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ABSTRACT

This study was conducted with the aim of showing the effect

of different locations and water quality on some blood
enzyme properties of common carp (Cyprinus carpio L.). This
study was carried out in four different locations in central
Iraq for the period from June 1, 2022 to November 30, 2022.
The Dujail and Suwayra sites on the Tigris River were used,
and the Fallujah and Mahaweel sites on the Euphrates River
were used. 120 fish were collected from the four sites, 30 fish
for each site, and some biochemical traits were measured,
including total protein, albumin, kinase phosphatase, glucose
and total cholesterol. The results of the current study showed
that the values of blood enzymes increased with the rise in
temperatures during the hot months and decreased with the
decrease in temperatures in the cold months. It was also
found that there were highly significant differences between
the Tigris and Euphrates rivers in the values of total protein,
kinase phosphatase, glucose and total cholesterol, as the
Tigris River was significantly superior to the Euphrates River
in the values of these four enzymes, and this indicates that
the Euphrates River is better than the Tigris River. As for the
value of the two albums, there are no significant differences
between the Tigris and Euphrates rivers. The current results
also showed that there were significant differences in the
values of total protein and kinase phosphatase, as these
values were significantly higher in the Dujail site than in the

22


mailto:agr22animh3@uodiyala.edu.iq
mailto:agr22animh3@uodiyala.edu.iq

Tikrit Journal of Veterinary Sciences (2023) 1(1): 22-32

1. Introduction

It's important to know that in most
Fish is one of the most important
sources of food since ancient people
knew it, and it still enjoys a prominent
position in all countries of the world,
and as a result of the large increase in
the world’s population in recent years,
countries have turned to exploiting
various kinds of wealth to secure the
food needs of their people [1] confirms
the World Health Organization The
community states that the
individual should obtain 20 kg / year of
fish meat [2]. The lack of animal protein

world

made researchers turn their attention to
fish in order to compensate for it,
especially after the global financial
crisis, the increase in extreme weather
phenomena, and the increase in the
world population that is not compatible
with limited natural resources, as
natural fisheries and aquaculture
provided the world with about 214
million tons of fish during the year

2020[3] .

The common carp (Cyprinus carpio
L.) is one of the most important species
of fish farmed in freshwater and warm-
water species, and one of the most
widespread species of fish in the world
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Fallujah site, while no significant differences were observed
between the Suwayrah and Al-Mahaweel sites. The current
results also showed that there were no significant differences
between the four sites in the value of the two albums. The
current results showed higher values of blood enzymes in the
Dujail site compared to the Fallujah site, and this indicates
that the Fallujah site is one of the best sites in the values of
enzymes, being close and within the natural limits, and this is
due to the availability of an appropriate healthy environment
in the Fallujah site compared to other sites.

because of its adaptation to different
[4]. It is
widely spread in many regions of the
world and is bred in stagnant and
running waters, in ponds, lakes and
in addition to its ease of

environmental conditions

cages,
reproduction, its ability to withstand
difficult conditions, diversity of its
nutrition and rapid growth are among
the main factors in its success [5]. The
fish farming process in Iraq began to
face many difficulties due to the large
environmental changes, such as the
decrease in the water level, the increase
in pollutants, the use of illegal methods
in fishing, and the lack of interest of
government institutions and decision-
makers in the problems of fish breeders

[6].

The main objective of aquaculture is
to increase production and not depend
on natural fisheries through the
establishment of earthen ponds and the
selection of a suitable site that is
characterized by the ability to increase
productivity per unit area and good
management in providing processed
food that increases the growth rate of
these large numbers by providing good
water and the possibility of monitoring
the health status by studying the
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biochemical characteristics such as total
protein, kine phosphatase,
glucose and total cholesterol, and thus
knowing the health status of the fish and
obtaining a good economic return and
preserving the aquatic environment
from pollution [7].

albumin,

2- Materials and methods:
The study was conducted in four
different sites for fish farms in central
Iraq, represented by the sites of Dujail
and Suwayra on the Tigris River, and the
two sites of Fallujah and Al-Mahaweel
on the Euphrates River, each site divided
into three ponds, the area of one pond is
5 dunums. Measurement of some blood
enzymes over the months of the study
for the period from 1/June/2022 to
30/November/2022. Blood samples
were drawn from the caudal vein of the
experimental fish using a plastic syringe
of 3 ml. The blood was placed in tubes
that did not contain anticoagulation
(heparin). Then the tubes were placed in
a centrifuge at a speed of 3000 rpm for 3
minutes to separate the blood serum.
Then the tubes were placed. In freezing
at -20 ° C for the purpose of conducting
biochemical tests of blood serum.

The statistical program SPSS version
26 was used in analyzing the data
according to a complete random design
(CRD) to find significant differences
among the different sites.

3- Results and discussion:

It is clear from tables (1, 2, 3 and 4) that
the values of blood enzymes increased
with the rise in temperatures during the
hot months and their decrease with the
decrease in temperatures in the cold
months The current results agreed with
what came out in the study [8,9]. Blood
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enzymes values with temperature
changes during the study months. The
current results showed, as shown in
Table (5), that there were no significant
differences between the two sites (Dujail
and Fallujah) before Baghdad and
between the two sites (Suwayra and Al-
Mahaweel) after Baghdad in the values
of total protein, albumin and kinase
phosphatase, high significant
differences were found at the
probability level (P< 0.01). In the values
of glucose, the sites after Baghdad were
superior to the sites before Baghdad
118.1 and 109.7, respectively, and this
indicates that the sites before Baghdad
are better than the sites after Baghdad.
While there were significant differences
at the level of probability (P < 0.05) in
the concentration of total cholesterol, as
the sites before Baghdad were superior
to the sites after Baghdad, as they
recorded 141.3 and 129.0, respectively.

while

The current results also showed that
there were highly significant differences
at the level of probability (P < 0.01)
between the Tigris and Euphrates rivers
in the values of total protein, kinase
phosphatase,  glucose and  total
cholesterol, as the Tigris River was
significantly superior to the Euphrates
River in the values of these four
enzymes, and this indicates that the
Euphrates River is It is better than the
Tigris River. As for the value of the two
there significant
differences between the Tigris and
Euphrates rivers. The current results
also showed the presence of significant
differences at the level of probability (P
< 0.05) in the values of total protein and
kine phosphatase, as these values were
significantly superior in the Dujail site

albums, are no
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than in the Tigris River. Fallujah site,
while no significant differences were
observed between Al-Suwayra and Al-
Mahaweel sites. The current results also
showed that there were no significant
differences between the four sites in the
value of the two albums. The current
results also showed that there were
highly significant differences at the level
of probability (P < 0.01) in the glucose
values, as the Dujail site
significantly superior to the Mahaweel
and Fallujah sites, while there were no
significant differences the
Suwayra, Dujail and Mahaweel sites. As
for the value of total cholesterol, the site
of Dujail was significantly superior to
of Suwayra, Fallujah and
Mahaweel, and no significant difference
appeared between  Fallujah and

was

between

the sites
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Mahaweel. The the
concentration of pollutants and the
increase in stress on the fish leads to the

increase in

rupture of the cell membranes in the
tissues of the liver and the leakage of
enzymes into the blood, thus increasing
their concentration in the blood [10].
The current results agreed with the
study of both [11,12], which indicate an
increase in the activity of enzymes in the
blood of fish with an increase in
pollution and stress, and these vital
indicators in the liver can be adopted as
indicators of pollution and determine
the health status of fish [13,14]. This
indicates that the site of Fallujah is one
of the best sites in the values of enzymes
being close to or within the normal
limits.

Table (1): The values of some blood enzymes in common carp fish reared in
earthen ponds in Salah al-Din Governorate (Dujail district) at the Tigris River for

the period from June to November 2022

Months UGN el s Phclisll;ﬁgfase SLUEREL Chgig;itlerol

g/dl g/dl U/L mg/dl —
June 2022 4.4 1.9 89.5 116.5 177.8
July 5.7 1.6 92.4 137.6 183.7
August 6.0 2.7 93.2 140.7 85.91
September 4.4 1.5 82.7 128.2 176.8
October 5.8 1.3 77.6 132.2 163.9
November 4.5 1.5 72.7 130.8 160.1

Term 4.4-6.0 1.3-2.7 72.7-93.2 | 116.7- 140.7 | 160.1- 185.9

The average | 5.1+0.32 1.8+0.20 84.7+3.43 | 131.0+3.45 | 174.7 +4.28
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Table (2): The values of some blood enzymes in common carp fish reared in
earthen ponds in Wasit Governorate (Suwayra district) at the Tigris River for
the period from June to November 2022

Months HEETlia0 AL Phcl)?};ﬁgtease SHIIEEELE Ch(’)Il‘gzilrol

g/dl g/dl U/L mg/dl —
June 2022 4.4 1.6 72.9 107.8 137.6
July 4.6 1.7 80.5 126.1 152.9
August 5.3 1.8 89.6 133.7 145.1
September 4.6 1.5 77.8 126.9 128.4
October 4.7 1.5 68.8 123.2 130.1
November 4.3 1.4 58.9 117.6 126.9

Term 4.3-5.0 1.4-1.8 58.9-89.6 | 107.8-133.7 | 126.9- 152.9

The average | 4.1+0.14 1.6 £ 0.06 74.8+4.29 | 122.6 £3.64 | 136.8 £ 4.25

Table (3): The values of some blood enzymes in common carp fish reared in
earthen ponds in Anbar province (Fallujah district) at the Euphrates River for the
period from June to November 2022

Months fetalE o AU Phc?sllgﬁgfase SIS Chc’)Il‘gzi(lerol
g/dl g/dl U/L mg/dl e
June 2022 3.7 1.4 37.2 88.9 110.2
July 9.3 1.6 37.9 90.3 114.1
August 4.2 1.9 41.9 94.8 116.5
September 3.2 1.1 37.2 91.5 104.8
October 2.9 1.1 40.2 85.2 103.2
November 2.9 1.0 35.3 80.2 99.0

Term 2.9-4.2 1.0-1.9 35.3-41.9 80.2-94.8 99.0- 116.5

The average 3.5%0.22 1.4+0.14 38.4+0.95 88.5+2.09 | 108.0 +2.76
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Table (4): The values of some blood enzymes in common carp fish reared in
earthen ponds in Babel Governorate (Al-Mahaweel District) at the Euphrates
River for the period from June to November 2022

Months Total protein Albums Ph(l)qsll;igfase Glucose Chgizzitlerol

g/dl g/dl U/L mg/dl —
June 2022 4.1 1.4 80.0 105.0 105.0
July 4.5 1.9 83.5 120.3 120.3
August 5.0 1.9 86.3 124.6 124.6
September 3.9 1.5 26.0 113.1 113.1
October 3.7 1.2 31,9 107.5 107.5
November 3.4 1.0 23.9 1119 111.9
Term 3.4-5.0 1.0-1.9 23.9-86.3 105.0- 105.0-
124.6 124.6

The average 4.1 £0.23 1.5+0.14 55.3+12.6 | 113.7+3.04 | 113.7 +3.04

Table (5): The effect of location, water type and their interaction on some blood
enzymes of common carp fish in the current study for the period from June to

November 2022
Mean * standard error
Factors
Total protein Albums Alkyne Phosphatase Glucose Total Cholesterol
g/dl g/dl U/L g/l mg/dl
The site
Tigri Euph
lgris and Euphrates 434031 1.6£0.13 61.5+7.18 109.7+6.69" 141.3+10.34
rivers before Baghdad
Tigris and Euphrates
. 4.4+0.15 1.5+0.07 65.0+6.99 118.1+2.622 129.1+4.79b
rivers after Baghdad
Moral level N.S N.S N.S e &
Water type
Ri Tigri lah Al-Di
iver Tigris (Sala M1 49+0.180 1.7 £0.10 79.7+3.012 126.8+2.72 155.8+6.392
- Wasit)
Euphrates Ri Anbar-
uphrates River (Anbar 3.9+0.18b 1.4+0.10 46.8+6.53b 101.14.19b 114.6+4.37
Babylon)
Moral level i N.S EE e R
Water type overlap x
Location
e . Dujail 5.1+0322 1.8+0.20 84.7+3.432 131.0+£3.452 174.7+4.282
Tigris River
Suwayra 4.7+0.142b 1.6+0.06 74.8+4.293b 122.6+3.643b 136.8+4.25b
Euphrates Fallujah 3.5+0.22¢ 1.4 £0.14 38.4+£0.95¢ 88.5+2.09¢ 107.9+£2.76¢
River Mahaweel 4,1+0.23bc 1.5+0.14 55.3+12.56b¢ 113.7+3.04b 121.3+7.68¢
Moral level & N.S & L g

Different letters within one column indicate significant difference
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Table (6) indicates that there are no
significant differences the
waters of the Tigris and Euphrates
rivers at the two sites (Dujail and
Fallujah) before Baghdad and between
the two sites (Suwayra and Mahaweel)
after Baghdad. Likewise, there are no
significant differences in temperature
between the Tigris and Euphrates rivers,
as the water temperature recorded 27.4
and 27.0, respectively.No significant
differences appeared between the four
sites of Dujail, Suwayra, Fallujah, and Al-
Mahaweel, which recorded 27.6, 27.0,
25.9, and 28.3, respectively. The current
results agreed with the study of [6] in
different locations at the Tigris and
Euphrates rivers about the effects of
Climate, locations and water nature on
water temperatures The current results
showed that there are no significant

between

differences between the waters of the
Tigris and Euphrates rivers at the two
(Dujail and Fallujah) before
Baghdad and between the two sites
Mahaweel)
current

sites

(Suwayra  and after
Baghdad.The results
showed that there are significant
differences at the level of probability (P
< 0.05) between the Tigris and
Euphrates rivers, as the average
dissolved oxygen values were recorded
as 55 mg/L 7.2 mg/L,
respectively.The current results showed
that there were highly significant
differences at the level of probability (P
< 0.01) between the four sites, as the
highest values were recorded at 7.6 mg /
liter in the Fallujah site, followed by the
Mahaweel site, which recorded 6.8 mg /
liter, then came the Dujail and Suwayra
sites, which amounted to 5.2 mg / liter

and 5.8 mg / liter, respectively, and

also

and

28
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there were no significant differences
between them.

The high and superiority of the
Fallujah site in the concentration of
dissolved oxygen, and then the site of Al-
Mahaweel, which
Euphrates River, came as a result of
good good
continuous mixing, in addition to the
availability of wide and open spaces in
the study site, in which the gas exchange
process is facilitated, compared to the
sites of Dujail and Suwayra, which are
located on the Tigris River, which is In
which the dissolved oxygen values are
low as a result of the large number of
expenses in clubs, recreational places,
cafes and markets,
proximity of residential areas, slums and
factories to the Tigris River and the sites
of the earthen basins in which the
current study was conducted, as this
leads to an increase in the dumping of
waste loaded with organic materials into
the riverbed and thus an increase in the
demand for oxygen before analysed
microorganisms. The results of the
current study agreed with the study of
[11] which refers to the different
environmental factors in different
locations at the Tigris and Euphrates
rivers.

is located on the

ventilation and and

as well as the

The current results also showed that
there were no significant differences in
the values of total dissolved solids
between the Tigris and Euphrates rivers,
which were 08 g/L and 0.7 g/L,
respectively. While the current results
showed that there highly
significant differences at the level of
probability (P < 0.01) between the sites
of Dujail, Suwayra, and Al-Mahawel,
which recorded the highest values of 1.0,

were
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0.8, and 0.9 gm/L, respectively, and
between the Fallujah site, which
recorded the lowest values of 0.5 gm/L,
this indicates that The Fallujah site is
considered one of the best sites due to
the low total dissolved solids.

The water, during its flow, is exposed

to more sources that cause an increase
in the concentrations of total dissolved
solids from the areas surrounding the
river. And the earthen ponds, as well as
the continuous leaching of soil salts as a
result of agricultural activity, as well as
the remnants of nearby factories and
factories, and this was reported by some
previous local studies of the Tigris and
Euphrates rivers [15] which agreed with
the findings of this study.
. The results of the statistical analysis of
the current study, as shown in table (6),
showed that there were no significant
differences between the waters of the
Tigris and Euphrates rivers at the two
(Dujail and Fallujah) before
Baghdad and between the two sites
(Suwayra and Mahaweel) after Baghdad,
while the current results showed the
presence of highly significant differences
at the level of probability (P < 0.01)
between the Tigris and Euphrates rivers,
where the Euphrates River surpassed
the Tigris River, as the pH value of the
Euphrates River was 7.2, while it was
5.9 in the Tigris River.

The results of the statistical analysis of
the current study showed the presence
of highly significant differences at the
level of probability (P < 0.01) between
the four sites, as the Fallujah site was
significantly superior to the rest of the
sites in the pH value, as it recorded the
highest values of 7.6, then came the Al-
Mahaweel site, which is significantly

sites
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different from the Dujail site. There are
no significant differences between the
sites of Al-Mahaweel and Al-Suwayra, as
there
differences between the two sites of Al-

well as are no significant
Suwayra and Al-Dujail.

The pH of the river water depends on
the geological level of the river bed and
the
influences. The changes in the acidity of

the water are due to the balance of the

environmental and human

water and the changes that occur
between night and day, as the rise in
carbon dioxide at night is due to the
cessation of the photosynthesis process
and the respiration of aquatic organisms
and their consumption of oxygen and
excretion of dioxide Carbon and its high
lead to the formation of carbonic acid
and thus the acidity increases (the pH
decreases) either during the day and
during the process of photosynthesis of
plants and phytoplankton and the
process of respiration of aquatic
organisms as well as the levels of water
and the speed of its different flow during
the day [16]. The results of the statistical
analysis of the current study showed
that there were highly significant
differences at the level of probability (P
< 0.01) between the Tigris River and the
Euphrates River, where the Tigris River
significantly superior to the
Euphrates River in the value of turbidity,
which  recorded 37.9
naphthalene and 15.8 units of
naphthalene, respectively, this
indicates Until the Euphrates River is
better in terms of turbidity than the
Tigris River. The current results also
showed that there highly
significant differences at the level of
probability (P < 0.01) between the four

was

units of

and

were
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sites, as the Dujail site was significantly
superior to the rest of the sites, as it
recorded the highest value of 45.6 units
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of naphthalene, followed by the Suwayra
site, which scored 3.

Table (6): The effect of location, water type and their interaction on some water
characteristics of the current study for the period from June to November 2022

Mean * standard error
Factors Temperature D(l)isy(gzzd Salinity pH Turbidity
m?® 1 NTU
(m®) (mg/L) (g/1) (NTU)
The site
Tigris and Buphrates o 1 50 | 644038 | 072008 | 6.6£035 | 29.7+ 4830
rivers before Baghdad
Tigris and Buphrates | o, 7, 4 16 | 634023 | 09007 | 65£0.12 | 23.9+ 203
rivers after Baghdad
Moral level N.S N.S N.S N.S i
Water type
River Tigris (Salah Al- | 57 4, 129 | 554018 | 0.8£0.06 | 59+0.18> | 37.9+ 2520
Din - Wasit)
Euphrates River a A b
(Anbar-Babylon) 27.0+ 1.07 7.2+ 0.20 0.7£0.09 | 7.2+0.182 | 15.8+0.70
Moral level N.S * N.S i i
Water type overlap x
Location
Tigris Dujail 27.6+2.04 | 5.2+0.25¢ 1.0£ 0.062 | 5.6+ 0.32¢ | 45.6 + 1.392
River
Suwayra 27.0x1.77 5.8+ 0.22¢ | 0.8+0.112 | 6.2+ 0.11bc | 30.1+ 1.52Pb
Euphrates | Fallujah 259+ 1.35 7.6+£0.182 | 0.5£0.05> | 7.6+0.232 | 13.9+ (0.35¢
River Mahaweel | 28.3% 1.64 6.8+ 0.30> | 0.9+0.102 | 6.8+ 0.15> | 17.8+ 0.74¢
Moral level N.S K ok K K

Different letters within one column indicate significant difference

Conclusion:

It was shown through the current
study that the Euphrates River is better
than the Tigris River, because the values
of fish blood enzymes in the Euphrates
River are lower than the Tigris River as
a result of pollution and stress in the
Tigris River, as the blood enzymes
increase with the increase of toxins,

pollutants and stress, in addition to that
the values of blood enzymes increase

with the increase in degrees the
temperature decreases with lower
temperatures. Through the current

results, it was found that the best site is
the Fallujah site, which is located on the
Euphrates River.
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