
  

7th International Conference on Biochemistry and Molecular Biology  

 

 
BMB Conference 2021. http://www.scisoc.or.th/BMBThailand/BMB2021/ 

 

Association of exposure to neonicotinoid insecticides and  
oxidative stress in farmworkers in Chiang Mai province,  
Thailand 

Neeranuch Suwannarin 1,2,3, Tippawan Prapamontol 2*, Tomohiko Isobe 3, Yukiko Nishihama 3, Ampica 
Mangklabruks 5, Tawiwan Pantasri 6, Somporn Chantara 7, Warangkana Naksen 8, Shoji F. Nakayama 3,* 

1 PhD Degree Program in Environmental Science, Environmental Science Research Center, Faculty of Science,  
Chiang Mai University, Chiang Mai 50200, Thailand; suwannarin.ns@gmail.com (N.S.) 
2 Research Institute for Health Sciences (RIHES), Chiang Mai University, Chiang Mai 50200, Thailand 
3 Health and Environmental Risk Division, National Institute for Environmental Studies, Tsukuba, Ibaraki  
305-8506, Japan; isobe.tomohiko@nies.go.jp (T.I.); nishihama.yukiko@nies.go.jp (Y.N.) 
4 NCD Center of Excellence, Research Institute for Health Sciences (RIHES), Chiang Mai University,  
Chiang Mai 50200, Thailand 

 5 Department of Internal Medicine, Faculty of Medicine, Chiang Mai University, Chiang Mai 50200, Thailand;  
ampica.m@cmu.ac.th (A.M.) 
6 Department of Obstetrics and Gynecology, Faculty of Medicine, Chiang Mai University, Chiang Mai 50200,  
Thailand; tawiwan.p@cmu.ac.th (T.P.) 
7 Environmental Science Research Center, Faculty of Science, Chiang Mai University, Chiang Mai, 50200,  
Thailand; somporn.chantara@gmail.com (S.C.) 
8 Faculty of Public Health, Chiang Mai University, Chiang Mai 50200, Thailand; wnaksen@gmail.com (W.N.) 
* Correspondence: tippawan.prapamontol@cmu.ac.th (T.P.); fabre@nies.go.jp (S.F.N.) 

Abstract: Systemic neonicotinoid (NEO) have become the most widely used class of insecticide in 
the world for seed dressing and foliar spraying. Previous animal studies indicated NEO induce ox-
idative stress leading to reactive oxygen species production related to toxic effects including cell 
damage; however, human studies are still limited. We conducted a cross-sectional study of 288 re-
productive-age farmworkers in Chiang Mai province, Northern Thailand. Demographic data of par-
ticipants were obtained through face-to-face interview. We evaluated the association between ex-
posure to NEO insecticides and oxidative stress biomarker. Urinary NEO and their metabolites 
(NEO/m) were measured by liquid chromatography tendem-mass spectrometry whereas urinary 
oxidative stress biomarker of lipid peroxidation, malondialdehyde (MDA), were measured by high 
performance liquid chromatography with UV detector. Five NEO/m were detected greater than 50% 
of samples. The concentration of N-acetyl-acetamiprid was highest among NEO/m with the geo-
metric mean (GM) of 32.7 ng/mL, followed by imidacloprid (IMI), thiamethoxam, clothianidin and 
imidacloprid-olefin (Of-IMI) (GM: 25.4, 17.5, 11.3 and 4.4 ng/mL, respectively). The mean concen-
tration of MDA was 1.5 µmol/L. Linear regression models showed that IMI and Of-IMI concentra-
tions showed significant positive association with MDA concentrations (β= 0.14; 95% CI: 0.02, 0.26 
and β= 0.15; 95% CI: 0.03, 0.27, respectively). These results suggest that NEO insecticides may have 
an impact on oxidative damage of lipid. However, further studies are warranted for investigation 
including oxidative stress biomarker of proteins and DNA damage. 
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