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Over the last decades an increasing number of chemicals (xenobiotics) has been used in
various applications and consequently been released to the environment. By an uptake
through skin, food, water and air either through direct usage of consumer products or
through the environment these chemicals can reach human tissues, and can be stored in
tissues such as fat or blood before they can be metabolized and excreted via the urine.
Hence human biomonitoring programs in developed countries monitor human body fluids
such as urine and blood for a number of compounds and biomarkers. However, such
screening analysis has never been done from developing countries, especially from Africa.

Pesticides are one of the important pollutants in Africa. Neonicotinoids (NNs) which
were designed to specifically target insects™ nicotinic Acetylcholine receptors (nNAChRs)
have been widely used in various pests management systems since the early 1990's.
However, recent reports have extensively highlighted on their potential binding affinity
for the a4P2 subtype of the nAChRs which is predominantly expressed in the thalamus
of the mammalian brain (Chen et al. 2014, Li et al. 2011). In mammals, the thalamus has
been cited for its essential role in relaying sensory signals to the cerebral cortex and
regulation of consciousness, sleep, and alertness. As such, alterations in the density of the
a4p2 neuroreceptor subtype in the thalamus may lead to many central nervous system
disorders in humans. In a recent report, Wang et al. (2017) extensively elaborated on the
potency of NN and NN metabolites in damaging protein, DNA and lipids of vertebrates
through oxidative stress mechanisms. Developing foetus have also been found to be
highly susceptible to NN exposure through the blood-brain-barrier. The European Food
Safety Authority (EFSA) even predicted a possible neurodevelopmental toxicity of some
NNs (especially, acetamiprid and Imidacloprid) in infants. These reports trigger great
concern about the budding toxicological impacts of NNs in humans and highlights the
need to mount effective monitoring systems for NN exposure levels among various age
groups within the society.

In Ghana, most farmers use synthetic pesticides in crop production, with the aim of
reducing pre-harvest and post-harvest losses (Clarke et al., 1997). Currently, the Ghana



Cocoa Research Institute has regularised the use NNs (thiamethoxam and Imidacloprid)
in cocoa farming (Owusu-Manu, 2001; Antwi-Agyakwa, 2015). The general population
of Ghana may be exposed to various NNs as a result of pesticide mishandling,
misapplications, and/or consumption of NN treated produce. The current study therefore,
sought to evaluate the exposure levels of NNs among the residents of Kumasi, the second
largest city Ghana.

MEAR

In this study, five native NN compounds (Imidacloprid, Clothianidin, Thiamethoxam, Nitenpyram and
Dinotefuran) and one NN metabolite (N-desmethyl-acetamiprid) were detected among the subjects.
The mean concentrations, detection frequencies and percentiles of the detected NNs have been
presented in Table 1.

From the results, N-dm-acetamiprid, a major metabolite of acetamiprid was found with the highest
detection frequency (92%) among the subjects (Table 1). This suggests that most residents of the city
are often exposed to acetamiprid treated products. Meanwhile, imidacloprid was also detected in most
(70.7%) of the subjects (Table 1). The mean and the maximum concentrations of imidacloprid obtained
among the subjects of this study (3.41+£24.07 pg/l and 211.62 g/l respectively) far exceeded the levels
of all the other detected NNs (Table 1). These suggest that the residents of the study area might be
regularly exposed to high doses of imidacloprid than other NNs. Meanwhile, the mean concentration
of imidacloprid recorded in this study (3.41+24.07 pg/l) was found to exceed its mean concentration
reported among Japanese adults (1.54+2.7 ug/l) by two folds (Ueyama et al., 2014 ). Moreover, the
peak concentration of imidacloprid recorded among the subjects from Kumasi (211.62 pg/l) was found
to be more than 25 times higher than its maximum levels reported among Japanese adults (8.20 pug/l)

by Ueyama et al. (2014 ).

_ : o ) Even though Clothiandin,
Table 1: Detection frequencies and statistical summary of urinary

NN (ug/l) in residents of Kumasi (n = 76). Thiamethoxam, Nitenpyram
Percentiles and Dinotefuran were
Neonicotinoids %DF _GMzSTDEV 25%  50%  75%  100%  joacted in less than 50% of
Imidacloprid 70,67 3412407 EDL 0.14 097 21162 h bi hei lati
Clothianidin 40.00 0.0320.08 BDL BDL 003 045 e subjects, their cumulative
N-dm-Acetamiprid  92.00 0.82=1.46 016 042 081 10465  levels were significant (Table
Thiamethoxam 1860 0.02=004 BDL BDL 000 021 1). Most of the subjects
Nitenpyram 2300 001002 BDL BDL 000 014
Dinotefuran 28.00  0.03=0.00 DBL BDL 002 o060  (77.1%) were found to be
*3:DF means percentage of detection frequency, GM=STDEV means exposed to two or more NNs
geometric mean =standard deviation, BDL means below detection limit. at the same time (Fig. 1). This

suggests that most residents of the study area might be exposed to multiple NN compounds, and as

such may be susceptible to the synergistic impacts of NNs.
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