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Executive Summary

Investigators of the present study included researchers from Chiang Mai University,
Provincial Medical Offices from Chiang Mai and Lamphun, Chiang Mai Center for Pest Control,
Tambon Administration Organization of Ban Klang subdistrict, Muang Lamphun district, Lamphun
province and Chiang Mai Institute for Sustainable Agriculture. Dr. Tippawan Prapamontol from

Chiang Mai University Research Institute for Health Sciences was the principal investigator.

Objectives:
1. To identify scopes for assessment of health impact among farmers from using
agrochemicals in Chiang Mai and Lamphun provinces.
2. To establish participatory process among stakeholders in agricultural policy of using

agrochemicals to increase productions

Methods:

Study methods included (1) gathering preliminary data on agrochemicals used and health
problems from farmers and stakeholders from 2 seminars, (2) collecting quantitative data using
interviewed questionnaires, (3) collecting some additional information from focus group
discussion, (4) presenting the research summary to farmers and stakeholders for validation in the
seminar.

In the preliminary data collection, 2 seminars were held. First seminar was held in Chiang
Mai City to gather data from cabbage and kale growing farmers and stakeholders including
academia, consumers, government officers in public health and agriculture, traders in agricultural
produces, 108 participants in total. The second seminar was held in Lamphun City to gather data
from longan orchard farmers and stakeholders, 61 participants in total. Quantitative data were
then collected by interviewing farmers using present study constructed- questionnaires. There
were 33 kale and cabbage cultivation farmers from 5 districts of Chiang Mai Province including
Saraphi, Mae Rim, Mae Cham, Doi Law, Chom Thong, and Mae Wang districts, and 26 farmers
from 2 districts of Lamphun Province including Muang Lamphun and Ban Hong Districts.
Furthermore, there were 28 longan orchard farmers from 3 districts of Chiang Mai Province
including Saraphi, San Patong, and Hang Dong Districts, and 29 farmers from 4 districts of
Lamphun province including Muang Lamphun, Pa Sang, Wiang Nonglong, and Ban Hong

districts. There were 116 farmers in total including 59 farmers from kale and cabbage cultivation
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and 57 farmers from longan orchard. Some additional information was collected from 4 focus
group discussions conducted in farmers growing cabbage (one group), kale (one group) and
longan orchard (2 groups). The final seminar was held in Chiang Mai City in order to present the
scope of health impact assessment among farmers using agrochemicals to farmers and
stakeholders for validation. Of 121 participants, there were 70 farmers and 51 stakeholders

attended the seminar.

Results:
Situation and behaviors of farmers’ agrochemicals used

Most farmers used mixed agrochemicals or cocktails in order to reduce time and labor
cost. They thought that mixed agrochemicals were better than a single component. Farmers
some time asked their neighbors for their choice of agrochemical selection. Frequency of
agrochemicals used depended on types of plant growing. Spraying of agrochemicals usually
performed in early morning or in the evening. However, they also sprayed in the night in case of
large area cultivation. Quantity and concentrations of each agrochemical spraying depended on

types and severity of manifestation of insect pests and weeds.

Types of agrochemicals used

Both vegetable and longan farmers confirmed that they could not decreased using all
kind of synthetic agrochemicals because they were not sure to obtain produces as targeted.
They did not want to take any risk of crop loses. Further, they did not know how to reduce the
chemicals used. Therefore, they should be provided some training on proper agrochemical
usage. There were reportedly used more agrochemicals in vegetable growing than longan
orchard and this is probably due to more vegetable cultivations per year. Therefore, the health

impact assessment of exposure to agrochemicals should thoroughly cover all types of plants.

Agrochemicals used in vegetable cultivation

The most use of agrochemicals in vegetable cultivation was chemical fertilizers and
animal manure. The farmers used rather small amount of bio-fertilizers and plant manure. Plant
extracts were used in very less extent while plant hormones and regulators were popular use.
Glyphosate and paraquat were the most use herbicides in vegetable cultivation. The farmers also
used chemicals for controlling plant diseases and insecticides. Banned insecticides were also
found used in vegetable cultivation and they belonged to extremely harzardous chemicals such

as 1a group according to WHO classification. Therefore, all types and quantity of agrochemicals
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used should thoroughly be gathered. Interestingly, farmers used bio-pesticides in very less extent

and it should be explored why it was not popular among the farmers.

Agrochemicals used in longan orchard

Chemical fertilizers were reportedly used in longan orchard as much as in vegetable
cultivation. Further, manure from animals and plants were less used as in vegetable cultivation.
Plant regulators were reportedly indispensable in both vegetable cultivation and longan orchard.
More than 50% of farmers used potassium chlorate for off-season production of longan.
Glyphosate and paraquat herbicides were also used but in the lesser extent than in vegetable
cultivation. Numbers of insecticides were used but again in the lesser extent than in vegetable
cultivation.

In conclusion, farmers used more variety of agrochemicals in vegetable cultivation than
longan orchard probably due to short period of vegetable cultivation and many crops produced
per year. Vegetable cultivation farmers were likely prone to multiple agrochemical exposure from

starting growing until traders came to purchase their produces.

Need and concern over agrochemicals used by farmers

Vegetable cultivation farmers reported that agrochemical use was indispensable because
of heavy insect pest manifestations. Traders purchased only "good look" produces from farmers
as markets and consumers driven. Longan orchard farmers reported that using potassium
chlorate was also indispensable for them to regulate longan productions. Quality of potassium
chlorate was the issues of concern and made farmers use larger quantity and then costly.
Consumers expressed their concern over longan produced from potassium chlorate treatment
and they had consumed lesser than before. There were some longan orchard farmers recognized

hazardous of exposure to potassium chlorate.

Self-protection during agrochemical spraying

Farmers protected themselves from agrochemical exposure by using mask- doctor white
mask, warm knitting cap, or wrapping with old cloth. They usually wore long sleeves shirt but did
not wear gloves while mixing or spraying especially pesticides because of uncomfortable feeling
in working. They usually wore rubber- water resistant boots except on the wet earth where difficult
in walking. Wearing gloves did not popular among farmers because they feel uncomfortable in

working.
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Opinion of farmers on contamination of agrochemical residues in human body

Farmers believed that agrochemical residues could enter their bodies particularly while
spraying and consumers also had these residues in their bodies too. The farmers also believed
that if there were testing for residues in agricultural produces, it would be definitely detected since

harvesting for the traders some time happened just after spraying chemicals.

Total picture of health impact in farmers

Duties in farming played important roles on health impact assessment in farmers
especially sprayers having higher risk in exposure to agrochemicals than non-sprayers did.
Sprayers experienced more muscular ache and feeling exhausted than non-sprayers did.
Furthermore, they experienced vomitting, lose appetite when they highly exposed to

agrochemicals especially toxic pesticides.

Impact on physical health in sprayers
Vegetable cultivation farmers reportedly had more signs and symptoms of illness than
longan orchard farmers did, such as feeling exhausted, muscular ache, numbness in limbs,

headache, dizzy and fainted.

Impact on health from using agrochemicals among vegetable cultivation farmers

Impact on physical health

Most farmers reported that they had muscular ache, headache, back pain,
exhausted, tired, numbness, dizzy, feeling sick, chest pain, sore eyes, faint and
unconscious when exposed for long time. Some farmers had respiratory diseases such
as asthma. Consumers, traders, government officers reported that agrochemicals
causing illness, cancers, weaken and prone to infection, numb, also exposed by fetus
through mother.
Impact on mental health

Farmers felt fear of agrochemicals accumulated in their body, harmful to their own
and family’s health. They felt stress, anxiety, moody, worried to premature death, feel
unsafe when eating longan from potassium chlorate treatment. Consumers, traders and
government officers expressed concern over residues in agricultural produces, then
accumulated in their bodies and consequences causing iliness,

Impact on social health
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Farmers reported that usage of smelly and toxic agrochemicals caused their
neighbors feeling bad to them and caused no unity in the community. The farmers also
believed that consumers would expose to unsafe foods due to containing residues. That
would cause iliness and cost lots of money in treatment.

Farmers had to pay for the rent of land and produces’ price was often
unpredictable. If it had highly production, prices would go very low. Farmers then were
prone to lose and turned into debts that had been long term problems in the community.
Impact on the environment

Farmers believed that there were residues in soils and reduced biodiversity as they
found dramatically decreasing numbers of earthworm and good insects. They also found
that the more they use chemicals, the less the plants grow. This was forced farmers to
increase chemicals used and then residues contaminated in the environment.
Consumers, traders, government officers reported that agrochemical residues reduced
soil quality, contaminated water, damaged the ecosytems, caused medicinal plants
extinguished and natural imbalance.

Impact on spiritual health

Most farmers believed that it was necessary to use agrochemicals because they
would increase plants’ growth although agrochemicals were expensive and highly toxic.
In the mean time, farmers felt not confident to consume vegetables purchased from other
farmers due to the fear of residue contamination. Therefore, some farmers grow
vegetables for their own consumption. Consumers had very negative view on farmers due
to their agrochemical used for their own profit but not caring for consumers and others in

the society.

The need of consumers on farmers’ agrochemicals used

Consumers wanted farmers stop using agrochemicals especially highly hazardous group
or employing integrated pest management. Consumers would like farmers to care about
consumer and their own health. In the mean time, consumers should purchase residue safe
produces and support organic produces which might not look good e.g. having holes.
Consumers should purchase produces that had passed residues tested and stopped purchasing
produces growing with agrochemicals used. Consumers would like to have government offices
certified agricultural produces, controlling or stopped importing highly hazardous and persistent

agrochemicals.
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Agrochemicals used by longan orchard farmers

Several agrochemicals used in longan orchard included insecticides, plant diseases’
chemicals, fertilizers, hormones and potassium chlorate. Most farmers still believed that
agrochemicals were in needed in order to have high production and returns although they
recognized of health impact on their own and consumers’ health. Most of them seek advice from
agrochemical shops. Although potassium chlorate was costly, farmers need for increased
production and earned more income especially from off-season production. However, they found
that after using potassium chlorate for some time, soils were damaged, longan trees were
unhealthy, lose their leaves. They have to leave the tree from potassium chlorate’s treatment until
the tree recovered. The farmer did not use herbal insecticides due to unpredictable production,
smelly, could not control insect pests, and high labor cost. In the mean time, traders agreed with
using potassium chlorate to increase longan production but the farmer should not use hazardous

chemicals before harvesting.

Impact on health from using agrochemicals in longan orchard
Impact on physical health

Farmers reported that they frequent had headache, feeling numbness on skin, skin
itching, leg injury, dry throat, difficult in breathing. They experienced sore eyes during
spraying chemicals, skin itching during mixing, feeling exhausted, frequent feeling sick,
frequent taking allergic medicine. After spraying, they took herbal medicine because they
believed in helping excretion of toxic chemicals such as taking sugar cane and herbal
medicine.

Traders believed that agrochemicals caused exhausted, difficult in breathing,
itching skin, dizzy. If toxic residues accumulated in the body can cause paralysis.
Government officers believed that any agrochemicals could cause diseases in any organs
and systems, genetic damaged and increased dead numbers with unknown cause.

Impact on mental health

Farmers felt fear of death and concern of agrochemicals accumulated in the body.
They therefore purchased some health products such as spirulina (some kind of algae),
garlic capsules to take. The most fear was worrying of their offspring handicap, brain
damage or paralysis due to expose to toxic chemicals via mothers. Traders reported their
concerns when consumed longan contained toxic residues or entered into the longan

orchard.
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Impact on social health

Farmers informed that using of smelly agrochemicals caused conflict in
neighborhoods. Government officers observed that most sprayers were men, causing
them taking risk and premature death. Society will lack of men in the community and
increased widowers.
Impact on spiritual health

Farmers recognized that the use of agrochemicals causing hazard to themselves
and consumers but they wanted more profits without having care of consequences health
impact. If there would be stopped using agrochemicals, it must completely stop every
where because they did not want other people better than them. In some villages, they all
heavily used agrochemicals but no one blamed each other because they were all similar.
In the meantime, traders felt that farmers did not take responsibility on agrochemicals
used such as harvesting just after spraying agrochemicals. Traders would never know
when farmers sprayed. Government officers informed that farmers were selfish without
caring to social and the environment.
Impact on the environment

Farmers reported that agrochemicals caused wild life extinguished especially from
potassium chlorate, some good insects died and extinguished, soil damage, stunting
longan trees and died. Government officers informed that insect pests resisted to
agrochemicals causing wider spread of insect pests.
Impact on economics

Government officers informed that lots of money had been spent each years to
import agrochemicals from abroad with unnecessary. Furthermore, these would be put
on the cost of farming because most agrochemicals increased prices and caused debts

on farmers.

The need of longan orchard farmers
Longan orchard farmers needed some knowledge of potassium chlorate used and proper

procedure of using this chemical since there were sub-quality formulation.

Agricultural practice with reduction of agrochemicals used
Farmers reduced agrochemicals used by using insect trap but it was not effective in
controlling insect pests. They even lost their crops and some farmers rent the land for farming.

Some farmers believed that they could reduce agrochemicals and use as necessary provided
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that there were markets for such kind of produces. They also needed help from government
officers to make it worked.

When they were asked if they could do organic farming, farmers were interested in
reducing the use of agrochemicals in order to reduce the cost and for good health. They could

not do it due to unpredictable of market, lack of good leader.

Recommendations:

1. Farmers should gain some knowledge on sustainable agriculture, self-health
evaluation, marketing and accounting perhaps via training with community-based
version.

2. In order to warranty and encourage farmers to change from chemical-based
agriculture to sustainable and healthy agriculture, they need subsidy during the

transition period.
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Alanaa (methamidophos), axlnsauvde lululaslanea (monocrotophos), TamRea w3e Wian1
laaau (methyl parathion) Tuilszwmalngladlsznnasnldmndianeanaziniulasinnealdudaie 10
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NANTENUARIASIANUS UARSNTARgUNIN
nsldvseduiaansiniilmnudngiaaslnansznuseguninwlaunldlignsessaiinsdudaly
Psununnnuazseileaiuszazioauiu iy §ndsenaueinaanu vie Auvululsaunanaisad
g‘, qlx 1 ¥ ° s o o @ o Y ' ¥
wanani lunemsnsiallunldligneies vinlilinnsdudasnn farunsoinldiianansznusdaguninle
Wiy Beldndniulszanauialdndudaansiainnanisineasainduandenuaznisaimaiuseeas

AL finnalnansenuseganwlsiduiu

'
A

= o s P = o Ny, | =
HansenuresaAalludngianisagunini ldinisdnunddn ldowlugjilunisAneann
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(IEH, 1999) uwaz Amaral Mendes (2002)

Garry uazAne (2003) 1N9Ane lugnannuasndUsuARgigaIuan 144 A wlFaumay
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An Follicle-stimulating hormone (FSH) Was Luteinizing hormone (LH) mmmwu%ﬂuq&_ﬂﬂﬁiw
fintl unanniitienwin éﬁﬁﬂi:iﬁmiﬁmﬁmmaﬁﬁmL%m’]ﬁmmﬁuﬁuﬁﬁunmﬁ'mmmﬂﬁ@min
oweveadng uananiisianudn Thyroid-stimulating hormone  (TSH) fazsuanadlungluliig i
ﬂﬁéfmgmmiﬁvlaiwﬂumiumuamwimmim mnm’;rﬁﬂmﬁm;ﬂdﬂ uananiszdfinisduiaansiail
Usudngguan failtlafuduidy fadaniadsegna uazdaqaniayana fidnasasziunis
Wanuulasesaesiuudan

2) wansznulasilutlasaifasdaniainlsanside

Frentzel-Beyme wag Helmert (2000)  ldseanunisAneniladeidesreanisiialsanzidemias
Inseudatin carcinomas uavatin adenomas luiunmnziunniassliresaniusigieesniaadunun
~ = = X o = | v a = o =
Mnsnlalanu nsdnuniliflunisAnsuun Case-control  wudngnizlnauzidiameailuilszand

d‘ o a [~ 1 rd‘ =] aglj a 1 a o alal'
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Waddell wazanz (2001) THANEWLL population-based case-control MiWLAIAT WARANE 11
naugtaelsanzi3e non-Hodgkin iluinemsnsgelunaiguauda wusani latesn uaziiumlon

dszinmanigeing ienauduiusszndennifinlsanzida non-Hodgkin uaznisldansiaings

LR = 2

aafnluneamngd InainguAnudaiugionaiuou 748 au dnguacuAN 2,236 AW wud n1eld
A = = . a | Ao o o aa @ - |
ansia dannidassaniaialsaatnedltadAmieada adelsfinugldaadiiaouunnsingues
= PRy i @ v 2 . . . I 4
psAsei ifszndnaniafivdayaangilaelnamsq (direct interviews) (OR=1.2) uaznisiudeya
A g InaTA (proxy interviews) (OR=3.0)
Lo = PN oA, = o A o
wananilgadinisAnsn lugndsenauenanannuaisiadlsuAngng Auanugnisnaie
Fleming — wazAMz (1999) 149189 UN19ANHEaUnAIRNaILgNIIaN 095N LszNauaNTN
AnnuasANd s uARgNT Wrsusufuawgnisaetseanauialllunaignassen Uszma
anigeldng lugee 1 ung1AN 2518 931 §u3NAN 2536 Auan 33,358 aw (lunids feuay 10)
WU luaneiensnisane (standard mortality rate, SMR) mnma‘Lﬁmiammﬁ\wi@mgﬂumn@mqﬁ
e Ayn 9adia winu 2.38 (95%Cl, 1.83, 3.04) HAnwagLdnenaliasanniilsznaueinannu
a o A all a ao 7 =2 1@ o d' Ql 5 <
ansadysudAngnanidunialsuaudes aeldviudnanismneniinzuainlsanzidalinungnuay
NFUFAUN wsl Dolapsakis wazAny (2001) 1Hmeqnunan1sddaainnisnssaninziusinunlungs
> = o A = = S Sy X o o @
gldansaitaudngivaluiesnin (Crete) Uszinansa Telimeanudediuainnisnadnnsanziss
L% ] d“l dJ =2 o o = o = = d“l
winunlwaeislng aaiudiuniiaaasiaseanisfnsnisdudaansiailsudngiluwseuinivilgnis
ldarsiaddsudngianguaainituneainnduazarfuniuadidudoulag wudn
Y o o o = = | e o o aa , = A o 9 =< =
guigandudaansiaiiaanudesat HTHd ATy n19adia (p<0.05) FansinalsAeafLRTUNTH
Tannaaznanaiiulsanzifasiunlilunansiann

s

3) wansevnulaaituiladedassanisiinlsanisnudy

1 '
' a

Di Monte (2003) laseanunisAneniladeideannedeuandansanisiialsanisiudu
(Parkinson’s disease) Wud’]maﬁuﬁmmimﬁﬂmuﬁmgﬁmﬂuﬁ@ﬁﬂL&iaqﬁﬁqﬁm yainudnnasifintsa
lugudaannlaludeniusazgulaiinaanldauazlulifianauansneiu feaduayuindadeadeadl
VL%JLﬁEIQﬁ‘]J@’WV]’NW/MQﬂﬁN LAaNaaziReNfUNITLIAuNSIR axdaeeas s sz am LN E1IunNS
nrsinmalsannsAudu Iomzﬁﬁ?ﬁwﬁiﬂﬁﬁﬁﬁﬂ?mﬁumﬂﬂ?ﬁu alpha-synuclein
FafluansLignisfianeraslsanfudy

Gorell  uazAmy (1998)  ldAnwnsdudaasiadlsudngiananaaiinlunguiilae
TsAnn3niudn (Parkinson) WL population-based case-control luiledansass anigewwsng tnedl

NANANEN (FU0r) AL 144 AW UAZNGNATLAN AU 464 AW NUGINNIANEFANTIARL L ST NTH
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ANIALIAENIIARTIANTTILAL 4.10 WinweINguAILAN (95%CI, 1.37, 12.24) Tuanieinisduida
ANTANMNAAUNAY HAYNIAEN 3.55 Win189NgNAILAN (95%CI, 1.75, 7.18)
(4) WANTENUARKITWULNTTN

s

answaiilsuAngiavanusalananiimiduaisnenatewug (mutagenic  compound)  A1N

a

nnsAndauluninusn mmz‘mﬁuﬁ’mmm?ﬁuﬁmm?mﬁﬂmuﬁmgﬁ‘ﬂmLaWﬁz‘luLm:rmmﬁﬁma
fudaansiafidsnudngiavans - a8aiunisifinasniadnfazesiasiulan Sister-chromatid
exchange (SCE) uazlulastlawesaa (micronucleus) Twanuzipaariuasaiilsudngnavaraasiiaid
AL UREFag (genotoxic effect) Soloneski wazAnLE (2001) VLﬁmm'mma?mﬁﬁﬁmL%m'm@::u
dithiocarbamates léuf zineb way Assurro %QLﬂu commercial formulations ﬁﬁw@\‘i zineb ﬁmamslu
UILNARINAUFUN mﬂmﬁﬂﬁlﬁmmiamﬂ?ﬂﬁmmLsmzir(chromatid—type) wazNAANNNALNATAY
IAsTulds (chromosome aberrations) MINIUIALR941T (dose-independent) wamalsfifiuinansiail
Sndnesin AN A ulasesdidue (DNA)

ANNITANEN1R9THNT Uaudunn (2543) IEneeunanisaalunaannaass (in vitro study)
nsfiafe9ansAinIdaLNacLauu Wiawlala  (methomyl)  wWaianuwzamfluinsu
(carbofuran) uazMNuNIaY visawmnTlanaa siefu wudraadimainn AN s ATesNER Y
uazauinlnfidlaseaiaeslasiulan atslsfniussiunisdudaarsaddasudnginalu
AAAUIN (field  study) vﬁ'?@miﬁuﬁm‘%ﬂumiﬂmmﬁéﬂ;ﬁiﬁiﬂﬂmmfjﬂ%ﬁizﬁuﬁ‘iﬂﬂdﬂmiﬁﬂwﬂu
NARANAABININ WALNHATNINNNANAITVALTIA

AINNM3ANEI28Y Joksic  WAZARLE (1997) ‘W‘umaﬁlﬁmﬁwi@ﬁu‘imma‘mm@]mmamﬂﬂﬁL%q
TAgaaF19u09lasTulan (chromosome  aberrations)  AsinslulAstiaweTaawaY Sister-chromatid
exchange (SCE) luifanuannaiunudngitrluaauedu wudinsdudaansindunudngiedadu
AnsuaninaiaiseamIsiugnssnludameniuarlauduiusiudosnainisduda

Antonucci wazamy (2000) MAnmluannulssmauniauasldenuiiaiuayunisiia
NANSENULTURY WA Lander  uazani (2000) ldAnsnlupuuiivinaludeunsyanlulsyimne
WUNITN WU sdNdaanall AR Tiane o) alinazifiafiesessmieiugnasalussazena |y

WONANE Lucero UAYANL (2000) I¥saunisfafissefuiinoudsiusiuaoudoses
naAnlsANzIs TuneTeInsduis nnsldeseatlaeiuse sruuriauaz B nrednal AnNd
gesnsdndauariadanisdanden Suadenisgainvesanniaiidngsrenie Suasanisdudauas
AN ALY

(5) WANTzMUARsTULRUNUG
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Petrelli  WAZANY (2000)  ATILIUHANIENLIDIANTANUINUAR NG9 ADININTBILNLT S
. o o v o ] oA Ao a = o
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waaulmlideass uazdanunansyuusascuuae SuwWAT IHBN Y
(6) manszNUARsTTULNITHINIULadle

Kossmann wazAne (2001)  ldaennudnansiadidaudngiednasascuunisinanuaedlaly
ALUlRURARaN AU AR T Tans I ss AT  uaus
(7) wansEyURAan

Kamel UazAnE (2000) 912 uNMsANEIMULARTINGIAENIsRaLLLILAS U NNgHELsENaL

BVTNAANUANTIAN S1UIU 154 AL waznguAcuAn 17,804  Aulunaiglalasiuaztienualslaun

13
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o o
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o o

1.8 uaziannduiusiunisldansaisudngianguanfuindesnaliudAnymisata (95%Cl,
1.1,3.1,p 0.02)
9) uansznulnaitliinnlsAtlanila
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£%
v o/ o a v =

o 1 AAa ¥ U = ¥ dd‘a‘
NTUANUINNIIN TR UUMAN R TTee fitadelfiauauiuzdn aastinsldansiainidsias dnng
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@Wﬁ’]?m%ﬁ"ﬂ@ﬂ g lutuuniinemsnsidaanannuilunisilesiugunsganngasain1eanIsinemg

al

18 Pol'chenko wazAnLz (1990) "L@w’uuzﬁﬂdﬂmmz@ﬁuﬁ%wdwmLwlmiﬁuﬂfmLmeﬁ?LﬂEﬂuLLﬂm



17

299019 N8g N NIRdLszang Wunisazieuanuusaaenslasal U uAngiauazseady
N199iUaN (loading) 1998191ANAYGHUALAL NN ANA IUNUNTTINNTIN RS

@91 Dovzhanski ~ (1995) 1@91e4n191 nsimunzesinsaaiiantanisinems ldnfaniunis
Wasnulamisasegiauasdeannian o fuiuneliifadyuimiegrewnsialudszansluguun

-gl/ a ) 2 o a dy dl a a

wananuilaymIn1enisRuia linsdnnisuazarupunsialununauuniiatoywinin deyuiia
AINN1ILNALATEINENNNITINEAT NT AN TIARNIINNTNERINTN WA NFANaL sz AR ENNINNNE
1MANIIALANALA I RANSIRUTaeaINnsUssnauan@n B l@auiiuinnisguniuiauaznisin

o A 1 [ o o <3 [ ¥
i:fmmz&qumﬂﬂ?uﬂqmmwmimmu wazanensN1s ueasld

nsldansiAlnIaMsINERsSUAsHANITIAeEnIgan W lulssindlne

(1) n15UUauRIRITLANNIINITINEAS L LUAIUN

o o

Ao o X ' ) =~ A a
ﬂq?LquﬂQﬂWTNﬂ Nf‘]llllmq\j L”I eLuﬂﬁ‘zW]ﬂ»LV]ﬂﬂ\ﬂlu'ﬂ% Uﬂ’]ﬁ‘slﬁjﬂqﬁ‘LﬂﬁJVﬂ\?ﬂqﬁ‘Lﬂjﬂ’[ﬂﬁ’LW@LWN

pandsudowlug)  Anduissiauienfiandgniuaninilesainiengdu Ml nglfuayle
= 1 o a a o A KX v Y a é{ 1% o :I/
HARBLUNUA WrENuaeriiailsAlasuNasARgNTNIN INERINsasfadlda1sANNINANTUAE ATy
= o o o = R v o o o
ineRsnsasileniadudaansallsudngiaAeudiauandmninemanszian1stlesiunisdulan
v o ) a v Y oy oa &l o o = % a
winzan  gnendeeglunznalndineesinisdusinadilantadudaansiaivainnisanAnalunanan
% 1 o/ o a o a 1 k73
AOELTUAY  ANTIENIUNNTIGEURITINATIY Usennnuna  uazAe (1995) wudnasldnisimaen

o

d oo we 4 v e o da .
(paraquat) BenianAuluzenenNsAtdIniuNenitu  (Gramoxone) luiFnuninisdgnidnluiamn

a
v ¥

i o o a 1% [ = 1 o i 1 o A v 95 a a
ALARUNIIE 81Neansn Aaundadealud wuandntsdudenluteinau Geway 20) waTuIR0AY
(Foraz 80) luszAuiiiunimsguian Ao 10 lrsniusedns uansinisaenilduuasinly
aqugnnsadn ldvudeuludesinmulnatinuls
2) m9UulauraIgIgtANNIINITINEAS LUNAKNAR

TusdunisanAnereeansieialunanamniiy Tarvng 5AH (2544) 18nInnsd139an719AnANGea
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(Garry bazAtuy, 2003; IEH, 1999; Amaral Mendes, 2002)

= al [ dJ =1

An1ansziuresaasuumalnamalsu (testosterone) Tailuaasluwluwatne

AnainpesszAuaefinunnszsuiald Aa Follicle-stimulating  hormone  (FSH)  uay
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(Frentzel-Beyme ez Helmert, 2000)

FufladeFesrnenisifinlsanzise non-Hodgkin (Waddell kazatuz, 2001)
Lﬂuﬁ@é’ﬂLgﬂmeQﬂw@Lﬁmimm:l,?*m'@mgﬂwm (Fleming uazAnE, 1999)

Wutladendesaaaniainalsansifasnus (Dolapsakis kazAnse (2001)

I o o ' a sa o
® N@ﬂﬁgﬂlﬂ:ﬂﬂlﬂuﬁQQﬂlﬂﬂQmﬂﬂ']iLﬂﬂiiﬂwqiﬂuﬂu
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- luansniananeWug (mutagenic compound) Taailuimsiagiu (genotoxic effect) Tnaifin
AuRpLnATesiATTu T (chromosome aberrations),  Sister-chromatid exchange (SCE)
wazlulasiiamaaa (micronucleus) (Soloneski WazAmuy, 2001; Joksic WATADME, 1997;
Antonucci  warAndy, 2000; Lander uwazAtdy, 2000; Lucero wazAtdy, 2000;

FUNT UIUBUAN, 2543)
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® UANTENUARTTULRALNUS
(Petrelli kazAtUy, 2000; Padungtod wazAnds, 2000)
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2000)
- ﬁﬂﬁﬁmﬁﬂ@q%ﬁﬁmmmmu@xm?‘i@ublmiﬁﬁﬂﬂm (Padungtod WazAnLe, 2000)
® HANSTNUARTTUUNSININULRLA
- JuafennTIruLineIuaesln (Kossmann uwazAnse, 2001)
® NANTETNUFADAN
- mmﬁmﬂmﬁmL@uzh@mlﬁ'ﬂm (Kamel wazmnue, 2000)
o liAnAnudaeianisiinlsavauiin
- flanwi@assunisifsalsanenuiia (Senthilselvan uazAns, 1992)
o FliinmalaArans
- wulsaiomisdes < lunguinemang (Das uazAny, 2001)
o nsdudiauaasasaiiluiaan iuusnsen
~ fnstuidlentesanned-nguesimuneampduasnguaniunfiundiden  (Waus o
TR UavAly, 2542; 9190 ARTT UATANLY, 2544; WARNT gANWA uaTATUY, 2543;
Stuetz, 2000; Kunstadter wazAnie, 2001)
- ﬁmaﬂmﬂ”@ummmmﬁmqmamwmsﬂzju@@a?ﬂﬂum@?uslwﬁﬂmLmzﬁmum?m
(Prapamontol LazAtly, 1994; Stuetz LLazAnly, 2001)
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ALTUUATNGNINEAING (NIAMN F99ITULIAT UWATAE, 2545)
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