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Abstract-Environmental pollution is one of the most
prominent problems that facing the world at the present time.
The current study was conducted on the Euphrates River in
the center of Nasiriyah city during the period time from
September 2023 to Marsh 2024. Three locations were used in
this study. The length of the river and some physical and
chemical parameters of the water were studied. The
temperature of the water and air was measured, in addition to
the distribution of four heavy metals in fish. The current
results were showed that the air temperature increased
significantly in the third water position, and decreased
significantly in the other water position, the water temperature
increased significantly in the first water position, while
decreased significantly in the other water positions. In
contrast, the level of Neutrophil increased significantly in the
second water position and decreased in the first water position
at p. value < 0.05. The current results were showed a
significant increase in the level of both Cd and Pb in muscle
compared with gills, while the level of both Zn and Cu
decreased significantly in muscle compared with gills. The
study also recorded a significant difference at p. value < 0.05 in
the level of trace elements between muscles and gills of fish
during summer. The current results showed a significant
increase in the level of all involved trace elements (Cd, Pb, Zn
and Cu) in gills of fish comparing with muscles of fish during
winter, and showed a significant difference at p. value < 0.05,
between gills and muscles.
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I. INTRODUCTION

Over the past few decades, it Environmental pollution
has become one of the world's major concerns. There was a
shortage of fresh water for technological progress,
manufacturing speed, population growth, agricultural
practices, and unplanned urbanization. Furthermore, runoff
from agricultural fields and untreated domestic sewage, toxic
sanitary and industrial waste all contribute to ongoing
pollution due to limited freshwater supplies [1]. Pollutants
exacerbate environmental problems in natural waters [2].

Water constitutes 71% of the Earth's surface, with oceans
comprising approximately 98% of this total. Freshwater
comprises approximately 2% of the total, representing a
minor fraction. A portion of water is allocated to various
sectors for humanitarian objectives and in Water is

contaminated due to human activity, resulting in high levels
of pollutants., like bacteria, microorganisms, and various
compounds. Research indicates that 80% of diseases arise
from water pollution and insufficient water supply. Methods
that facilitate the sterilization of water [3]. The proportion of
water in Irag constitutes about 15% of its total area. There
must be different types of rivers, lakes, streams, etc.
Ensuring the protection and sustainability of these basic
human resources [4] Pollutant levels in the Euphrates River
sediments are the primary source of pollution, a result of
increased human and industrial activities in the region [5].

The problem of environmental pollution is one of the
most prominent challenges facing the world at the present
time. This problem has been exacerbated as a result of the
rapid industrial and agricultural development and the great
expansion of human activity, in addition to the modern
technologies that have been developed [6]. It was revealed
that the US Environmental Protection Agency (EPA) defines
aquatic pollution as any change in the physical properties,
chemical or biological effects of the aquatic environment that
have an sufficient impact to cause harm to public health and
ecosystems. In addition, the rate of water pollution occurs
much faster than purification processes [7]. Heavy elements
are defined as chemical elements whose specific gravity
exceeds 5 g/mL and are present in very low levels. Its atomic
weight ranges from 63,546 to 200,590. These elements
present in environmental water either in a dissolved or
suspended form [8].

Heavy metals can be extracted from various natural and
human sources. Rock weathering is one of the most
important natural sources, while human sources come from
industrial activity, fertilizer use, and wastewater discharge.
Agricultural activity also contributes to the increase in heavy
metals through the use of fertilizers and pesticides [9]. Water
can become contaminated with heavy metals from
agriculture through several factors, such as agricultural
residues, fertilizers, herbicides, and excess salts formed as a
result of irrigation water use [10]. These metals include
cadmium, lead, chromium, nickel, copper and zinc, which
enter the water due to fertilizer and pesticide applications.
Studies have shown that water pollution with these metals
can negatively affect human and animal health [11].

Fish is a very important food source for humans and the
last link in the aquatic food chain. Its meat contains low
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calories and high proteins [12]. Heavy metals have a direct
impact on aquatic life, including fish. Their abundance in the
water affects fish reproduction and collection, although fish
able to accumulate heavy metals in their vital parts like
muscles, which are an important food source for humans
[13]. Heavy metals are also absorbed from the skin, gills and
body tissues and concentrated in the liver, kidneys and
reproductive glands, leading to their accumulation in fish
[14]. Some studies have found that fish have the ability to
sense harmful and urgent changes in the water when
elements reach high concentrations [15].

Carp is considered one of the best types of fish, as it
began to be bred in China (before that 2000 BC). Several
strains of Carps were produced, which were later developed
increases interest in them and learn more about them. This
type has been introduced t in Iraq for the first time in 1955
at the Al- Al-Zafaraniya fish farms, south of Baghdad. Then,
they were raised in the Tigris River, where carps are
abundant in the bottom of rivers as well as in shallow lakes
[16]. The present study focused on measuring the
concentrations of specific heavy metals, namely lead (Pb),
cadmium (Cd), zinc (Zn), and copper (Cu), in the gills and
muscles of common carp (Cyprinus carpio) due to the
frequent contamination of aquatic environments with these
metals. Assessment of the physical and chemical properties
of water across two distinct seasons.

Il. MATERIALS AND METHOD
A. The Study Area

The current study was conducted on the Euphrates River in
the city center Nasiriyah city for the period from September
2023 to March 2024. The three locations were used in this
study were the length of the river S1 (Olive Bridge),S2(Al-
Sadinawiyya), andS3 (Al-Fadhiliya).

B. Sample Collection

120 fish samples were collected in this study and divided
into 60 samples each season. The temperature and turbidity
of water and air were measured, in addition to studying the
distribution of four heavy metals in fish. The Euphrates
River is one of the main rivers in Irag, with a length of 2775
km, and its salinity increases towards the south, and it is
important for human and industrial use, orchards, palm trees
and field crops [17].

C. Extraction of heavy metals from fish tissues

A dry weight sample was taken from fish tissues (gills,
muscles, viscera) after the sample was dried in an oven. The
sample was heated at 120 C for a while. After 24 hours, the
sample was ground and placed in a special 250 ml beaker. A
mixture of concentrated acid HCL (4.5 ml) and 3HNO (1.5
ml) were added to it and heated on a hot plate at 80 C and
thend4 ml of concentrated mixture (prochloric and
hydrofluoric acid in a 1:1 ratio) were added. When the
mixture started to evaporate near dryness, the filtrate was
supplemented with deionized distilled water to 25 ml.
Adopted (ROPME1983) method for digesting fish samples
for the purpose of measuring heavy metals were then used.

D. Statistical Analysis

The current study data were statistically analysed by
using SPSS version 26, based in using one way ANOVA,
LSD, and independent sample t test at p. value <0.05 [18].
Each p. value has two stars indicate a high significant at p.
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value of 0.01. P. value with one star indicates significant at
0.05, while p. value without star indicates a non-significant
difference.

I1l. RESULTS

A. Physical Characteristics of Water Positions During
Summer

The current findings indicate a significant increase in air
temperature during the third water mode, while a significant
decrease was observed in the other water mode. The water
temperature exhibited a significant increase in the first water
mode, followed by a notable decrease in the subsequent
water modes. The level at NYU exhibited a significant
increase in the second water mode and a decrease in the first
water mode, with p < 0.05, as indicated in Table 1.

Table 1: Physical characteristic of water positions during summer

Summer Air-TM | water-TM | NTU
Mean = S. D

Position 1 30.33+0.20° 22.53 + 0.45° 1.49 + 0.04°

Position 2 30.76 + 0.25 20.06 + 0.75° 10.2 + 0.49°

Position 3 31.33 £ 0.28° 19.86 + 0.32° 6.96 + 0.05°

p. value 0.008 0.002 < 0.001

LSD 0.50 1.07 0.57

B. Physical Characteristics of Water Positions During
Winter

The current results were showed that the air temperature
increased significantly in the third water position, and
decreased significantly in the other water position. The water
temperature increased significantly in the first water position,
while decreased significantly in the third water positions.
The level of NTU increased significantly in the second water
position and decreased in the first water position at p. value <
0.05, as shown in Table 2.

Table 2: Physical characteristic of water positions during winter

Winter Air-TM [ water-TM | NTU
Mean £ S. D

Position 1 22.36 + 0.05° 17.40 + 0.40° 6.33 + 0.25°

Position 2 22.46 + 0.45° 16.26 + 0.25° 22.2+0.32°

Position 3 23.13 £ 0.23° 15.03 + 0.05° 7.36+0.11°

p. value 0.037 <0.001 <0.001

LSD 0.58 0.55 0.48

C. A Comparison between Level of Trace Elements between
Muscle and Gills of Fish in Summer

The current results showed a significant increase the
concentration of Cd and Pb in muscle compared with gills,
while the concentration of Zn and Cu decreased significantly
in muscle compared with gills. Our study also recorded a
significant difference at p. value < 0.05 in the level of trace
elements between muscles and gills of fish during summer as
shown in Table 3.

Table 3: A Comparison between level of trace elements between muscle
and gills of fish in summer:

Trace MusclesNo.30 | Gills No. 30

Elements Summer Mean = S. D p. value
Cd 0.488 +0.121 0.010 + 0.005 <0.001"
Pb 19.80 + 4.007 0.017 + 0.005 <0.001"
Zn 104.7 +21.43 448.3 +24.00 <0.001"
Cu 4,551 +0.676 5.667 + 0.965 <0.001"




D. A Comparison between Level of Trace Elements between
Muscle and Gills of Fish in Winter

The current results showed a significant increase in the
level of all involved trace elements (Cd, Pb, Zn and Cu) in
gills of fish compared with muscles of fish during winter,
and showed a significant difference at p. value < 0.05,
between gills and muscles, as shown in Table 4.

Table 4: A Comparison between level of trace elements between muscle
and gills of fish in winter

Trace Muscles No.30 |  Gills No. 30

Elements Winter Mean = S. D p. value
Cd 0.005 + 0.001 0.190 + 0.058 <0.001”
Pb 0.921 + 0.244 2.145 + 0.435 <0.001"
Zn 90.10 + 3.174 378.9 + 43.38 <0.001"
Cu 1.182 +0.317 2.724 +0.535 <0.001"

IV. DISCUSSION

A. Physical Characteristics of Water

Our results consistent with the results of a study was
done by Al-Shaheen and Sakai, [19] where there was an
increase in air and water temperature in certain locations
while it was low in others. While it contradicts the results of
a study was done by Hassan and Ibrahim [20] where the air
and water temperature were relatively stable during the
summer with no change in temperatures. This consistent with
a study was done by Hussein and Hasan [21] where air and
water temperatures were found to decrease in some locations
during the winter, in addition to changes in turbidity levels in
some study locations. This difference is due to the influence
of atmospheric temperature, in addition to that water flow
varies with seasons, drought, winds and climate change.

B. Valuation of Trace Element in Fish

The seasonal variations in the distribution of trace metals
(Cd, Pb, Zn, Cu) between fish gills and muscles can be
explained by differences in exposure routes, metabolic
activity, and detoxification mechanisms. In summer, the
notable rise in Cd and Pb concentrations in muscles relative
to gills may be attributed to elevated dietary intake and
metabolic redistribution, as higher temperatures promote
feeding rates and metal incorporation into muscle tissue [22,
23]. The increased levels of Zn and Cu in gills during
summer likely indicate their critical roles in enzyme function
and oxygen exchange, as gills serve as the primary sites for
uptake from water [24]. During winter, the elevated levels of
all examined metals (Cd, Pb, Zn, Cu) in gills relative to
muscles can be attributed to the decreasing in the metabolic
activity, which results in slower detoxification and metal
clearance, alongside the enhanced adsorption on gill surfaces
in colder conditions [25]. The findings underscore the impact
of seasonal  physiological variations on  metal
bioaccumulation patterns in fish tissues.

The current results showed high concentrations of both
lead and cadmium in muscles compared to gills during the
summer season, unlike the winter season. The reason for this
may be attributed to the increased accumulation of heavy
elements in hot seasons compared to cold seasons due to the
increase in metabolic activities and the high level of
metabolism, which increased the concentration of elements
in the body [26]. In addition to the presence of some human
activities represented by the intensity of traffic movement of

235

transportation vehicles and the continuous disposal of
agricultural waste and its transfer to the river.

The findings indicated that copper accumulation was the
greatest in the gills and least in the muscles. This was
because of the tendency of fish muscles to accumulate
elements less than other organs, as the mucous layer serves
as a primary defense mechanism against the infiltration of
heavy elements into muscle tissue by forming complexes
with these elements [27].

Zinc is a crucial element for normal human growth and
development [28]. The findings indicated that zinc
accumulation was greatest in the gills during winter and
summer, while the muscles exhibited the lowest levels of
accumulation. The World Health Organisation (2005) states
that the acceptable concentration of zinc is 200 ppb. The
results of the current study consistent with some studies,
including [29].

V. CONCLUSION

The study highlights significant environmental pollution
in the Euphrates River in Nasiriyah, as evidenced by
variations in water and air temperatures across different
locations. The analysis of heavy metals in fish tissues
revealed higher concentrations of Cd and Pb in muscles
compared to gills, while Zn and Cu levels were higher in
gills. Seasonal variations were also observed, with trace
elements showing higher accumulation in gills during winter.
These findings indicate that the Euphrates River is
contaminated with heavy metals, posing potential risks to
aquatic life and human health. Further research and strict
environmental regulations are needed to mitigate pollution
and protect the river's ecosystem.
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