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Urinary Cypermethrin Metabolites and Acute Health Effects of

Sugarcane Farmers in Nakorn Sawan province
Chavisa Phommalachai* Jutamanee Chungcharoen**
Pornpimol Kongtip*** Noppanun Nankongnab™*** Dusit Sujirarat™****
Abstract

Cypermethrin, a synthetic pyrethroid, was used as an insecticide in homes and
agriculture. This cross-sectional study aimed to measure cypermethrin metabolites in
the urine of 47 sugarcane farmers in Nakhon Sawan province at different periods:
before spraying, end of spraying event and the next day of spraying. This study
measured 2 groups of metabolites, including 3-Phenoxybenzoic acid (3-PBA), cis- and
trans-3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropane  carboxylic acid (cis,trans-DCCA)
were measured by gas chromatography-mass spectrometer (GC-MS). Health effects
after spraying were examined using a questionnaire The data were analyzed by mean,
standard deviation, geometric mean, and repeated measure ANOVA.

Results showed that the geometric mean of urinary total cypermethrin
metabolites were 108.56, 190.01, and 212.98 nmole/g creatinine at the day before
spraying, end of spraying, and next day after spraying, respectively. The farmers having
abnormal symptoms of stagger and exhaustion had significantly higher cypermethrin
metabolites than those did not (p<0.05).

It can be concluded that cypermethrin sprayers can be highly exposed to
cypermethrin. Personal protective equipment should be used by farmers when using
pesticide to prevent health effects or abnormal symptoms.
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Table 1 General Data of sugarcane farmers. (n=47)

Data

Number (%)

Sex
Male
Female
Age
Mean (SD)
Min-max
Educational level
Elementary
High school
Bachelor or higher
Marital status
Single
Married

31 (66)
16 (34)

48.0 (14.24)
19-70

17 (36.2)
28 (59.6)
1(2.1)

7(17.1)
32 (78.0)
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Data Number (%)

Windowed/divorced 2(4.8)
Smoke Status

Non-smoker 8 (17)

Smoker 39 (83)
Alcohol Drinking

Yes 30 (63.8)

No 17 (36.2)
Living near agriculture area

Yes 40 (85.1)

No 7(24.9)
Agriculture Activities

Agricultural work (hour/day) Mean + SD 551 + 1.25

Agricultural work (day/week) Mean + SD 4.72 £ 1.39

Duration of Spraying (min) Mean + SD 49.89 + 38.8

Range (min) 20 - 240

Area Spray (Rai) Mean + SD 5.39+3.89

Range (Rai) 1-17
Spraying Equipment

Backpack spraying 41 (87.2)

Truck spraying 6(12.8)
Personal Protection Equipment used

Long pants 47 (100)

long Sleeve 27 (57.4)

Shoes 47 (100)

Gloves 7(15.2)

Balaclava 8 (17.4)

Cloth wraps around the face 37 (80.4)
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Table 2 Urinary cypermethrin metabolite concentrations at three time points for

pesticide sprayers: morning void urine the day before spraying, end of spraying

activity, morning void urine the day after spraying. (n=47)

(2) End of (3) Nextday Compare p-

Variables W . Before spraying after between value*

spraying

event spraying

3-PBA (nmole/g creatinine)
Detection (%) 47(100) 47(100) 47(100) (1)-2) <0.001
(GMXGSD) 82.32(1.87) 149.35(2.02) 169.93(1.88)  (1)3) <0.001
Range 21.54-311.06 ~ 43.38-533.79  49.90-828.82 (2)-(3) 0.108
DCCA (nmole/g creatinine)
Detection (%) 32(68.1) 39(83.0) 47(100) (1-2) <0.001
(GMXGSD) 18.61(2.17) 29.12(2.01) 190.01(1.81)  (1)-(3) <0.001
Range 5.81-106.70 4.53-129.02 190.01(1.81)  (2)<(3) 0.710
TCyper (hmole/g creatinine)
Detection (%)  47(100) 47(100) 47(100) (D-2) <0.001
(GMXGSD) 108.56(1.73) 190.01(1.81) 212.98(1.76)  (1)-(3) <0.001
Range 37.71-323.76  49.74-828.57 75.19-992.27  (2)(3) 0.132

* p-value<0.05 by repeated measures ANOVA

Note: GM (GSD) =Geometric mean and standard deviation; TCyper=3PBA+DCCA.
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