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Abstract - ' .
Heavy metals are defined as those elements with a high (>5.0) relative density,
lead, mercury, arsenic, cadmium,

Heavy Metal toxicity refers to an overexposure to s
chromium or other high density element that causes irritation or damage to the
body.Chelation therapy with chelating agents like calcium disodium ethylenediaming

tetra acetic acid (CaNa, EDTA), British Anti Lewisite (BAL), sodium 2 3.
dimercaptopropane 1-sulfonate (DMPS), meso 2 3-dimercaptosuccinic acid (DMSA)
etc., is considered to be the best known treatment against metal poisoning. Newer
strategies like combination therapy (use of structurally different chelating agents) or co-
administration of antioxidants are also being studied nowadays to address various side

effects of chelating agents.
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Introduction
Toxic metals are dispersed in the environment through industrial effluents,

organic wastes, refuse burning and power generation. The impact of these toxic agents
on human health is currently an area of intense interest.There are two types of health
hazard: (1) hazards with a threshold for the relationship between exposure and the
health effect (most target organ effects) and (2) hazards with nonthreshold effects
considered to pose some level of risk at any level of exposure (cancer and mutagenic
effects). The five transition metals—arsenic, cadmium, chromium VI, beryllium, and
nickel—are accepted as human carcinogens in one form or another. The toxic
manifestations of these metals are caused primarily due to imbalance between pro-
oxidant and antioxidant homeostasis which is termed as oxidative stress.

Toxicities of Various Heavy Metals

Arsenic
Oral ingestion of a single high dose (300 mg) can be fatal to an adult. Single or

repeated oral high doses (0.04 mg/kg/day) for weeks or months can produce
gastrointestinal effects such as diarrhea and cramping, anemia, and leucopenia,
peripheral neuropathy, used for treatment are solution of hydrated ferric oxide or

Dimercaprol (BAL).

Lead
Metallic lead and its salls like lead carbonate,lead acetae,lead monoxide etc.

are poisonous.Toxicity manifests as facial pallor, anaemia with basophilia, colic and

-: 106 :-



ﬁmes/VoI 5/March 2019 ISSN 2395-051X

Re;earcll
constipation and neuropathy. Adults with high blood lead levels (greater than 40 pg/dL)
may have impaired heme synthesis and chronic Kidney disease (blood lead levels above
60 pg/dL). Diagnosis is done by blood and urine levels of lead,protoporphyrin level in
plood and coproporphyrin levelin urine. Chelation is done by using Succimeror EDTA.
cadmium

High exposure to cadmium can cause acute bronchitis,emphysema or
pulmonary fibrosis and lung cancer. Chronic exposure over several years to low doses of
cadmium— which might occur through cigarette smoking or daily ingestion of cadmium
contaminated rice—can cause kidney tubulardysfunction and osteoporosis.
Mercury

The toxicity of elemental mercury is due to mercuric mercury. Effects include
tremor, psychiatric disturbances, and altered behaviour, glomerulnephritis. Exposure to
methyl mercury follows the consumption of fish that have accumulated methyl mercury
from the aquatic food chain. Methyl mercury readily crosses the placenta resulting in
toxicity to the developing brain, impaired development of motor and language skKills,
blindness, deafness. Chelating agent of choice is BAL .
Copper

The major sources of environmental copper releases include the mining,
smelting and refining of copper, industries producing products from copper. Acute
poisoning can cause gastrointestinal symptoms such as nausea, vomiting, and
abdominal pain. Liver toxicity was seen in doses high enough thatresultedin death. Eyes
show chalcosis lentis.Vineyard Sprayer Lung disease refers to development of
granulomas in lung following copper toxicity. Detecting copper levels in blood and urine
helpsin diagnosis. Treatment is done by administering BAL and oral Penicillamine.
Nickel

Nickel fumes are respiratory irritants and may cause pneumonitis, respiratory
failure, pulmonary embolism, asthmaand bronchitis.

Chelation in Metal Toxicities
The Greek word 'Chele’ means claw of a lobster, thus the term CHELATION

explains the concept of clinging or holding with a strong grip. Chelating agents bind to
toxic metal ions to form complex structures which are easily excreted from the body.
Chelating agents possess “ligand” binding atoms that form either two covalent linkages
orone covalent and one co-ordinate or two co-ordinate linkages in the case of bidentate
chelates. Mainly atoms like S, N and O function as ligand atoms in the form of chemical
groups like —SH, —S-S, —-NH2, =NH, —OH or >C=0. Bidenate or multidentate ligands form
ring structures that include the metal ion and the two-ligand atoms attached to the metal.
Dimercaprol (also named British Anti-Lewisite or BAL) was developed as an
antidote against the arsenic-based poison gas Lewisite. However, BAL is not an ideal
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N-acetylcysteine, the methionine metabolite S-adenosylmethionine, a-lipoic acid, and

the tripeptide glutathione (GSH) all contribute to the chelation and excretion of metgg

from the human body.
New Chelating Agents

Some mono and diesters of DMSA have been tried against cases of
experimental heavy metal poisoning. Monoisoamyl ester of DMSA (MiADMSA: a C5
branched chain alkyl monoester of DMSA) has been found to be the most effective,
Monomethyl DMSA (MmDMSA) and monocyclohexyl DMSA (MchDMSA) have better
lipophilic characteristic and might penetrate cells more readily than extra-cellularly

acting chelating agent like DMSA.

Conclusion
The treatment with these chelating agents is compromised with number of
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property. Supplementation of ascorbic acid and a-tocopherol has been known to alter the

extent of DNA damage. Thus, vitamins supplementation will have sustainable curative

value among the already affected populations, neutralizing impact on freshly emerging

metal poisoning scenario and possible proactive protection to those potentially

susceptible to heavy metal exposure.

References

1. Bressler J, Kim KA, Chakraborti T, Goldstein G. Molecular mechanisms of lead
neurotoxicity. Neurochem Res 1999; 24 : 595-600.

2. Mehta A, Flora G, Dube S, Flora SJs. Succimer and its analogues: Antidotes for
metal poisoning. In: Flora SJS, Romano JA, editors. Pharmacological perspectives
of some toxic chemicals and antidotes. New Delhi: Narosa Publication; 2004.
p.445-66.

3. DrK.S.Narayan Reddy: The Essentials of Forensic Medicine and Toxicity.

4. Flora SJS, Nutritional Components Modify Metal Absorption, Toxic Response and
Chelation therapy. J Nutr Environ Med 2002;12:51-65.

5. Angle, C.R. Chelation therapies for metal intoxication. In Toxicology of Metals;
Chang, L.W., Ed.; CRC Press: Boca Raton, FL, USA, 1996; pp. 487-504.

6. Langworth, S.; Elinder, C.G.: Sundquist, K.G.: Vesterberg, O. Renal and

immunological effects of occupational exposure to inorganic mercury. Br. J. Ind.
Med. 1992, 49, 394—401.

-: 109 :-



