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Urinary Organophosphate Concentration of
Agricultural Workers: Case Studies in Nakorn

Sawan and Phitsanulok Province
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Abstract

Pesticides can help eliminate various pests but it has an impact on the environment
and human health. This cross-sectional study aimed : (1) to describe general characteristics
of agricultural workers using oreanophosphate pesticides; (2) assess the urinary
organophosphate metabolite concentrations; and (3) assess the relationship between
urinary organophosphate metabolites of agricultural workers and health symptoms after
spraying pesticide from 216 agricultural workers in Nakorn Sawan and Phitsanulok Province.
The g¢as chromatography-mass spectrometry (GC-MS) was used for measuring the
concentration of organophosphate metabolite in urine. The results showed that the
majority of the agricultural workers sprayed insecticides 2-4 times per crop cycle but no
association between the concentrations of dialkyl phosphate metabolite (DAPs) and the
frequency of insecticide used was found. In addition, farmers were wearing appropriate
clothing and basic personal protective equipment such as long-sleeved shirts, trousers,
boots, etc. The percent recovery of each DAP analysis method at concentrations from 2.5
to 50 ng/mL were in the range of 94.29-105.01%. The detection limit (LODs) for the method
was in the range of 4.46-6.73 ng/mL. Mean of total dialkyl phosphate (>DAPs) of rice
farmers, vegetable farmers, rice and sugarcane farmers, and rice and vegetable farmers
were 59.63, 61.10, 59.52, and 34.8 ug/¢ creatinine, respectively. The top 3 symptoms
developed after spraying pesticides were sweating, dizziness, and headache, respectively,
and an association between >DAPs and blurred vision symptoms (p = 0.011) was found.
The high urinary DAP concentrations in this study were found; therefore, the extensive
training of knowledge and understanding about proper use of personal protective
equipment and toxicity of organophosphate pesticides is necessary for monitoring and

surveillance of farmers.
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afanudsmesonandnag19un (NSuanteaine, 1) ansieauvesdinnuaTegia
NSNYATNTENTIBNYATLAZANNTIU 2562 Wudl 101511999 TngdUATIENINITNYATIIUIY
131,308 ¢ Usenaumig a@1smandaiy 88,846 fiu @15A19awIad 16,897 ¢iu Laransidne
19,334 fiu (F1nauATEERINIsNEns, 2563) nsigauanunsalivlelsaniivansialinin

A o

fngity U 2561 wudn Trelsaanfivansialifdndngiiviiuau 6,075 518 Aadudasdiewiniu
10.04 sleUszvnsuausne laonguendniimuiitaanniign Aenguendngugniitlsuasiivsin uaziin
Nnansiafinguansidnuuasnniian (2,950 1o Anduiesas 48.56) (neslsranmsUszneuedn
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8-10 $2 114 1(2.0) 5(13.5) 10 (14.5) 0 8.2
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> 57U 39 (78.0) 37 (100.0) 48 (69.6) 32 (84.2) 80.4
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anualumsl¥
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ORRTLEAN 5(10.9) 6(17.1) 35 (50.0) 8 (21.1) 28.6
puiler 4(8.7) 0 14 (20.0) 3(7.9) 11.1
INONENHTDRANUETAIIALLAS
<101 14 (28.0) 5(14.3) 12 (17.1) 6(16.2) 19.3
10-301 17 (34.0) 20 (57.1) 31 (44.3) 17 (45.9) 443
>301 19 (38.0) 10 (28.6) 27 (38.6) 14 (37.8) 36.5
A lumswauriedaniuashiauuag
1-4 afuidon 44 (88.0) 27(77.1) 66 (94.3) 33(89.2) 88.5
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anyae muasnsgninn  wasnsdgn  muasnsidgn ineasnsign AuNaY
U Y v Y U Vv

(n=51) An (n=37) NIMazoes YIMazin (Gowaz)

UIU UIU (n=70) (n=38)

Y Y 13 13

(3ozaz) (3ozaz) ERLYRY ERLYRY

Gouay) Gouay)
DeUATHY 6(11.8) 0 68 (97.1) 5(13.2) 40.3
130000 6 (11.8) 0 68 (97.1) 8 (21.1) 41.8
9171591 1(2.0) 0 8 (11.4) 2(5.3) 5.6
AN 5(9.8) 0 5(7.1) 2(5.3) 6.1
aaulderdeu 2(3.9) 0 46 (65.7) 3(7.9) 26.0
I a
1Wuazasn 1(2.0) 0 18 (25.7) 2(5.3) 10.7
1 Tasias 1(2.0) 0 48 (68.6) 2(5.3) 26.0
110f5He 6 (11.8) 0 64 (91.4) 5(13.2) 38.3
AULIA 5(9.8) 0 48 (68.6) 4(10.5) 29.1
y X 9 <

nANIHONDUNT 0 0 13 (18.6) 1(2.6) 7.1
DOUINAUIN 5(9.8) 0 22 (31.4) 6 (15.8) 16.8

4.3 anudutuvasansiadafaveamnuunualadludaas

anudlumsrsanuiunusladnuin inwmsnsnnngupIanuansladafaneamalutiaanis
ogstioavilsans Instnuasnsynnaumsianuansngulatefianoann (SDEPs) snnnianslungule
wiianeawln (SDMPs) Anslsuguvesseauansindafaneansid (SDAPs) denasanlungunensns
Ugnin uazinunsnsugndnuasinensnsugninasiissdvanslungulawiianeauinaininsedvans
naulaefiarloaun Tuvaizfinunsnsiivgniniuazdosuazinuasnsfiugninouasinagiissiuans
naulaefianeamingenitseavansnaulawiavieaaualifinnuuandsiuseninanguinunsns fe
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anya INBATNI (NBATNI weasnslgn  tuasnsidgn p-value
gnim Ugnein I1mazdes Irmazen
(n=51) (n=37) (n=70) (n=38)
> DMPs
%Detection 78.4 78.4 70.0 60.5 0.113
Median 0.40 0.42 0.16 0.18
IQR 0.08-0.88 0.01-1.06 0.01-0.75 0.01-0.54
> DEPs
%Detection 88.2 83.8 90.0 86.8 0.305
Median 0.14 0.39 0.26 0.28
IQR 0.03-0.54 0.04-0.77 0.07-0.70 0.05-0.94
D DAPs
%Detection 94.1 91.9 943 86.8 0.552
Median 0.63 0.93 0.64 0.46
IQR 0.31-1.58 0.30-2.16 0.16-1.83 0.20-1.52

* @1 p<0.05 laglinsnaaeuvesnsaniauayiada, DMP = Dimethyl phosphate, DEP= Diethyl
phosphate, DMTP= Dimethyl thiophosphate, DMDTP = Dimethyl dithiophosphate, DETP =
Diethyl thiophosphate, DEDTP = Diethyl dithiophosphate, >DMPs =DMP+DMTP+DMDTP,

>DEPs = DEP+DETP+DEDTP, ey >DAPs =>DMPs+3DEPs

1 dl U U a 14 U
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