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1.0.0 INTRODUCTION 

Metals are an integral part of many structural and 
functional components in living cells, and the critical 

role of metals in physiological and pathological 

processes can never be underestimated.  Heavy metals 

have been defined based on density, atomic number, 

toxicity and chemical properties, although the definition 

given in term of density is the most popular and 

comprehensive. Therefore heavy metals are those metals 

having a specific density of more than 5 g/cm3 such as 

lead, mercury, arsenic, cadmium, zinc, cadmium, nickel 

e.t.c.. They are widely distributed in the earth’s crust and 

extremely persistent in the environment, but present at 
very low concentrations in the human body. Potential 

sources of heavy metals exposure include natural sources 

(e.g., groundwater, metal ores), industrial processes, 

commercial products, folk remedies, and contaminated 

food and herbal products.[1] The accumulation of these 

elements can cause severe damage to mucus tissues and 

intestinal tract, skeletal muscle, central nervous system 

and reproductive systems.[1] Heavy metals are known to 

cause oxidative deterioration of  biomolecules by 

initiating free radical mediated chain reaction resulting in 

lipid peroxidation, protein oxidation and oxidation of 

nucleic acid like DNA, RNA and phosphodiester bond of 
the nucleic acid.[2] Also studies have demonstrated the 

reactions of hydroxyl radicals which leads to abstraction 

of a hydrogen atom from the protein polypeptide 

backbone to form a carbon-centered radical, which under 

aerobic conditions reacts readily with dioxygen to form 
peroxyl radical.[3] Lead is widely known to be toxic even 

at low concentration especially in young children and 

causes hyperactivity, deficits in fine motor function, 

hand-eye coordination.[4] Malondialdehyde (MDA) 

levels were strongly correlated with lead concentration in 

the tissues of lead exposed rats.[5] The concentration of 

thiobarbituric acid reactive substance (TBARS), which is 

a reflection of endogenous lipid oxidation level, gets 

increased on lead exposure.[1]  Acute iron toxicos is 

causes both a direct corrosive effect on the 

gastrointestinal tract and cellular damage due to 
circulating unbound iron.[6] In Addition, increased 

amounts of iron in the body possess enhanced risk of a 

variety of diseases including vascular disease, cancer and 

certain neurological conditions.[7-8] Numerous studies 

have focused on the mechanisms associated with heavy 

metal toxicity, and it has been attributed to generation of 

reactive free radicals such as oxygen and nitrogen 

species, which develops imbalance between the 

prooxidant elements and the antioxidants in the 

biological system.  

 

The problem of lead and iron toxicities have been widely 
recognized which needs a special attention and  many 

research have been undertaken for the development 

either natural or synthetic products having the potential 
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of reducing the toxic effect of heavy metals; antioxidants 

were usually employed. Effective antioxidants possess 

these properties and many of them have been reported 

from the literatures. Antioxidants are substances capable 

of preventing or slowing the oxidation of other 

molecules by free radical scavenging or metal chelation. 
Generally, an antioxidant can protect against metal 

toxicity by trapping free radicals thus terminating the 

chain reaction, by chelating metal ion and preventing the 

reaction with reactive oxygen species or by chelating 

metal and maintaining it in a redox state leading to its 

incompetency to reduce molecular oxygen.[8]  An ideal 

heavy metal chelator should be able to enter the cell 

easily, chelate the heavy metal from its complex with 

metallothionein or other proteins, and increase the 

excretion of the metal without its redistribution to other 

organs or tissues.[9] Vitamin E alone or in combination 

with conventional chelator, CaNa2EDTA has been 
reported to decrease the lead-induced lipid peroxide 

levels in liver and brain in rats.[10] Vitamin C 

supplementation in lead-exposed animals significantly 

reduces blood, liver, and renal lead levels, and associated 

biochemical changes indicating a significant protective 

action of vitamin C against toxic effects of lead on heme 

synthesis and drug metabolism.[11] The antioxidant 

effects of Spirulina fusiformis, bluegreen algae rich in β-

carotene and SOD, against lead toxicity have been 

examined in the testes of Swiss mice, the antioxidant 

nutrients scavenged the free radicals after lead 
administration and ROS generation in mice testes.[12] 

Kinetically antioxidants can be classifieds into six 

categories as below: 

(1) Antioxidants that break chains by reacting with 

peroxyl radicals hav 

ing weak O-H or N-H bonds: phenol, napthol, 

hydroquinone, aromatic amines and aminophenols. 

(2) Antioxidants that break chains by reacting with alkyl 

radicals: quinones, nitrones, iminoquinones. 

(3) Hydro peroxide decomposing antioxidants: sulphide, 

phosphide, thiophosphate. 

(4) Metal deactivating antioxidants: diamines, hydroxyl 
acids and bifunctional compounds. 

(5) Cyclic chain termination by antioxidants: aromatic 

amines, nitroxyl radical, variable valence metal 

compounds. 

(6) Synergism of action of several antioxidants: phenol 

sulphide in which phenolic group reacts with peroxyl 

radical and sulphide group with hydro peroxide.[2] 

 

The present work is aim at in vivo study of the role of 

some antioxidants on absorption, distribution and 

elimination of Lead and Iron. 
 

2.0.0 MATERIAL AND METHODS 

Analytical (AnalaR) grade reagents and de-ionized water 

were used for the experiment. All glassware and plastic 

containers used were washed with liquid soap, rinsed 

with water, soaked in 10% (v/v) nitric acid for 24 hrs, 

cleaned thoroughly with distilled water and dried. 

 

2.1.0 Experimental animals 

A total of 40 healthy albino rats weighed (130-140g) 

were purchased from Biological Sciences Department, 

BUK and were divided into 5 groups as follow:  

 

GROUP I: Two rats as the normal control un-
intoxicated. 

GROUP II: Two rats as negative control which were 

intoxicated with 100cm3 each of lead and iron solution. 

GROUP III: Comprises of twelve rats, out of which six 

were intoxicated with 100cm3 0f lead solution for the 

period of one week after each two were supplemented 

with 50cm3 each of ascorbic acid, EDTA and vitamin E 

respectively for two weeks. On the other hand, six were 

intoxicated with iron solution for the period of one week 

after which each two were supplemented with 50cm3 

each of ascorbic acid, EDTA and vitamin E respectively 

for two weeks. 
GROUP IV: This comprises of twelve rats, each four 

were intoxicated with 100cm3 each of lead and iron 

solution for a period of one week after which each of the 

four were supplemented with 50cm3 each of ascorbic 

acid, EDTA and vitamin respectively for two weeks. 

GROUP V: It comprises twelve rats as well, each four 

were intoxicated with 100cm3 each of lead and iron and 

were supplemented each of the four with 50cm3 each of 

ascorbic acid, EDTA and vitamin E simultaneously for 

the period of two weeks. 

 
Animal were maintained and handle according to 

protocols in animal care and used by the ethical 

committee of the university. 

 

2.2.0: Sample collection and preparation 

2.2.1 Sample collection 

After two of weeks of supplementation, the rats were 

sacrificed and blood, liver, kidney and intestine were 

collected in petridishes, air dry and stored for further use. 

 

2.2.2 Sample Preparation and Digestion 

The collected samples were grinded and 1g of each was 
accurately weighed and placed in crucible and ashed in a 

muffle furnace for 8 hours at 5000c and then cooled in a 

desiccators. Sample digestion given by AOAC was 

adopted and 5.0cm3 of 1M HNO3 solution was added and 

evaporated to dryness on a hot plate and returned to the 

furnace and heated again at 4000c for 20 minutes until 

perfectly grayish – white ash was obtained. The sample 

was cooled in dissicator followed by the addition of 

15cm3 1:1 (v/v) HCl to dissolve the ash and the solution 

was filtered into 100cm3 volumenteric flask. The volume 

was made to the mark with de-ionized water.[13]  
Triplicate digestions of sample were carried out to ensure 

precision.The filtered solutions were analyzed using 

atomic absorption spectrophotometer (210VGP buck 

scientific). 

 

3.0 RESULT AND DISCUSSION 

The mean concentrations of iron and lead were presented 

in table 1 and 2 respectively. The mean iron 
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concentration of the collected samples in group I was 

found to be lower when compared with group II. 

Similarly, the mean iron concentration of the collected 

samples in group III, IV and V of all the subjects 

supplemented with ascorbic acid, EDTA and vitamin E 

were found to be lower when compared with group II 
(intoxicated control) and group I (normal control). The 

substantial reduction in the iron concentration of the 

collected samples in group III, IV and V showed that the 

supplementation of ascorbic acid, EDTA and vitamin E 

is effective in chelating or reducing the iron 

concentration. . However, it has been shown that the 

ascorbic acid is more effective than those of EDTA and 

vitamin E which might be due the fact that ascorbic acid 

is a water soluble vitamin and can dissolve well in liquid 

medium compared to EDTA and vitamin E. Vitamin E is 

lipid soluble vitamin.[14] Furthermore, the mean iron 

concentration of blood sample was found to be higher 

when compared with intestine and liver. This might be 
arise due the fact that  the supplements especially 

ascorbic acid increase the intestinal absorption of iron 

into the blood stream and the blood being a transporter, 

distributes it to various organs such liver, spleen etc.[14]  

This finding was found to have correlates with the 

finding of.[15,16,and16] 

 

Table 1: Mean iron concentration (µg/g) in tissues of rats orally supplemented with ascorbic acid, EDTA and 

vitamin E for two weeks 

GROUPS/SUPPLEMENTS INTESTINE BLOOD LIVER KIDNEY 

Group I 6.13 ± 0.12 6.07 ± 0.12 4.74 ± 0.09 3.92 ± 0.04 

Group II 9.52 ± 0.09 9.53 ± 0.04 7.62 ± 0.11 6.07 ± 0.12 

Group III 

A. Acid 4.00 ± 0.09 6.02 ± 0.25 3.89 ± 0.06 5.67 ± 0.23 

EDTA 4.37 ± 0.04 7.39 ± 0.13 2.12 ± 0.13 4.04 ± 0.22 

Vit. E 5.86 ± 0.09 7.19 ± 0.08 5.69 ± 0.20 6.05 ± 0.19 

Group IV 

A. Acid 3.94 ± 0.06 6.19 ± 0.23 4.15 ± 0.15 7.23 ± 0.12 

EDTA 5.80 ± 0.19 7.33 ± 0.08 5.89 ± 0.02 7.22 ± 0.09 

Vit. E 5.76 ± 0.01 6.05 ± 0.19 3.62 ± 0.05 5.62 ± 0.22 

Group V 

A. Acid 5.71 ± 0.22 7.03 ± 0.12 5.83 ± 0.08 5.04 ± 0.07 

EDTA 4.02 ± 0.09 5.97 ± 0.14 5.91 ± 0.27 5.84 ± 0.09 

Vit. E 5.89 ± 0.08 7.35 ± 0.19 3.96 ± 0.09 6.07 ± 0.12 

Values are mean ± S.D 

 

Table 2: Mean lead concentration (µg/g) in tissues of rats orally supplemented with ascorbic acid, EDTA and 

vitamin E for two weeks 

GROUPS/SUPPLEMENTS INTESTINE BLOOD LIVER KIDNEY 

Group I 4.48 ± 0.03 4.42 ± 0.17 4.45 ± 0.07 2.30 ± 0.05 

Group II 4.51 ± 0.09 6.66 ± 0.05 6.76 ± 0.09 9.11 ± 0.11 

Group III 

A. Acid 4.14 ± 0.51 4.99 ± 0.06 2.84 ± 0.08 6.24 ± 0.07 

EDTA 4.85 ± 0.15 2.64 ± 0.10 4.42± 0.08 2.59 ± 0.07 

Vit. E 2.74 ± 0.08 6.31 ± 0.11 6.57 ± 0.11 4.17 ± 0.08 

Group IV 

A. Acid 4.16 ± 0.07 4.47 ± 0.06 2.44 ± 0.07 6.37 ± 0.05 

EDTA 5.00 ± 0.06 2.59 ± 0.06 2.39 ± 0.06 2.01 ± 0.08 

Vit. E 3.75 ± 0.09 4.45 ± 0.08 2.84 ± 0.08 4.20 ± 0.11 

Group V 

A. Acid 2.77 ± 0.14 4.79 ± 0.08 1.95 ± 0.08 6.55 ± 0.16 

EDTA 3.81 ± 0.11 2.84 ± 0.58 4.44 ± 0.06 6.66 ± 0.05 

Vit. E 2.68 ± 0.10 2.40 ± 0.08 4.77 ± 0.09 4.97 ± 0.04 

Values are mean ± S.D 

 

The mean lead concentration of the collected samples 

followed similar trend as for iron above. Nutritive 

substances like glucose, amino acids, lipid and vitamins 

derived from digested food are absorbed from 

gastrointestinal tract and are carried by blood to different 

part of the body. The substantial decrease in lead 

concentration in the liver after the supplementation of 

ascorbic acid, EDTA and vitamin of group III, IV and V 
agreed with the works of.[10,16] 

 

The liver helps to clear toxic substances such as heavy 

metals, drugs and alcohol from the bloodstream. The 

significance reduction observed in the level of lead 

concentration in the liver showed that the 

supplementation of ascorbic acid, EDTA and vitamin is 

very effective in the chelation and elimination of lead in 

the liver. However, ascorbic acid showed significant 

reduction of lead concentration compared to EDTA and 

vitamin E. 

  

CONCLUSION 
The result of the study revealed that ascorbic acid, 

EDTA and vitamin E supplements have great effect on 

absorption, distribution and elimination of iron and lead. 

However, it shows that ascorbic acid supplement has 

apparent effectiveness as compared to EDTA and 
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vitamin E. Nevertheless, further study should be carried 

out while increasing the number of subjects, 

administered dose, period of study and comparation with 

various other antioxidants. 
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