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Introduction

Pesticides are chemical substances that have a positive effect in improving the production
of crops, protecting them, and preventing diseases. Excessive use of pesticides that violate
standards and controls will harm the crops and beneficial organisms and cause health
disasters. Many of these pesticides are environmentally persistent [1].

Despite the role that pesticides play in combating pests of all kinds, we must not ignore
the fact that they are dangerous toxic substances whose use without guidance leads to serious
negative repercussions. It could affect humans and the environment. Its harm is not limited to
the general health of humans but extends beyond it. Its residues pollute the air, soil, and
water, and accumulate in the tissues of living organisms as a result of incorrect uses. So, it will
negatively affect the complex ecosystem. The harmful effects of pesticides on human health
include cases of poisoning resulting from exposure to large or low doses, and permanent
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exposure to their residues in food crops increases the amount of pollution resulting from their
use [2].

Toxic pesticides penetrate the skin upon contact with it or enter the digestive system
through contaminated fruits and vegetables that carry the remaining toxins. Then, it reaches
the blood and all organs of the body, settling there and causing many serious diseases,
including (liver disease, kidney failure, and cancers [3]. The liver is considered one of the most
important organs that controls basic activities in the body, such as digesting food (storing
sugar - building protein - and maintaining the level of cholesterol in the body). Unfortunately,
the accumulation of pesticides in the liver leads to its destruction. It reduces its ability to
perform its functions and destroys the defense lines and production cells in the human body.
Thus, this will lead to the spread of hepatitis, cirrhosis, and then liver failure). High liver
enzymes may indicate inflammation or cell damage in the liver. Inflamed or damaged liver
cells leak certain chemicals into the bloodstream in higher than normal amounts, which
elevates liver enzymes in blood tests [4]. In this investigation , liver enzyme levels were
measured upon exposure to glyphosate and chlorpyrifos pesticides and their effects on
farmers' health

Materials and Methods
Samples Collection

The 45 blood samples were collected from farmers which were divided into three groups,
including the glyphosate pesticide group (15), the chlorpyrifos pesticide group (15), and the
control group (15). The questionnaire form was also filled out with special information about
the farmers. Each group included (15) people whose ages ranged from (20-45) and were
prepared within the objectives of the study.Samples of venous blood were gathered using
disposable plastic medical syringes after taking some information regarding each of them. The
blood samples were placed in gel tubes free of anticoagulants to separate the serum using a
centrifuge. Then, they are placed in clean and sterile Eppendorf tubes with a tight cap, after
writing the code and sample number on the tube. Finally, they are stored in a deep freezer at a
temperature of (-20 degrees Celsius) until they are used to conduct the necessary tests
(enzymatic and biochemical).

Determination of liver enzymes activity

The effectiveness of the enzymes ALT, AST, ALP, and GGT was measured based on natural
enzymatic methods using a measuring kit supplied by (Agapp, Switzerland) and a measuring
kit for the GGT enzyme supplied by Biolabo, France.

Statistical Analysis

The results of this study were analyzed using analysis of variance (ANOVA), and the
arithmetic means of the coefficients were compared using the Duncun Multiple Range test
with a significance level of 0.05 > (P) and using the statistical program SPSS [5].

Results and Discussion
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The results shown in Figures (1, 2, 3, 4) and Table (1) show a significant increase
(P<0.05) in the activity of ALT, AST, ALP, and GGT enzymes in groups of farmers exposed to
glyphosate and chlorpyrifos compared to the healthy control group. It is also noted that there
is no significant difference (P>0.05) in the effectiveness of the previously mentioned enzymes
between the two groups of glyphosate and chlorpyrifos, except for the effectiveness of the
GGT enzyme. As it is observed, there is a significant decrease in the effectiveness of the GGT
enzyme in the group exposed to glyphosate compared to the chlorpyrifos group.
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Figure 1: ALT U/L enzyme activity of farmers and the healthy control group
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Figure 2: AST U/L enzyme activity of the farmers and the healthy control group
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Figure 3: ALP U/L enzyme activity of the farmers and the healthy control group
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Figure 4: The activity of the GGT U/L enzyme serum of the farmers and the healthy control

group.

Table 1: Levels of liver enzymes, AST, GGT, ALP, and ALT in serum of study groups

Exposed to Exposed to
Phvsiol GI.NOl;pS dard Contlz(ill%roup glyphosate chlorpyrifos
ysiological standards = N=15 N=15
Alanine aminotransferase
enzyme 36.15 +x3.01 43.87 £2.79 43.53 £2.21
(ALT) b a a
U/L
Aspartate
aminotransferase 77.49 £11.43 98.74 £7.93 100.52 £5.11
(AST) b a a
U/L
Alkaline phosphatase
enzyme 28.36 +3.19 42.83 £5.30 40.48 £2.64
ALP)( b a a
U/L
Gamma-glutamyl
Transpeptidase 1.47 £0.27 5.32+£1.95 49.55 £5.01
GGT)( C b a
U/L

Values represent mean # standard error Mean # S.D.




The different letters (horizontally) indicate the presence of significant differences at a
significant level (P<0.05).

An elevated level of liver enzymes is a sensitive indicator of liver toxicity, so measuring the
levels of liver enzymes (ALP, AST, ALT, GGT) is used to evaluate the functional state of the
liver. It is known that many soluble serum enzymes in blood, such as these liver enzymes, are
indicators of hepatic dysfunction and tissue damage. On one hand, an increase in these
enzymes indicates direct damage to the structure of the liver cells. On the other hand, it
indicates the leakage of these enzymes from the cytosol in the liver into the bloodstream

[6][7]-

The current study confirms that exposure to these pesticides leads to pathological changes
in the liver, kidneys, heart, and lungs, and perhaps to counteract the stress resulting from
prolonged exposure to pesticides. These changes in enzymes indicate cytotoxicity and tissue
damage caused by these pesticides, possibly by altering specific molecular pathways|[8].

An increase in alanine aminotransferase (ALT) and aspartate aminotransferase (AST)
helps in protein metabolism. When the liver is damaged, ALT rises and is released into the
bloodstream. Alanine transaminase is a cytosolic enzyme that is more specific to the liver than
aspartate transaminase (AST) [8].

Therefore, levels of AST and ALT in serum are often used to evaluate liver damage, and
any increase indicates liver damage and increases oxidative stress, which is associated with
the levels of ALT and AST [9]. Other studies have also found a relationship between high levels
of enzymes that indicates the relationship of liver damage to pesticides. This reason leads to
damage to liver cells and the release of their enzymes into the bloodstream [10].

Also, other studies show that the development of liver disease leads to an increase in the
production of reactive oxygen species (ROS). This often leads to greater oxidation of liver fat
as a result of the activation of Kupffer cells in the liver. They initiate and perpetuate the
inflammatory response and the development of fibrosis. As an increase in inflammatory
cytokines affects the vital functions of the liver, it increases iron storage in cells [11].When the
liver cell membrane is damaged, a variety of enzymes naturally present in the cytosol are
released into the blood, leading to an increase in the level of ALT and AST[12]. AST and ALT
are important enzymes because they help in the formation of amine groups necessary to the
urea cycle. Estimating these enzymes gives an indicator of amino acid metabolism, and an
important indicator of liver function[8][13].Studies have also confirmed that chlorpyrifos is
an organophosphorus pesticide that affects differently from one organ to another, and the
liver is the first target organ. It causes acute toxicity and increases the level of liver enzymes
(AST, ALT) in the blood. Tissue damage, as shown by is not only limited to chronic and acute
toxicity. This is shown by the change in the content of carbonyl proteins (CPOs), which is an
indicator of the occurrence of oxidative stress and oxidation of proteins. While the rest of the
tissues did not show this response, which indicates the sensitivity of the liver, its speed of
being affected, and the progress of the stages of stress at its level compared to the rest of the
tissues. This is due to the essential role that the liver plays in the various stages of
detoxification. This places the liver at risk of high exposure to pesticides and their products.
The possibility of liver tissue injury from oxidative stress resulting from exposure to
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pesticides remains dependent on the balance achieved between the degree of stress and the
enzymatic defense capacity.[14].

During liver damage, it is observed that there is a decrease in the efficiency of the
antioxidant system These results confirm that the change in the tissue structure of the liver is
a response to pesticides due to the toxic effect of free radicals that cause damage to various
components of the membrane. An increase in AST levels may indicate liver damage or disease.
As shown in the findings, it is noted that there is a significant decrease in the enzyme present
throughout the body and that the highest concentration in the liver is GGT[15]. But when the
liver is affected, its level increases. It is the first liver enzyme that rises in the blood when
there is a problem in the bile ducts, such as a tumor. The amount of gamma-glutamyl
transferase (GGT) in the blood is determined by using the GGT test because the liver is the
place where it is most present. The circulation may be contaminated with GGT if the liver is
destroyed. Elevated levels of GGT in the blood may indicate liver disease or bile duct injury
[16].

The exact cause of liver disease cannot be determined by the GGT test. As a result, it is
done concurrently with or after other liver function tests, such as the alkaline phosphatase
(ALP) test. Another type of liver enzyme is ALP. It is often used to help diagnose bone
problems as well as liver disease [17].

Conclusions

The current research concludes that pesticides greatly affect liver enzymes, and this leads to
damage to liver cells and the release of their enzymes into the bloodstream. Farmers must be
aware of the dangers of the pesticides they use. It is also necessary to resort to the agricultural
authorities specialized in protecting crops in the Ministry of Agriculture and agricultural
research centers to get assistance in identifying the infection and choosing the appropriate
and recommended pesticide. Farmers should use the recommended pesticides and also know
the precautions that must be taken during their application. Farmers’ or consumers’
awareness regarding these toxins and education is so important and necessary to protect
them from diseases and the environment from pollution.
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