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Annotation. This study examines the growing issue of microplastic pollution in marine
environments and its implications for ecosystems, human health, and global economies.
Microplastics, defined as plastic particles smaller than five millimeters, originate from both
primary sources, such as microbeads in personal care products, and secondary sources
resulting from the degradation of larger plastic debris. The research is based on a
comprehensive review of scientific literature and global environmental reports. The findings
reveal that microplastics are widely distributed across oceans, accumulating in major ocean
gyres and semi-enclosed seas such as the Mediterranean. These particles pose serious threats
to marine organisms through ingestion and chemical exposure. Furthermore, microplastics
act as carriers of toxic substances and harmful microorganisms, amplifying their ecological
impact. The study also highlights the movement of microplastics through the food chain,
eventually reaching humans. This raises concerns about potential health risks, including
immune system disruption and toxicity. Overall, the research emphasizes the urgent need for
improved waste management, reduced plastic consumption, and increased global awareness.
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Annotatsiya: Ushbu tadgigot dengiz muhitida mikroplastik ifloslanishining ortib
borayotgan muammosini hamda uning ekotizimlar, inson salomatligi va global igtisodiyotga
ta’sirini o‘rganadi. Mikroplastiklar — bu o‘lchami besh millimetrdan kichik bo‘lgan plastik
zarrachalar bo‘lib, ular ikki asosiy manbadan Kkelib chigadi: shaxsiy parvarish
mahsulotlaridagi mikrobonchalar (mikrobeads) kabi sun’iy ishlab chigarilgan mayda
zarrachalar va kattaroq plastik chiqindilarning parchalanishi natijasida hosil bo‘lgan
ikkilamchi mikroplastiklar. Tadgigot mavjud ilmiy adabiyotlar va global ekologik
hisobotlarni keng ko‘lamli tahlil qilishga asoslangan. Natijalar shuni ko‘rsatadiki,
mikroplastiklar okeanlar bo‘ylab keng tarqalgan bo‘lib, yirik okean girdoblarida va O‘rta Yer
dengizi kabi yarim yopiq dengizlarda to‘planadi. Bu zarrachalar yutilish va kimyoviy ta’sir
orqali dengiz organizmlari uchun jiddiy xavf tug‘diradi. Bundan tashqari, mikroplastiklar
toksik moddalar va zararli mikroorganizmlarni tashuvchi vosita sifatida ekologik ta’sirni
kuchaytiradi. Tadgiqot shuningdek, mikroplastiklarning oziq zanjiri orgali harakatlanib, oxir-
oqibat insonlarga yetib borishini ko‘rsatadi. Bu esa immun tizimining buzilishi va zaharlanish
kabi salomatlik xavflarini keltirib chigarishi mumkinligini anglatadi. Umuman olganda,
ushbu tadqiqot chiqgindilarni boshqarishni yaxshilash, plastik iste’molini kamaytirish va
global xabardorlikni oshirish zarurligini ta’kidlaydi.

Kalit so‘zlar: Mikroplastiklar, okean ifloslanishi, dengiz ekotizimi, plastik chigindilar,
oziq zanjiri, inson salomatligi, mikrobeadlar, bioakkumulyatsiya, atrof-muhitga ta’sir,
chigindilarni boshqarish.
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AnHOTanua:. JlaHHOe wuccleAOBaHUME paccMaTpUBaeT pacTyllylo MpolieMy
3arpsA3HCHUA MOpCKOﬁ Cpcabl MUKPOIUIACTUKOM M €TO BJIMSAHUC HA DKOCHUCTCMBI, 3JOPOBLC
YCJIOBCKA U MUPOBYIO OKOHOMUKY. MHKpOHJIaCTI/IK ONpeacsACTCA KaK IMIIaCTHKOBBIC YaCTHIIbI
pasMepoM MCHCC IIATH MHINIMMCTPOB. On MMPpOUCXOOUT M3 IBYX OCHOBHBIX HCTOYHHKOB:
NEPBUYHBIX (HampUMep, MUKpPOTpPaHyJbl B KOCMETHYECKHMX CpPEICTBAX) W BTOPUYHBIX,
oOpa3zylomuxcss B pe3ysbTare paspylieHuss 0OoJjiee KPYMHBIX IIJIACTUKOBBIX OTXOJOB.
HccnenoBanre OCHOBaHO Ha KOMILJIEKCHOM aHajJW3€ HAYYHOW JIUTEpaTypbl M TNTOOATBHBIX
OKOJOTHUYCCKUX OTYETOB. PeBy.]'IBTaTBI IMMOKAa3bIBAOT, YTO MHUKPOIUIACTUK MIMPOKO
paclupoCTpaHCH B OKCaHaX W HAKAIIIMBACTCS B KPYIIHBIX OKCAHWMYCCKHUX KPYTOBOPOTax U B
MMOJIY3aMKHYTBIX MOPSX, TAaKHUX KakK Cpel{I/ISGMHOG MOp€. Ot JaCcTulbl MPCACTABIIAIOT
CEPHE3HYIO YIpO3y MOPCKHMM OpraHu3MaM 4Yepe3 MOMNaJaHue B OPraHu3M U XUMHUYECKOE
BOSI[CI;'ICTBI/IG. KpOMe TOr0o, MUKPOIUIACTUK TECPCHOCHT TOKCHYHBLIC BCIICCTBA W BPCAHLIC
MUKpPOOPTaHU3MBI, YCHUJIMBasg OHKOJIOrMYeckuil ymep6. Takxke yCTaHOBJIEHO, 4YTO
MHUKPOINUIACTUK MOMagacT B MUIICBYIO ICTIb U B KOHCYHOM HTOTC JOCTUTACT YCJIIOBCKA, UYTO
BBIBBIBACT OITIACCHHA II0 IMOBOAY BO3MOKHOTI'O BOSHCﬁCTBHﬂ Ha 3J0pOBbLC, BKIIOYaAd
HAapyUIEHUs] UMMYHHOM CHUCTEMBbI M TOKCHYECKOE BO3JeicTBHE. B 1enmoM wuccienoBaHue
MOoaAYCPKUBACT H€O6XOI[I/IMOCTI> YIy4YIICHUA YHOpaBJICHUA OoTXO0AaMHU, COKpalCHuA
HCIIOJIL30BAHMS IIACTHUKA U IMOBBIIIIEHUS TJI00aILHOM OCBCIOMJICHHOCTH.

KuaioueBbie cJioBa: MI/IKpOHHaCTI/IK, 3arpsA3HCHUC OKCaHa, MOpPCKas OJSKOCHUCTEMaA,
TIJIACTUKOBBIC OTXOJBbI, MMUIICBas I CIlb, 310POBbBE YeJIOBCKaA, MUKPOTI'paHyJIbI,
OMOAKKYMYJISIIMS, BO3JCHCTBUE Ha OKPYKAIOIIYIO CPEy, YIIPABICHUE OTXOJaMH.

Introduction

In recent decades, plastic pollution has become one of the most serious environmental
challenges worldwide. Among various forms of plastic waste, microplastics have attracted
increasing attention due to their small size, persistence, and ability to spread across
ecosystems. Microplastics are defined as plastic particles smaller than five millimeters and
are now found in oceans, freshwater systems, and even the atmosphere. The rapid growth of
plastic production since the early 20th century has significantly contributed to environmental
pollution. Plastics are widely used because of their durability, low cost, and versatility.
However, these same properties make them resistant to degradation, allowing them to persist
in the environment for hundreds of years. Today, millions of tons of plastic waste enter the
environment annually, much of which eventually reaches marine ecosystems. Microplastics
originate from both primary and secondary sources. Primary microplastics include
manufactured particles such as microbeads used in cosmetics, while secondary microplastics
are formed through the breakdown of larger plastic items like bags, bottles, and fishing nets.
Due to their size, these particles are difficult to remove and easily spread through water
systems.

Methods

This study is based on a comprehensive review of existing scientific literature,
environmental reports, and global data related to microplastic pollution. Information was
collected from academic journals, international organizations, and previous research studies
focusing on marine ecosystems and environmental contamination. The methodology includes
analyzing the sources, distribution, and impacts of microplastics. Special attention was given
to quantitative data, such as global plastic production and the estimated number of
microplastic particles in oceans. Comparative analysis was also conducted to highlight
regional differences, particularly in highly affected areas like the Mediterranean Sea.
Additionally, the study examines the biological and chemical impacts of microplastics,
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including their role in transporting toxic substances and entering the food chain. This
integrated approach allows for a comprehensive understanding of the issue.

Research and Discussion

What are Microplastics and Where Do They Come From?

Microplastics are very small plastic particles measuring less than five millimeters in
size. Despite their size, they pose a significant environmental threat due to their persistence
and global distribution. These particles originate from the breakdown of larger plastic
materials as well as from products specifically manufactured at a microscopic scale. Larger
plastic waste such as bottles, bags, packaging, and fishing nets gradually degrade into smaller
fragments under the influence of sunlight, waves, and physical processes. In addition,
microplastics are released directly into the environment through products such as cosmetics,
cleaning agents, and synthetic clothing. For example, microbeads used in personal care
products and fibers from synthetic textiles contribute significantly to pollution. These
particles enter oceans through rivers, wastewater systems, and rainfall. Because of their small
size, they are difficult to filter and can travel long distances. As a result, microplastics are
now found everywhere—from deep ocean floors to Arctic ice—demonstrating that plastic
pollution is a global issue.

Distribution and Global Scale of Pollution

Recent studies estimate that over 5,250 billion plastic particles are floating on the
surface of the world’s oceans, equivalent to hundreds of thousands of metric tons of waste.
These particles are carried by ocean currents and accumulate in specific regions known as
ocean gyres. One of the most affected regions is the Mediterranean Sea, which receives large
amounts of waste daily. Due to its semi-enclosed nature and slow water renewal, plastic
pollution accumulates rapidly. A significant portion of this pollution consists of microplastics
rather than visible debris. This widespread distribution highlights the severity of the issue and
the need for global action.

Effects on Marine Life

Microplastics have serious negative effects on marine organisms. Many animals,
including fish, turtles, and whales, mistakenly consume microplastics, thinking they are food.
This can cause internal injuries, digestive blockages, and even death. Moreover, microplastics
carry toxic chemicals that can enter the bodies of marine organisms. These toxins can affect
growth, reproduction, and survival. Small organisms such as plankton ingest microplastics
first, which are then passed on to larger animals through the food chain. This process leads to
widespread contamination of marine ecosystems and threatens biodiversity.

Impact on the Food Chain and Human Health

Microplastics move through the food chain in a process known as bioaccumulation. As
small organisms are eaten by larger ones, plastic particles and toxins accumulate at higher
levels. Humans are also exposed to microplastics through food and water. Studies have found
microplastics in seafood, salt, and drinking water. Although research is still ongoing, there is
concern that these particles may cause health problems. Potential risks include immune
system disruption, oxidative stress, and exposure to harmful chemicals. Additionally,
microplastics can carry microorganisms, increasing the risk of disease.

Environmental and Economic Impacts

Microplastic pollution not only affects ecosystems but also has economic consequences.
Industries such as fishing and tourism suffer due to polluted waters and declining marine
populations. It is estimated that marine plastic pollution causes billions of dollars in economic
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damage each year. Coastal communities that rely on clean environments are particularly
vulnerable.

Conclusion

In conclusion, microplastic pollution has become a critical global environmental issue
that significantly affects marine ecosystems, human health, and economic stability. The
widespread use of plastic materials, combined with inefficient waste management systems,
has led to the continuous accumulation of microplastics in oceans and other natural
environments. The findings of this study show that microplastics are present in almost all
marine environments, from surface waters to deep-sea sediments, and even in remote regions
such as the Arctic. These particles are easily ingested by marine organisms and can move
through the food chain, ultimately reaching humans. Their ability to carry toxic chemicals
and harmful microorganisms further increases their environmental and health risks. Although
scientific research is still ongoing, current evidence clearly indicates that microplastics
represent a long-term and potentially irreversible threat to biodiversity and public health if no
effective action is taken. To address the growing problem of microplastic pollution, several
measures should be implemented at local, national, and global levels:

1. Reduction of plastic production and consumption: Governments and industries should
promote alternatives to single-use plastics and encourage sustainable materials.

2. Improvement of waste management systems: Efficient recycling programs and proper
waste collection systems should be developed to prevent plastic leakage into the
environment.

3. Ban on harmful microplastics: The use of microbeads in cosmetics and personal care
products should be fully restricted worldwide.

4. Public awareness campaigns: Educating people about the environmental impact of
plastic pollution can encourage responsible consumption and waste disposal habits.

5. Scientific research and innovation: More studies are needed to understand the long-
term effects of microplastics, and new technologies should be developed to remove
them from water systems.

6. International cooperation: Since marine pollution is a global issue, countries must
work together through environmental agreements and policies to reduce plastic waste.
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