

a aa v [ a A | o o
AL uazi@eTan 36 Au lnediianianzdueeniasenia nunindududy 3 saeann
NAWTE LAZNIANANN LAZHNIIIENUNNIARNANLAWING U ea a1 AR RS A ARG
= , oA , A o 4 A a

wnfgalu 2 dashe  daeninmRInsiinIsmazlgniveluggeusudnameuiiguiey -
o 1 dld o 901 12 J A
Aueneu  wazdasninismazlgnineendarinainssuusadseniulugguisssndnanes

UN9IAN — HUAN (T8 WaTATME, 2539)

o o

2.m5lASUAISAIARARG AT IIFT NN IUASAINFENNLFANFIATUAISTINER
ARSNY

o = ¥

gl suaNInNS AR N d919ne L Bunaslinnn  azliazanluseniadannaay

a a
|

deliuanseinistindngsine]  Wearandusraznaiuuuaziansazanag lusenisuan
WoRIAzUAMNEINITRALNG ( Aw(Ees Jeanualiwiuld  nsldfuansnindndngiidng

Sunauaz/MTaAMIAAEsang lAuaIdndngie aunsnisziiiuldanndniadn

X
U

2R

2.1 apanvauladilanauLadinaLsa

g

nsaTaszAUNatdilrdueamalsa HuALNT  dAtyresnisldFufeainans

ANdanANININgM organophosphate War carbamateyiall LHasanidasanelFiuanse

aaanguardna Ll Bununaiaiilrdueawmaisaluiaananad nszilagsidingsianis

u
'

v
nymevisednd azdudveulnllndueamona M liiAan1sazanue acetylcholine Nlany

dszam  Geazlilnsyfundady  (receptors) WnliiineInsiinlnFgesscuulszamn
daunans szuuniawngla uazndnniiledausine Asiuialdiunislseauanuannin e1a
a aa dl v dl a a o a

WeTiniiesanszuuniswialaduman luniaziifinfiwainnislaeeu seavienlailaau

LALAIBLIAATANAININUNG TeanisiEaruuslasyAlaulollndueanaIsaanay Faus

50 wlafinusauly (anadmil, 2543,2535)
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o = = o
2.1.1 annisnaasumszauieulailraueawmelsd e nnwaInsiatlsving
Tt 2537 AMuau 416,438 AW WUGHINEAININHUANIIAIIRLRaneg lunusin Lkl aensie
469,300 Au AnLTluFatas 16.6 19EN lAFUNIATATINNA (48 LazAE, 2539)

212 annsdngilasnidunensnsfidiniunis Snunlulssnenunadsussuns
FENINUABUN TN 2531 DURBUNWIAN 2532 A1uIu 504 AU TnansmsaaszAunaIasii
a ¥ dl d‘ | Qdd‘ o J
Traueamaisa InaldiAzas spectrophotometer aaiudsNa1N1I0ITYLFNUANIAINAY
Ipatinadnian wudndigihadfasas 11.32 Nszavainirdueamananininung tnelud
anmeAanlsanuninen deanaaziinainnisldiunsainanslaudagiangududadulsd
Traueanaa 1 W19 l59au WaNAINUIINLAIWILNEAINIT I FUNHAINA1IHAI I
mnTudnRusiuganIane 1nfgalungguunn sesasNnAenaEl uazngieunINAIAL

(anadml 2543, anaml way n93linng,2531.)

¥

dl o = = o a [
2.1.3 Wanmadendneszaueulsdlrdueamaisalunsammuyinunaniig
ANeUUBAITE AeninrauLiu Anuaruaugisrin wulifinatadeandnilnd (uneds
IHFuinainans ngududslaaueainaisa) Defasay 57.69 annwaInsidnfunisnsma

Vanun 64 AU arstlaudngiadoulunninemsnanginunandeld Geaas 53.37) lung

'
ada a

aasn Tululnsiay wazeasnluneawa @y wimlseey Ingern1stindnAniauuin
Tuanuz 1 uazudsanld liun aouds anAsee Juss Baudswe daumanaINaIfil (ana
§mil, 2543, anaimil uaznssiinig, 2536.)
= [ a [ [ o A o & ¥
214 amnisanziaennnszaumNiiuiwaesaindndngiauazdnd  Tneld
NIYANENAFUN AN aNNTLa UL b lAA LR LA L4 ANNEAINITINUNGLUETIAN
FNLARAUIL B LNALNAY AIUIATAULAY AU 41 AW ANNNAININEAINIINaTNgN
o | 1 a 1 o [ v a a
waalH A1 40 AFIFEY wazdrunnignuasinAasaiunniuszezioauuiudul an

v
Y Y Y o o

n3AnEtAENIIaLTNANNE QL‘?J’]';TUT]’]?@U?NVN%% 22 AW wazaseasU R lunsldans
sihdmgiTuazdpduninemsnsszazinan 1 44 IagAneinsandniineuneasnsdanin
LRULNY mwﬁ\ami@muﬁmiﬁqLm:rm@ﬂimmi’fﬂﬂﬁﬂmqmmﬁuLﬁm’ﬁ'mﬁu
Uszaunisaflumsdgnuasiuiitulanuueats aiam o wade & feadn Wunan 1 5u
reunnsevusn wudisziuaanuilufiverludulduaenie 15 au (Genaz 26.53) agludid
ANLIAEN 22 AL (Gasaz 63.41) LL@:@QIu%uﬂ@ﬂmﬁﬂ/ﬂﬂﬁ 4 a1 (Gozaz 9.76) davuluszes

wagidndanlazanis Hinwmsnsuniunisianzidendnuan 33 Au wuszAuANuisetly
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fulsitlaande 3 A (Geaiaz 9.09) Fuspnudes 8 au (Gasay 24.24) uazludulannsdies
1nf 22 Au (Feeas 66.67) LAYANNNIATIALAATDINHATNITLELUN TN IR DAL
2 A%q S1uu 27 AUNLAN T 5 AU (Gasaz 18.52) frssunafluRmAiniy inumeng 4 Au
(Gasaz 14.81) Lifnsilasuutasesssduniailufis wesnERmIsIuIL 18 AL (Gasay
66.67) HrzAunTaluiuan dasas (WIHne LavAndy)

2.1.5 m@ﬁﬂquﬁm@um@@Lmqmmwmumwmmwmmﬁmﬁmmﬁmﬁm{ﬁﬁ (NziT

v o/ a I R4 N [R3 = [
L) Mq@mﬂummmu@@ﬂLfammu@ Tu2 WYL AR UHLTURITAUINEN  LWASUHLTU

q

v
o

Fama AWTATRULNL WU INEEINIIIMNA 253 AW seaLaultllaAuanaIagNEUd
Foray 43.08 1RAUNHAINITIIUNA SRsUNANNgNEUSSenay  48.90 289NWAINIUIT
HARNAATUG AR wATagndudsienas 30.90 BUNWATNINATIUNUARNAATUE N9
AUARININIBNEAININANTNLGY  Anisldanivetlasiunasinmnuesainnis lFuNy
ananstleariuuayindndngiva fasas 26.50 (AT NAGY uazAE, 2539)
2.2 AANAITLANANANN I UBNMNTURLNAANANINTINHAT
221 T 2536 nsuAnanAansnsunne Iddszifivanuidessaaasilseanguin
UszmAsanisliiuaisdunseainamnuslnatlseandu lneaiusaadny anuisdn an
NNNIALRSLTEMATIN 616 Fatind WaNnUlignuLaTiaNIIngIadATI YNNI UANS
2 oA = o O o o A o a 2 1 aaa a a
pnAanudnHasaitlesiuindndngnaauou 6 9ta loun aan, Aassy, lawsisien,
wislseaw, unanlonan uazialanaaes andetluanmauail wilsuinasanang
1 a dl Y a Yo o/ 1 [ OI 1 1 dl o Y o1 o/ 3 o/
wiazatianfusinalafudaeglussduaindiAgegainaeniulisedu aesasfnisaunsialan
(38 uazmnie. 2539)
¥ O o o ) a ¥ ] Y a =R v
2.2.2 nsldansn1anAngia lunisnanuaeluuariannAsadizina netiFnm T
WQUULLIAT AIUAABUIN 81N8LHeY AIndATauuiy  taayinn1sANEINaANANIT9IAaNs
3 o o/ =l dl Yo 1 o o/ o = o [ 1
nandngnaluumly  tasneasslgnuaelunladunisnuaisindndngiva 31 Andululs
NBATNT WATATIARATIZaNTREANANeluLAeINAReAE Rapid Bioassay for Pesticide
Residues (RBPR) tn1#snstlgnunalul tnaueniau-naAanIei 2539 A1t 48 A?aLAT
| ¥ ° o o A 3.’/ a 1 3| o o a A
wudnldansndpAngiaiauns 32 alia widuansnidauuag 23 il Aa monocrotophos
(8191ATW), carbaryl (LIWsa), carbofuran (V\luﬁ?’]mu), carbaryl (ﬁmmu), carbosulfan

(waad), methomyl (1W8131), endosulfan (Mlaaw), carbaryl (lWWAu 85), endosulfan (181

A1), mevinphos (W1 neawning), formetanate (1@?)’15@%@), benfuracarb (RRUARN),
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endosulfan (84U31Ma4), methomy! (LAULWN), methamidophos (ﬁﬁ"‘ﬂ‘u), endosulfan (%T?
W), methamidophos (g1kv), fipronil (wa@mie), mevinphos (Wegm3w), endosulfan
(temnid), endosulfan (%Tﬂmu), cyhalothin (AN91L6), monocrotophos (8AUATY) &13
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large cell NHL (19%). Laznusmsadeasanisia NHL Aana19na lannienamingn was

Q

17nn41 6 T (Buckley et al., 2000)
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3.4 fasuidosenainidunzddudangnuann wy 2 wih Wiflduansinga
Amgii
(Pesticide applicators exposure)

3.5 N1INANLANDY (ﬁwaﬁﬂﬁlﬁm Learning disability and attention deficit
disorder) anaiAnlwdnfilasuans Chlopyrifos (Dursban) ﬁlmwdwﬁﬂgiumﬁmmq 7N
maﬁnmﬁmamwﬁhm& ‘wudﬂmﬁiéﬁummﬁmﬁhizﬁuﬁﬁﬁﬂdﬁﬁ:ﬁuﬁﬁﬂﬁlﬁmﬁw e
2 findnsustentansuidunan 4 $alug ri@ﬁlﬁﬁmm@ﬁu&qmiﬁqLquﬁmwﬁuqmmﬁLf'é’um
Tuanangdau %'\1mm@ﬁwﬂumﬁﬂﬁmmmﬁ’wmﬂﬁmmm?ﬂfﬁummﬁwima?mm’?'{ 3
wnungenlaFua s iafingn

3.6 ANNANTUSI89N191AR Parkinson disease (l3ATlinanasesdauiia¥sans
Dopamine gninane) lutszanauiiegluaninenanssaly Texas annnsdnsaadadtl p..
1984-1993 (Killard etal, 2000) wazilseanunanuensfindieiunisiinlsa Parkinson
disease lumyi lFFuasuanaes paraquat uaz maneb Teitnnsldunnlunumsnsilgnau
l5a uzide nszuan dratwe e LL@'%Jﬁmﬁwm”nm@ﬁmdmimﬁlﬁmaﬁmmgrfoﬂ,m
Favi Lﬁ'mq (Triuchelvam, 2000)

3.7 wunniinatleyuiseszuunRANI( Immune system problems) lunnsldans
1iim Chlopyrifos (Dursban)ingaznnliiiaanisadneiunds sauwmnas dandses 2aneu
ATULARLIAINAN fensfindnAluszuumelaredautuuazdaudns  Usamudeuas
néuibe uaziiantsmaUnAluITLLINIA LTS (Trasher et’al., 1993)

3.8 nadssaniafoifuniulum A andsnnsdudaiuansindadngiia
Chlordane(Male infertility after pesticide Chlodane exposure) mﬂmﬁ?ﬁﬂﬁﬂum_ﬁmm@m
wusnInaiewlu 31% dafeuiuwgi il lEFuasdang1n (Balash etal 1987)

3.9 WnANEaUnRlunITnLINLAALT Y fuiradelusnesuazanasde
(Hydrocephalophaty) waz twaulng (Cleft palate) AMNNI3 AT Cyproconazole 39
Triazole fungicide

3.10 nsagindlemnumsnssy Wazas 2600 A31aR aziuANiAnsianisin
Wunzi5ealuauns wiin Astrocytoma qﬁ\i 6.7 W1 (Aschengrau et’al., 1996)

3.11 w131 l5aau(Parathion) Lﬂumiﬁﬁmﬂg’iuﬂ@;u aan1tunaainm

( Organophosphate pesticide ) tlaqriudsiiasldiuuin nemnsazGandn nelnanled
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[ % [ % Ly

dl % tdl = % dl YY1 3| dld
Luﬂﬂ@’]ﬂ‘ﬂ%‘m'ﬂutV}Uﬁ‘?’ﬂW'}ﬁ"WLLﬁ@‘ﬂuN@EU@ﬂ‘]ﬂmgﬂ ﬂziﬂﬂﬂhﬂ LW@LL@@QIMEQ’\L‘]JH@’]?V]N

o

FumIeEes e lesuRannIs lsaauuuiEzes avinanianaszuulszanwazan
nsinatsnia lseaunnaaesluyainnsayiniAnesanusinug ( Mammary Tumor )

(Cabello, 2001) uarazi39Tin adenoma Ty rat ( 1979 )

3.12 Methamidophos luansansanaglungu saniluneams uazdadingld

a

%

1 ] 1 v dl 4 . o v a
BAELNTVRE W‘]_I"J'ﬂuﬂlél mouse LA V]1®§‘U methamidophos Az AAANN

a a

NAUNG
o 4 X A o o . co
289 sperm WNIW  AINIWIAYEY dose NGITU memﬂmugmmuiﬂmmmwuﬁﬂwu

3

[

( mouse )wALei laiield3 methamidophos azinliAaANRnUnAlusgay (embryo)
fdruoufiaduy Avaqlin WeRldU methamidophos enaflnarnlfiinArundnd
anunsndssialiegugn (Victoria, et al. 2000)

3.13  #19nandaieidl wW1s1Aven (Paraquat) WAy @13NNAALNAY (insecticide)
Y Malathion, Chlopyrifos, Carbamate propoxur NAMNANWUSIUNTAATA

¥

Parkinson'sdisease 1enaNi gﬁﬁﬂiziﬁmﬂ%ﬁmﬂwaneb WLFNHAMNANAUEALIN AR
Parkinson’s disease TiHanAuAEAIFAIN Manganese Fiiludoulsznetniy iasann
I\/Inmmimﬁumil,ﬁm Autooxidation 489 dopamine WAL manganese ﬁflﬂiz'mﬂ (Mn+3)
ﬁmﬁmﬁﬂﬁﬁm@@%@%m: (Free radical) FagnunTnR N dlE (Semchuk, etal.,
1992, Seidler,et’al.1996., Gorell,et’al.1998.,and Bhatt,et'al.1999.)

3.14 gnslunguasnilunaanfaluainfiin  AvuRalnEni9an (Psychosis)
wazRaINN9THLAS (depression) (Rehner et’ al, 2000; Pilkington, et’al. 2001)

3.15 m?ﬂ@ju organophosphate M 1AA Intermediate Syndrome (IMS), Delayed
polyneuropathy induced by OP insecticide (OPIDP) (Ames, et'al.1995., Senanayake,
Karalliedde,1997., Buchanan,et'al.2001.)

316 mialdansmdndngie  iWuawundnAnylunisiialsanauiinlunwmins

(Senthilselvan, et'al. 1992)
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e (Epidemiological data) 28INNTlATLANIANANARARINTAENIRELUNAY  (acute

pesticide poisoning) aazlfiiludeyanugiulunsss health priorities wazNIILAIAN
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= Yo A 4 o = = a ) ) ) )
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Tsanzide annsaadisatiala viralsafinnameusniiiia (birth defect) IWsnzanIIa ALY

wandazifusuanauduiusuasnianialsaduns lAsUrTed N At ud12ANNNE A

o

ﬁmgﬁsﬂ (relationship between pesticide exposure and disease occurrence)

1 v 1
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AN9197 12 Faegingann WHO "Lumﬂmﬁmﬂ@mw:mm%m (Short and long —term
health effect of pesticides) 189N 3iiaNzIS ludRSUas AL lEFUaNTIAT
AnanAmngN
Animal studies Human studies
Pestic No Inadequ | Limited | Sufficien No Inadequ | Limited | Sufficien
ide eviden ate evidenc t evidenc ate evidenc t
ce evidenc e evidenc e evidenc e evidenc
e e e e
Aldrin X X
Amitrole X X
Antu X X
Aramite X X
Captan X X
Carbaryl X X
Chlordane X X
Chlordimefro X X
m
Chlorbenzilat X X
e
p-chloro-o- X X
toluidine'
Chlorophenol X
S2
Chlorphenoxy X
3
Chlorothalonil X X
Chlorpropha X X

m
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2,4-D &
esters

DDT

DDT

Diallate

1,2-dibromo-
3_

chlorpropane

1,2-
dichloroprop

ane

1,3-
dichloroprop

an

Dichlorvos

Dicofol

Dieldrin

Disulfiram

X

1

= metabolite of chlordimeform

= occupational exposure
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5.2 NTUANBHINANTENLARFININAINNHATIANTBNTEULNTHAALLUNAY Y

AW (Contract farming)
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= o a
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4 . X o o @ s . . =
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