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ABSTRACT

Polyethylene ingestion constitutes a significant health risk for small ruminants, particularly sheep and goats, owing to the ubiquitous
nature of plastic pollution in their grazing habitats. This review consolidates empirical evidence indicating that the accumulation of
polyethylene within the rumen disrupts normal digestive processes by inducing physical obstruction and hindering microbial
fermentation, which culminates in clinical symptoms such as ruminal impaction, indigestion, and decreased nutrient absorption. Such
consequences markedly compromise both animal health and productivity. The review additionally assesses integrated management
strategies, underscoring the necessity of sustainable waste disposal methodologies, strategic grazing management — including rotational
and time-controlled grazing practices —and timely veterinary measures such as the surgical excision of plastic obstructions. The
findings underscore that a comprehensive approach, integrating environmental management with clinical care, is imperative to mitigate
the risks associated with polyethylene ingestion and safeguard small ruminant populations. Future initiatives should focus on
community-driven waste management and the advancement of biodegradable alternatives to alleviate environmental plastic pollution.
KEYWORDS: Polyethylene, small ruminants, plastic ingestion, rumen impaction, waste management, grazing control, veterinary
intervention

INTRODUCTION surgical removal in severe cases and emphasizes the need
» Polyethylene is the most extensively produced synthetic for improved waste management and preventive husbandry
polymer globally, contributing significantly to plastic practices to mitigate exposure (Remi-Adewunmi et al.,
waste and environmental contamination due to its 2005).
resistance to natural degradation processes. Its widespread
use and persistence have led to its accumulation across

diverse ecosystems, including agricultural lands where it

STATEMENT OF THE PROBLEM
» Environmental and Health Threat: Polyethylene

can enter food webs and pose risks to animal and
environmental health (Chaudhary & Garg, 2024).

Small ruminants such as sheep and goats, which are vital
for food security and rural livelihoods (Ndona et al., 2024).
Particularly susceptible to polyethylene pollution, grazing
animals often ingest plastic debris, especially in areas with
inadequate waste management or extensive use of
agricultural plastics death (Haque, 2024). Ingestion of
polyethylene microplastics has been shown to disrupt
rumen fermentation dynamics, reduce metabolizable
energy from feed, and decrease rumen protozoal
populations and ammonia levels, ultimately impairing
protein metabolism and overall rumen function (Ajala &
Gefu, 2005)..

The clinical consequences of polyethylene ingeston in
small ruminants include ruminal impaction, indigestion,
and reduced productivity. Management primarily involves
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pollution is an increasing threat to both the environment
and the health of small ruminants, such as sheep and goats,
which are essential for food security and rural livelihoods.
Ingestion and Health Consequences: The accumulation
of plastic waste in grazing areas leads to frequent
polyethylene ingestion by these animals, resulting in
severe health issues like ruminal impaction, impaired
digestion, and reduced productivity.

Need for Better Strategies: Despite growing awareness,
there is a significant lack of effective preventive and
clinical management strategies tailored for small
ruminants, highlighting the need for evaluating the extent
of ingestion, understanding clinical impacts, and
developing sustainable management approaches.
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OBJECTIVES OF THE STUDY
» To evaluate the impact of polyethylene pollution on the
health of small ruminants.
» To examine the clinical consequences of polyethylene
ingestion and explore effective management approaches
for plastic waste in small ruminants.

SOURCES AND ENVIRONMENTAL DISPERSION
OF POLYETHYLENE WASTE

Polyethylene waste is a widespread pollutant with diverse origins
and far-reaching environmental implications. Its presence is
increasingly observed across urban, peri-urban, and rural
landscapes (Qiu et al., 2019). Broadly, this plastic waste
originates from packaging materials, disposable consumer
products, agricultural films, and industrial activities. Improper
disposal practices, lack of waste management infrastructure, and
wind or water-driven transportation contribute to its dispersion
into terrestrial and aquatic ecosystems (Andrady, 2011; Geyer et
al., 2017)

Table 1:

Summary of Sources and Pathways of Polyethylene Pollution in Terrestrial Ecosystems

Source

Key Points

References

Industrial Sources

Fabrication and disposal release polyethylene, micro
plastics via atmospheric deposition, wastewater irrigation,
and improper disposal.

(Surendran et al., 2022),
(Tziourrou & Golia, 2024)

Agricultural
Pathways

Use of plastic mulch films, compost, fertilizers, and
pesticides introduces micro plastics into soil.

(Sintim et al., 2020)

Waste Management

Landfills, composting, recycling, and sewage sludge
application can introduce polyethylene micro plastics into
ecosystems if improperly managed.

(Thachnatharen et al., 2021)

Grazing Behavior and Polyethylene Ingestion in Small
Ruminants

Small ruminants, particularly goats and sheep of the subfamily
Caprinae, exhibit opportunistic feeding behaviors that often
result in the ingestion of non-nutritive materials such as
polyethylene bags. This behavior is especially prevalent in
regions with inadequate waste management and unrestricted

grazing systems, where plastic debris is commonly encountered
during foraging

Health Risks of Polyethylene Ingestion

The ingestion of polyethylene is increasingly recognized as a
major health hazard for small ruminants, especially in regions
with inadequate waste management systems (Priyanka, 2018).

References

(Otsyina et al., 2017)

(Otsyina et al., 2017)

(Berata et al., 2023)

(Berata et al., 2023)

(Tassone et al., 2025)

(Galyon et al., 2023)

Table 2
Clinical Manifestations and Health Risks of Polyethylene Ingestion in Small Ruminants
Aspect Clinical Manifestation/ Health risk
Gastrointestinal | Anorexia, severe depression, discomfort, dehydration, abdominal
Symptoms distension, ruminal hypomatility, diarrhea, intermittent constipation
Weight Loss and | Significant weight loss (up to 142% of initial body weight in six
Mortality weeks), impaired digestion and nutrient absorption, possible death
Histopathological | Inflammation, degeneration, and necrosis in organs such as liver and
Changes Kidneys in animals with plastic waste in the rumen
Toxicological Presence of heavy metals (e.g., lead) in tissues, leucocytosis, and
Concerns other hematological changes indicating systemic toxicity
Rumen Reduced fermentation efficiency, decreased metabolizable energy,
Fermentation lower protozoal populations, and reduced ammonia-nitrogen levels
Disruption
Biodegradable Biodegradable polymers show improved degradation and reduced
Alternatives accumulation in the rumen compared to polyethylene

MANAGEMENT APPROACHES

Waste Disposal Management Approaches

Effective waste disposal is essential to prevent small ruminants
from ingesting harmful materials like polyethylene. Key
approaches include:
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» Sustainable Waste Management: Practices such as
recycling and composting help reduce waste in grazing
areas and support environmental sustainability (Lodh,
2024) (Crutchfield et al., 2016).
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» Waste-to-Energy Technologies: These convert non-
recyclable waste into energy, minimizing landfill use
and animal exposure to waste, especially in areas with
limited waste infrastructure (Crutchfield et al., 2016)

» Strategic Grazing and Waste Disposal: Coordinating
grazing with waste disposal by avoiding waste-prone
areas and fencing off disposal sites reduces the risk of
ingestion (Dornbusch, 2017).

Grazing Control Strategies

Grazing control strategies are essential for maintaining the health
of small ruminants and the sustainability of pastures. These
strategies also play a role in reducing the risk of polyethylene
ingestion by ensuring that animals are not forced to graze in areas
contaminated with waste.

Rotational Grazing: Rotational grazing involves dividing
pastures into smaller paddocks and rotating the grazing areas to
allow for recovery. This method not only improves pasture
productivity but also reduces the risk of overgrazing, which can
lead to the ingestion of non-palatable materials like polyethylene
(Vallentine 2022).

» Time-Controlled Grazing: Time-controlled grazing,
where animals are allowed to graze for specific periods,
can help in maintaining optimal pasture health and
reducing the likelihood of animals ingesting harmful
materials. This method has been shown to improve herbage
mass and ground cover, which can reduce the need for
animals to seek alternative food sources

» Patch-Burn Grazing: This strategy involves the use of
prescribed burns to create a mosaic of different grazing
areas. It has been shown to be effective in controlling
invasive species and improving the overall biodiversity of
pastures, which can reduce the risk of animals ingesting
harmful materials (Dornbusch et al., 2020).

Clinical Management of Polyethylene Ingestion in Small
Ruminants

The clinical management of polyethylene ingestion in small
ruminants involves both immediate treatment and long-term
prevention. Addressing the issue requires a combination of
veterinary intervention and proactive measures to minimize
exposure to plastic waste.

» Veterinary Intervention: Immediate veterinary care is
essential to address the physical obstruction caused by
ingested polyethylene. This may include surgical
intervention to remove the blockage, followed by
supportive care to manage any secondary complications
(Malik et al., 2023) (Vallentine 2022).

» Preventive Measures: Preventing polyethylene
ingestion is crucial. This can be achieved through proper
waste disposal practices, ensuring that polyethylene
materials are not saccessible to grazing animals. Farmers
and pastoralists should be educated on the risks of
improper waste disposal and the importance of using
durable, non-toxic materials for feeding and watering
systems (Lodh, 2024) (Crutchfield et al., 2016).
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Interrelation between Clinical Management, Grazing
Control, and Waste Disposal

The clinical management of polyethylene ingestion, grazing
control strategies, and waste disposal management are closely
interrelated. Effective waste disposal practices reduce the risk of
polyethylene ingestion, while proper grazing control strategies
ensure that animals are not forced to graze in contaminated areas.
Clinical management is essential for addressing the health
impacts of polyethylene ingestion, but preventive measures are
equally important for reducing the incidence of such cases.

CONCLUSION

Polyethylene ingestion poses a significant health risk to small
ruminants, with detrimental effects on rumen function and overall
productivity. This review underscores that addressing this
problem necessitates a multifaceted approach combining
improved waste management, strategic grazing control, and
timely veterinary care. Preventive measures that reduce
environmental plastic contamination and limit animal exposure
are critical to minimizing the incidence of polyethylene ingestion.
Concurrently, clinical management protocols must be enhanced
to effectively treat affected animals and mitigate long-term
impacts.

Future research should focus on developing biodegradable
alternatives and community-based waste management programs
to sustainably protect small ruminant populations and the
ecosystems they inhabit.
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