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ABSTRACT

The objectives of the present study composed of two parts as follows. The
objective of part one were to develop an immunoassay for detecting DDT and its
metabolites, and to apply the method in analysis of human milk samples from malaria
endemic area and part two was to develop an immunoassay for detecting
cypermethrin.

In part one, four haptens with similar structure to DDT were prepared and
were used to produce antibody to DDT. Briefly, haptens were prepared by using
dichlorobenzhydrol (DCBH) and dichlorodiphenylethanol (DDOH) as precursors
using succinic and glutaric anhydride as spacer arms. The immunogens were
prepared by conjugating haptens with bovine serum albumin (BSA) were named
hapten I-BSA (DCBH-succinic-BSA), hapten 1I-BSA (DCBH-glutaric-BSA), and
hapten 11I-BSA (DDOH-glutaric-BSA) which had hapten density of 15, 14, and 8,
respectively. The coating antigens were prepared by using the same haptens
conjugated with oval albumin (OVA) were named hapten I-OVA (DCBH-succinic-
OVA), hapten II-OVA (DCBH-glutaric-OVA), and hapten 111-OVA (DDOH-glutaric-
OVA) which had hapten density of 13, 13, and 9, respectively. The immunogens were
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used for producing antibodies. The polyclonal antibody (pAb) from hapten 11I-BSA
showed the best binding activity with p,p’-DDE. Then, this antibody was used for
developing an indirect competitive ELISA (ic-ELISA) for detecting p,p-DDE in
human milk samples. The ic-ELISA was validated and optimized using spiked
skimmed milk. The obtained pAb was specific to p,p-DDE and the 1Cso was 22.5
ng/mL with cross-reactivity to DDT and metabolites between 0.2- 112 %. In the
process of optimization of ic-ELISA, DMSO at 20% in 0.05% tween-20-PBS was
suitable to be used as diluent and had no effect on activity of antibody. The hapten
from DCBH conjugated to OV A was found to be the best coating antigen in ic-ELISA
system. The average recovery of p,p’-DDE was 99.7% (ranging from 88.8-116.8 %).
The intra-assay coefficient variations (CV) were 5.7- 10.4 % and the inter-assay CV
were 10.6-19.6 %. Limit of detection (LOD) of ic-ELISA was 3.5 ng/mL and limit
of quantitation (LOQ) was 10.5 ng/mL. The developed ic-ELISA was applied to
detect p,p -DDE in individual human milk samples collected from 245 mothers living
in malaria endemic area in Maesot district, Tak province, Thailand. The results from
the developed ic-ELISA were compared with the results obtained from GC-ECD.
The sensitivity of ic-ELISA was 86.1 % of GC-ECD and their was a significant
correlation between the results from the two methods (Pearson correlation: r = 0.766,
p<0.05)

In part two objective was to produce an antibodies to cypermethrin. Two
haptens containing major parts, cyclopropane moiety (H1) and aromatic moiety (H2),
similar structure to cypermethrin were synthesized. Three immunogens were
prepared, two immunogens with each hapten were named H1-BSA, H2-BSA and one
immunogen with two haptens was H12-BSA. The hapten densities of H1-BSA, H2-
BSA were 8 and 13, respectively. The antibody from H1-BSA immunized mice
showed high titers to the hapten. The antibody from H1 immunized mice gave 1Cs to
cypermethrin at 52 pg/mL, the lowest quantification limit of detection of the ELISA
was 1.8 pg/mL at 85% B/BO, and the detection limit was 0.39 ug/mL at 90% B/BO.
The antibody from H12-BSA immunized mice show high titers of antibody to
cypermethrin with 1Csq of 0.32 ug/mL and LOD was 0.02 ng/mL

In conclusion, an ic-ELISA for detection of insecticides, especially the major
DDT metabolite p,p -DDE which is still abundantly contaminated in the environment
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and human has been developed. In addition, the process of happens, immunogens and
antibody production of DDT and cypermethrin demonstrated in this study could be
employed for further development of this research area.
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