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  :الخلاصة
� ة والمع � �ق الرئ م ع�ن طر ا بالجس� �ن امتصاص� مك �ي  �ادن الس�امة الت ة . دةعتبر الرصاص من المع � ورة عام بص�

� �رض ل �رار التع د تك � �ا بع جي للرصاص في العظ�ام والخلا نتج عن التراكم التدر . حدث التسمم بالرصاص ببطى و
ة وتتض�من  � �ي الأعض�اء الداخل م ف دث تحط� ح� �ر  مم بالرص�اص بش�كل مبك �ى(في حال عدم ع�لاج ح�الات التس� ، الكل

از العصبي والدماغ رت الدراسات موخرا ان ال). الج د أظ � �ق تول دي ع�ن طر �اد تأكس� دث إج ح� تسمم بالرص�اص 
�ا  �ي الخلا ل مانعات الأكسدة ف �ي ع�لاج .الجذور الحرة وتقل دة ف �ات الأكس� ة مانع � �ى أªم وخرا ال � اش�ارت الدراس�ات م
ق قنص الجذور الحرة م . التسمم بالرصاص عن طر �ن التحط� �ل م �ي تقل واد الت � �ا الم �ى ان دة عل �ات الاكس� �رف مانع تع

�ن الا � �اتج م �رةالن ذور الح� � � الج� � ذي تحدث � � �ل ال � دة مث � ة ، كس� � � دا أحاد � ة ج� � � �ات فعال � ئ �ا جز � �ى ان � �رة عل ذور الح� � �رف الج� � و تع
ة � ائ م �ا الك � ب ور ترك �ا وتح� � �رون  من ذ الكت � �ات أخ�رى باخ� � ئ ع جز � د م � �ي تتح� �رون والت � .الإلكت � ن بان ون � لات �رف الم � ع

لات عتبر الم ة التي توجد بقاعدة الدماغ و فرزمن الغدة النخام ن مانع أكسدة قويªرمون    .ون
�رض  � �ن التع � �اتج م � �رة الن ذور الح� � ر الج� �اث � �اء ت � �ي إن � ن ف ون � � لات م دور الم � � ة لتق ر �ر ة الس� � ذه الدراس� � � ª ممت � ص�

�اص �تمر للرص� ن .المس� �ر ع  عش� � � ة م � ذه الدراس� � � ª ي� � ملوا ف � �اص ش� �زمن بالرص� � مم الم � وا بالتس� � �ا شخص� ض� ن مر �ر عش�
ن ، شخصا من الأصحاء لاتون لا لمد ٣تضمن العلاج م نملغم ل ر �لاج . ة ش �ل الع نات دم من المرض�ى قب تم اخذ ع

�ن الأص�حاء ة م � ن م س�حب ع � �ا وت �لاج كم �ن اس�تخدام الع ن م ر ر وش� �ي . وبعد ش اد ف د � ل �ن المالوندا �ل م �اس ك م ق � ت
ات الدم الحمراء   .و نسبة الزنك في مصل الدم، نسبة الرصاص في الدم، مانع الاكسدة الكلي في البلازما، كر

رت نتائج ال �رض أظ �ن التع ة م دة الناتج� �ار الاكس� �ل اث ة أو تقل � �ي ازال ن كمضاد للتأكسد ف لاتون ة الم دراسة أªم
دي ، للرصاص �اد التاكس� �ات الإج ات علام ل مستو ن بتقل لاتون ث ساªم الم اد(ح د � ل ع ) الرص�اص، المالوندا � ورف

  ).مانع الاكسدة الكلي والزنك(نسبة مانعات الاكسدة في الجسم 

 
Abstract 

Lead is a neurotoxic metallic element that can be absorbed by the body, 
primarily through the lungs and stomach. Generally, lead poisoning occurs slowly, 
resulting from the gradual accumulation of lead in bone and tissue after repeated 
exposure. Left untreated, lead poisoning can damage many internal organs, including 
the kidney, nervous system and brain. Recent studies have shown that lead causes 
oxidative stress by inducing the generation of reactive oxygen species (ROS) and 
reducing the antioxidant defense system of cells. This suggests that antioxidants may 
play an important role in the treatment of lead poisoning as a kind of excellent 
scavenger of free radicals. 

Antioxidant any substance that reduces oxidative damage (damage due to 
oxygen) such as that caused by free radicals. Free radicals (FRs) are highly reactive 
chemicals that attack molecules by capturing electrons and thus modifying chemical 
structures. Melatonin (a powerful antioxidant) is a hormone produced naturally in the 
pineal gland at the base of the brain. This study was designed to evaluate the clinical 
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significance of melatonin in ameliorating the oxidative stress induced due to chronic 
exposure to lead. 

Twenty male patients with chronic lead poisoning with their 20 aged matched 
controls were included in this study. Treatment included 3 mg capsule of melatonin 
antioxidant at night for two months.  Heparinized venous blood samples were collected 
from patients before treatment and at one and two months after treatment as well as 
from controls to measure erythrocytes malondialdehyde (RMDA), plasma total 
antioxidant status (TAS), blood lead (Pb) and serum zinc (Zn)levels. 

The result of the study showed a significant antioxidant activity of melatonin in 
eliminating the oxidative consequences of lead exposure revealed by significant 
reduction in oxidative stress markers ( RMDA and Pb) with a significant increase in 
body  antioxidant defense mechanisms(TAS and Zn). 

Key words: lead toxicity, oxidative stress, antioxidant, melatonin, zinc  

 
Introduction  

Lead is a very toxic element, causing a variety of effects at low dose levels.  The 
accumulation of lead usually is gradual, building up unnoticed until levels become 
dangerous and cause signs and symptoms (1). Brain damage, kidney damage, and 
gastrointestinal distress are seen from acute (short-term) exposure to high levels of lead 
in humans.  Chronic (long-term) exposure to lead in humans results in effects on the 
blood, central nervous system (CNS), blood pressure, kidneys, and Vitamin D 
metabolism(1).  Reproductive effects, such as decreased sperm count in men and 
spontaneous abortions in women, have been associated with high lead exposure (2, 3).   

In any biological system where ROS production increases, antioxidant reserves 
are depleted. In this situation, the negative effects on the human system's ability to deal 
with increased oxidant stress occur via independent pathways. Once FRs interacts with 
a tissue, many changes can occur (4) which can defined in term of injury or oxidative 
stress to denote disturbances in the pro-oxidant antioxidant balance in favor of the 
former, leading to potential damage (5).  

An antioxidant is a chemical that prevents the oxidation of other chemicals (6). In 
normal biological systems, free radicals have the tendency to attack healthy molecules 
around them and turn them into free radicals like themselves, creating a chain reaction 
which could lead to massive cellular damage(7). It is the job of the antioxidant to keep 
free radicals from turning healthy molecules into free radicals. The antioxidant breaks 
off the free radical chain, thus preventing damage in the cells. In addition, antioxidants 
may also have properties that enable them to repair damages that might have been 
incurred (8). 

Melatonin is the principal hormone produced by the pineal gland at the base of the 
brain. It’s practically nontoxic and exhibits almost no toxic side effects (9). Normally, 
the production of melatonin by the pineal gland is inhibited by light and permitted by 
darkness. Many biological effects of melatonin are produced through activation of 
melatonin receptors(10), while others are due to its role as a pervasive and extremely 
powerful antioxidant(11) with a particular role in the protection of nuclear and 
mitochondrial DNA  by capturing electrons and thus modifying chemical structures. 
The antioxidant activity of melatonin may reduce damage caused by some types of 
Parkinson's disease, may play a role in preventing cardiac arrhythmia and may increase 
longevity; it has been shown to increase the average life span of mice by 20% in some 
studies(12-14). The therapeutic efficacy of melatonin was studied in previous study. Its 
ability to restore altered haematopoietic, hepatic and other biochemical variables 
indicative of tissue oxidative stress in male rats was proved. Administration of 
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melatonin provided significant protection to lead induced disturbed antioxidant defense 
that may significantly compromise normal cellular function (15). Administration of 
melatonin also provided a significant protection to thiobarbituric acid reactive 
substances (TBARS) levels, reduced glutathione (GSH) and oxidized glutathione 
(GSSG) contents in tissues, suggesting their ability to act as a free radical scavenger and 
in protecting cells against toxic insult (16-17). 

Lead-induced oxidative stress has been identified as the primary contributory 
agent in the pathogenesis of lead poisoning(1) .ROS generated as a result of lead 
exposure have been identified in lung, endothelial tissue, testes, sperm, liver, and brain 
(2).Consequently, the potential role of using antioxidants of various types to provide 
protective effects became a major task in this respect. 
 
Subjects and methods 
1- Subjects 

study group comprised of total of forty   subjects, 20  patients with chronic lead 
poisoning and their 20 aged matched normal controls with age range  (35-45) years . 
Patients involved in this study were under medical supervision. They were non-
smokers, non-alcoholics and free from apparent other diseases. Patients were selected 
on the basis that they were on direct exposure to lead and have been employed for at 
least one year before this study was carried out. Treatment schedules included 3 mg 
capsule of antioxidants (melatonin) at night continued for two months. Heparinized 
venous blood samples were collected from patients before treatment and at one and two 
months after treatment as well as from controls.  
2- Principle  

Erythrocytes MDA levels were measured according to the method of Stocks and 
Dormandy (18) as modified by Gilbert et al (19) .Serum zinc levels were measured by 
atomic absorption spectrometry according to Taylor and Bryant method (20) .Blood lead 
level were measured by atomic absorption spectrometry according to Brown et al (21), 
and blood hemoglobin content was assayed according to the method of Drapkin and 
Austin (22). Total antioxidant status levels (TAS) were measured using Randox TAS kit. 
Statistical analysis of data was done by using student t-test. 
 
 
Results  

The results of this study showed a significant elevation in basal (before treatment) 
erythrocyte MDA and lead levels with a significant reduction in TAS, hemoglobin and 
Zinc levels in lead exposed workers compared with their controls, table (1). 

Two months treatment with melatonin significantly decrease erythrocyte MDA 
and lead levels with a significant increase in TAS, hemoglobin and Zinc levels, table 
(1),figure(1-5). 
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Table (1):  case-control comparison of oxidative stress markers at base line level 
and after one and two month’s treatment with 3 mg melatonin antioxidant.  
 

Parameter 
Control 
group 

Treated group 

Baseline After 1 Month After 2 Months 

Erythrocyte MDA 
(OD/gm Hb) 

0.200 ± 0.038 0.928 ± 0.055 * a 0.330 ± 0.055 * b 0.167 ± 0.034 * c 

Serum Zinc(µg/dl) 94.35 ± 7.29 64.25 ± 4.56 * a 78.35 ± 5.96 * b 89.50 ± 1.87 * c 
 Plasma 
TAS(mMol/L) 1.27 ± 0.34 0.60 ± 0.05 * a 0.83 ± 0.09 * b 1.32 ± 0.12 c 

Serum Lead (µg/dl) 12.04 ± 0.70 58.50 ± 1.60 * a 52.34 ± 1.49 * b 43.24 ± 2.17 * c 

hemoglobin level 
(gm ) 30.18 ± 2.35 26.00 ± 2.07 * a 27.22 ± 1.88 * b 29.82 ± 1.31 c 

 
-Data are presented as mean ± SD 
− N= number of patients 
− *P<0.05 with respect to control group. 
− Non-identical superscripts (a, b, c) among treated group considered significantly 

different, P<0.01. 
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Figure (1): Erythrocyte MDA level in control and in group treated with 3 mg 
melatonin (before, after 1 and 2 months treatment). Data are presented as mean ± 
SD. * P<0.05 with respect to control, non-identical superscripts (a, b, c) considered  
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Figure (2): Serum Zinc level in control and in group treated with 3 mg melatonin 
(before, after 1 and 2 months treatment). Data are presented as mean ± SD. * 
P<0.05 with respect to control, non-identical superscripts (a, b, c) considered  
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Figure (3): Plasma TAS level in control and in group treated with 3 mg melatonin 
(before, after 1 and 2 months treatment). Data are presented as mean ± SD. * 
P<0.05 with respect to control, non-identical superscripts (a, b, c) considered  
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Figure (4): serum lead level in control and in group treated with3 mg melatonin 
(before, after 1 and 2 months treatment). Data are presented as mean ± SD. * 
P<0.05 with respect to control, non-identical superscripts (a, b, c) considered  
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Figure (5): Hemoglobin level in control and in group treated with 3 mg melatonin 
(before, after 1 and 2 months treatment). Data are presented as mean ± SD. * 
P<0.05 with respect to control, non-identical superscripts (a, b, c) considered  
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Discussion 

People with higher lead levels have a greater risk of long-lasting health 
problems, and must be followed carefully (23). A complete recovery from chronic lead 
poisoning may take months to years. Symptoms resembling chronic intoxication may be 
develop with over a period weeks or months. By removing or avoiding lead sources or 
with early detection and treatment, we can prevent or limit the harmful effects of lead 
poisoning (23). 

Total antioxidant status (TAS) is an important markers of disease since reactive 
oxygen species circulate freely in the body, and can have a serious repercussions 
throughout the body .The body utilizes antioxidant reserve to cope with free radicals, 
and monitoring antioxidants levels may be conductive to the early detection of disease 
.Therefore, a complete antioxidant profile may ensure accurate detection of variations in 
antioxidant levels caused by disease onset (24). 

This study showed alterations in oxygen free radical  scavenging process in the 
blood of patients with lead poisoning manifested by decreases body antioxidant defence 
mechanism( TAS, Hb and Zn) with  an increase in oxidative stress markers (RMDA and 
Pb)table(1), suggesting the presence of a generalized decrease in antioxidant status in 
the patients which may be attributed to the utilization of body antioxidant in 
neutralizing the increased endogenous free radicals which is produced by exposure to 
lead.  

Lead toxicity leads to FR damage via two separate, although related, pathways: 
(1) the generation of ROS, including hydroperoxides, singlet oxygen, and hydrogen 
peroxide, and (2) the direct depletion of antioxidant reserves (25). 

Lead perturbs multiple enzyme systems. As in most heavy metals, any ligand 
with sulfhydryl groups is vulnerable. Perhaps the best-known effect is that on the 
production of heme. Lead interferes with the critical phases of the dehydration of 
aminolevulinic acid and the incorporation of iron into the protoporphyrin molecule; the 
result is a decrease in heme production. Because heme is essential for cellular oxidation, 
deficiencies have far-reaching effects (1) (26). 

Two months treatment with melatonin (3 mg capsule at night) correct body 
antioxidant status in the patients which manifested by increase body antioxidant defense 
mechanism (TAS and ZN) with a significant reduction in oxidative stress markers 
(RMDA and lead). The action of melatonin on lead-induced changes was attributed to 
protection of the antioxidant capacity in cells in addition to the ability of melatonin to 
scavenge free radicals (27),table1, figure 1-3). 
           Melatonin is the most potent antioxidant known .It protects cells from free 
radicals damage, improves and enhances the functioning of the immune system, and 
delays the aging process. The antioxidant effect of melatonin has been shown to be 
much more potent than any of the well-known antioxidants (more than twice as 
effective as vitamin E at scavenging peroxyl radicals).Melatonin has scavenging 
activity, which in turn decrease both oxidative damage and utilization of glutathione in 
neutralization phagocytes induced free radicals (17). 

Prophylactic effect of melatonin on lead-induced inhibition of heme biosynthesis 
and deterioration of antioxidant systems was stated in male rats(28).The pre-
administration of melatonin reduced the inhibitory effect of lead on both enzymatic and 
non-enzymatic antioxidants ( 27 ). This was accompanied by marked normalization of 
lipid peroxidation and modulation of copper and zinc levels in liver.  
            According to the results obtained by this study which suggest the potential 
clinical significant of antioxidants (melatonin) in improving oxidative stress markers in 
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patients with lead poisoning and because of that  when antioxidants were combined with 
chelating agents showed a synergism that improved chelating ability resulted in 
significantly higher urinary lead excretion (28), so we recommend the use of melatonin in 
combination with chelating agent by patients with lead poisoning. 
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