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ABSTRACT 

India's biological sciences are confronted with a variety of complex 

issues that collectively affect public health. Significant threats to public 

health are posed by increased rates of infectious diseases, 

environmental deterioration, and rapid population growth. Air 

pollution exacerbates respiratory illnesses, while limited access to 

clean water and sterilisation increases the prevalence of waterborne 

illnesses. Moreover, the rise in anti-toxin blockage is a fundamental 

issue that affects the viability of medications for incurable illnesses. 

Addressing these issues calls for a comprehensive approach that 

combines cutting edge research, environmentally friendly medical 

procedures, and educational campaigns to increase public attention. 

Despite these obstacles, advances in genomics and biotechnology 

promise bright paths towards personalised medicine, illness prognosis, 

and improved healthcare outcomes. Collaborative efforts among 

academics, the government, and the private sector are essential to 
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overcoming these challenges and 

promoting a healthier future for 

the Indian populace. 

Keywords:Biology Science, Human Health, Sustainable Healthcare 

Practices, Public Health, Environmental Degradation, Rapid 

Population Growth,Air, Water, Pollution-Related, Health Challenges 

 

1. INTRODUCTION 

India, a country with an enormous population, faces many difficulties in the field of natural 

science that have a significant impact on human health. The erratic tapestry of these problems 

revolves around infectious diseases, healthcare accessibility, and environmental concerns. 

The population's sheer number increases the risk of illness transmission, placing a great deal 

of strain on the public health system and its resources. Waterborne infections pose a 

persistent threat to millions of people's health and well-being, and they are erraticly linked to 

inadequate sterilisation and limited access to clean water. Meanwhile, the alarming decline in 

air quality, particularly in large cities, contributes to an epidemic of respiratory illnesses, 

placing additional strain on healthcare resources. The emergence of anti-microbial resistance 

is posing an increasing threat to these difficulties and jeopardising the effectiveness of 

treatments for incurable diseases. In light of this, it becomes imperative to develop a 

comprehensive, multidisciplinary approach to handling organic examination and healthcare 

practises in India. 

As long as the country is stuck at the intersection of these issues, creative solutions and 

sensible advancements are necessary to fully comprehend the complexities of the natural 

environment. The urgency is in responding to the threats that are there now and preparing for 

those that may arise. Problems with air, water, and anti-toxin blockage necessitate 

comprehensive processes that synchronise rational analysis, strategy development, and local 

community involvement. In addition, it is imperative to tackle the disparities in healthcare 

accessibility among different regions and socioeconomic strata to ensure equitable health 

outcomes for all. Collaborations among academics, government agencies, and the private 

sector are essential to developing a flexible and adaptable healthcare system. 

In this confusing dance of obstacles and incredible opportunities, natural science has a 

profound impact on human health in India. The nation's diverse and dynamic populace 

provides much material for rational inquiry, and advances in genomes and biotechnology 

offer promising avenues for personalised medicine and disease prevention. Understanding the 

nuances of these issues and utilising natural science's capabilities becomes both a cultural and 

logical requirement, laying the foundation for a better and more robust future for Indians. 

2. LITERATURE REVIEW 

An detailed review of hypoglycemic triterpenoids and saponins as potential useful treatments 

for diabetes mellitus is provided by Burdi et al. (2014). The review looks into several mixes 

that have hypoglycemic qualities and emphasises how likely it is that these mixtures will help 

manage diabetes. The audit discusses these mixes' pharmacological exercises, sources, and 

activity instruments. It adds substantial contributions to the field by synthesising the body of 

knowledge now in existence and identifying potential areas for further research in the 

development of new antidiabetic therapies. 

The main goal of Daud et al. (2014) is to enhance and approve a Polymerase Chain Response 

(PCR) convention that focuses on the human mitochondrial DNA's three hypervariable 

districts (HVI, HVII, and HVIII). The goal of the review is to enhance the precision and 

consistency of mitochondrial DNA research, which is essential for several uses, such as 

quantifiable science and population genetic traits. Through the expansion of the PCR 

convention, the investigation advances the development of further robust and standardised 

techniques for mitochondrial DNA analysis, hence improving the accuracy of genetic 

analyses and scientific analyses. 

An detailed overview of environmental biotechnology is provided by Evan and Furlong 

(2016), who emphasise both plausible uses and hypothetical installations. The review, which 
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is aimed at Taeus Biotech Ltd., UK and the College of Durham, addresses a wide variety of 

topics regarding the application of biotechnological methods for environmental management 

and sustainability. The authors look into waste treatment, pollution management, and asset 

recovery using biotechnology. The investigation broadens our understanding of the ways in 

which biotechnological advancements might be used to tackle environmental issues, 

providing innovative solutions for environmentally responsible management. 

Fonseca et al. (2012) delve into a major aspect of scientific education by examining the 

beliefs of biology teachers towards biotechnology and its integration into the classroom. The 

evaluation looks at the viewpoints of educators, providing insight into their beliefs, ideals, 

and misgivings about the industry. By using a subjective approach, the authors reveal the 

varying perspectives of biology teachers, providing important insights into the difficulties and 

opportunities associated with incorporating biotechnology into the curriculum. This 

investigation contributes to the larger discourse on science education and teacher perspectives 

by providing a framework for discussions on engaging teaching strategies for biotechnology 

education. 

Javed et al. (2015) address a fundamental area of malignant growth research by focusing on 

the complex relationship between oxidative pressure and bosom disease. The paper examines 

the state of oxidative pressure in Pakistani patients suffering from bosom illness. Through the 

examination of oxidative pressure markers, the study advances our understanding of the 

atomic instruments associated with the advancement of bosom malignant growth. The 

findings may offer recommendations for diagnostic techniques and curative measures, 

providing important information to medical professionals treating CEOs with bosom disease. 

This work highlights the need of taking population-explicit factors into account while 

attempting to understand the pathophysiology of illnesses and contributes to the global 

database on malignant growth studies. 

3. ENVIRONMENTAL IMPACT ON HEALTH: 

Environmental factors play a crucial role in shaping the well-being and prosperity of 

individuals and communities. There are many different ways that the climate affects health, 

from a physical to a mental one. Being receptive to pollutants, such as those found in the air 

and water, is crucial. High levels of air pollution, linked to contemporary discharges, vehicle 

exhaust, and rural practises, pose significant health risks in many parts of India. Inhaled 

particulate matter and toxic gases have been linked to cardiovascular disorders and 

respiratory conditions such as asthma and chronic obstructive pulmonary disease (COPD). 

Another test of the environment that affects health is water pollution. Degraded water 

supplies can lead to waterborne illnesses such as cholera and diarrhoea, particularly in areas 

without proper sanitation and waste disposal systems. Access to clean, safe drinking water 

continues to be a fundamental challenge, impacting the health of vulnerable communities. 

There are also health risks associated with environmental change, which is caused by 

environmental variables like deforestation and the use of non-renewable energy sources. 

Rising temperatures cause the living spaces of disease-carrying biological entities to expand, 

which aids in the spread of vector-borne illnesses including dengue and intestinal sickness. 

Moreover, extreme weather events such as heat waves and floods can have direct and indirect 

health effects, such as wounds, mental health problems, and the spread of infectious diseases. 

Misfortune to biodiversity, another consequence of environmental deterioration, has 

implications for human health. Food security and disease control are enhanced by biological 

system administrations provided by various and healthy settings, such as fertilisation of crops 

and control of disease vectors. Lack of biodiversity disrupts these systems, potentially 

affecting food and increasing the prevalence of certain illnesses. 

An emerging topic of interest is the impact of the environment on emotional wellbeing. 

Openness to nature and proximity to green areas have been linked to improved mental 
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prosperity. On the other hand, residing in areas with high levels of noise and pollution has 

been linked to increased stress and problems with mental health. 

Taking care of the impact of the environment on health necessitates a comprehensive 

approach that incorporates public health campaigns, sustainable improvement techniques, and 

environmental preservation. Together, scientists, policymakers, and networks must reduce 

environmental dangers and create robust, health-promoting environments for people today 

and in the future. 

3.1.Air and water pollution-related health challenges 

 Air Pollution and Health Challenges: 
India's air pollution is a major public health concern with far-reaching effects. The important 

sources include automobile emissions, contemporary workouts, and the replication of 

petroleum-derived materials. The contaminants that worsen the poor quality of the air include 

particulate matter (PM), nitrogen dioxide (NO2), sulphur dioxide (SO2), and volatile organic 

compounds (VOCs). Extended exposure to these toxins has been linked to a number of 

cardiovascular and respiratory conditions. Breathing conditions such as asthma, bronchitis, 

and other respiratory disorders can be brought on by or made worse by fine particulate matter 

(PM2.5), which can penetrate deeply into the lungs. Extended exposure is associated with 

increased risks of heart disease, stroke, and even cancer. Particularly vulnerable groups 

include children, the elderly, and those with a history of medical issues. Administrative steps, 

technical advancements in discharge control, and public mindfulness campaigns to reduce 

personal openness are all efforts to improve air quality. 

 

 
Figure 1:The Health Harms of Air Pollution 

 

 Water Pollution and Health Challenges: 
In India, water pollution poses a serious threat to human health due to modern emissions, 

rural spillover, and a lack of sterilisation. Contaminants such as heavy metals, bacteria, 

diseases, and material contaminations can seriously jeopardise the safety of sources of 

drinking water. Waterborne infections, such as cholera, typhoid, and loose stools, are 

frequent in areas with poor water quality. Water bodies become more contaminated when 

sewage treatment is not provided, whether in rural and urban areas. Furthermore, the use of 

manures and pesticides in farming can lead to the occurrence of harmful synthetics in water 

sources, which can have an impact on marine biological systems and human health. 

Waterborne microorganisms are often linked to diarrheal disorders, which continue to be a 
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major cause of morbidity and mortality, particularly in children. In order to protect human 

health and the environment, addressing water pollution involves advancing the sterilisation 

foundation, limiting contemporary emissions, and promoting sustainable agricultural 

practises. 

Efforts to mitigate health issues associated with air and water pollution necessitate a 

systematic approach that encompasses government policies, technological advancements, and 

local community support. More stringent regulations on discharge limits and discharge 

standards, the development of eco-friendly energy sources, and the enhancement of 

environmentally sound waste management techniques are essential components of an 

integrated process. Additionally, public education and mindfulness initiatives can play a 

significant role in promoting trustworthy behaviours that contribute to cleaner air and water, 

thereby protecting public health. 

3.2.Climate change and its health implications 

Globally unique, climate change has profound effects on public health, and India is 

particularly vulnerable to its effects. An increasing number of health issues are brought on by 

rising temperatures, shifting patterns of precipitation, and extreme weather events. An 

immediate outcome is an increase in the frequency and intensity of heatwaves. Extended 

exposure to high temperatures can result in intensity-related illnesses such as heatstroke, 

parchedness, and exacerbation of pre-existing disorders. There are higher odds for vulnerable 

groups, such as the elderly and those with long-term medical conditions. 

Vector-borne illness transmission and pervasiveness are also impacted by climate change. 

The expansion of suitable habitats for organisms that transmit diseases, such as mosquitoes, 

contributes to the spread of illnesses like dengue and jungle fever. Previously thought to be 

non-endemic for a given disease may suddenly face increased risks of transmission. This is a 

serious public health issue that calls for early action in the areas of illness detection, vector 

management, and community education. 

The impact of climate change on food security is another aspect that has implications for 

health. Temperature variations and precipitation patterns, for instance, might affect 

agricultural yields and the availability of nutrient-dense food. This can lead to hunger and 

associated health problems, particularly in vulnerable groups like children and expectant 

mothers. Furthermore, extreme weather events like droughts and floods can disrupt food 

supply systems and exacerbate food insecurity. 

Beyond these direct health effects, climate warming also has abnormal consequences for 

prosperity and mental health. The lack of jobs due to climate-related events, moving away 

from homes, and the stress of adjusting to new circumstances all contribute to problems with 

mental well-being. Weak people groups are disproportionately affected since they often lack 

the resources to adjust to these changes. 

Developing a multifaceted approach is necessary to address the health consequences of 

climate change in India. This involves putting into practise adaptable strategies like early 

warning systems for extreme weather events, promoting sustainable farming practises, and 

investing in quality healthcare infrastructure. In order to mitigate the effects of climate 

change on a global scale and support vulnerable areas in adapting to the new realities of a 

changing climate, international cooperation is also essential. India may work towards 

building a more robust and long-lasting health framework by integrating climate 

contemplations into public health policies and procedures. 

3.3.Biodiversity loss and its effect on human well-being 

Deforestation, environmental destruction, and climate change are examples of human 

activities that are contributing to biodiversity loss. These activities have far-reaching effects 

on biological systems and, consequently, human well-being. The term "biodiversity" refers to 

the variety of life on Earth, including different species, habitats, and genetic characteristics. 
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These components' interdependence is essential for maintaining environmental balance and 

sustaining basic biological system functions that directly and indirectly improve human well-

being. 

Food security is one of the most immediate and obvious consequences of biodiversity loss. 

Different biological processes are necessary for soil fertility, pest management, and 

fertilisation of many staple crops and domesticated animals. Nuts, veggies, and organic items 

are at risk due to the decline in pollinator numbers, which includes bees and butterflies. In 

essence, the reduction of biodiversity in rural areas might lead to increased susceptibility to 

irritants and illnesses, necessitating a greater reliance on artificial inputs. As a result, 

concerns are raised regarding the sustainability of food production systems and the long-term 

viability of farming. 

The loss of biodiversity also affects human health and medicine. Many medications are 

derived from plants, animals, and microbes that are found in many habitats. The extinction of 

species and genetic diversity reduces the likelihood of developing novel drugs and therapies, 

which limits our ability to combat emerging illnesses and develop more effective treatments. 

The biological system treatments provided by different settings extend beyond agriculture 

and medicine. For example, wetlands, coral reefs, and timberlands contribute to climate 

regulation, water purification, and disaster insurance. In addition to reducing these biological 

systems' ability to provide this kind of support, the deterioration of these systems exposes 

human populations to greater risks of water scarcity, extreme weather events, and other 

environmental problems. 

The loss of biodiversity also affects the social and athletic facets of human well-being. Many 

natural and adjacent networks have strong social ties to their regular environments, relying on 

biodiversity for habit, otherness, and personality. Regular locations, such as parks and wild 

areas, can contribute to human distraction, mental health, and personal fulfilment. 

Addressing the impact of biodiversity loss on human welfare necessitates international 

cooperation, sustainable land-use methods, and conservation initiatives. The establishment of 

protected areas, the reconstruction of tainted habitats, and the long-term management of 

normal assets are examples of preservation techniques. Furthermore, it is critical to include 

considerations of biodiversity in urban planning, agriculture, and development strategies to 

ensure the implementation of environmental advantages that support human health, 

employment, and social diversity. Understanding the intrinsic value of biodiversity and how 

vital it is to maintaining human well-being is essential to building another sustainable and 

prosperous future. 

4. ROLE OF CLIMATIC FACTORS ON HUMAN HEALTH  
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Figure 2:Impact of Climate Change on Human Health 

4.1. Air Quality And Related Health Effects  

The environment can influence how air pollutants are grouped and how optional poisons are 

arranged. Studies indicate that ozone disrupts the respiratory system, impairs lung function, 

aggravates asthma, and damages lung cells, all of which can result in chronic lung diseases 

and long-term lung damage. Airborne pollutants and allergenic dusts can be transported by 

vehicles and the atmosphere, which can lead to sensitivity problems and respiratory 

conditions like asthma, emphysema, and chronic bronchitis. Diseases including chronic 

obstructive pulmonary disease, pneumothorax, and respiratory contaminations in children, the 

elderly, the sick, and others are also brought on by environmental change. According to IIPS 

data, around 6% of children in India suffer from respiratory lot pollution, whereas 2% of 

adults suffer from asthma. 

4.2.Water and Infectious Diseases  

Water is a basic human necessity, and its scarcity or abundance can have an impact on health 

and increase the risk of food and water-borne illnesses. Water scarcity affects gardening, 

resulting in fewer production. Significant precipitation events have the potential to transport 

microbiological experts from Earth to drinking water sources, resulting in the recurrence of 

various contaminations such as cholera, typhoid, amoebiasis, and crytosporidiosis. Despite 

the enormous burden of water-borne illnesses in India, they go unreported because of poor 

awareness, poor detection, and a weak foundation of knowledge. The Indian Service of 

Health estimated that 1.5 million children aged 0 to 5 die each year from drinking 

contaminated water and inhaling contaminated air, whereas the World Health Association 

(WHO) estimates that 900,000 Indians perish annually from these causes. Reduced 

availability of clean water increases the risk of pollution, which in turn fuels the spread of 

infectious diseases. According to NCMH, 23.8 lakh disability-adjusted life years (DALYs) 

were lost in India in 2006 as a result of diarrheal infections; by 2016, 21.4 lakh DALYs are 

predicted. Approximately 0.6–0.7 million children in India suffer from long-term illnesses 

that cause them to die every year.  

4.3.Vector-Borne Infectious Diseases  

Variations in climatic conditions and precipitation also have an impact on the spread of many 

diseases carried by infectious vectors, including diarrheal illnesses, kala-azar, intestinal 

illnesses, dengue fever, chikungunya, Japanese encephalitis, and filariasis. In a family 

research conducted in India, Enzley and Barros discovered that children suffering from loose 

stools have a bleakness pace of approximately 1.7 over the long term. There were around 59 
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deaths from the Surat plague in 1994. High precipitation creates an environment that is 

conducive to mosquito growth. There are around two million cases of jungle fever reported 

every year in different parts of India, including Odisha, Jharkhand, Madhya Pradesh, 

Chhattisgarh, West Bengal, and the Northeast. In 2008, the World Health Association 

estimated that over 15,000 people in India die from jungle fever each year. It was determined 

that the death rate from jungle fever in India is concerning, with an estimated 200,000 deaths 

per year among those under the age of 70 and 55,000 among children. Another serious 

disease that is prevalent in tropical and subtropical regions is dengue. 

4.4.Impact Of Heat Stress  

The risks of heat-related illnesses and injuries, such as heat cramps, heat exhaustion, and heat 

syncope, are anticipated. Heat stress and strain are complex phenomena that combine 

elements of heat stress, dehydration, and the real work force challenge for real change. 

Extended exposure to solar radiation can result in a considerable amount of bodily water 

being lost as sweat. This includes fluid loss through the mouth, throat, and kidneys. This 

disrupts the body's homeostasis, causing a decrease in skin blood flow, an increase in core 

internal temperature (Tcr), a decrease in sweat rate, a reduction in work capacity, and an 

increase in the risk of heat-related injuries. The Public Research Centre in New Delhi 

projected the effects of heat stress on human health while taking environmental change into 

account using the Summary model A1B situation. It revealed that in some parts of Andhra 

Pradesh, Bihar, Gujarat, Odisha, Rajasthan, Uttar Pradesh, and West Bengal, the greatest 

temperature was recorded for three consecutive days in the range of 45–500C in April to June 

in the long stretches of 2030, 2050, and 2080. Increased temperatures can also lead to an 

increase in skin and eye conditions, such as pterygium, dry eyes, and cataracts. 

4.5.Other Factors  

The degree of sporadic instances is also influenced by global temperature expansion. Skin 

cancer and immunological suppression are also major outcomes of environmental change, 

which is largely caused by nursery warming and stratospheric ozone consumption. 

5. ROLE OF ENVIRONMENTAL BIOTECHNOLOGY IN HEALTH CARE 

The two biggest threats to human health are pollution and untreated garbage. Avoiding direct 

contact with these toxins and their carriers is advised. The state of public health has changed 

as a result of environmental biotechnology. It provides a purposeful step that reduces the 

science and design knowledge. It prevents pollution by treating and biodegrading the 

hazardous waste by the use of microorganisms. The major benefits of biotechnological 

treatment include the use of naturally occurring microorganisms in the detoxification of 

harmful compounds and the total destruction of garbage using various biotechnological 

techniques. The methods of biotreatment vary depending on the physiological type of 

microorganisms used, such as oxygen-consuming, anaerobic, aerotolerant, or 

microaerophilic. Soil remediation can help improve the breakdown of polynuclear aromatic 

hydrocarbons (PAHs), which are highly concentrated in the soil surrounding areas 

contaminated by contemporary waste. Environmental biotechnology considers a number of 

important factors, including the cost, volume, and potential for waste to be contaminated by 

microbes. the following commonly used medications: 

5.1.Biodegradation of heavy metals  

The compounds that microorganisms contain help to oxidise or decrease heavy metals, which 

aids in the biodegradation of trash that contains these metals. Heavy metal precipitation is 

accelerated by microbial metabolites such as phosphate, H2 S, CO2, and natural acids, while 

metal solubilization is stimulated by inorganic acids. The fluid waste from seepage and 

atomic plants is managed by sulfate-degrading microorganisms, which release H2 S gas, 

which removes radionuclides and heavy metals from the sulfate-containing channel. 

Microorganisms have negatively charged phosphate bunches and emphatically charged 
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amino groupings on their cell surfaces, which is why the pH affects heavy metal adsorption. 

The natural acids produced by microorganisms during anaerobic ageing also enhance 

precipitation. For instance, radionuclides like uranium can be gathered by growth via 

biosorption. Heavy metal bioleaching is completed by solubilization, which oxidises the 

metals' minerals, prior to the disposal of sewage slop in landfills. Heavy metal-containing 

contaminations can be biodegraded by combining several biotechnological approaches. 

5.2.Bioremediation  

The major sources of pollution are the use of pesticides in horticulture, the unsightly removal 

of waste, and contemporary slime. Rather than being a good compost, modern ooze may 

actually be a source of heavy metals, pollutants, and polynuclear aromatic hydrocarbons 

(PAHs). It is known that certain contaminants can cause cancer in humans. Extended human 

exposure to lead, chromium, petrol and pesticides can cause cancer as well as a number of 

other intrinsic issues. Tricholoroethene (TCE), which belongs to the class of compounds with 

a chlorinated atmosphere and is listed first on the US Environmental Protection Agency's 

(EPA) list, is one of the most well-known pollutants found in ground water. Bioremediation 

is the process of using microorganisms, such as bacteria and growths, to break down, 

transform, or biodegrade toxins and pollutants. The bacteria use the pollutants as a source of 

energy and then entirely transform them into less toxic structures. Butane uses 

microorganisms such as Pseudomonas, Micrococcus, Nocardia, Aureobacterium, 

Chryseobacterium, Extreme Lethargies monas, Rhodococcus, Acidovorax, and Variovorax to 

biodegrade toxins such chlorinated hydrocarbons. Two main approaches are used in 

bioremediation: I) increase the capacity of native hydrocarbon-using microscopic organisms 

II) describe non-native hydrocarbon bio degraders, such as bioaugmentation. In the 

contemporary environment, polycyclic aromatic hydrocarbons (PAHs) are abundant and may 

be carcinogenic. The use of organisms, supplement growth, moisture, and air movement in 

bioremediation is one method for treating soil contaminated with natural compounds, such as 

PAHs. In addition to bacteria, bioremediation also involves growths known as 

mycoremediation, in which mycelia release extracellular chemicals to biodegrade the foreign 

material. 

6. CONCLUSION 

The obstacles and consequences of biological research on human health in India offer a 

perplexing and multifaceted landscape. The field of biology plays a crucial role in shaping 

the health outcomes of the Indian people, from the persistent burden of infectious diseases 

and emerging microorganisms to the unpredictable interaction between inherited traits and 

tailored medication. In addition to respiratory conditions and waterborne illnesses, 

environmental factors—most notably air and water pollution—pose serious risks to public 

health. The unpredictability of the relationship between vector-borne disease transmission 

and environmental change emphasises the need for broad, flexible systems even more. 

Furthermore, a lack of biodiversity affects biological systems and has far-reaching effects on 

medicine, food security, and overall wealth. A healthier future for India's diverse population 

depends on addressing healthcare disparities, advancing research and educational initiatives, 

and fostering sustainable practises as the country grapples with these issues. Integrating 

ethical reflection, community service, and international collaboration will be essential to 

understanding biology's complicated landscape and how it affects human health in India. 
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