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The aim of this study is to evaluate the contamination status of Iraqi rivers in the north of
the Tigris river (Tikrit city) and the middle region of Euphrates (Babylon Governorate). In
this study As, Zn, Fe, Pb, and Cu in the muscle tissue of carp fish were measured. The results
show that the concentration of arsenic in the fish muscles in the middle region was 425.05
ppm higher than its concentration of about 192.25 ppm in fish muscle in the Tigris river
with statistical significance (P<0.05). Which it causes histopathological changes
characterized by Zenker’s necrosis in skeletal muscle and infiltration of inflammatory cells
with edema additional to edematous dermatitis. Other heavy metals in fish muscle were less
than in fish muscles which agreement with the international legislation limits. Also, there
were positive correlation ships between Zn and Pb and between Cu and Zn. While negative
correlation has been detected between arsenic and both Pb and Zn. This study is concluded
that the accumulation of heavy metals causes histological changes in fish muscle provides
an opportunity to assess fish health as well as information on possible health hazards coming

from their environment.
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Introduction

Recently, the fish industry is highly developed to be in
compliance with population growth and being an important
protein source for humans (1). The alteration of the aquatic
environment mainly temperature and water quality are the
most important factors affecting living aquatic organisms as
Tilapia fish and Cyprinus carpio (2,3). Metal pollution
which enter the aquatic environment from natural or
Industrial waste sources, is one of the five main kind toxic
pollutants in the water due to its physical and chemical
properties, as well as low degradation and the possibility of
its interaction with the organic materials in the aquatic
environment and forming more toxic compounds and may
have ability to accumulation in the tissue of organisms (4-6).
Fish is a vital indicator of pollution in the aquatic
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environment and is used to study the toxic effect of many
pollutants through the study of fish behavior, biochemical
and histological changes as well as metal bioaccumulation
(6-8). There are many studies about the metal accumulation
in internal organs, liver consider main organ for metal and
toxic detoxification which may show histopathological
changes as a result of metals bioaccumulation (9,10). Also
Al-Taee referred an alteration in fish behavior as well as
histopathological changes in both liver and kidney of
Cyprinus carpio as a result of cadmium toxicity also changes
in fish enzyme activity and refer to cadmium accumulation
in gill, liver and kidney (11). Metal accumulation may
affected public health (12) and histological changes in fish
muscles are very rare, so the aim of this study was
determined the concentration of bioaccumulation of heavy
metals in muscle of Cyprinus carpi and study
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histopathological changes in muscle with determine the
inter-correlation between the heavy metals.

Materials and methods

One hundred and fifty carp fish 2 kg + 50 g were
collected from floating cage from Tiger river (Tikrit city) in
north and from Euphrates river in Middle regions (Babylon
government) in Irag. Study carried out in the autumn and
spring in 2018. Fish were anesthetized according to (13) and
large dorsal muscle behind head were dissected and one part
of it were fixed in buffer formalin 10% for histopathological
evaluation, paraffin embedding technique for histological
preparation were used and stained with hematoxylin and
eosin (14). Other part of muscle was prepared for evaluation
of metal accumulation As, Pb, Cu, Zn, and Fe which is keep
in foil paper in freezing temperature -5°C. According to (15)
method HNOs; 65% were added to 0.1 g of muscle and
digested by electrical homogenizer400 circle/min then the
sample kept in water bath at 70 C° for overnight and then the
kept in room temperature for 72 hours to complete muscle
digestion (15), the metal evaluation in muscle solution were
estimated by Atomic absorption spectrophotometers (AAS)
in forensic DNA for research and training department lab,
Al-Nahrain University/ Bagdad.

Statistical Analysis

Statistical Analysis was done by used CRD and to
indicate significant differences in metal concentration in
muscle tissue of fish used Duncan's multiple range test
additional Pearson’s correlation coefficients between metals
concentration means was be used.

Results

Clinical signs

Fish were expressed lethargy, illness, abnormal
swimming with loss appetite decrease body weight without
showing any gross lesions.

Metals bioaccumulation

The metals concentrated in the fish muscle varied
according to geographical region so the results of these study
revealed that As was highly significant accumulative
concentration in muscle of both fish in the Euphrates river in
the middle region and Tigris River in northern region in Iraq
which are 425.05, 192.25 ppm respectively than control
group (international legislation limits) ,others metals Fe, Zn,
Cu were highly significant accumulative concentration in
muscle of fish in the Euphrates river in the Middle region
than in north region, all they are less than control group
except the accumulative concentration of Pb which is highly
significant (P<0.05) than control and middle region (Table
1).
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Inter -metal correlation between heavy metals

The result of correlation between means of concentration
of the metals in skeletal muscles revealed in (Table 2).
Strong positive correlation link between lead and zinc also
between copper and zinc. Also, strong negative correlation
link between arsenic with both lead and zinc. No significant
correlation was observed between other metals.

Table 1: Bioaccumulation of metals (ppm) in muscle tissue
and according to geographical distribution (Mean+ SD)

Middle region North region Control

Mean  SD Mean SD Mean  SD
Fe 100a 0.09 239c 082 60.65b 0.90
Pb 0.08b 0.005 127a 008 0.00c 0.00
Zn 100a 0.1 0.21c 0.00 6.80b 1.47
Cu 30.0a 08 034c 0.03 20.38b 1.19
As 1.00c 0.005 192.25b 6.54 425.05a 4.54

Different litters mean there were significant variation at
P<0.05.

Table 2: Pearson’s Correlation coefficients values between
the metals in the skeletal muscles of Cyprinus carpio

Pb Zn Cu As
Pb 100
Zn 0.74** 1.00
Cu 0.17m 0.79** 1.00
As -0.99** -0.80** -0.26M 1.00

** Significant at (P< 0.001), ns= not significant.

Histopathological examination

Microscopic examination of muscle of carp in both
regions and which have high concentrations of As 425.05
ppm revealed histopathological changes characterized by
Zenker’s necrosis in white skeletal muscles, edema and
lymphosytic myositis (Figures 1 and 2) with elongation of
muscle bundles (Figure 3), the histopathological
examination of skin (dermis layer) exhibited edema with
dermatitis (Figure 4).

Discussion

Many problems cause damage to aquatic environment, one
of them is the pollution which results from urban, agriculture
and industrial waste, also non-essential metals as cadmium
and lead cause toxicity to aquatic animal even at low
concentration additional to essential metals consider toxic
when it takes at high levels concentration, all these pollutants
metals cause damage to aquaculture and aquatic animals
(16,17). The results of present study shows that middle
region in Euphrates river are more contaminated than the
northern region of the Tigris these may be result from decline
water river level which lead to concentration the organic and
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inorganic materials, also metals enter river by waters in the
upper and middle parts of river additionally that pollution
may originate from chemicals factory, power plant factory
and leather. These reasons have been aggregate with idea of
Curlik and Matusova (18). Fish is a good biomarker for
pollutants in the aquatic environment because heavy metals
accumulated in the organs as liver, kidney, gill also in the
muscle which is more important because fish consider main
diet for human as a result continuing high levels of protein,
omega three with low concentration of cholesterol so it
necessary to investigated and study the heavy metals
accumulative in fish (19).

Figure 1: Microscopic examination of muscle in fish from
Euphrates region with high accumulative concentration of
As revealed zenker’s necrosis (a), edema (b) and
lymphosytic myositis (c). 10*1.2x, H&E.

Figure 2: Microscopic examination of muscle in fish from
Euphrates region with high accumulative concentration of
As revealed sever shortening of muscle bandle (blue row)
zenker’s necrosis (black row) and edema (red row). 10*2x,
Gomor’s stain.
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Figure 3: Microscopic examination of muscle in fish from
Euphrates region with high accumulative concentration of
As revealed elongation muscle bundles (blue row). 4*1x,
Gomor’s stain.

Figure 4: Microscopic examination of skin in fish from
Euphrates region with high accumulative concentration of
As revealed epidermis (blue row) edematous dermatitis
(edema- red row and infiltration of inflammatory cells- black
row). 10*1.8x, Gomori’s stain.

These studies revealed low concentrated of essential
meals Zn, Cu, Fe in the fish muscle, these metals considered
Co-factors for many biological activities. High Levels
accumulative concentration of arsenic has been recording in
these studies which are agreement with Andreji et al. and El-
Moselhy et al. (20,21), arsenic released to aquatic
environment through natural sources as weathering, the same
result reported by EI-Moselhy et al. (19) who refer to high
levels concentration accumulation in muscle Catla and
Oreochromis spp. In determining the health of fish exposed
to pollution, histopathological changes have been commonly
used as biomarkers (22) so histopathological changes in the
muscle refer to environmental pollution with heavy metals



Iragi Journal of Veterinary Sciences, Vol. 35, No. 2, 2021 (245-249)

or even other toxic materials (23). The result of these study
revealed that arsenic accumulative in the fish muscle cause
histopathological changes characterized by zenker’s
necrosis, edematous dermatitis and lymphocytic dermatitis
this result is in line with the study of Kaur et al. (24) sever
histopathological changes and cellular alteration were
observed in muscle and other organs of Cyprinus carpio
inhabits in contaminant environment with heavy meatls.
Similar alterations in muscles were observed in Oreochromis
niloticus fish exposed to heavy metals (25).This pathological
alteration is due to the ability of heavy metals to depletion of
thiol status plus impaired antioxidant defense system and led
to produce oxidative stress which cause oxidized nucleic
acids, protein oxidation and lipid peroxidation which
affected cell membrane permeability and disturbances in
Na*/K* -ATPase pump and cause vacuolar degeneration with
continuous exposure to toxic levels causes zenker’s necrosis
will be happened as a late stage of degeneration (26,27).

The inter-metals correlation was determined in this study,
the result exhibit there was positive correlation between Zn-
Cu also between Zn-Pb, that mean that metals have
biogeochemical pathways in the fish tissue (28) while
negative correlation among heavy metals were found for
arsenic with both -Zn and -Pb, these result do not agreement
with the result of Rakocevic et al. (29) who reported the
positive correlation between As- Cu and in contrast negative
correlation between Zn-Cu in many fish species. These
variable results may be due to environmental factors, season,
water column component and present other toxic materials
which may be forming new chemical compound, or may due
to fish health and physiological status, age, size, fish species,
diet and food additive or even usage drug and chemical
therapy may be affected metabolic, biotransformation
pathway of metals in the fish body.

Conclusions

It is concluded from this study that pollutants and toxic
metals have different concentrations in the aquatic
environment depending on the geographical distribution.
Heavy metals are concentrated in fish muscles which lead to
histopathological changes which is the main source of
human consumption so these accumulative of toxic heavy
metals may affect the public health of humans. Also, there
may be inter-relationships (positively and negatively)
between the heavy metals.
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