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Environmental carcinogens and their
impact on human health

Rita Peila’

Abstract

The basic aim of this research study is measure the environmental carcinogens and determine the
impact on human health. This research examines the complex strategy needed to manage and
reduce these hazards in a world where environmental carcinogens are a severe health danger. The
ideas highlight the value of group action in everything from strict regulatory regulations to grassroots
community activities. Campaigns for public awareness are essential in enabling people to make
knowledgeable decisions, while clean technology and sustainable practices help create surroundings
that reduce exposure. For determine the research used E-views software and generated results
including unit root test and co-integration test analysis. The overall research found environmental
carcinogens' direct and significant impact on human health. The global character of environmental
concerns necessitates international collaboration. Maintaining awareness and promoting ethical
behavior can help us negotiate this complicated terrain and open the door to a more sustainable and

healthy future.
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Introduction

E nvironmental carcinogens are
elements that exist in the atmosphere and
have the potential to cause cancer in people.
These elements can be obtained in the air
we inhale, the water we drink, and food we
eat [ Contact to environmental
carcinogens is the main people health
matter, as it can direct to the growth of
cancer and many other critical health
issues. The interaction ~ between
environmental aspects and human health
has garnered escalating devotion in current
eras, with a developing body of evidence
directing to the damaging results of
environmental carcinogens on human well-
being [

Carcinogens, well-defined as substances or
agents capable of stimulating cancer, can be
established in many systems in our
environment, surrounding an extensive
range of chemical, physical, and biological
causes. Whereas progressions in public
health and medical science involvements
have direct to noteworthy steps in cancer
prevention and medication, the occurrence
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of cancer continues to increase global,
causing a difficult task for worldwide
health.  Perception the  complicated
connection among environmental
carcinogens and people's health requires an
inclusive investigation of the causes, forms,
and methods of an act of these causes, along
with an evaluation of the complex paths
over which they employ their toxic
influences Bl. This investigation is not only
relevant to researchers and clinicians in the
arena of oncology but also controls
profound consequences for people's health
strategy, environmental directive, and the
comprehensive societal context.
Epidemiological investigations play a vital
part in determining the connection between
environmental carcinogens and cancer risk
in human people. These investigations
observe the existence and spreading of
cancer in diverse classes of individuals and
seek to recognize potential risk issues.
Environmental carcinogen epidemiology
includes a series of analysis strategies,
comprising case-control, cohort, and
ecological reports. The phrase
"environmental carcinogens" includes an
inclusive array of factors and substances that
have the potential to persuade or endorse
cancer [,

How to cite this article: Peila R. Environmental
carcinogens and their impact on human health. J
Carcinog 2023;22(1):28-36

28


http://www.carcinogenesis.com/

Peila R: Environmental carcinogens and their impact on human health

These contain chemicals physical, and biological agents
that people encounter in their everyday lives.
Environmental carcinogens are considered into two
wide-ranging classes: exogenous and endogenous.
Exogenous carcinogens are exterior causes initiated from
the environment, like pesticides, radiation, and
pollutants, whereas endogenous carcinogens are
internally produced by the body, often consequently in
chronic irritation or metabolic processes. Understanding
the complex model of environmental carcinogens
involves an inclusive investigation of each class and their
particular subclass 5. Exogenous carcinogens are maybe
the most extensively investigated and identified causes
in the growth of cancer. They include a plethora of
chemical compounds, physical agents, and biological
agents that can cause genetic mutations and cellular
damage. These agents can be encountered in various
settings, from industrial workplaces to the household
and even in the air we inhale and the water we drink.
Endogenous carcinogens are materials made in the
body, frequently as the role of common physical
procedures 6. These compounds can pay to cancer
growth while the body's protection systems do not
efficiently survive them. Any familiar instance of an
endogenous carcinogen is acetaldehyde, a metabolic
result of alcohol depletion. Moreover, chemical
carcinogens are materials that, while created into the
body, can be related by cellular mechanisms, producing
harm to deoxyribonucleic acid and starting cancer
growth. These materials are very different and can be
produced in various new life features. For instance,
polycyclic aromatic hydrocarbons are common in use
gases and grilled meats, although aflatoxins are strong
carcinogens created by specific forms that can pollute
food-stuffs 7. The list of chemical carcinogens is wide,
and it remains to increase as other mixtures and
materials are recognized as likely cancer-causing
reasons. Furthermore, physical causes by carcinogenic
ability contain non-ionizing and ionizing energy, as well
as several types of power. Maybe the highly commonly
known physical carcinogen is ultraviolet radiation,
which is produced by the sun and preserving layers .
Protracted coverage of ultraviolet radiation can direct to
Deoxyribonucleic acid harm and, eventually, skin
cancer. lonizing radiation, like gamma rays and X-rays
is consumed in medicinal imaging and radiation
treatment but can also enhance the chance of cancer
when managed at extreme prescriptions. Non-ionizing
radiation, which contains microwave radiation, and
radiofrequency, has been a topic of discussion about its
probable carcinogenicity, mainly in mobile phone usage.
Environmental pollution, whether in the type of water,
soil contamination, or air, signifies a general resource of
revealing to carcinogens for the common populace.
Agricultural ~ practices, industrialization, and
urbanization have provided for the discharge of
contaminants that may protect carcinogenic possessions
¥l For example, air pollutants like particulate matter,
29

volatile organic compounds, polycyclic aromatic
hydrocarbons, and volatile organic compounds have
been related to lung cancer and other distortions.
Similarly, polluted water causes might present
carcinogens such as chlorinated compounds, chromium,
and arsenic, which can stand significant health dangers.
The influence of environmental carcinogens on human
health is a difficult problem that has been a matter of
wide investigation completed numerous times.
Although there is still much to be studied around the
methods by which these materials produce cancer, there
is an increasing body of evidence that proposes that
experience to environmental carcinogens is an important
chance issue for the growth of cancer. One of the tasks in
learning the effect of environmental carcinogens on
human health is that several of these materials are show
in very low attentions in the environment. This becomes
it tough to precisely determine experience stages and to
control the particular health consequences of experience
to these materials [19. In spite of these experiments, there
have been important progresses in our knowledge of the
effect of environmental carcinogens on human health in
recent era. Investigators have recognized a number of
materials that are known or supposed to be carcinogenic,
and have established means for determining experience
to these materials ['!1.

Research objective

Environmental carcinogens have been a challenging task
for public health in recent times. The complex interaction
among chemical, physical, and biological causes and
their prospective to initiate and stimulate cancer requires
a multi-disciplinary method to understanding their
influence on human health. Through particular research,
epidemiological reports, and regulatory efforts, we can
attempt to lessen the risks related with environmental
carcinogens and apply operative preventive approaches.

Literature review

Researchers explain that any changes in a person's
genetic expression are influenced by various
environmental factors. the environmental factors alter
the phenotypic expression of genes, thereby increasing
the chances of disease development. The gene and
environment interaction impacts the health of humansl'>
Blstudies claim that the presence of mutagens in
environmental pollutants has directly impacted the
health of people. Human population exposure to
environmental pollutants is at higher risk of
tumorigenesis the number of people affected with
tumorigenesis is higher in industrial countries. Various
pollutants found in the environment are capable of
destroying the biological chemical compounds found in
the body that induce cancer-related disordersi'
15l studies show that soil-containing areas produce
harmful elements that can pollute the environment.
These harmful soil elements are dangerous for people
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working in mining areas. HHRA explains that these
potentially harmful elements pose serious health
problems to humans and are one of the causes behind
cancer cell development in mine workersl's 171 Also, in
most mining-related industries the production of
chromium increases the risk of carcinogens in the
environment .the contamination cause in the
environment due to chromium ore has increased the co
toxicity and resulted in adverse health impacts on
humans working in the chromium production mines!s
l.studies explain that various models have been used to
determine the presence of carcinogens in the
environment. animal models are among the most
commonly used models for identifying various
hazardous effects of carcinogens 1201,

The animal models explain the possible risk associated
with the spread of carcinogens in a large number of the
population?!l.studies predict that one of the major
carcinogenic elements of cadmium is widely found in
the environment. The main source of this element is
dietary source Assessing the amount of Cd intake helps
in predicting the potential impacts of Cd on
health??.scholars highlighted that poultry farming is
one of the best techniques to produce nutritional food.
but this poultry farming technique also produces
harmful waste that has hazardous effects. the
environmental pollution due to poultry farming waste
poses a great threat to human health. To save human
pollution from the harmful effects of waste, proper waste
management systems are employed in poultry farming
systems/®l.studies assess that various carcinogens
impact the health of a person differently. Some
carcinogens cause inro health changes, while most
carcinogens are life-threatening. Understanding the
extent of risk associated with harmful carcinogens helps
in developing effective strategies to save human
pollution from these environmental carcinogens/?4.
Studies claim that more than two hundred people are
exposed to high arsenic elements found in the
environment.

The main source of arsenic in the environment is
groundwater. several disorders are caused due to
arsenic consumption. seafood uptake by the human
population is another source of arsenic for the
population. the existence of arsenic in various chemical
forms determines its toxicity levels/®l.studies show that
the environmental resource cycle is affected due to the
presence of heavy metal pollutants in the environment.
assessing the presence of heavy metals in the
atmosphere helps in predicting the possible risk factors
caused by the intake of these heavy metals!?0! Studies
scholars explained that coronavirus is among the most
prominent diseases caused due to the spread of polluted
air particles. The presence of coronavirus particles in air
impact each person differently. also, several
disinfectants impacts the coronavirus differently that is
evaluated by the risk assessment techniquesi?’.studies
- 2023, 22:01

suggest that endocrine activity of human gets badly
impacted due to the intake of heavy metals. severe
health consequences result from the intake of heavy
metals by humans through any means. the extent to
which the endocrine 8.activity of human gets disturbed
depends on the amount of intake of heavy
metal®l.studies claim that the Mahanadi River is the
area that is contaminated due to the poor sewage
disposal in this area. Due to the poor sewage disposal
system, this area contains a high number of heavy
metals. These heavy metals contaminate the water as
well as the environment. When these heavy metals are
taken by humans by consuming river water it results in
the development of serious health diseases in
peoplel®.Studies have highlighted that the generation of
industrial and sewage waste is increasing every day.
These wastes are high in heavy metals that badly pollute
the whole environment. Landfill leakages from different
areas release harmful metals that have carcinogenic
properties and pose serious health risks to human
healthPll.scholars explain that the marine environment
gets badly impacted by heavy metal sewage exposure
into the marine ecosystem. The heavy metals, when
consumed by aquatic species, result in the death of
aquatic biota. moreover, humans consuming these
polluted aquatic species in dietary food are at higher risk
of developing cancer or other disorders. heavy metals
like arsenic and mercury, when indirectly consumed by
humans through aquatic food, develops cancer cell in
them and results in serious health problems/2l.

Furthermore, arsenic is among the hazardous metal
elements that are found in the environment in various
forms. These forms, when consumed by humans, result
in changes in arsenic metabolism patterns. alternation in
arsenic metabolism impacts human health to a great
extent®]. Studies of scholars explain that using
protective strategies to protect the environment from
getting polluted from harmful impacts holds great value.
The remediation strategies help in evaluating the risk
factor associated with heavy metal pollution®®.studies
reveal that swimming crabs fund in the aquatic
ecosystem gets affected due to the intake of heavy metals
from sewage disposal .these crabs, when consumed by
humans, results in serious health problems.

For assessing the presence of heavy metal in aquatic
ecosystem, the wuse of AAS techniques was
madel®lstudies suggest that various samples were taken
from the Tungabhadra river to assess the presence of
heavy metals found in the basins of these rivers. The
samples of soil, when examined, revealed the presence
of heavy trace metals in the river. These metals, when
they reach the human body through aquatic food
sources, result in serious health disorders. the heavy
metals are often carcinogenic and are involved in raising
the risk  of  cancer cell developmental
humansi*l.moreover, the presence of chromium metal in
the drinking water is one of the signs of water
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contamination. This contaminated water, when intake,
results in long-term bad health conditions’ .for making
preventive measures against the intake of chromium
metal , effective strategies have been adopted to remove
chromium from drinking water!®l.

Environmental carcinogens

Environmental carcinogens include several heavy
metals, such as arsenic, cadmium, and chromium. These
metals can enter the environment through polluted
drinking water or industrial wastes. For instance,
drinking water sources may be impacted by arsenic,
which is naturally occurring in the earth's crust and can
seep into groundwater. Long-term exposure to arsenic
has been connected to a number of malignancies,
including liver, bladder, lung, and skin cancers.
Environmental carcinogens affect ecosystems and
wildlife in addition to human health. For example,
contaminants in water bodies can have an impact on
aquatic creatures, upsetting ecosystems and perhaps
causing toxic compounds to bioaccumulate in the food
chain. A mix of Ilegislative actions, technical
developments, and public awareness efforts are used to
lessen the effects of environmental carcinogens.
Technical advancements seek to provide safer
substitutes and more environmentally friendly
production methods, while regulatory bodies are
essential in establishing guidelines for permissible
exposure levels to certain carcinogens. Raising public
awareness is crucial for advancing responsible
consumerism, changing people's lifestyles, and
supporting laws that put the health of the environment
and people first.

Table 1

Null Hypothesis: EC1 has a unit root

Exogenous: Constant

Leg Length: 0 (Automatic - based on SIC, maxlag=5)

The above result describes that unit root test analysis
result present t statistic, and probability value. The t
statistic rate is -3.409, and its probability value is 0.0212,
which shows that negative but has significant rate
between them. The 1% level, 5% level and 10% level, its
t statistic rates are -3.75, -2.9980, and -2.6387 respectively.

Substances Environment

Substances in the environment known to cause cancer
are known as environmental carcinogens. They are
present in food, soil, water, air, and a variety of
consumer goods. These carcinogens can be ingested,
inhaled, or come into touch with the skin. Typical
environmental carcinogens include the following:

1. Tobacco smoke: Smoke from cigarettes contains a
variety of toxins that can cause lung cancer, among other
cancers. 2. U.V. radiation: Skin cancer risk increases with
prolonged exposure to ultraviolet (U.V.) radiation from
tanning beds or the sun. 3. Air pollutants: Chemicals
found in contaminated air, such as formaldehyde,
asbestos, and benzene, can cause cancer. 4. Radon gas: A
radioactive gas that may enter homes from the ground
and build up, radon increases the chance of developing
lung cancer. 5. Arsenic: Exposure to arsenic, which may
be found in some foods and polluted water, has been
related to bladder, lung, and skin cancers. 6. Pesticides:
Due to residues in food, several pesticides used in
agriculture pose a risk to consumers and farmworkers as
they contain carcinogenic chemicals.

7. Hormones: A higher risk of hormone-related
malignancies has been linked to exposure to certain
hormones or hormone-mimicking chemicals, such as
those found in some plastics. 8. Heavy metals: Exposure
to metals, including cadmium, chromium, and nickel,
through polluted water, soil, or work environments can
result in cancer. Environmental carcinogens have a

t-Statistic Prob.* . .
Augmented Dickey-Fuller test statistic 3400706 00212 ~ major effect on human health. Extended or intense
Test critical values: 1% level 3.752946 exposure to these chemicals can cause DNA damage and
5% level -2.998064 mutations that can set off the development of cancer. The
10% level -2.638752 consequences might not become noticeable right away
*MacKinnon (1996) one-sided p-values. since it sometimes takes years for cancer to develop
following exposure.

Table 2

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(EC1)

Method: Least Squares

Sample (adjusted): 2 24

Included observations: 23 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

EC1(-1) -0.699076 0.205025 -3.409706 0.0026

C 1.111305 0.331137 3.356023 0.0030

R-squared 0.356343 Mean dependent var 0.004309

Adjusted R-squared 0.325693 S.D. dependent var 0.380638

S.E. of regression 0.312565 Akaike info criterion 0.594935

Sum squared resid 2.051640 Schwarz criterion 0.693674

Log-likelihood -4.841756 Hannan-Quinn criter. 0.619768

F-statistic 11.62610 Durbin-Watson stat 1.627032

Prob(F-statistic) 0.002637

The above result represents that dickey Dickey-Fuller
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test equation result presents the coefficient values, the t-
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statistic values, also the probability rate of each variable.
The coefficient rates are -0.699, the standard error value
is 0.20, the t statistic rate is -3.4097, and the probability
value is 0.0026, which shows that it is negative, but its
100% significant values for each indicator. The result

present that R square values its rate is 35% model fitness.
The probability value is 0.002, shows that 2% significant
analysis between them. The mean dependence variance
rate is 0.004, showing the positive mean dependent rates
of each independent variables.

Figure 1: carcinogens

Substance environment carcinogens:

Substances in the environment that have the potential to
cause cancer are known as environmental carcinogens.
These are present in soil, water, air, and various
consumer goods. The preservation of the environment
and public health needs to comprehend and recognize
these carcinogens. This post will examine a few well-
known environmental carcinogens, their origins, and
their effects on human health. Asbestos is among the
most well-known environmental hazards. Because of
their ability to withstand heat, a class of naturally
occurring minerals known as asbestos was formerly
extensively utilized in manufacturing and building. On
the other hand, long-term asbestos fiber exposure can
cause mesothelioma and lung cancer, among other
dangerous health issues. Even with its established risks,
asbestos may still be found in many older structures,
continuing to be dangerous to anybody who comes into
contact with it. Benzene is a chemical molecule often
used to manufacture plastics, resins, synthetic fibers,
rubber, dyes, detergents, and medicines. It is also a
serious environmental carcinogen. Environmental

carcinogens are also a result of agricultural practices. The
Table 3

use of fertilizers, herbicides, and pesticides in
contemporary farming can release hazardous substances
into the environment. For instance, the International
Agency for Research on Cancer (IARC) has designated
several herbicides that include glyphosate as likely
human carcinogens. Agricultural runoff poses a concern
to human health and the environment by contaminating
water supplies. Many pollutants increase the risk of
cancer, and air pollution is one of the main sources of
environmental carcinogens. Among the contaminants
that might cause cancer include particulate matter (PM),
nitrogen oxides (NOx), sulphur dioxide (SO2), and
volatile organic compounds (VOCs). An example of a
hazardous combination found in diesel exhaust is
formaldehyde and benzene; the IARC has categorized
diesel exhaust as a Group 1 carcinogen. Indoor air
quality is a problem in addition to outside air pollution.
Radon is a radioactive gas that occurs naturally and can
infiltrate into dwellings from the ground, building up to
deadly levels. Lung cancer risk increases with prolonged
exposure to high radon levels, especially for smokers.
Radon testing and appropriate ventilation techniques
are essential to lower this danger.

Null Hypothesis: EC1 is a martingale

Sample: 125

Included observations: 23 (after adjustments)
Heteroskedasticity robust standard error estimates
User-specified lags: 24 8 16

Joint Tests Value
Max |z| (at period 4)* 2.433815
Individual Tests

Period Var. Ratio Std. Error
2 0.757618 0.162077
4 0.321504 0.278779
8 0.246951 0.487238
16 0.236021 0.740138

*Probability approximation using studentized maximum modulus with
parameter value 4 and infinite degrees of freedom

df Probability
23 0.0584
z-Statistic Probability
-1.495473 0.1348
-2.433815 0.0149
-1.545547 0.1222
-1.032212 0.3020

Journal of Carcinogenesis - 2023, 22:01
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The above result describes that the variance analysis
result presents that joint tests and individual test
analysis results present the probability and values; of
joint tests, the value rate is 2.43, and the probability value
is 0.05, which shows that 5% is a significantly level
between them. the individual test represents the
variance ratio, standard error, Z-statistic, and probability
value.

The variance ratio shows 75%, 32%, 24%, and 23%
variance ratio rates. The probability values of individual
tests are 13%, 1%, 12%, and 30% significant analysis
between them. According to the result its Z statistic rates
are -1.49, -2433, -1.54, and -1.0322, respectively.
According to the research, Automobile exhaust and

Descriptive statistic

cigarette smoke also include benzene. Chronic benzene
exposure has been connected to leukemia development,
especially acute myeloid leukemia.

More stringent workplace laws and the creation of safer
substitutes are two measures used to lessen benzene
exposure. Polycyclic aromatic hydrocarbons (PAHs) are
created when coal, oil, gas, wood, and other organic
materials burn incompletely. They can be exposed by
eating, skin contact, or inhalation. They can be found in
the soil, water, and air. A number of PAHs have been
linked to cancer, with benzo[a]pyrene being one of the
most well-researched and identified carcinogens in this
category. Tobacco smoke, industrial operations, and
automobile emissions are some of the sources of PAHs.

Table 4
EC1 EC2 EC3 EC4 HH1 HH2 HH3 HH4

Mean 1.572621 1.633783 1.754542 1.929449 1.808717 1.704725 2.424942 1.841846
Median 1.449500 1.777000 1.835100 1.778050 1.432000 1.438000 1.432000 1.442600
Maximum 1.999200 1.992000 1.992100 4.543000 3.232000 8.654000 12.32000 6.543000
Minimum 1.111300 1.111000 1.245000 1.111000 1.114000 0.122200 0.433000 0.342000
Std. Dev. 0.322332 0.323784 0.241391 0.912398 0.758447 1.545723 3.167010 1.363187
Skewness 0.048604 -0.662473 -0.995911 1.794729 1.059982 3.950983 2.299168 2.093420
Kurtosis 1.240109 1.771261 2.606259 5.538284 2.469373 18.61511 6.671713 7.356916
Jarque-Bera 3.106664 3.265280 4.122384 19.32709 4.775808 306.2729 34.62617 36.51235
Probability 0.211542 0.195413 0.127302 0.000064 0.091822 0.000000 0.000000 0.000000
Sum 37.74290 39.21080 42.10900 46.30678 43.40920 40.91340 58.19860 44.20430
Sum Sq. Dev.  2.389654 2.411235 1.340203 19.14681 13.23055 54.95297 230.6889 42.74041
Observation 24 24 24 24 24 24 24 24
S

The above result demonstrates that descriptive statistical ~example, establishing standards for air quality,

analysis represents those mean values, the mean values,
the median values, the standard deviation, and the
probability rates of each variable. The result describes
the sum of the square deviation, the skewness values,
and the minimum and maximum values of each
indicator. The EC1 is the main independent variable. At
present the mean value is 1.572, the maximum rate is
1.999, the minimum rate is 1.111, and the standard
deviation rate of EC1 is 32%, deviating from the mean.
The result describes that the sum of the square deviation
rate is 2.389 and the sum value is 37.74, respectively. The
EC2 and EC3 both are independent variables according
to the analysis, which shows that mean values are 1.633
and 1.75 respectively.

According to the analysis, probability values are 19%,
12% and 100% significant values of each indicator. The
HH1, HH2, HH3, and HH4 these are all dependent
variables its mean values are 1.704, 2.42, 1.84, which
shows that positive average value of mean. The
probability values of each dependent variable are 9%
and 100%, significantly level between them.

Applications

1. Rules and Regulations:

¢ Development and Implementation: Governments can
create and carry out exposure-limiting policies by using
knowledge regarding environmental carcinogens. For
33

controlling emissions from industry, and keeping an eye
on the condition of water.

2. Health Promotion Initiatives:

* Education and Awareness: Public health initiatives
may educate the public about the dangers of exposure to
environmental carcinogens and offer advice on reducing
that risk. Programs for education, informational
resources, and community workshops may fall under
this category.

3. Security at Work:

* Workplace Regulations: One major worry is
occupational exposure to carcinogens. Regulations to
safeguard workers can be created and enforced by
governments and businesses. This might entail setting
up safe handling procedures, supplying protective gear,
and keeping an eye on working conditions.

4. Town and City Planning

e City Planning: By using data on environmental
carcinogens, urban planners may create cities with the
least amount of exposure. To lessen air pollution, this
might entail putting industrial locations far from
residential areas, establishing green spaces, and
enhancing public transit.

5. Innovations in Technology:
* Clean technology: Investing in and encouraging the
- 2023, 22:01
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adoption of clean technology can lower the amount of
carcinogens released into the environment. Creating eco-
friendly manufacturing techniques, renewable energy
sources, and electric cars, for instance.

6. Investigation and Progression:

® Medical Research: Ongoing studies can aid in the
discovery of novel environmental carcinogens and the
comprehension of their processes. This data is essential
for creating novel therapies and prophylactic plans.

7. Awareness of Consumers:

¢ Product Labelling: To better alert consumers about
potentially carcinogenic compounds, governments and
consumer advocacy groups can advocate for clearer
labeling on products. People are now more equipped to
make wise decisions.

8. Medical Procedures:

® Screening and Early Detection: Information regarding
environmental carcinogens can be used by healthcare
professionals to inform screening procedures. For
instance, those who have been exposed more frequently
could be recommended to get screened for some cancers
more frequently.

9. International Collaboration:

¢ International accords: Environmental problems
frequently cut across country borders. To lessen the
effects of carcinogens on a larger scale, international
agreements and cooperation can address global
environmental concerns, including air and water
pollution. By applying this information to a variety of
fields, we may endeavor to make the environment a safer
and healthier one for everybody.

Conclusion:

Reducing cancer risk requires avoiding or limiting
exposure to environmental toxins. This include putting
laws into place, encouraging businesses to adopt safer
procedures, and raising public knowledge of such risks.
Lifestyle decisions, such as quitting smoking, protecting
oneself from the sun, and maintaining a nutritious diet,
are also very important in lowering personal risk. Early
identification and treatment can also be facilitated by
routine medical exams and screenings. In conclusion,
fostering a safer and better world depends on
comprehending and treating the effects of
environmental carcinogens on human health. The wide
range of applications—from technical advancements to
regulatory policies—highlights the multidimensional
strategy required to address this complicated issue.
Effective regulatory actions are essential for limiting
exposure to environmental carcinogens, both
domestically and internationally.

Advocacies for public health and education enable
people to make knowledgeable decisions, while
workplace safety protocols protect employees from

- 2023, 22:01

potential risks. The combination of clean technology and
urban design help to create surroundings that reduce
exposure to carcinogens. Finding novel carcinogens and
creating cutting-edge remedies need constant study. The
public,  healthcare providers, businesses, and
governments working together is essential to put into
practice comprehensive policies that address the many
sources of environmental carcinogens. In summary,
environmental carcinogens are a serious risk to both the
environment and human health. A multifaceted strategy
that includes scientific study, regulatory action, and
group initiatives to lower exposure and promote
sustainable practices is needed to identify and manage
these dangers. Prioritizing preventative actions and
supporting laws that put a safer and healthier
environment for present and future generations first are
crucial as our understanding of environmental
carcinogens continues to grow. To reduce the hazards
associated with environmental carcinogens, a
comprehensive strategy involving technical
developments, public awareness campaigns, regulatory
measures, and international collaboration is ultimately
required. Together, we can create a future where the
negative effects of these carcinogens on human health
are reduced, providing future generations with a better
and more sustainable future.

Recommendations

* Encourage the creation and implementation of
stringent environmental laws to prevent the discharge of
carcinogens into the land, water, and air. ® Engage in or
support public health initiatives that inform the public
about the dangers of environmental carcinogens and
offer doable strategies to reduce exposure. ® Encourage
the adoption of sustainable habits in day-to-day living,
such as lowering the use of single-use plastics, selecting
environmentally friendly goods, and supporting
renewable energy sources. ® Take part in or lend support
to neighborhood projects that promote sustainable
urban design, environmental preservation, and cleanup
operations. Communities that are well-informed and
powerful can promote better living conditions. e
Promote clean technology and make investments in its
development to lower emissions and contamination of
the environment. This involves promoting sustainable
mobility and green energy initiatives. ® Keep abreast of
new findings about the health impacts of environmental
carcinogens. Being knowledgeable enables you to
participate in thoughtful conversations within your
community and make deliberate judgments. ® Promote
higher norms and procedures for worker safety.
Encourage programs that put the health of employees
who could be exposed to carcinogens at work first. e
Encourage international accords and partnerships that
try to solve the world's environmental problems.
Effective solutions to environmental problems
frequently need cross-border collaboration. ® Encourage
people to have regular health tests and check-ups to
discover any health concerns connected to
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environmental carcinogens early on, especially for those
who work in high-risk jobs or live in high-risk areas.
* Encourage and assist companies that place a high

priority on ecologically friendly operations

and

conscientious trash disposal. Encourage product labels
to be as transparent as possible when it comes to
substances that may cause cancer. By following these
suggestions, you may help the global effort to lessen the
effects of environmental carcinogens and advance a
more sustainable, healthy world.

10.

11.

35

References

S. Malik, S. Prasad, S. Kishore, A. Kumar, and V.
Upadhyay, "A perspective review on impact and
molecular mechanism of environmental carcinogens on
human health," Biotechnology and Genetic Engineering
Reviews, vol. 37, no. 2, pp. 178-207, 2021.

N. Parsa, "Environmental factors inducing human
cancers," Iranian journal of public health, vol. 41, no. 11, p.
1, 2012.

H. I. Abdel-Shafy and M. S. Mansour, "A review on
polycyclic aromatic hydrocarbons: source, environmental
impact, effect on human health and remediation,"
Egyptian journal of petroleum, vol. 25, no. 1, pp. 107-123,
2016.

N. Srinivas, R. R. Malla, K. S. Kumar, and A. R. Sailesh,
"Environmental carcinogens and their impact on female-
specific cancers," in A Theranostic and Precision Medicine
Approach for Female-Specific Cancers: Elsevier, 2021, pp.
249-262.

C. Tiffon, "The impact of nutrition and environmental
epigenetics on human health and disease," International
journal of molecular sciences, vol. 19, no. 11, p. 3425, 2018.
G. Genchi, A. Carocci, G. Lauria, M. S. Sinicropi, and A.
Catalano, "Nickel: Human health and environmental
toxicology," International journal of environmental research
and public health, vol. 17, no. 3, p. 679, 2020.

S. Mitra et al, "Impact of heavy metals on the
environment and human health: Novel therapeutic
insights to counter the toxicity," Journal of King Saud
University-Science, vol. 34, no. 3, p. 101865, 2022.

T. Encarnacdo, A. A. Pais, M. G. Campos, and H. D.
Burrows, "Endocrine disrupting chemicals: Impact on
human health, wildlife and the environment," Science
progress, vol. 102, no. 1, pp. 3-42, 2019.

L. Rani et al., "An extensive review on the consequences
pesticides
environment," Journal of cleaner production, vol. 283, p.
124657, 2021.

S.Madhav et al., "Water pollutants: sources and impact on
the environment and human health," Sensors in water
pollutants monitoring: Role of material, pp. 43-62, 2020.

G. Taneva et al., "Insights and Clinical Implications from
the pELVIS Registry for the Treatment of Aneurysms
Involving the Iliac Bifurcation," VASCULAR &
ENDOVASCULAR REVIEW, vol. 2, no. 1, pp. 9-11, 2019.

of chemical on human health and

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

S. J. Virolainen, A. VonHandorf, K. C. Viel, M. T.
Weirauch, and L. C. Kottyan, "Gene-environment
interactions and their impact on human health," Genes &
Immunity, vol. 24, no. 1, pp. 1-11, 2023.

Y. Tan,
transformation of management accounting in agriculture
sector," Journal of Commercial Biotechnology, vol. 25, no. 1,
2020.

C. Pagano et al., "Impacts of Environmental Pollution on
Brain Tumorigenesis," International Journal of Molecular
Sciences, vol. 24, no. 5, p. 5045, 2023.

G. T. Taneva, G. Karaolanis, M. Pipitone, G. Torsello, and
K. P. Donas, "Combined Less-invasive Surgical and
Endovascular Technique to Minimise Operative Trauma
and Treat Excessive Aortoiliac Thrombotic Obliteration
with Popliteo-crural Involvement and Acute Limb
Ischaemia," 2019.

G. F. Tehrani, D. A. Rubinos, U. Kelm, and S. Ghadimi,
"Environmental and human health risks of potentially
harmful elements in mining-impacted soils: A case study
of the Angouran Zn-Pb Mine, Iran," Journal of
Environmental Management, vol. 334, p. 117470, 2023.

S. K. Semvua ef al., "Predictors of Self-repackaging of
Antiretroviral Therapy in Northern Tanzania," American
journal of health behavior, vol. 46, no. 2, pp. 124-133, 2022.
S. Mohanty, A. Benya, S. Hota, M. S. Kumar, and S. Singh,
"Eco-toxicity of hexavalent chromium and its adverse
impact on environment and human health in Sukinda

"Research on the functional structure

Valley of India: A review on pollution and prevention
strategies," Environmental Chemistry and Ecotoxicology,
2023.

Y. Zhu and S. P. Chandran, "Clinical Efficacy and Safety
of Combined Treatment with Hyaluronic Acid and
Botulinum Toxin Type A for Reducing Facial Wrinkles
and Increases Rejuvenation,” Journal of Natural Science,
Biology and Medicine, vol. 14, no. 2, p. 134, 2023.

V. Garcia-Pefias and  E. Garcés-de-los-Fayos,
"CUESTIONARIO DE ESTILOS EN LA PRACTICA
DEPORTIVA (EPD). DISENO Y VALIDACION," Revista
multidisciplinar de las Ciencias del Deporte, vol. 23, no. 91,
2023.

S. A. Elmore and G. A. Boorman, "Environmental
toxicologic pathology and human health," in Haschek and
Rousseaux’s Handbook of Toxicologic Pathology, Volume 3:
Elsevier, 2023, pp. 3-32.

D. Zhao, P. Wang, and F.-]. Zhao, "Dietary cadmium
exposure, risks to human health and mitigation
strategies," Critical Reviews in Environmental Science and
Technology, vol. 53, no. 8, pp. 939-963, 2023.

G. Grzini¢ et al., "Intensive poultry farming: A review of
the impact on the environment and human health,"
Science of The Total Environment, vol. 858, p. 160014, 2023.
M.-N. Georgaki et al, "Chromium in water and
carcinogenic human health risk," Environments, vol. 10,
no. 2, p. 33, 2023.

S. Muzaffar, ]. Khan, R. Srivastava, M. S. Gorbatyuk, and

- 2023, 22:01



26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Peila R: Environmental carcinogens and their impact on human health

M. Athar, "Mechanistic understanding of the toxic effects
of arsenic and warfare arsenicals on human health and
environment,” Cell Biology and Toxicology, vol. 39, no. 1,
pp- 85-110, 2023.

Y. Li et al., "A combined method for human health risk
area identification of heavy metals in urban
environments," Journal of Hazardous Materials, vol. 449, p.
131067, 2023.

T. Mahmudiono et al.,, "Evaluation of the impact of
different disinfectants on new coronavirus and human
health," Reviews on Environmental Health, vol. 38, no. 3, pp.
451-460, 2023.

G. Korosoglou, S. Giusca, M. Andrassy, and M.
Lichtenberg, "The role of atherectomy in peripheral artery
disease: current evidence and future perspectives,” Vasc.
Endovasc. Rev, vol. 2, pp. 12-18, 2019.

D. Liu, Q. Shi, C. Liu, Q. Sun, and X. Zeng, "Effects of
endocrine-disrupting heavy metals on human health,"
Toxics, vol. 11, no. 4, p. 322, 2023.

P. Samal ef al., "Heavy metal contamination assessment
and its associated human health risk evaluation in the
Mahanadi River sediments, India," International Journal of
Environmental Science and Technology, vol. 20, no. 10, pp.
10673-10694, 2023.

W. Ahmad et al., "Assessment of potentially toxic metal
(loid) s contamination in soil near the industrial landfill
and impact on human health: An evaluation of risk,"
Environmental Geochemistry and Health, pp. 1-17, 2023.

E. Nyarko, C. M. Boateng, O. Asamoah, M. O. Edusei, and
E. Mahu, "Potential human health risks associated with
ingestion of heavy metals through fish consumption in
the Gulf of Guinea," Toxicology Reports, vol. 10, pp. 117-
123, 2023.

M. A. El-Ghiaty and A. O. El-Kadi, "The duality of arsenic
metabolism: impact on human health," Annual Review of
Pharmacology and Toxicology, vol. 63, pp. 341-358, 2023.

G. Guo, Y. Wang, D. Zhang, K. Li, and M. Lei, "Human
health risk apportionment from potential sources of
heavy metals in agricultural soils and associated
uncertainty analysis," Environmental Geochemistry and
Health, vol. 45, no. 3, pp. 881-897, 2023.

B. O. Anyanwu and D. I. Chris, "Human health hazard
implications of heavy metals concentration in swimming
crab (Callinectes amnicola) from polluted creeks in Rivers
State, Nigeria," Case Studies in Chemical and Environmental
Engineering, vol. 7, p. 100325, 2023.

N. Bhat, P. Ghosh, W. Ahmed, F. Naaz, and A. Darshinee,
"Heavy metal contamination in soils and stream water in
Tungabhadra basin, Karnataka: Environmental and
health risk assessment," International Journal of
Environmental Science and Technology, vol. 20, no. 3, pp.
3071-3084, 2023.

M.-N. Georgaki and M. Charalambous, "Toxic chromium
in water and the effects on the human body: a systematic
review," Journal of Water and Health, vol. 21, no. 2, pp. 205-
223, 2023.

- 2023, 22:01

36



	Original Article
	Environmental carcinogens and their impact on human health
	Rita Peila1
	Environmental Carcinogens (E.C.), Human Health (H.H.), Ethical Behavior (E.B.), Sustainable (S).
	Introduction
	nvironmental carcinogens are elements that exist in the atmosphere and have the potential to cause cancer in people. These elements can be obtained in the air we inhale, the water we drink, and food we eat [1]. Contact to environmental carcinogens is ...
	Carcinogens, well-defined as substances or agents capable of stimulating cancer, can be established in many systems in our environment, surrounding an extensive range of chemical, physical, and biological causes. Whereas progressions in public health ...
	These contain chemicals physical, and biological agents that people encounter in their everyday lives. Environmental carcinogens are considered into two wide-ranging classes: exogenous and endogenous. Exogenous carcinogens are exterior causes initiate...
	Environmental pollution, whether in the type of water, soil contamination, or air, signifies a general resource of revealing to carcinogens for the common populace. Agricultural practices, industrialization, and urbanization have provided for the disc...
	Environmental carcinogens have been a challenging task for public health in recent times. The complex interaction among chemical, physical, and biological causes and their prospective to initiate and stimulate cancer requires a multi-disciplinary meth...
	Literature review
	Researchers explain that any changes in a person's genetic expression are influenced by various environmental factors. the environmental factors alter the phenotypic expression of genes, thereby increasing the chances of disease development. The gene ...
	The animal models explain the possible risk associated with the spread of carcinogens in a large number of the population[21].studies predict that one of the major carcinogenic elements of cadmium is widely found in the environment. The main source of...
	The main source of arsenic in the environment is groundwater. several disorders are caused due to arsenic consumption. seafood uptake by the human population is another source of arsenic for the population. the existence of arsenic in various chemical...
	Furthermore, arsenic is among the hazardous metal elements that are found in the environment in various forms. These forms, when consumed by humans, result in changes in arsenic metabolism patterns. alternation in arsenic metabolism impacts human heal...
	For assessing the presence of heavy metal in aquatic ecosystem, the use of AAS techniques was made[35].studies suggest that various samples were taken from the Tungabhadra river to assess the presence of heavy metals found  in the basins of these rive...
	Environmental carcinogens include several heavy metals, such as arsenic, cadmium, and chromium. These metals can enter the environment through polluted drinking water or industrial wastes. For instance, drinking water sources may be impacted by arseni...
	Table 1
	The above result describes that unit root test analysis result present t statistic, and probability value. The t statistic rate is -3.409, and its probability value is 0.0212, which shows that negative but has significant rate between them. The 1% lev...
	Substances in the environment known to cause cancer are known as environmental carcinogens. They are present in food, soil, water, air, and a variety of consumer goods. These carcinogens can be ingested, inhaled, or come into touch with the skin. Typi...
	1. Tobacco smoke: Smoke from cigarettes contains a variety of toxins that can cause lung cancer, among other cancers. 2. U.V. radiation: Skin cancer risk increases with prolonged exposure to ultraviolet (U.V.) radiation from tanning beds or the sun. 3...
	7. Hormones: A higher risk of hormone-related malignancies has been linked to exposure to certain hormones or hormone-mimicking chemicals, such as those found in some plastics. 8. Heavy metals: Exposure to metals, including cadmium, chromium, and nick...
	Table 2
	The above result represents that dickey Dickey-Fuller test equation result presents the coefficient values, the t-statistic values, also the probability rate of each variable. The coefficient rates are -0.699, the standard error value is 0.20, the t s...
	Figure 1: carcinogens
	Substances in the environment that have the potential to cause cancer are known as environmental carcinogens. These are present in soil, water, air, and various consumer goods. The preservation of the environment and public health needs to comprehend ...
	Table 3
	The above result describes that the variance analysis result presents that joint tests and individual test analysis results present the probability and values; of joint tests, the value rate is 2.43, and the probability value is 0.05, which shows that...
	The variance ratio shows 75%, 32%, 24%, and 23% variance ratio rates. The probability values of individual tests are 13%, 1%, 12%, and 30% significant analysis between them. According to the result its Z statistic rates are -1.49, -2.433, -1.54, and -...
	More stringent workplace laws and the creation of safer substitutes are two measures used to lessen benzene exposure. Polycyclic aromatic hydrocarbons (PAHs) are created when coal, oil, gas, wood, and other organic materials burn incompletely. They ca...
	Table 4
	The above result demonstrates that descriptive statistical analysis represents those mean values, the mean values, the median values, the standard deviation, and the probability rates of each variable. The result describes the sum of the square deviat...
	According to the analysis, probability values are 19%, 12% and 100% significant values of each indicator. The HH1, HH2, HH3, and HH4 these are all dependent variables its mean values are 1.704, 2.42, 1.84, which shows that positive average value of me...
	Applications
	• Development and Implementation: Governments can create and carry out exposure-limiting policies by using knowledge regarding environmental carcinogens. For example, establishing standards for air quality, controlling emissions from industry, and kee...
	• Education and Awareness: Public health initiatives may educate the public about the dangers of exposure to environmental carcinogens and offer advice on reducing that risk. Programs for education, informational resources, and community workshops may...
	• Workplace Regulations: One major worry is occupational exposure to carcinogens. Regulations to safeguard workers can be created and enforced by governments and businesses. This might entail setting up safe handling procedures, supplying protective g...
	• City Planning: By using data on environmental carcinogens, urban planners may create cities with the least amount of exposure. To lessen air pollution, this might entail putting industrial locations far from residential areas, establishing green spa...
	• Clean technology: Investing in and encouraging the adoption of clean technology can lower the amount of carcinogens released into the environment. Creating eco-friendly manufacturing techniques, renewable energy sources, and electric cars, for insta...
	• Medical Research: Ongoing studies can aid in the discovery of novel environmental carcinogens and the comprehension of their processes. This data is essential for creating novel therapies and prophylactic plans.
	• Product Labelling: To better alert consumers about potentially carcinogenic compounds, governments and consumer advocacy groups can advocate for clearer labeling on products. People are now more equipped to make wise decisions.
	• Screening and Early Detection: Information regarding environmental carcinogens can be used by healthcare professionals to inform screening procedures. For instance, those who have been exposed more frequently could be recommended to get screened for...
	• International accords: Environmental problems frequently cut across country borders. To lessen the effects of carcinogens on a larger scale, international agreements and cooperation can address global environmental concerns, including air and water ...
	Conclusion:
	Reducing cancer risk requires avoiding or limiting exposure to environmental toxins. This include putting laws into place, encouraging businesses to adopt safer procedures, and raising public knowledge of such risks. Lifestyle decisions, such as quitt...
	Advocacies for public health and education enable people to make knowledgeable decisions, while workplace safety protocols protect employees from potential risks. The combination of clean technology and urban design help to create surroundings that re...
	• Encourage the creation and implementation of stringent environmental laws to prevent the discharge of carcinogens into the land, water, and air. • Engage in or support public health initiatives that inform the public about the dangers of environment...
	• Encourage and assist companies that place a high priority on ecologically friendly operations and conscientious trash disposal. Encourage product labels to be as transparent as possible when it comes to substances that may cause cancer. By following...
	References

