`
                                                         1. INTRODOCTION

Nature is highly beautiful, highly susceptible to adverse changes and it can exist on its own. Man cannot exist without nature. The relationship between human and his environment is a two way process. If one is disturbed, other will automatically be the victim (Naveed Gull et al .,2013).
All living beings maintain equilibrium in nature by complimenting one another.Planners made human health and prosperity an integral part of development in ancient times, but in the technological era the human factor has been forgotten due to thirst to attain quick development. 
[bookmark: bb0040][bookmark: bb0105][bookmark: bb0245][bookmark: bb0130][bookmark: bb0165]Urbanization is one of the most powerful and visible anthropogenic forces on Earth (Dawson et al., 2009). But urbanization has also created numerous environmental problems ranging from the local to the global scale (Kim and Baik, 2005, Zhao et al., 2006), including increased air and water pollution (Liu and Diamond, 2005, Shao et al., 2006).
An undesirable change in the physical, chemical or biological characteristics of the environment is treated as pollution which in turn harmfully affects the survival, health of humans or all living beings (Sr. Little Flower, 2006).The overexploitation of the environment and dumping of chemicals in it by human beings lead the environment get polluted.
Environmental pollution is any discharge of material or energy into water, land, or air that causes or may cause acute (short-term) or chronic (long-term) detriment to the Earth's ecological balance or that lowers the quality of life. Accoding to Hussain (1998) environmental pollution means pollution of the environment due to release of  substance and from any process which are capable of causing harms to man and other living organisms supported by environment.
Preservation of the environment is the current serious challenge facing by the mankind, which has received the attention of world population. The pace of environmental pollution has accelerated by increasing the human activities in the modern society. The equilibrium between the human activity and natural environment was damaged by the rapid urbanization, industrialization, increased vehicular pollution, deforestation, indiscriminate use of agro chemicals and modernized agricultural practices. The primary damage by pollutants may cause direct and identifiable impact on the environment, or secondary damage by causing in the form of minor disturbances in the delicate balance of the biological food web which can be detected only over long time periods.
According to WHO, “Health is a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity” (WHO, 2008), unluckily it is provided to some particular group of the society having the best life chances. Good Health is the fundamental right of every human being without distinction of religion, race, economic, social conditions (environment) and political belief.  While on the other side the situation is totally opposite of this concept. It is merely foolish imagination a person to be healthy in polluted environment, as health has direct relation to the environment which represents a balanced relationship of the mind and body and to the total environment. 
Environmental diseases have been known for centuries but in the 1980’s National Institute for Occupational Safety and Health (NIOSH) USA made a beginning and identified leading workplace diseases and injuries caused due to exposure to toxic chemicals and placed them in the category of adverse health effects. Air pollutants are particles or substances in the air which can cause harm to mankind and also the environment. Air pollutants can be either natural or manmade. They may be in the form of particulate matter or liquid droplets or gases.
1.1 Industrial pollution
Industrialization has long been accepted as a hallmark of civilization. Industrial end products have, no doubt, added to our material comforts, but the fact remains that industrial emanations have been adversely affecting the environment. Industrial pollution is the pollution which can be directly linked with industry, in contrast to other pollution sources. This form of pollution is one of the leading causes of pollution worldwide. For example, the Environmental Protective Agency estimates that up to 50% of the nation's pollution is caused by industry. Because of its size and scope, industrial pollution is a serious problem for the entire planet.
Health is also affected by the tens of thousands of chemicals put into the environment by industrial processes and other sources. These liberations from the industries are   emitted to the air or surface waters that cause industrial pollution and the industrial waste contains the full range of unwanted substances.
The pollution of air and water because of industrial activities has been accepted as an undesirable but inevitable side effect of ‘development’. But, in recent times, it has assumed the proportion of a major public issue.Industrial pollution degrades the environment in many ways, and causing negative impact on human lives and health. Pollutants can kill animals and plants, imbalance ecosystems and generally degrade quality of life (KyriakiRemoundou and Phoebe Koundouri,2009). Factory workers and people living near the areas with uncontrolled industrial pollution are especially vulnerable(Liam downey and Marieke van willigen,2009). In the workplace skin is an important route of exposure to the pollutants and another route of exposure is by inhalation, further sources are food and water contaminated with pollution.
Industrial pollution can also impact air quality.Air quality is deteriorating especially in cities mainly due to industries. The health of 900 million urban people all over the world is deteriorating daily because of high levels of ambient air pollutants (Ghosh et al,2004).A variety of factories, chemical industries, machines are adding to environmental problems.Vehicles as well as industrial smoke are causing wide spread respiratory diseases and discomfort (Khan et al, 1992). Outdoor air pollution, accounts for some 800,000 deaths per year and about half of deaths for indoor air, as the pollutants are much less concentrated.The International Agency for Research on Cancer (IARC) has recently classified outdoor air pollution as a Class-I carcinogen, linking it to over 220,000 lung cancer deaths per annum globally (Straif et al, 2013). 
Air pollution acting as a catalyst and  triggering the health care costs,  increasing stress on an already under-funded and ill equipped health system, finally resulting in happening of increased rates of respiratory diseases (Susanna Esposito  et al.,2014), chronic obstructive pulmonary disorders, and lung cancers(Arden pope et al.,2002).
According to the WHO air pollution is the another big killer. It kills millions of people every year.  It   has the eighth most important risk in the burden of disease.  It causes 3 million deaths every year through diseases such as pneumonia, chronic bronchitis and lung cancer. More than 200 different chemicals can be found in the smoke, and 14 of them are known carcinogens. 
Many of the aromatic organic solvents, such as toluene, ethyl benzene, xylene, etc., are common components of petroleum products, most of which have already been confirmed as carcinogens, e.g.,benzene.
Current WHO guidelines set limits for both the 24-hour and annual mean concentrations of different size fractions of PM. PM10, that is, particulate matter with an aerodynamic diameter of less than 10 mm, should be kept below a 20 mg/m3 annual mean, and a 50 mg/m3 24-hour mean. Stricter limits are set for PM2.5 as this size fraction is associated with more damaging health effects, and should be kept below an annual mean of 10 mg/m3, and 25mg/m3 over a 24 hour period. However despite WHO and EU legislation to reduce air pollution, PM levels exceed these recommended guidelines (WHO, 2006; 2016), particularly in industrialised regions (Janssen et al., 2012; Wang et al., 2014). PM and other air pollutants spread in the atmosphere and cross national boundaries, settling on plants and soils, as well as contaminating fresh and marine waters (Forbes et al., 2006; Cattaneo et al., 2010).
Industrial activity also releases into the atmosphere a wide range of potentially toxic substances including trace metals and synthetic organic compounds with long environmental lifecycles.Heavy metals in the past were commonly defined as pollutants when they have a specific density of more than 5g/cm2 but in recent time, the definitions are based on the chemical properties and toxicity (John, 2002, Jarup, 2003). Some metals can interfere with hormones bio syntheses, secretion and metabolism that may lead to adverse health outcomes such as reproductive disorders, thyroid and neuro-developmental and endocrine related cancers. 
Industrialization that relies on fossil powers contributes to air pollution.Air contamination is an essential issue in mechanical industry which may adversely affect the health of an entire population (Mehraj, 2013).The existing evidences revealed a relationship between exposure to metals and hormone alterations in populations exposed to metals (Meeker et al., 2010). 
However, because of the way in which antibiotic manufacturing discharges trigger resistance in bacteria present in the environment, spreading to human pathogens which then travel the world over. Antibiotic pollution puts everyone at risk, wherever they live. This is why Anti microbial resistant(AMR)
 is often compared to climate change. Rising resistance is taking a devastating toll on the Indian population, particularly the most vulnerable members of society. People who are living in the vicinity of dirty pharmaceutical manufacturing sites, who are often poor and reliant on subsistence farming, are those whose health is at most immediate risk from the toxic effluents and API-laden waste being deposited in their rivers, lakes, groundwater and fields. 
The first ‘State of the World’s Antibiotics’ report published by the Washington-based Center for Disease Dynamics, Economics and Policy (CDDEP) in 2015 noted that 58,000 newborn babies in India died in 2013 as a result of drug-resistant infections, while Indian drug resistance rates for several major pathogens is on the increase.
 1.2  Water pollution
One of the most common industrial pollution is water pollution, in developing as well as underdeveloped countries. Industrial effluents are released directly or indirectly into natural water resources, mostly without proper treatment, thus posing a serious threat to the environment (Altug and Balkis, 2009). 
[bookmark: _GoBack]"Water is one of the major concerns, without any question," Pimentel said, because everyone must use it for drinking, cooking, washing and bathing. Water contaminated with untreated sewage and fecal matter can facilitate the transmission of diarrheal diseases such as cholera (bacteria that live in feces), intestinal infections (which can compound health issues by causing malnutrition) and other diseases—all of which kill millions every year, especially children.
Industrial effluents discharged into water courses and freshwater sources contain potentially toxic substances (arsenic, cadmium, chromium, copper, mercury, lead nickel, zinc, etc.).Therefore, industrial pollution of fresh water resources is of equal concern. The contamination of water sources draining industrial areas has created serious health hazards for people, fauna and flora in the catchment areas. In Dzerzhinsk, Russia, waste from 190 chemicals has turned the groundwater into a dangerous toxic sludge. Life expectancy there is 42 for men and 47 for women (Credit: Blacksmith Institute )
A 2004 study by the Population Resource Centre found that 2.2 million infants and children die each year from diarrhoea, caused largely by contaminated water and food. According to the estimates, polluted water in Africa and India causes 1.4 million deaths each year as a result of diarrheal diseases such as cholera and dysentery (Andrea Thompson, 2007).
In a review of research into the effects of environmental pollutants and other sources of environmental degradation, Cornell University ecologist David Pimentel estimates that 62 million deaths per year (40 percent of all that occur) can be attributed to environmental factors, particularly organic and chemical pollutants that accumulate in the air we breathe and the water we drink.With an estimated 1.1 billion people in the world lacking access to clean water (according to WHO estimates), it is little wonder that waterborne infections account for 80 percent of all infectious diseases in the world.
1.3. Soil pollution 
Industrial sector in India is witnessed the rapid growth since the last decade of 20th century with reforms in economic laws and with establishment of special economic zones. Such rapid industrial growth has also increased threat to the environment. In spite of great difficulty in its remediation in comparison with polluted air and water, soil pollution as a threat to human life is by and large ignored at national level in India due to lack of comprehensive formation on subject. It indicates that soil resources are facing threats from deliberate use of contaminated organics, atmospheric depositions, spillage of effluents and toxic metals.
Soil constitutes an important medium where in numerous animals live. In fact, soil of a nation is its most valuable heritage (Sharma and Kaur, 1996).Chemical compounds coming to ecosystem from various human activities are accumulated in soil and water reservoirs. That is why the soil may be regarded as a long term reservoir of environment contaminants from which these compounds enter the terrestrial food chains and / or underground water.
All chemicals are harmful when their concentrations are high enough even though they are harmless or even beneficial at low concentrations (Alan, 1993).Soil pollution with metal ions near pollution sources or smelters is a constant process having a toxic effect on plants and on soil microorganisms, which participate in soil biochemical processes, and directly or indirectly modify their environment
( DalėPečiulytė et al.,2009).
Many toxins added to soils can build up to concentrations that become serious threat to plant and animal health. Materials that are toxic to soil microorganisms further slow recycling. Soil has an intimate and extensive role to maintain a suitable environment and to minimize pollution (Kolay, 2007).
Soil quality is a measure of the condition of soil relative to the requirements of one or more biotic species and or to any human need or purpose. Among different industries, cement industries and mining activities cause dust pollution of agricultural soils. Accumulation of alkaline dusts in the soil can increase soil pH which affects crop growth. Dust deposited on ground may produce changes in soil chemistry, which on the longer term results in changes in plant chemistry (Ajaz et al., 2008). All these things directly or indirectly show impact on quality of human life causing healthhazards by entering threw food chain. 
Epidemiological studies
Epidemiology is the study and analysis of causes and effects of various diseases, disorders and other health issues for a defined population. It is important to understand health problems and genetic effects in workers exposed to chemicals at the Industrial work environment. 
The ultimate aim and purpose of epidemiology is to promote, protect, and restore good health and reduce incidence of health events or disease by understanding the risk factors in the people who are residents of industries manufacturing of pharmaceutical drugs, paints, pesticides, steel, plastics, textiles, leather, rubber etc., by providing them with information that may reduce disease or other health-impacting events.
Epidemiological studies carried out all over the world established ill health effects, cytogenetic and DNA damage in the exposed subjects. It is also highly pertinent to understand these problems in people living in and nearby industrial areas. Some studies carried out in different parts of the world showed health problems and chromosomal abnormalities (Teodora. Staykovaet al.,2005).
[bookmark: bau0005]Low-level lead exposure increases blood pressure and may increase the risk of hypertension (Angela Gambelunghe et al.,2016). Cadmium is the most dangerous metal ion characterized by high stability and toxicity. It is not degradable in nature and will thus, once released in to the environment, stay in circulation. Cadmium is known to bind with essential respiratory enzymes (Nies, 2003) causing oxidative stress and cancer (Banjerdkjiet al., 2005).
Globally air pollution has been linked to the cause and severity of a number of health ailments like high blood pressure, heart disease, stroke, lung cancer, and both chronic and acute respiratory diseases, including asthma and bronchitis (Shah AS et al., 2015, Hoek G et al.,2013, Chen G, et al., 2015, Bennett et al., 2014).

The lead-exposed group also had significantly higher blood lead levels, body-mass index (BMI), systolic and diastolic blood pressures, fasting blood glucose and plasma levels of total cholesterol, lactate dehydrogenase and uric acid than did the non-exposed group. Furthermore a significant correlation between blood lead levels (BLL) and systolic blood pressure was observed( Abdulbari Bener et al., 2001).
Several synthetic chemicals produced by industries causes environmental pollution, and continues exposure to toxic compounds at the workplace adversely affects reproductive health of workers and habitants in and around industrial area. Together with other agents (e.g., radiation and bacteria), chemicals may also negatively affect the reproductive systems.
Chemicals are ubiquitous substances and also showing negative effect on reproductive system of male and female in industrial work places across the globe (Kyung-Taek Rim, 2017), resulting in  abortions, still births , congenital abnormalities, neonatal deaths, infertility. Many animal models, and epidemiological studiessuggest that certain chemicals may act as endocrine disruptors and may causes low birth weight, gestational diabetes, obesity, certain cancers, certain birth defects, and neurodevelopmental disorders such as attention deficit disorder and autism(Marya G. Zlatnik MD,2016).
Air pollutants also have an effect on blood and thus onall organs of the body. Uptake of pollutants bymacrophages may also lead to presentation via dendritic cells to T cells in secondary lymphoid organs resulting in adaptive immune responses (DeiuliisJA,et al. 2012.) Carbon monoxide, arising from incomplete combustion of carbonaceousmaterials, binds to the haemoglobin over two hundred times more avidity than oxygen and distorts the release to the tissues of any remaining oxygen. Exposure to benzene has suppressive effect on bone marrow and it impairs blood cell maturation and amplification. Benzene exposure may result in a diminished number of blood cells(cytopenia) or bone marrow loss.
Exposure to diesel engine exhaust gases has also caused alterations of porphyrin and heme metabolism in miners’ peripheral lymphocytes [Muzyka, V et al.,2004]. This may refer to weakening immune mechanisms in people exposed to industrial air pollution components, and such chronic exposure might cause significant disorders in heme synthesis and metabolism [Pille, V. et al.,2004 ].
The basic haematological parameters (ESR and TLC) are increased in pneumoconiosis, hypersensitivity pneumonitis, bacterial pneumonia, pulmonary tuberculosis, bronchiectasis, chronic bronchitis, lung abscess, bronchiogenic carcinoma and various occupational diseases,( MythiliBalakrishnan, Ayyappa Das 2010).
Episodes of very high levels of air pollutants can occur that are related to increased mortality and morbidity, especially from specific diseases, as has recently been shown in the industrial city of Ostrava [ Jirik, V. et al 2016 ]. 
Lead poisoning can also present clinically in adults or children in anemia. Lead can affect the formation of heme, causing microcytic anemia. Lead bonds with the sulfhydryl group of proteins, causing impaired function. (Robert Brochin et al.,2008).Release of oxidized palmitoyl-arachidonylphosphocholine may facilitate innate immune activation in the lung and function as a mechanism to release chemokines such as CC chemokine ligand (CCL)-2 that may then secondarily mediate efflux of inflammatory monocytes (DeiuliisJA,et al. 2012). 
Effect on Biochemical parameters....bio-chemical perameters like glucose, x, y ,z,...etc metabolism is going to effect by industrial pollution differently causing abnormalities in biological systems which intern result in health hazards .
Diabetes mellitus, a global public health problem, is now emerging as a pandemic. According to the International Diabetes Federation in the year 2011, diabetes mellitus (DM) affects at least 366 million people worldwide, and that number is expected to reach 566 million by the year 2030. Exposure to air pollutants is significantly associated with increased risk of type 2 diabetes mellitus.(Meo SA et al ,2015).
Air pollution in Asia, Latin America, and Africa is a significant public health burden, especiallygiven the often extraordinarily high concentrations of pollutants (e.g., particulate matter), high population density, and pervasive nature of air pollution (Sanjay Rajagopalan1 and Robert D. Brook,2012). Diabetic patients have previously been shown to be more susceptible to air pollution–induced cardiovascular morbidity and mortality (Zanobetti A, Schwartz J.2002, Goldberg MS, et al., 2006).
Many epidemiological and experimental studies showed that Diabetes mellitus is associated with arsenic exposure. It enters in to human through water or copper smelters. In recent years, air pollution has also been discussed as a potential risk factor for the onset of type 2 diabetes (Liu C et al.,2013, Rajagopalan S et al.,2012, Peters A et al.,2012, Esposito K et al.,2015,Rao X et al.,2015).
The global incidence of chronic kidney disease (CKD) is increasing among individuals of all ages.Environmental exposure to chemicals during everyday life could have adverse consequences on renal function and might contribute to progressive cumulative renal injury over a lifetime. Various reports have documented the adverse effects of that occur in response to exposure to a wide range of environmental chemicals (AnglinaKataria et al.,2015). 

The kidney is the critical organ after long-term occupational or environmental exposure to lead. Excessive exposure to lead may cause acute or chronic nephrotoxic effects(Ritz E et al .,1988)
Tests evaluating the glomerular filtration rate (creatinine clearance, blood urea nitrogen, or serum creatinine) are the only ones which presently can be used to detect renal effects caused by occupational exposure to Pb(Bennet WM et al.,1985, Hammond PB et al.,1980,Goyer RA et al.,1989). But when these tests are abnormal, then nephropathy has already reached an irreversible phase that may lead to renal insufficiency.The most outstanding effect found in workers exposed to Pb was an interference with the renal synthesis of eicosanoids, resulting in lower urinary excretion of6-keto-PGF,, and an enhanced excretion of thromboxane (TXB2)(A Cardenas, H Roels et al.,1993).
Liver is one of the most important human organs which are responsible for the metabolism of drugs and toxic chemicals. Toxic metabolites generated through the metabolism are the main cause of liver damage. So liver is badly affected by industrial pollution. The epidemiological studies carried out revealed malfunction or liver damage in people living near industrial sites due to exposure to industrial pollutants (Jonderko G et al. 1971). 
The serum enzymes SGPT, SGOT and ALP levels were considered to be specific for hepatocellular damage with a few exceptions (Minuk GY et al. 1998). Both the SGPT and SGOT are released from damaged liver cells into the blood after hepatocellular injury or death leading to their higher concentration in serum. 
Shimizu et al. (2002) reported liver dysfunction among workers handling 5-nitro-o-toludine, a raw material for azo dyes. Increased risk of liver abnormalities , pulmonary disorders and carcinogens., decreased antioxidant capacity, increased plasma lipid antioxidation have been posed as possible causal mechanisms of diseases associated with Occupational cement dust exposure (zeleke and et al 2010). Modhir N. A. Et al., 2014 reported  significant increasing in TGs, cholesterol, AlP and GOT for cement workers (males and females) as compared in control group (p<0.05).
Blood pressure is the force exerted by the blood against the walls of the blood vessels. The pressure depends on the work being done by the heart and the resistance of the blood vessels.
Martinsixtus C et al., (2016) revealed the results on burden of hypertension in an Oil- and Gas-Polluted Environment as one-third of participants were hypertensive (37.4%). Number one cause of death globally is Cardio vascular disease, more people die annually from CVD mostly. In 2012 an estimated 17.5 million people died from Cardio vascular disease, representing 46.2 % of all Non-communicable disease (NCD) death (world health) (Adhra Al-Mawali, 2015).
A strong and  positive association between increased cardiovascular risk and  exposure to pollutants such as polycyclic aromatic hydrocarbons, sulfur oxides, particulate matter (PM), volatile organic compounds, polycyclic biphenyls, nitrogen oxides, and Ozone (O3) and  in  meta-analysis of epidemiological studies ( Hoek G et al.,2013, Bennett et al., 2014). 

Polluted environmental people are subjected to Hypertension contrast to unpolluted area.  Hyper tension may be due to, family history of hypertension, sleep deprivation, overweight and obesity, socioeconomic factors (participant’s age, education, and marital status) and lifestyle factors could  trigger the hypertension.  An increased risk of cardiovascular system  confers  due to the longer-term exposure to ambient air pollution and short term exposure to high PM concentration  ( Chuang KJ et al.,2010,   Chuang KJ et al.,2011,  Dong G-H et al.,2013, Coogan PF et al.,2012   ) and   through initiation of high blood pressure, an established determinant of atherogenesis and cardiovascular diseases causing death  (Pope CA et al.,2004).  . 
Lead also effects on cardiovascular system and increases systolic and diastolic blood pressure [Buchot JP et al .,1980, Hu H et al.,1996]. 
 Calcium  is the most abundant mineral in the body and is vital for bone health.The heavy metals are toxic ions that may affect the calcium metabolism and transportmainly by competing with their binding sites (Antunes et al. 2002). However, accumulation inorgans seems to be metal specific. 
Cadmium is also known to disturb the calcium metabolism of humans, causing osteoporosis and making the bones brittle, symptoms of the Itai-Itaidisease(Manuel Lopes-Lima et al.,2008). Calcitriol(1,25-DHCC), a hormone required for adequate calcium absorption .The synthesis of calcitrol effected by lead inhibitory action with 1-a-hydroxylase enzyme in renal tubules  resulting in lowering  in phosphoros and calcium absorption at renal tubules and intestine which leads to hypo phosphotaemia and hypocalcaemia [F. Missoun et al.,2010].
Calcium  is normally replaced by Lead ion,  and transported into the cell through calcium channels (Gruden and Buben, 1977; Goldstein, 1993) and may be compete with calcium for binding sites or receptors, such as N-methyl–aspartate (Cory-Slechta et al., 1996; Marchioro et al., 1996) and nicotinic acetyl cholin receptor–ion channel complex (Oortgiesen et al., 1993).
Black Carbon significantly affects the behaviour of S. pneumoniae and S. aureus, BC impacts biofilm formation, an essential aspect of bacterial colonisation and environmental survival (Shane. J. K. Hussey et al).The presence and survival of faecal streptococci were studied in sewage treatment plants, heavily polluted rivers and the survival of faecal streptococci estimated better than other microbes.
C-reactive protein (CRP) is a blood test marker for inflammation in the body. CRP is classified as an acute phase reactant, its levels will rise in response to inflammation. Other common acute phase reactants include the erythrocyte sedimentation rate (ESR) and blood platelet count.
There is substantial epidemiological evidence that particulate matter air pollution , is an important risk factor for cardiovascular disease and mortality which is common to urban and industrial environment with a several  adverse health outcomes including (  Peters A et al. 2001) increase in both respiratory and cardiovascular deaths during and immediately following pollution  episodes ( Pope CA., 2000) were observed. Particulate and sulphur oxide air pollution adds to the speculation that interactions between inflammation, abnormal haemostatic function, and altered cardiac rhythm linking with CRP may play an important role in the pathogenesis of cardiopulmonary diseases related to air pollution. 
There is substantial epidemiological evidence linking inflammation with cardiovascular disease using various markers including IL-6, fibrinogen, CRP, and other acute phase proteins [Tracy RP,1997) . Recent studies have suggested that CRP may be an important and independent predictor of cardiovascular disease in both men and women [ Ridker PM,1997, Ridker PM,2000). 
Rheumatoid arthritis (RA) is an autoimmune disease that can cause joint pain and damage throughout your body.Rheumatoid arthritis (RA) is a systemic autoimmune inflammatory disease that can cause joint pain and damage throughout your body[SmolenJS  et al.,2016]. Multiple genetic and environmental factors have been associated with an increased risk for rheumatoid arthritis (RA). Of these, the strongest associations have been seen with female sex, a family history of RA, the genetic factor the “shared epitope,” and exposure to tobacco smoke. There is also renewed interest in mucosal inflammation and microbial factors as contributors to the development of RA(Kevin D et al.,2017).
Doctors at the All India Institute of Medical Sciences (AIIMS) have warned that when suspended particulate matter (SPM) 2.5 increases in the atmosphere, symptoms of rheumatoid arthritis aggravate in a patient. Approximately 12-18 per cent (18 million) of population in India suffers from some or the other form of rheumatic disease. Changing lifestyle and urbanisation is significantly contributing to increasing prevalence of arthritis. Which ultimately results in joint deformities, multiple-organ failure and early death. Medical experts say rheumatologic disorders are the most disabling and deforming diseases, and in India people are less aware of the disease. Delay in the treatment can lead to the joint deformity and irreversible organ damage. Swollen, tender joints and increased duration of early morning stiffness is some of the symptoms of the disease ( BinduShajanPerappadan, 2015).
Plenty of man-made chemicals interact with the vital tissue macromolecules regulating the cellular functions leading to long lasting health hazards. Because of acute and chronic exposure to many of these environmental chemicals like, metals, polycyclic aromatic hydrocarbons (PAHs), pesticide,solvents etc. have been shown to produce marked toxicity at the target sites. Hence there is a need to test the chemicals for their genotoxic potential before being released into the environment.

 Some of these chemicals affect the DNA structure  andentered ox cycles and produce reactive oxygen species (ROS), whichcauses oxidative damage to DNA and other macromolecules (Parket al., 2006)serious biological changes. Comet assay as a widely acknowledged tool in molecular epidemiology and genetic toxicology.
The Comet assay is a used method in human, environmental, and ecogenotoxicological studies [Georgieva M,2015).  Numerous studies on cytogenetic changes, mutations, bulky DNA adducts and comet assay endpoints were assessed by the IARC workgroup in pursuit to describe mechanisms of carcinogenicity of air pollution particles. 
Particularly genetic polymorphism of phase I and phase II enzymes involved in the metabolism of xenobiotic as well as enzymes affecting the DNA repair capacity are considered as modifiers of the risk. So far, biomarkers are applied primarily in cancer epidemiology (IARC, 1997), but have become increasingly important in occupational and environmental medicine.
Heavy metals not only the health problems but also causes chromosomal aberrations, sister chromatid exchanges and DNA damage. In the process of detoxification, the genes which involves may also show polymorphisms in the chemical exposure people, mainly GSTM1,GSTT1 and CYP1A1M1.Attention has been recently focused on genetic polymorphisms that seem appear to modulate human exposure to genotoxic insult (Norppa, 2004). 
Cytochrome P-450 (CYP450) and glutathione S-transferases(GST) genes are two important classes, encoding carcinogen metabolizing enzymes, involved in the metabolism of carcinogens like PAHs (Wormhoudt et al., 1999). The members of subfamily 1 of the CYP gene super family play a major role in the catalysis of such metabolic activation (Nebert, 1991). Among these, CYP1A1 is a key enzyme which catalyzes oxidative reactions and activates xenobiotics,thereby involving in the pathogenesis of various malignancies (Gajecka et al., 2005). It encodes an aromatic hydrocarbon hydroxylase enzyme that catalyzes the oxidation of PAHs to their phenolic metabolite or diol epoxides (Bartsch et al., 2000). CYP1A1 contains four functional polymorphisms. CYP1A1 m1 and m2 are the most studied polymorphism as they either effect the activation or induction of enzyme. 
1.4 Pollution in India
India is the home of 16 percent of world’s population, and the second most populous country, although it covers only 2.42 percent of the total worlds area.Air pollution from industries is becoming an increasingly serious problem in India. Manufacturing industries as the major source of air pollution in India (By ManishaRana and IndraGiri,2017) and also air pollution aggravated by developments that typically occur as countries become industrialized, growing cities and vehicular emissions, sewage transfers,rapid economic development. Some of the most polluted industries in India include metals, chemicals, pharmaceuticals, bulk drugs, leather and tannery,textile, cement, rubber, oil refineries, compost, petroleum and sustenance. Apart from these, pesticides, cleansers, plastics, solvents, fills, paints, colours, nourishment are also pollutants. In addition, due to advances in nuclear vitality, there has been an expansion in radioactivity in the biosphere.
Impact of the pollution may vary depends up on the distance of subject’s residence from different industries, one industry may cause mono pollutant hazard and the other may cause negligible impact whereas the mixed effect of  pollutants may cause severe epidemiological symptoms  . For instance, the industrial area can be defined based on the distance between the subject’s residence and an industrial installation (industrial distance), as the area defined by the first decile of industrial distance [M. F. Lopez-Cima 2011].
By contrast, multi center big industrial sites gather a variety of different industries. For instance industrial area includes iron, steel industries, rubber industries, pharma , bulk drug industries, chemical, and heavy engineering industries but in 1945 it was the largest single chemical production complex in the world [R. Edwards et al, 2006]. `
Industrial areas are characterized by a high density of industries, sharing common infrastructures, such as transport networks, waste water treatment plants, and waste incineration plants. These areas cluster at-risk activities and pollution sources. They have historically attracted, and may still attract, hundreds of employees who have settled in the vicinity of the plants. With extensive urbanization, industrial areas have been embedded in the urban landscape, increasing the nuisances and the exposure of the population. People living near major industrial areas are facing complex situations of exposure: occupational and environmental exposure, multi exposure to chemicals combined with exposure to noise, dusts, visual pollution, stress, and so forth .The possible associated health risks are of the highest concern to the population. Several risk assessments around large French industrial areas found that the levels of some compounds, including benzene, particulate matter (PM), and SO2, could be considered too high .
THE STUDY AREA
The Latitude and Longitude (17.5454 and 78.3529) of Bollaram Industrial Area is respectively. Bollaram Industrial Area is located in Bollaram Industrial Area sub-locality, Hyderabad , Ranga Reddy District, Telangana State, India. 
[image: bollarum paint map]
The Telangana state capital Hyderabad city is located on the Deccan plateau almost middle of India and the geological location of Hyderabad is 17o 20 N latitude and 78o 30 e longitude. It is situated at an altitude of 536 meters above sea level and spread over 1905sq.kmhyderabad urban has grown recently its population is estimated to have about 6.0 million.
The Hyderabad Area has many hazardous waste-generating industries. The belt also has the largest concentration of chemical and bulk drug manufacturing units, earning the State the nickname ‘bulk drug capital’ of the country. Hyderabad is the fifth largest city in India with its population touching five millionsand netting revenues of $15 billion in 2014. Many industrial zones like Patancheru, Bollarum,Nacharam, Cherlapalli, Jeedimetla, Balanagar and Saroornagar, which were once located at the outskirts, have now become integral parts of the city threatening the environment.

Patancheru-Bollaram industrial area is one of the most important industrial areas in Hyderabad and having different kind of industries manufacturing pharmaceutical drugs, bulk drugs, paints, plastics, textiles, leather, pesticides, steel, rubber, etc. These industries release enormous effluents, which are contaminating air, soil and water causing toxic to living beings. This region has traditionally relied on ground water for sustenance and is supported by seasonal streams like the NakkaVagu, IskaVagu. The Nakkavagu stream leads into Manjira, which is a tributary of the Godavari. The domestic sewage and industrial effluents and also partially treated effluents let out from the common effluent treatment plant (CETP) of this region.  Ground water and the surface water of the region in NakkaVagu are heavily polluted .For more than a decade, 15 bulk drug manufacturers have been operating in Telangana’sPatancheru-Bollaram industrial area (THE HANS INDIA, 2015).
Majority of the people living here are either employed in neighboring industries or agricultural workers, working in these soils already polluted with pesticides and heavy metals very limited data is available on the actual health risk due to pollution in all these areas in and around different industries..
Since 1970s there is an enormous increase in the Industrial growth in Hyderabad Ranga Reddy and Medak districts. For example Patancheru itself has more than 350 hazardous waste generating industries. The belt also has the largest concentration of chemical and bulk drug manufacturing units, earning the State the nickname ‘bulk drug capital’ of the country. These units produce up to 0.04 lakh cu.m of inert wastes, 0.26 lakh cu.m of inorganic, and 0.71-lakh cu.m of organic.
The quality of groundwater in the regions in and around industrial zones has been affected negatively due to the discharge of effluents on open land and into ponds, tanks, and streams. Water samples from surface-water bodies, dug wells, and bore wells were analyzed for their major ion concentrations. The high values of electrical conductivity (EC) and concentrations of Na+, Ca2+, Cl-, and HCO3- indicate the impact of industrial effluents. Based on the hydrochemistry, the groundwater is classified into various types, such as sodium-chloride, sodium-bicarbonate, calcium-chloride and magnesium-chloride, and its suitability for drinking and irrigation has been assessed. 
Water in the area has deteriorated all along NakkaVagu up to a maximum distance of 500-700 m from the eastern bank. The groundwater quality in and at a depth of 30 m has become hazardous with increased concentration of heavy metals and organic chemicals such as benzene. Most companies were producing ingredients for which they do not have permission. They were using more water than the permitted limit and dumping more effluents and hazardous waste than allowedand bulk drug continue to pollute. 
In view of the above, the present study was taken up in people living in and around Bollarum and Patancheru industrial area with the following objectives.
1. To undertake epidemiological studies including health problems.To understand the reproductive performance of couples.
2. To understand the Hematological profile by estimating WBC, RBC, PLT, HB, PCV, MCV, MCH, MCHC, ESR 
3. To understand the various biochemical findings by estimating various parameters.
4. To study the bacterial infections in people who are living in industrial area by estimating ASO, CRP and RF using latex method.
5. To analyze the chromosomal aberrations in the peripheral blood lymphocytes.
6. To estimate DNA damage using single cell gel electrophoresis.
7. To assess the association of polymorphism of GSTM1, GSTT1 and CYP1A1M1 gene in people with health problems and cytogenetic damage.

13

image1.png




