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Abstract

In several countries, a lot of researches have shown the toxicity of pesticides on farmers.
Meanwhile, few of them have dealt with vegetable farmers in Benin. Therefore, this study has
been carried out to assess the effects of pesticides on vegetable farmers’ health. This study is
conducted on 30 vegetable farmers who used pesticides and 20 subjects as control group.
Pesticides used by vegetable farmers and their risky behavior were investigated. Their blood
samples were collected and some tests were performed for hematological and biochemical
parameters. For the statistical analysis of the results, Student’s test was used. Our
investigations revealed that vegetable farmers of Benin were exposed to different active
ingredients of pesticides such as (Abamectin, Acetamiprid, Chlorpyriphos ethyl, Cyfluthrin,
Cypermethrin, Emamectin benzoat, Flubendiamid, Lambdacyhalothrin, Mancozeb,
Profenofos, Spinosad and Spirotéramate). The hematological parameters showed significant
decrease in White blood cell (WBC), Red blood cell (RBC), Hemoglobin (HGB), Hematocrit
(HTC), Mean Corpuscular Volume (MCV), Platelet (PLT) count among study group. The
enzymatic activities of Aspartate Aminotransferase (AST), Alanine Aminotransferase (ALT)
have significantly raised between vegetable farmers and the control group, while the serum
concentration in urea and creatinine showed insignificant difference in the study group. These
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results suggest that pesticides have adverse effects on vegetable farmers of South of Benin.
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1. Introduction

Benin like other African countries has known a demographic growth in these past few years.
Then, Food security has become a major concern for all (Assogba-Komlan et al., 2007).
Urban and suburban agriculture play an essential role in the struggle against food insecurity
and poverty (FAO., 2013). Urban agriculture has socio-economic, environmental and health
benefits (Zasada et al., 2011).

Despite these beneficial effects, vegetable farmers encounter several problems as crops and
vegetable attack by pests (insect pests, microscopic fungus, nematodes, mites, etc.). These
facts involve lower yields at harvest. In these conditions, vegetable farmers use pesticides to
eliminate the pests. Pesticides significantly reduce pests and weeds, and then increase yields
at harvest. In spite of pesticides beneficial effects, they have adverse impact on environment
and health on subjects who are exposed. These effects are well documented and constitute a
major problem that raises several questions.

In Pakistan, studies carried out on karachi farmers revealed the presence of pesticide residues
in their bloods and the effects of those toxic molecules on vegetable farmer’s health. Khan et
al., (2008), reported these effects of pesticides residues on cholinesterase and
phosphomonoesterase like that enzymes activities such as Aspartate Aminotransferase-AST,
Alanine Aminotransferase-ALT, Alkaline phosphatase-ALP in the blood of exposed persons.
Yaqub et al., (2014) reported in Nigeria, high prevalence of abnormal levels of cholinesterase
in serum of the farmers.

Studies about pesticides sprayers shown oxidative stress inducing by pesticide could alter the
detoxification mechanisms and scavenge enzymes (Khan et al., 2002). These toxic
compounds disrupt cellular function and enzymes activities (Arafa et al., 2013). In human
blood, pesticide residues can affect hematological parameters as white blood cell (WBC),
Hemoglobin (HGB) and platelets (PLT) (Ismail et al., 2010). Another study revealed the
influence of pesticides, particularly chlorinated hydrocarbons on various blood parameters
(Dustan et al., 1996). Fujitani et al., (1997) shows a decrease in Red Blood Cell (RBC) and
Platelet (PLT) count, Hemoglobin concentration (HGB), Mean Corpuscular Hemoglobin
Concentration (MCHC) and percentage of Hematocrit (HCT) due to pesticide.

In Benin, few researches are about adverse effects of pesticides on vegetable farmers’ health.
It’s in this context that we initiate this research to assess the toxic effects of pesticides on
exposed subjects. Investigations were carried out about pesticides used, symptoms, blood,
liver and kidney disorders.

67



ISSN 2157-6076

\\ MacrOthi“k Journal of Biology and Life Science
A Institute ™ 2018, Vol. 9, No. 1

2. Materials and Methods
2.1 Included and excluded criteria

After investigation about pesticides used by vegetable farmers of Southern of Benin, 30
farmers and 20 control subjects were recruited.

2.1.1 Target groups

People included in this study are at least 18 years old and have given their consent. Farmers
using pesticides on their farms are the exposed group and those who have no previous
occupational exposure to pesticides or any other industrial chemicals are considered as the
control group.

2.1.2 Excluded groups:

Peoples who have less than 18 years old, farmers who didn’t give their consent, subjects who
didn’t use pesticides but lived side issue of vegetables farms, those suffering from different
pathologies (diabetes, hypertension, renal failure, viral hepatitis); smokers and alcohol
drinkers were also excluded in this study.

2.2. Data collection

The exposed group is invested of 30 vegetables farmers (21 males and 9 females from south
of Benin, Cotonou and Seme-Kpodiji) chronically exposed to pesticides. They had been using
pesticides for an average of 9.647.5 years. Individual data about pesticide exposure were
investigated e.g the protective tools used and the hazard behavior of farmers. The symptoms
relative to pesticide-exposition were recorded by interview.

As for the control group, it is consisted of 20 healthy individuals non farmers (13 males and 8
females) randomly chosen in the same commune and didn’t expose to pesticides or any other
industrial chemicals through a professional activity.

2.3 Blood sampling

Blood samples were taken on the farmers (during agricultural activity) and on control group
before breakfast in dry and EDTA (Ethylene diamine tetra acetic Acid) tubes.

2.3.1 Hematological investigation

Blood sample collected in EDTA tube were used to measure hematological parameters e.g.
RBC, WBC and PTL count, HGB concentration, percentage of HTC, MCHC, MCH and
MV C were assessed using Counter BC-2800 Auto Hematological Analyzer

2.3.2 Biochemical investigation

Blood sample collected in dry tube was centrifuged at 3000 rpm during 15 minutes and serum
sample was used for biochemical tests. The tests were performed by using UV-visible
Spectrophotometer CYAN™',

Liver function was determinate in serum transaminses (AST-ALT) and serum Gama
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Glutammyl transferase (GGT) by kinetic method as recommended by the International
Federation of Clinical Chemistry (IFCC). The diagnostic kits Biolabo REF 80025, REF
80027 and 8110 were used to perform all the tests.

Kidney function was measured in serum creatinine (mg/L) and urea (g/L) level according to
kinetic and colorimetric methods. All the tests have been carried out with diagnostic kits
Biolabo REF 80107 and REF 80221 available in stores.

2.4 Statistical analysis

The biochemical and hematological data were represented in average =+ standard deviation.
Statistical analysis was performed using SigmaPlot Statistical Analysis Sofware 2001 version
10.0. The distribution and difference of biochemical and hematological parameters between
vegetables farmers and control group were statistically tested by Student test. The statistical
significance for each analysis was considered at P < 0.05.

2.5 Ethic consideration

The proposal of this work was reviewed and agreed by the Research Ethics Board of the
Applied Biomedical Sciences Institute. All participants signed a consent after information on
protocol prior to enroll in the study.

3. Results
3.1 Actives ingredients of pesticides used by the farmers

Pesticides that are commonly utilized by the farmers during this study are listed in Table 1
(using their common name and World Health Organization classification). From this table, it
can be seen that farmers used more frequently some pesticides which active ingredients are
lambdacyhalothrin, acetamiprid, profenofos, spinosad and then they were exposed to them.

Table 1. Pesticides utilized by famers

Chemical Ordinary name WHO % of pesticides
classification Classification used
N Abamectin I 3.8
Emmamectin benzoat 11 1.1
Carbamate Mancozeb i 3.3
Spinosyns Spinosad A/Spinosad 1l 16.9
D
Lambda cyhalothrin I 31.7
Pyrethroid Cypermethrin I 3.8
Cypermethrin Il 3.8
Neonicotinoid Acetamiprid I 14.2
Ketoenol Spirotetramat Il 3.3
Diamid Flubendiamid Il 3.3
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Organophosphorus Profenofos I 10.9
Chlorpyriphos ethyl I 3.8

3.2 Protectives tools for farmers and their behavior risky

To avoid direct exposure to pesticides which have toxic properties, various protective tools
are used by the famers. 29.5% of vegetable farmers don’t protect themselves against
pesticides. The other ones use various protective tools as indicated in Table 2. Water is
important in vegetable farm and then, different springs are used by farmers to water their
vegetables. Among the farmers who have at one's disposal some drillings, less than 37.5% of
the farmers consume this water, as indicated in Table 2.

Table 2. Hazards attitude

Variable Frequency %
Protection tools

Mask 0
Glove 34.7
Scarf 27.4
Boot 6.3
Waterproof 0
Goggles 2.1
Don’t protect himself 29.5
Other use spring for watering

Consumption 375
Don’t use 62.5

3.2 Symptoms felled by farmers after spraying

After use of pesticides, different symptoms were cited by the farmers such as pricking
sensation, watering, dizziness, vomiting, sexual—weakness, hypersalivation, nausea,
abdominal cramp, muscular weakness as indicated in Fig 1.
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Figure 1. Symptoms developed by farmers after spraying

3.3 Variation of Hematological parameters
Chronic exposure to mixture of pesticides can affect farmer’s health.

Hematological parameters measured in the study groups are presented in Table 3. According
to these results, WBC, RBC, HGB, HTC, MVC and PLT values are significantly lower in
farmers compared with controls, whereas WBC, RBC, HGB, HTC, MVC and PLT values are
significantly higher. For MCHC and MCH, there isn’t significant variation in the group.

Tableau 3. Hematological profile for farmers and control groups

Exposed farmers Control (n=20)

(n=30)
Parameters MeanSD MeantSD p-Values
WBC count (103/mm°) 4.34740.7785 5.40040.8227 OIS
RBC count (10°/mm®) 4.895340.66402 5.4900+40.51859 0.001%**
HGB (g/dL) 13.490+1.8854 15.365+1.8420 0 @0
HTC (%) 42.20045.8392 45.85045.1327 0.028*
MCV (FI) 88.33347.5901 83.65044.0429 0.015*
MCH (pg) 27.60042.6077 27.550+1.6694 0.940
MCHC (g/dL) 32.03342.3851 32.950+1.1910 0.119
PLT count (103/mm®) 184.167456.2256 251.800+35.3890 0.001***

*** n<0.001 : Highly significant ; * p<0.05 : Significant
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3.3 Determination of AST, ALT, GGT activity and Urea-Creatinine level in study groups
serum

The figure 2 presents variation of biochemical parameters determined in vegetable farmers
and control group. Significant difference is observed in exposed and control groups for serum
enzymes as AST, ALT, (P<0.001), (P<0.05). On the other hand, there is no significant
difference in the variation of the GGT, urea and creatinine.

40 1 33 2 407

301 25

AST (UIL)
ALT (ULL)

GGT (UI/L)

Control Farmers Control Farmers Control Farmers

A p<0,001 B p<0,05 C p> 0,05

0.25

[ =]

0.20 10

Urga (/L)
Creat (mg/L)

Control Farmers Control Farmaers

D p>0,05 E p> 005

Figure 2. A: AST activity in vegetable farmers and control; B: ALT activity in vegetable
farmers and control; C: GGT activity in vegetable farmers and control; D: Blood urea levels
in vegetable farmer and control; E: Blood creatinine levels in vegetable farmer and control.

4. Discussion

In recent years, vegetable farming has undergone considerable increase in developing
countries like Benin (Pazou et al., 2010). Our research on vegetable farmers shows that

they are predominantly men. That may be explained by the fact that this activity requires
physical power. To control pests which contribute significantly to yield loss, vegetable famers
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use different pesticides (Adje et al, 2009). Active ingredients of pesticides used by vegetable
farmers belong to groups of insecticides and fungicides. The most used in south of Benin are
insecticides. Our results are consistent with those of Afari-Sefa et al., (2015) who found that
insecticides are most used by vegetable farmers of Ghana. This supports the general
perception of farmers who chosen pesticides to control pests. In the same way, farmers like to
satisfy consumers by producing high yields which need high proportions of fungicides and
insecticides (Thomas., 2003). The active ingredients of pesticides cited by farmers are Hazard
category Il and 11l of World Health Organization (WHO). They are moderately and slightly
hazardous but this constitutes a chronic exposition which can affect the farmer's health in
long term. In view of these observations, preventive action is needed to protect public health
from intoxication and environment from pollution.

According to good agricultural practice, the use of pesticides requires total protection to
prevent the farmers to pesticide contamination. After our investigation, it appears that farmers
are not sufficiently informed about the importance of protection tools. None of the farmers
uses full protection. Nevertheless, some of them use scarf, gloves and boots. Only 2.1% of
farmers use eyeglasses to protect their eyes during vegetable treatments. On the other hand,
29.5% of the farmers don’t use any protective tools. Farmers who don’t protect themselves
during vegetable treatments are exposed directly to pesticides through various routes
including dermal, nose and eyes (Kim et al., 2017). In addition, it was found that some of the
farmers use the spring of the farm's water for domestic use. Consequently, they are indirectly
exposed to pesticides through the mouth (Lim et al., 2009; Albouy-Llaty et al., 2016).

Pesticides are "poisons by design” and the chemical contaminations resulting from their
unsafe use are the most prevalent and serious occupational hazards to agricultural workers in
developing countries. Organophosphorus pesticides (OP) and pyrethroids (PYR) are among
the main chemicals widely used worldwide to control agricultural pests.. The farmers, after
spraying pesticides without complete protective equipment, complain for different symptoms
such as pricking sensation, itching, hypersalivation, watering, vomiting, eye irritation, nausea,
abdominal cramp and muscular weakness. These finding corroborate with those studies on
management of acute pesticide (Guloglu et al., 2005; Michael et al., 2008; Ssemugabo et al.,
2017).

Diagnosis of adverse effects of pesticides is confirmed by laboratory exam. In our study,
Hematological parameters (WBC, RBC HGB, HTC, MCV and PLT) analyzed showed
significant decrease except MCH and MCHC parameters between pesticide-exposed and
control groups. Gaikawad et al (2015), found significant differences decrease of WBC count
between farmers and control groups. Parron et al (1996) and Jyotsana et al (2003), also
obtained similar results. Patil et al., (2009) and Rastogi et al., (2008) found significant
decrease of hematological parameters as HGB, HCT, MVC and RBC. Pesticides are a toxic
compound which can inhibit biosynthesis steps of the heme (Patil et al., 2003). That is why
pesticides residues caused reduction of cell blood count and induced anemia caused

by inhibition of HGB biosynthesis and reducing the lifespan of red cells.
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About MCH and MCHC, our results are in contrary with those of Sudjaroen et al., (2017).
They found that MCH and MCHC concentration values of non-organic farmers were lower
than reference range and interpreted as anemia. Our finding suggest that pesticides residues
can reduce the size of the RBC without a decrease of HCB contained in the RBC.

As for the analysis of serum enzymes (ALT, AST, GGT) which reflect hepatic damages, we
found significantly higher activity of AST and ALT except GGT between farmers compared
to control group. Arafa et al., (2013), reported an increasing of AST and ALT activities in the
serum of Egyptian farmers who were exposed to pesticides compare to a control group. The
similar results were found by Altuntas et al., (2002) and Around et al., (2012). The elevation
of the aminotransferases activities in blood has been considered as an indicator of tissue
damage. Residues of pesticides can impair hepatocellular which can release greater
intracellular enzymes into the blood than normal levels.

In this study, serum urea and creatinine levels were statistical insignificant in study groups.
Our results corroborate with those of Arafa et al., (2013), who observed no significant
elevation of serum urea and creatinine levels among sprayers of pesticides. Contrary to our
study, previous study on covered workers of chemical products producing dust pesticides,
reported minimal nephrotoxic changes in these workers with increasing levels of serum
creatinine and urea. High levels of urea and creatinine were observed in the serum of workers
who are exposed to pesticides Dilshad et al., (2008). This levels were interpreted by a subtle
nephrotoxic changes (Hernandez et al., 2006).

5. Conclusion

Extensive application of pesticides is a common practice around the world. In Benin,
different pesticides are used for vegetable treatments. Lambda cyhalothrin is active ingredient
contained in many pesticides used in Benin. Those pesticides are toxic substances which are
harmful to humans. The most common symptoms developed by vegetable farmers are eye
irritation, pricking sensation, watering, muscular weakness, etc. But their use without
protective equipment have adverse effects on hematological cells (WBC, RBC, HGB, HTC,
MVC and PLT) and liver (increasing activity of AST and ALT) of the vegetables farmers
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