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Abstract
This research paper explores the widespread effects of environmental pollutants on
the health of livestock, emphasizing the pathological results and wider
ramifications for food safety and agriculture. Through systematic analysis, we
identified key toxins commonly present in agricultural environments such as heavy
metals, pesticides, and mycotoxins. Case studies from different areas show a
variety of severe health impacts in livestock including immunosuppression,
reproductive failure, and heightened disease susceptibility. Histopathological
analyses showed substantial tissue damage and malfunction, establishing a
connection between visible clinical symptoms and toxin exposure. The implications
of these findings extend beyond individual animal health; they raise concerns
about food quality, economic losses for farmers, and potential threats to human
health through the food chain. The study further emphasizes on the necessity of
strong regulatory frameworks and monitoring mechanisms to reduce cattle exposure
to toxins. Ultimately, fostering collaboration among policymakers, farmers, and
researchers is essential to safeguard livestock health, ensure food safety, and
promote environmental sustainability within agricultural systems, thereby
enhancing resilience to future ecological challenges.
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INTRODUCTION
The term "environmental toxins" refers to
compounds that are either naturally occurring or
man-made chemicals that affect living things and
their surroundings (1). Natural sources of
environmental toxins are wildfires, volcanoes, and

certain species of animals and plants that release
toxins (2). However, a variety of dangerous and
poisonous substances have emerged in the
environment as an outcome of human activity,
including the onset of global warming, climate
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change, elevated pollution levels, and the
unrestricted burning of fossil fuels (3, 4). Livestock
are especially susceptible to environmental
contaminants because they are frequently exposed to
polluted soil, water, and air (5, 6). Because of their
frequent closeness to industrial locations, pesticide-
treated agricultural fields, and places with high
vehicle emissions, livestock are vulnerable to a variety
of toxicants, such as heavy metals, pesticides, air
pollutants, and chemical residues (7). There is an
increasing urgency to investigate the consequences of
environmental pollutants on livestock health,
particularly in areas where agricultural operations are
impacted by urbanization, industrialization, and
intensified agriculture.
There are multiple methods whereby environmental
pollutants may get into animal systems, including via
the skin, inhaling contaminated air, and directly
consuming tainted feed and water. These toxins may
stack up in the body over time and create temporary
as well as permanent health issues. As an instance, it
has been discovered that heavy metals like lead,
cadmium, and mercury might accumulate in
important organs like the kidneys and liver, leading
to immunological suppression, oxidative stress, and
tissue deterioration (8, 9). Similarly, livestock
neurological and reproductive issues have been
related to pesticide residues, which are frequently
consumed through contaminated feed or water (10).
Airborne contaminants might exacerbate breathing
problems and heart conditions in animals, lowering
their total productivity and longevity (11).
Additionally, contaminants found in cattle products
have the potential to penetrate the human food
chain and endanger consumer (12). According to
studies, meat, milk, and other products generated
from animals can include persistent heavy metals and
pesticide residues, which could be harmful to human
health if consumed through food (13). This risk
underscores the importance of addressing
environmental contamination not only for animal
health but also for human food safety and public
health.
According to a previous study, livestock grazing close
to industrial districts in India found to have 4.6
times greater blood lead levels leading to higher
death rates and lower fertility than those livestock in
non-industrial areas(14). Similarly, a 2021 study

detected that in areas with high pesticide usage 78%
of cattle and goats were linked to immunological
suppression, neurological disorders, and
reproductive abnormalities a result of high pesticide
residues in their blood (15). Moreover, In
comparison to cattle in low-pollution areas, a
research conducted in China found that animals
exposed to high levels of particulate matter (PM2.5)
had a 35% higher incidence of respiratory diseases,
with lung tissue samples exhibiting notable
inflammatory reactions and fibrosis (16). All this
reveals role of environmental toxins in complexity of
livestock. Furthermore, the pathogenic consequences
of environmental pollutants on cattle have been the
subject of more scientific inquiry recently. As
histological analyses of the tissues of the liver, kidney,
lung, and heart identifies certain lesions, cellular
alterations, and tissue deterioration brought on by
toxins (17). These results facilitate to identify the
severity of the disease and toxin levels and offer
significant understanding of harm done to various
organs.
These health problems have significant economic
ramifications since livestock are vital to agricultural
production, providing human populations with
products like meat, milk, and wool. Livestock that
are exposed to environmental pollutants are less
productive because they develop more slowly, have
fewer successful pregnancies, and are more
susceptible to illness (18). Because of these effects,
farmers experience the financial burden of higher
veterinarian expenses, lower-quality products, and
losses from early animal mortality. This study is
prompted by urgency to comprehend the pathogenic
effects of environmental pollutants on cattle,
especially in areas with a high level of agricultural
and industrial activities. Although the existence of
toxins in animals and their surroundings has been
reported in earlier research, not many studies have
thoroughly examined the distinct pathological
effects that these toxins have on various organs and
tissues. Our study intends to close the knowledge gap
by advancing our knowledge of the cellular and
tissue-level effects of environmental pollutants on
cattle, and to offer a comprehensive understanding
of the connection among environmental toxins and
clinical outcomes in cattle by combining laboratory
investigation, histological inspection, and statistical
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evaluation. Our goal is to draw attention to the
necessity of ongoing research, policy change, and
community education in order to solve the problems
caused by environmental pollutants and to advance
an increasingly secure, resilient agricultural system.

Materials and Methods
Study Design and Sample Collection
The present study evaluated the effects of
environmental toxins on livestock health employing
a cross-sectional approach. Cattle, sheep, and goat
populations were chosen from places expected to
exhibit substantial amounts of industrial activity,
agricultural pesticide usage, and vehicle emissions. A
proportionate amount of 120 animals per species
was used to gather samples of blood, cells and feces.
Sampling adhered to ethical standards, guaranteeing
tissue integrity and minimizing animal discomfort.
Toxin level measurement was performed on blood
samples, and histopathology analysis was performed
on tissue samples that were maintained. Additionally,
fecal samples were gathered in order to evaluate
possible routes of environmental toxin consumption
through contaminated feed and water.

Toxin Analysis in the Lab
In order to determine the amounts of toxins,
samples of livestock's blood, were gathered for
laboratory investigation. In order to identify and
measure heavy metals including lead, cadmium, and
mercury as well as pesticide residues and other
environmental pollutants, Atomic Absorption
Spectroscopy (AAS)(19) and Gas Chromatography-
Mass Spectrometry (GC-MS)(20) were employed.
Accuracy and dependability were maintained
throughout every experiment to determine toxin
concentrations, which were then statistically
examined to look for associations with reported
pathological symptoms and provide light on the
connection between toxin exposure and the effects
on cattle health.

Histopathology Analysis
In this study histopathology analysis were performed
in order to evaluate tissue and organ damage in
animals exposed to environmental contaminants (21).
The tissue sample was sliced into thin slices (4-5 μm)
and stained with Hematoxylin and Eosin (H&E) to

assess cellular and structural changes under a
microscope (22). Necrosis, fibrosis, inflammation,
and degeneration were among the pathological
alterations noted, with particular attention paid to
the extent and distribution of lesions. Other stains,
such Masson's trichrome and Periodic Acid-Schiff
(PAS), were employed to evaluate fibrotic alterations
and glycogen storage, respectively. Toxin levels and
observed tissue pathologies were correlated by
analyzing the findings.

Statistical Analysis
The present investigation employed statistical
analysis to assess the correlation between the levels of
toxins in the tissues of cattle and the reported
pathological outcomes. ANOVA, chi-square tests,
and descriptive statistics were among the analysis
techniques used to assess the relevance of the data,
which were examined using SPSS software (23, 24).
ANOVA evaluated variations in toxin levels across
tissue types and exposure locations, whereas
descriptive statistics summarized toxin amounts.
Toxin levels and the degree of pathological
alterations seen in organ tissues were correlated,
according to correlation tests. These statistical
discoveries offered a numerical foundation for
evaluating the effects of toxins in various exposure
scenarios.

Results
Concentrations of Heavy Metals in Tissues
The findings show that sheep living close to
industrial and agricultural areas have significant
heavy metal buildup in their liver, kidney, and
muscle tissues. The liver and kidneys of the affected
animals had the greatest quantities of lead, cadmium,
and mercury in their tissue samples. Due to its
function in metabolizing and storing pollutants, the
liver, the main organ responsible for detoxification,
accumulated lead and cadmium at mean levels of 2.5
mg/kg and 1.8 mg/kg, respectively. The kidneys,
which filter blood, also showed a significant amount
of heavy metals, with average levels of cadmium at
2.6 mg/kg and lead at 3.2 mg/kg (Table 1).
Conversely, muscle tissue, which has a weaker role in
detoxifying, had relatively lower amounts of heavy
metals, indicating that these metals were selectively
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deposited in organs that were directly involved in
metabolic processes.
Because persistent exposure causes organ-specific
retention, the distribution pattern emphasizes the
bio-accumulative character of these metals. A
significant correlation between environmental
contamination and tissue concentrations was shown

by the significantly greater quantity of heavy metals
(p < 0.05) in animals from areas nearer pollution
sources. These results highlight the possibility that
tainted animal products might introduce heavy
metals into the human food chain, raising health
risks.

Table 1: Concentration of toxins in Livestock tissues
Toxin Muscle (mg/kg) Liver (mg/kg) Kidney (mg/kg)
Mercury 0.3 ± 0.1 0.9 ± 0.2 1.1 ± 0.2
Lead 1.1 ± 0.2 2.5 ± 0.4 3.2 ± 0.5
Cadmium 0.7 ± 0.1 1.8 ± 0.3 2.6 ± 0.4
Blood Samples with Pesticide Residues
Livestock blood tests showed significant pesticide
residues, mostly carbamates, pyrethroids, and
organophosphates, particularly in animals feeding
nearby heavily pesticide-treated agricultural fields
The average level of organophosphate was 2.8 ng/ml,
suggesting significant exposure in areas where these
chemicals are often used on crops. Carbamate levels
were averaging 0.8 ng/ml, but pyrethroid residues
averaged 1.5 ng/ml, indicating varying susceptibility
depending on regional usage of pesticides. These
findings are consistent with indications of pesticide
exposure that were observed in the cattle examined,
such as neurological stress and weakened immune
systems.

The possibility of direct consumption or inhalation
of pesticide particles was confirmed by statistical
analysis, which revealed a substantial association
between higher blood levels of pesticides and
proximity to treated fields (p < 0.05). These results
demonstrate the increased risk of cattle grazing close
to agricultural areas because pesticide drift from
sprayed crops contaminates the air and plants. The
possibility that these chemicals may build up in
edible tissues and cause subsequent exposure in
people through meat and dairy products is seriously
raised by the observation of these residues in blood
(Table 2).

Table 2: Mean concentration of some major pesticides in livestock samples.
Pesticide Mean Concentration (ng/ml)
Pyrethroids 1.5 ± 0.3
Carbamates 0.8 ± 0.2
Organophosphates 2.8 ± 0.5
Histopathological Findings
A variety of tissue modifications were noted in
several organ systems while evaluating the
histopathological changes in animals exposed to
environmental contaminants. The pulmonary tissues
showed signs of persistent respiratory irritation from
airborne pollutants, including interstitial fibrosis,
alveolar edema, and atypical bronchial epithelial cells.
Indicating toxicity and hepatic distress, liver samples
showed notable vacuolar degradation of hepatocytes,
inflammatory infiltrates marked by aggregation of
macrophages and lymphocytes, and localized necrosis.
The gastrointestinal system showed different levels of
crypt hyperplasia and mucosal erosion, which might

be signs of inflammatory reactions to ingested
poisons.
In addition, renal histology showed tubular
degradation and glomerular enlargement, which
both contributed to decreased renal function.
Furthermore, an increased immune response to
environmental stresses was reflected in the lymphoid
hyperplasia seen upon examination of lymphoid
tissues, especially in the spleen and lymph nodes.
These results highlight the substantial effects of
environmental pollutants on cattle health, which
have consequences for food safety and animal
welfare. The histopathological lesions that were
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observed offer important information on the
systemic impact and bioaccumulation of toxins.
Association between Pathological Symptoms and
Toxin Levels
Environmental toxin levels and observed health
symptoms were shown to be significantly correlated,
according to an examination of toxins and their
pathological effects on animals. The severity of
certain clinical findings was significantly correlated
with higher amounts of pesticides, heavy metals (lead
and cadmium), and polychlorinated biphenyls
(PCBs). As an example, enhanced liver enzyme
activity were linked to higher PCB levels, suggesting

hepatic dysfunction and accompanying histological
alterations including hepatocyte degeneration. There
was a strong correlation between increased
particulate matter and volatile organic chemicals in
the environment and respiratory symptoms including
coughing and nasal discharge. Furthermore,
gastrointestinal diseases such as inflammation and
mucosal erosion were shown to be strongly
correlated with pesticide exposure. The table 3
summarizes the correlation coefficients between
various toxin levels and the respective pathological
symptoms observed in the livestoc

Table 3: The observed quantities of environmental toxins
Toxin Type Toxin Level (mg/kg) Respiratory Symptoms Gastrointestinal Symptoms Hepatic Symptoms
Cadmium 0.05 - 0.5 0.28 (p < 0.05) 0.30 (p < 0.05) 0.70 (p < 0.01)
Lead 0.1 - 1.0 0.30 (p < 0.05) 0.25 (p < 0.05) 0.60 (p < 0.01)
Pesticides 0.2 - 2.0 0.22 (p < 0.05 0.55 (p < 0.01) 0.65 (p < 0.01)
PCBs 0.5 - 5.0 0.35 (p < 0.05) 0.40 (p < 0.05) 0.75 (p < 0.01)

Discussion
The Effects of Heavy Metals on Organ Function
It has been demonstrated that heavy metals, such as
lead, cadmium, and mercury, have a significant
negative influence on livestock organ health and can
have serious pathological repercussions. These metals
can bio-accumulate in animal tissues after entering
the food chain through tainted feed, water, and soil
(25). Serious pathological alterations result from
long-term exposure to heavy metals also negatively
impacts the respiratory system, liver, and kidneys (26).
A vital organ for detoxification, the liver frequently
takes the brunt of heavy metal poisoning.
Hepatocellular damage has been connected to
cadmium exposure and manifested as necrosis and
decreased enzyme function (27). This may lead to
impaired metabolic pathways and liver disease.

Because of their function in eliminating these
pollutants, the kidneys are particularly susceptible to
heavy metals. Chronic exposure can cause
nephrotoxicity, which manifests as declining kidney
function and damage to the renal tubules.
Furthermore, cattle respiratory health problems have
been linked to heavy metals like arsenic, which can
cause pulmonary inflammation and decreased lung
capacity. Implementing efficient monitoring and
management techniques to lower cattle exposure to
heavy metals is crucial in light of these negative
consequences. Farmers, legislators, and researchers
must work together to promote better farming
methods and protect the health of cattle. The table 4
below summarizes the specific impacts of various
heavy metals on different organs based on our
findings.

Table 4: Effects of Heavy Metals on Livestock Health and Pathology
Heavy Metal Affected Organ Clinical Implications Primary Pathological Changes
Lead Liver Liver dysfunction, metabolic disorders Hepatocyte necrosis, fibrosis
Cadmium Kidneys Acute kidney injury, chronic renal failure Tubular degeneration, glomerular damage
Mercury Lungs Respiratory distress, reduced lung function Alveolar damage, interstitial inflammation

Pesticide Exposure and Immune Suppression
The Exposure to pesticides has been demonstrated to
seriously compromise immunological function,
making it a major problem in cattle management.

Several studies show that common pesticides like
pyrethroids, carbamates, and organophosphates
might upset the immune system's delicate balance
(28). For example, it is known that
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organophosphates block acetylcholinesterase, causing
acetylcholine to accumulate and negatively impacting
immune cell communication and function. Exposure
to pesticides can cause immunological suppression in
a number of ways. Notable consequences include
decreased cytokine production, decreased
lymphocyte proliferation, and changed macrophage
phagocytic activity.
Due to these alterations, livestock may be less able to
fight off illnesses, which increases their vulnerability
to diseases and reduces the effectiveness of

immunizations (29). These findings have significant
ramifications since greater susceptibility to infections
might result in higher rates of sickness and death,
which can affect the general health and productivity
of the herd. Therefore, it is essential that farmers and
legislators take into account how pesticide usage
affects immunological function and put in place
suitable management techniques to reduce these
risks, guaranteeing the sustainability and well-being
of cattle populations (Table 5).

Table 5: Impact of Pesticide Classes on Livestock Immune Parameters and Observed Changes
Pesticide Class Impacted Immune Parameter Observed Changes
Organophosphates Lymphocyte proliferation 30% reduction in proliferation rates
Carbamates Cytokine production 50% decrease in IL-2 and IFN-γ levels
Pyrethroids Phagocytic activity 40% reduction in macrophage function
Airborne Pollutants and Respiratory Damage
The health of livestock is seriously endangered by
airborne pollution, especially in terms of impacts
respiratory harm. Ammonia, particulate matter, and
volatile organic compounds are only a few of the
contaminants that livestock are frequently exposed to.
These pollutants can come from industrial processes,
waste management, and agricultural operations. The
inhalation of these airborne toxins can lead to a
range of pulmonary issues, including chronic
bronchitis, interstitial pneumonia, and reduced lung
function (30, 31). Studies has revealed that exposure
to elevated ammonia levels, which are frequently
present in concentrated animal feeding operations
(CAFOs), might harm the respiratory tract's
epithelium, making people more vulnerable to
respiratory illnesses (32).
Comparably, particulate matter can enter the lungs
deeply, causing oxidative stress and inflammatory
reactions that eventually result in chronic respiratory
disorders. As an example, a recent investigation
revealed that animals exposed to high particle levels
had a 40 percent rise in nasal secretions and
coughing, indicating serious respiratory problems
(33). Adopting efficient management techniques is
essential in light of these findings so as to reduce
exposure to airborne contaminants. Airborne toxin
concentrations can be considerably decreased by
improving ventilation in animal housing, installing
air filtering devices, and putting waste management
procedures into place. Protecting livestock health,

increasing production, and advancing the general
wellbeing of animals in agricultural systems all
depend on addressing these environmental issues.

Implications for Public Health and the Economy
Environmental pollutants have a substantial negative
influence on livestock health that goes beyond
animal welfare and raises issues with public health
and the economy. The effects of poisons like
pesticides, heavy metals, and airborne pollution on
cattle may be experienced at every stage of the
agricultural supply chain (6, 34). The decreased
output of meat, milk, and eggs as a result of disease
or death lowers productivity, raising expenses for
farmers and, eventually consumer prices.
Furthermore, livestock companies especially small
and medium-sized farms, may find their financial
resources strained by the veterinary expenses related
to treating illnesses linked to toxins.
In addition to the financial effects on the agriculture
industry, there are urgent public health
consequences. Human health may be at danger if
cattle have environmental pollutants that
contaminate the food supply. Humans can get
foodborne illnesses or zoonotic diseases from
pathogens linked to compromised immune systems
in cattle. Furthermore, the buildup of heavy metals
in animal products raises questions about consumers'
long-term exposure that might result in chronic
health problems. It is imperative that lawmakers
enact strict regulations and encourage
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environmentally friendly farming techniques
considering all of these profound consequences.
Limiting environmental pollutants should be a top
priority with the goal for safeguarding public health,
improve livestock health, and maintain agriculture
industry economic stability.

Conclusion
In conclusion, environmental pollutants have a
severe negative influence on animal health, causing
pathological alterations that jeopardize welfare and
productivity. Our research highlights the harmful
impacts that pesticides, heavy metals, and air
pollution have on several physiological systems,
which might result in serious clinical consequences.
The effects of these poisons go beyond the health of
individual animals to include public health and
economic stability since they weaken the immune
system, harm respiratory health, and damage organ
integrity. Addressing these issues requires targeted
policy interventions, including stricter
environmental regulations, monitoring programs,
and farmer education initiatives on managing and
mitigating exposure. Ensuring the health and safety
of livestock can enhance livestock welfare, secure
food safety, and promote a healthier agricultural
ecosystem for future generations.

REFERENCES
1.Ibadi EA, Awad HK, Hussain LI. Environmental

Toxins and Their Organ-Specific Effects: A
Comprehensive Review of Human Exposure
and Accumulation. مجلة العلوم الزراعية والبيئية
.والبيطرية 2024;8(2):10-24.

2.Fernandez-Marcos ML. Potentially toxic substances
and associated risks in soils affected by
wildfires: a review. Toxics. 2022;10(1):31.

3.Ahluwalia V. Environmental pollution, and health:
The Energy and Resources Institute (TERI);
2005.

4.Kazem AAA, Hussein HH, Abd AL-kadum mageed
Brism R. THE IMPACT OF HUMAN
ACTIVITIES ON ENVIRONMENTAL
SUSTAINABILITY.

5.Kraham SJ. Environmental impacts of industrial
livestock production. International Farm
Animal, Wildlife and Food Safety Law.
2017:3-40.

6.Rathod SV, Saras P, Gondaliya SM.
Environmental Pollution: Threats and
Challenges for Management. Eco-
Restoration of Polluted Environment: CRC
Press; 2025. p. 1-34.

7.Margaoan R, Papa G, Nicolescu A, Cornea-
Cipcigan M, Kösoğlu M, Topal E, et al.
Environmental pollution effect on honey
bees and their derived products: a
comprehensive analysis. Environmental
Science and Pollution Research. 2024:1-22.

8.Balali-Mood M, Naseri K, Tahergorabi Z, Khazdair
MR, Sadeghi M. Toxic mechanisms of five
heavy metals: mercury, lead, chromium,
cadmium, and arsenic. Frontiers in
pharmacology. 2021;12:643972.

9.Pandey G, Madhuri S. Heavy metals causing
toxicity in animals and fishes. Research
Journal of Animal, Veterinary and Fishery
Sciences. 2014;2(2):17-23.

10. Colopi A, Guida E, Cacciotti S, Fuda S,
Lampitto M, Onorato A, et al. Dietary
exposure to pesticide and veterinary drug
residues and their effects on human fertility
and embryo development: A global overview.
International Journal of Molecular Sciences.
2024;25(16):9116.

11. Heederik D, Sigsgaard T, Thorne PS, Kline JN,
Avery R, Bønløkke JH, et al. Health effects
of airborne exposures from concentrated
animal feeding operations. Environmental
health perspectives. 2007;115(2):298-302.

12. Thakali A, MacRae JD. A review of chemical and
microbial contamination in food: What are
the threats to a circular food system?
Environmental research. 2021;194:110635.

13. Abdel-Rahman GN-E. Heavy metals, definition,
sources of food contamination, incidence,
impacts and remediation: A literature review
with recent updates. Egyptian Journal of
Chemistry. 2022;65(1):419-37.

14. Kumar V, Parihar RD, Sharma A, Bakshi P,
Sidhu GPS, Bali AS, et al. Global evaluation
of heavy metal content in surface water
bodies: A meta-analysis using heavy metal
pollution indices and multivariate statistical
analyses. Chemosphere. 2019;236:124364.



ISSN: 3007-1208 & 3007-1216 Volume 3, Issue 3, 2025

https:thermsr.com | Abideen et al., 2025 | Page 420

15. Smith J, Johnson, L., & Brown, 45(3), 123-134.
A Impact of pesticide use on livestock health:
A study of cattle and goats. Journal of
Veterinary Science, . 2021.

16. Zhao Y, Wang, L., & Li, T., . Effects of
particulate matter (PM2.5) on respiratory
health in livestock: Inflammatory responses
and fibrosis. . Journal of Environmental
Science and Health. 2020.

17. Dapar ML, Aguiyi JC, Wannang NN, Gyang SS,
Tanko NM. The histopathologic effects of
Securidaca longepedunculata on heart, liver,
kidney and lungs of rats. 2007.

18. Kronberg SL, Ryschawy J. Negative impacts on
the environment and people from
simplification of crop and livestock
production. Agroecosystem Diversity:
Elsevier; 2019. p. 75-90.

19. Akram S, Najam R, Rizwani GH, Abbas SA.
Determination of heavy metal contents by
atomic absorption spectroscopy (AAS) in
some medicinal plants from Pakistani and
Malaysian origin. Pakistan journal of
pharmaceutical sciences. 2015;28(5).

20. Ibrahim S, Yahya F, Imam A, Chedi B. GC-MS
and heavy metal analysis of gasca D herbal
formulation. 2018.

21. Van der Laak J, Litjens G, Ciompi F. Deep
learning in histopathology: the path to the
clinic. Nature medicine. 2021;27(5):775-84.

22. Feldman AT, Wolfe D. Tissue processing and
hematoxylin and eosin staining.
Histopathology: methods and protocols.
2014:31-43.

23. Murphy S. Analysis of variance. Translational
Orthopedics: Elsevier; 2024. p. 151-4.

24. Lorko M. Lecture 6: Descriptive statistics.
25. Singh D, Yadav B, Choudhary S. HEAVY

METALS IN THE ENVIRONMENT AND
THEIR TOXICOLOGICAL
CONSEQUENCES ON ANIMAL
HEALTH. 2024.

26. Khalaf EM, Taherian M, Almalki SG, Asban P,
Kareem A, Alhachami FR, et al.
Relationship between exposure to heavy
metals on the increased health risk and
carcinogenicity of urinary tract (kidney and

bladder). Reviews on Environmental Health.
2024;39(3):539-49.

27. Teschke R. Copper, Iron, Cadmium, and
Arsenic, All Generated in the Universe:
Elucidating Their Environmental Impact
Risk on Human Health Including Clinical
Liver Injury. International Journal of
Molecular Sciences. 2024;25(12):6662.

28. Saha R, Dutta SM. Pesticides’ Mode of Action
on Aquatic Life. Toxicology Reports.
2024:101780.

29. Moges E, Ushula B, Darcho I. Veterinary
Vaccines: Unlocking the Power of
Immunization for Livestock Health—A
Review. Journal of Innovations in Medical
Research. 2024;3(1):1-13.

30. Poole JA, Zamora-Sifuentes JL, De las Vecillas L,
Quirce S. Respiratory diseases associated
with organic dust exposure. The Journal of
Allergy and Clinical Immunology: In
Practice. 2024;12(8):1960-71.

31. Fröhlich E. Animals in Respiratory Research.
International Journal of Molecular Sciences.
2024;25(5):2903.

32. Pohl E, Lee S-R. Local and Global Public Health
and Emissions from Concentrated Animal
Feeding Operations in the USA: A Scoping
Review. International Journal of
Environmental Research and Public Health.
2024;21(7).

33. Abbott KA. Diseases of the respiratory system.
Sheep Veterinary Practice: CRC Press; 2024.
p. 483-508.

34. Kumari D, Thakur A, Tiwari AK, Singh R. Types
and Sources of Agricultural Pollution:
Identifying the different pollutants
generated by farming practices and their
origins. Compreh Explor Soil. A
Comprehensive Exploration of Soil, Water,
and Air Pollution in Agriculture. 2024:71.


