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ABSTRACT

A total of 100 fingerlings of Bunni, Mesopotamichthys sharpeyi weighing between 10-15g
were used in the current experiment. The experimental fish treatments involved adding
different concentrations of lead acetate exposure as follows: T1 control treatment ; T2 and T4
exposed to 0.2mg/l and 0.4mg/1 of lead acetate with complete replacement of water aquarium
every two days and added lead acetate continuously in the same proportion. T3 and T5
exposed to lead acetate of 0.2 and 0.4 mg/l in first time only without adding the above
percentage of lead acetate with complete replacement of water aquarium every two days. ,
Results showed after 30 days of exposure that the total weight gain ranged between -5.14g to
3.69g in T2 and T1 respectively.Values of Relative growth rate (RGR) ranged from -38.64-
30.59% in T2 and T1 respectively, while the values of specific growth rate (SGR) ranged
between -0.0018-0.0039 % / day respectively in the same treatments. The study found that
higher concentrations of lead (0.4 mg/l) and continuous exposure had the most detrimental
effects on the weight loss, feed intake and the behavior of fish.
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INTRODUCTION persistence, toxicity at low concentration and
Many fish species occupy high trophic levels their ability to be incorporated into the food
in aquatic environments, making them key chain and concentrated by aquatic organisms
consumers in the food chain (Bashir et (Al and Jawad,2012; Mohammad et
al.,2020). Consequently, they are principally al.,2024). Heavy metals have toxic effects on
susceptible to diet-borne pollutants, which can different organs. They can enter into water via
accumulate and be transferred up the food drainage, atmosphere, soil erosion and almost
chain ,these pollutants pose significant threats human activities by different ways (Dethloff et
to fish populations, as well as to the health of al., 2001; Gavrilescu et al.,2015; Ezulden et
the entire ecosystem (Binukumari et al., 2017). al.,2020 ; Badawi and Magdy, 2023). Heavy
Fish are an important source of animal protein metals can enter from contaminated water into
in many countries around the world, many a fish body by different routes and accumulate
countries depend on fish to cover 50% of their in organisms (Mustafa and Al-Rudainy;2021).
daily demand on animal proteins (Binukumari Lead (Pb) occurs widely in the environment,
et al., 2017). Mesopotamichthys sharpeyi and it can enter our bodies through drinking
belonged to family Cyprinidae, spread in water, and the air we breathe, as well as
Tigris and Euphrates rivers, and in most local through food (Mustafa and Al-Rudainy;2021;
water bodies especially in the south and Hama Aziz and Mustafa,2024). Exposure of
middle regions of Irag. Heavy metals are Pb can cause many effects depending on level
natural constituents for all environments, they and duration of Pb (Al-Rudainy,2015). Lead is
are very dangerous materials because of their introduced and accumulated in the

1003


https://doi.org/10.36103/vhhvaw13
https://ascidatabase.com/author.php?author=L.A.&mid=&last=Jawad
mailto:amotalib@covm.uobaghdad.edu.iq

Iraqi Journal of Agricultural Sciences —2026:57(3):1003-1012
P-1SSN: 0075- 0530 /E-ISSN: 2410-0862
DOI: https://doi.org/10.36103/vhhvaw13

environment by different ways, most of it by
Pb dust from pigments, mining of its ores,
combustion of leaded gasoline and use of
ammunitions in hunting (Mustafa and Al-
Rudainy;2021; Hama Aziz et al.,2023). There
are several ways to be exposed of lead, usually
by inhalation, digestion of food, water, skin
contact and due to it is use as gasoline
additives, the workers of maintenance
department are most exposed to pollution with
Pb (Hama Aziz et al.,2023). Inhalation, is the
main way for lead exposure by workers in the
refining generators, mining, use and
reclamation of lead industries (Manoj et
al.,2024). In countries that still use gasoline
containing lead, fuel stations and remnants of
cars and proximity to crowded roads are major
sources of exposure to lead pollution (Hama
Aziz et al.,2023). The present study aimed to
detect the impact of lead acetate
[Pb(CH3COO)2] on growth parameters
including total weight gain, specific growth
rate, relative growth rate, daily increasing,
mortality, survival rate and feed conversion
ratio, feed efficiency ratio as well as behavior
of experimental fish.

MATERIALS AND METHODS
Experimental fish and design

The present study was conducted at Fish
Diseases Laboratory, College of Veterinary
Medicine, University of Baghdad. A total of
100 fingerlings of Bunni, M. sharpeyi
weighing 10-15g, with no visible signs of
disease were acclimated to laboratory

condition for 14 days before beginning of the
experiment. Glass aquaria were used in the
experiment, with dimensions of 70x40x40cm,
using de-chlorinated tap water filled the
aquaria to reach 60L and enough oxygen
supply, water was changing every 24hr, after
feeding in order to maintain a healthy
environment with enough oxygen. Fish were
randomly distributed into five treatments (each
treatment consists of 10 fish per aquarium with
two replicates/treatment).T1 served as control
treatment without any adding of lead acetate;
second treatment (T2) exposed to lead acetate
0.4mg/l with complete exchange of water
aquarium every two days and added lead
acetate continuously in the same proportion;
third treatment (T3) exposed to lead acetate
0.4 mg/l in first time only without adding the
above percentage of lead acetate with change
of water aquarium entirely every two days
during experimental period’ forth
treatment(T4) exposed to lead acetate 0.2mg/1
with complete replacement of water aquarium
every two days and added lead
acetate continuously in the same proportion;
fifth treatment (T5) exposed to lead acetate 0.2
mg/1 in first time only without adding the
above percentage of lead acetate with change
of water aquarium entirely every two days
during experimental period. During the 30-
days experimental period, fish were fed a
commercial diet at a rate of 3% body weight
having 26% total protein content (Table 1).

Tablel. Composition of experimental diet

Proximate composition

%

Fish meal

Soybean

Barley

Wheat

Vitamins and Salts

10
25
30
34

1

Water parameters were recorded every three
days of the experimental period such as water
temperature °C, dissolved oxygen mg/l , and
pH. During the experiment period the
observations of toxic symptoms such as
behavior, stress, movement...etc. Body weight
was measured before and after the experiment
for any alteration during the experiment
period. Fish were monitored during the
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experimental period, dead fish were removed
and survival was reported.
Growth performance: All
performance parameters were
according to the following equations:

Body weight gain Mean final weight —
Mean final weight Daily weight gain = W, —
Wi/ T W> = Mean final weight , W1=

the growth
calculated

oooooooooo
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Mean initial weight, (T) = Duration of
experiment.

Feed conversion ratio (FCR)=Total feed
consumed by fish / Total weight gain of fish
Feed conversion efficiency (FCE) =Total
weight gain of fish / Total feed consumed by
fish x100

Relative growth rate (RGR.) = Final weight —
Initial weight / Initial weightx 100

Specific growth rate (SGR) = Ln of final
weight (LnW>) - Ln of initial weight (LnW4) /
Duration of experiment (T) x100

Survival rate = Number of live fish at the end
of experiment / Number of live fish at the
beginning of experiment x 100

Statistical analysis: The influence of various
factors on research parameters was determined
using the SAS software, or Statistical Analysis
System. In this study, the least significant
difference test (ANOVA) was employed to
compare means in a significant way. P value
was considered significant difference less than
0.05.

RESULTS AND DISCUSSION

Water quality Water temperature ranged
between 23 — 24°C for all experimental
treatments, dissolved oxygen level ranged
between 6.16mg/l in T4 to 6.50mg/l in T1,
while pH values ranged between 6.76 — 7.32 in
T5 and T1 respectively (Tab.2). Results of
statistically analysis show no significant
(p>0.05) among experimental treatments.
Temperature plays as an important role in
increasing heavy metals toxicity, high

temperatures make toxic chemicals more
soluble and increase the toxicity of many
heavy metals, leading to increased sensitivity
of the organisms for toxic (Mustafa,2020). The
difference in dissolved oxygen content was
very low among treatments. The dissolved
oxygen contents in treatments were similar
because aerators were installed in all the
aquariums, but, this variable is influenced by a
number of factors, especially temperature.
Dissolved oxygen concentration is an
important water quality parameter that affects
the growth and survival of fish (Jawahar et
al.,2016; Vali et al.,2020). The effect of Pb
acetate also depends on the species and size of
the fish, water temperature, pH and exposure
time (Rose and Lakshmanan,2024).The
optimal water temperature ranged between 24-
26°C. Temperature is an important factor,
which regulates the biogeochemical activities
in the aquatic animals such as fish (Faleh et
al.,2015 ; Al-Dubakel et al.,2022). Reduction
in dissolved oxygen content has negative
effects on growth, and other biological
activities of fish, and very low dissolved
oxygen content is lethal to fish (Assefa and
Abunna ,2018; Al-Dubakel et al.,2022).
Finally, pH also plays an important role in
dissolving heavy metal ions and affecting
movement and distribution (Davendra,2020).
These values within the limiting of live for
warm fish (Mohammad et al.,2024).

Table 2. Some physical-chemical(Mean+SE)parameters of the water during
the experimental period

Water properties Temp.(°C) D. oxygen (mg/l) pH
Treatments

T1 23 +0.662 6.50+0.45° 7.32+0.212
T2 23+ 0.67° 6.33+0.112 6.82 £ 0.152
T3 24 £0.852 6.35+0.172 7.82 £0.062
T4 23+£0.432 6.16 £ 0.322 6.77 £0.132
T5 24 £ 0.50? 6.11+0.222 6.76 £ 0.132

Feeding indices The results in Table 3 show an
increases in the weight of the fish in the first
treatment (control), reaching 3.69g during the
duration of the experiment, accompanied by a daily
weight increase reached 0.12g, while the weight
gain decreased clearly in the second treatment, in
which lead acetate was added every two days with
water change, reaching -5.14g. in comparison with

the third treatment, lead acetate was added at the
beginning of the experiment only, with the water
changed every two days, it was observed that the
weight of the fish in the treatment reached -1.68g,
which is less than the value of the second
treatment. This situation applied to the fourth and
fifth treatments, as the weight decreased from
13.22¢g to 10.10g, with a negative value reached of
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-3.12g in the fourth treatment, and a negative value
in the weight gain amounted to -0.99g in the fifth
treatment, which was added lead acetate at the
beginning of the experiment only, with the water
changed every two days. The results of statistical
analysis indicate that there are significant
differences (p< 0.05) in the first treatment
compared to the others of the treatments in the
total weight gain criterion. Significant differences
in the daily weight gain factor also showed that
there are significant differences (p< 0.05) among
the first treatment compared to the second, third,
and fifth treatments (Table 3). The values of feed
conversion ratio ranged from 3 in the first
treatment to 4.1 in the second treatment, while the
third and fourth treatments recorded the same
values of food conversion ratio (Ali and
Jawad,2012) and decreased to 3.2 in the fifth
treatment, and this was reflected in the rates of
food conversion efficiency values, as the second
treatment recorded lower. The value reached
24.39% and the highest value recorded in the first
treatment (33.33%).As indicates in Table (Ahmed
and Al-Dubakel.,2024). Significant differences (p
< 0.05) were observed when comparing the first
treatment with the second, third, and fourth
treatments. However, no significant differences (p
> 0.05) were found between the first and fifth
treatments, and between the third and fourth
treatments. This may be attributed to the
accumulation of lead acetate in the tissues of the
experimental fish, particularly in the gills, blood,
digestive tract, kidneys, and liver. As a result, a

significant reduction in growth was observed in the
fish exposed to this metal, particularly in the
second and fourth treatments. The results also
showed a loss of appetite in the fish, with large
amounts of uneaten food remaining at the bottom
of the aquariums in these two treatments. Adding
lead acetate only at the beginning of the
experiment in the third and fifth treatments, with
water changes every two days, helped reduce the
accumulation of lead acetate, particularly in the
gills. Although there was a decrease in fish weight
in the second and fourth treatments. This finding is
consistent with results from several studies (Ali et
al.,2024). The accumulation of metal in different
parts of the fish body depends on many factors
such as feeding behaviors, water solubility,
environmental factors, season and fish physiology
including species, age, size, reproductive state, fish
health, bioavailability of the metal, and variations
between habitats (Bhattacharjee et al.,2017). The
exposure of fish to metallic toxicity can cause loss
of appetite that is not only associated with ration
but also involve acclimation, appetite and FCE if it
is principally desired to realize how a toxicant
could affect the fish growth, therefore, it is
essential to know about fish nutrition, appetite,
acclimation and FCE during growth trials under
metal stress conditions (Gokgek and Tepe,2009 ;
Tessema et al.,2020 ; Nigar et al., 2021; Ruaa and
Fahad,.2023). ~ Muhammed  (2024)  reported
significant interactions among feed intake, growth,
oxygen consumption and ionic regulation in grass
carp due to chronic exposures of heavy metals.

Table 3. Feed indices (Mean£SE)in experimental treatments.

Feeding indices  Total wt. gain Daily wt. gain F.C.R. F.C.E.(%)
Treatment

T1 3.69 £0.022 0.12+0.012 3.0+0.3° 33.33+£1.6%
T2 -5.14 £ 0.07¢ -0.17 £0.02° 4.1+0.3? 24.39+1.2°
T3 -1.68+0.03° - 0.56 + 0.01¢ 3.5+0.2° 28.57 £ 2.5°
T4 -3.12+0.024 -0.10+0.03° 3.5+£0.2° 28.57 +2.6°
T5 -0.99 + 0.03° -0.33+0.03° 3.2+04° 3132+ 2.7

Different alphabetic letters indicated significant variations at (p<0.05).

Growth performance The highest values of the
relative growth rate were recorded 30.59% in T1,
while a negative value was recorded for the fifth
treatment (-7.61%), and the decline in the values of
the relative growth rates continued to reach -
38.64% in the second treatment (Table 4).The
values of the specific growth rates ranged between
-0.0071- 0.0039% /day in the second and first
treatments, respectively, as shown in Table (4).
The survival rate was different in the experimental
treatments, as it was highest in the first treatment at
100% and lowest was the second treatment (40%),
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while the third and fifth treatments recorded the
same percentage (60%). Results of the statistical
analysis showed a significant increase (p< 0.05) of
first treatment in terms of relative growth, specific
growth and survival rate compared to the rest of
the treatments, with a significant increase (p< 0.05)
of third and fifth treatments compared to the
second and fourth treatments. However, there was
no significant differences (p>0.05) between the
third and fifth treatments. Relative growth and
specific growth rates are useful for assessing
young fish over short periods, but they are not
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suitable for larger fish or longer culture periods.
Lead acetate can be toxic or even lethal to fish,
shellfish, marine mammals, and birds (Govind and
Madhuri,2014). Fish growth serves as an indicator
of population health, reflecting the life conditions
of the organisms and can be used to detect stress
caused by contamination (Hertika et al.,2021 ;
Panda et al.,2023). When humans consume
contaminated seafood or come into direct contact
with these toxins, they may experience negative
health effects, including poisoning, respiratory

issues, or skin rashes. Faleh et al. (2015)
mentioned that the concentration at which 50%
(LCso) of the fish died after 72 hours was 4.24
mg/l (Faleh et al.,2015). Lead are highly toxic to
aquatic organisms (particularly fish) at low
concentration because fishes are not able to
regulate their levels in tissues, under conditions of
low Pb concentrations and prolonged exposure the
concentration of Pb in liver and kidney is shown to
gradually increase (Ramos-Misra et al.,2019).

Table 4. Growth parameters (Mean£SE) in experimental fish

Growth parameters Relative growth rate Specific growth rate  Mortality Survival rate
Treatment (%) (Y%day) (%)
T1 30.59+0.062 0.0039+ 0.082 0 100
T2 -38.64+0.00¢ - 0.0071+0.00¢ 6 40
T3 -14.00 +0/00° - 0.0022+0.00° 4 60
T4 -23.00+ 0.00¢ - 0.0039+ 0.00¢ 5 50
T5 - 07.61+0.00° - 0.0018+0.00" 4 60

Different alphabetic letters indicated significant variations at (p<0.05).

Fish behavioral

Behavioral changes increased with increased
concentration of lead acetate; behavioral
changes observed in fish are as follows in
Table (5). The rates at which the swimming
behavior depends on species of fish and
sensitive to low of dissolved oxygen levels,
DO also regulate the availability of certain
nutrient in  water (Ahmed and Al-
Dubakel,2024). Many physical and biological
factors affect the amount of dissolved oxygen
in water, the physical factors that influence
DO are temperature, salinity ...etc (Ahmed
and Al-Dubakel,2024). Metabolic activity in
warm water fish increase with rise in
temperature, thus, increasing a fishes demand
for oxygen (Al-Dubakel et al.,2022). Fish can
absorb lead by ion exchange through their
gills, skin, ingestion of contaminated food, or
through adsorption on fish tissues (Abu-Zahra
et al.,2024; Khalefa et al.,2024 ; Rose and
Lakshmanan, 2024). Once inside the fish
body, they can be carried to the body through
the bloodstream (Mustafa,2020). Carrier
proteins play a role in transferring these metals
to body organs and tissues, where they can
bind to metal binding proteins (Al-
Jabryn,2022; Rose and Lakshmanan, 2024).
This binding allows heavy metals to
accumulate in different tissues, mainly in
organs such as the liver, kidneys and gills

1007

potentially reaching high levels over time
(Dwinna et al.,2020). High levels of lead can
disrupt normal biological functions and
interfere with different physiological process
(Mustafa,2020). They can cause damage to
organs, tissues, and cells, resulting in chronic
health problems, reduced food intake even
death (Al-Rudainy,2015). The accumulation of
lead in different parts of the fish body depends
on many factors such as feeding behavior,
water solubility, fish physiology, species, age,
size, reproductive state, fish  health,
bioavailability of the metal, and variations
between habitats (Mustafa and Al-Rudainy,
2021 ; Panda et al.,2023). Freshwater fish tend
to absorb water while losing salts, whereas
marine fish are more likely to lose water and
retain salts (Mustafa,2020). The mortality of
the fish increased along with increasing the
lead acetate concentrations and length of
exposure periods (Faleh et al.,2015).
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Table 5. Behavior of M. sharpeyi exposed to different concentrations of lead acetate for 30 days

Treatments Movement Food Intake  Respiration Reaction Death Time
to
External
Stimuli
T1 Natural swimming Normal Without
throughout the experiment Normal Normal deaths
T2 Abnormal swimming after 3 Loss of Increased reduce First death after
days, loss of equilibrium, fast  appetite after operculum response 2 days
movement, fish aggregate, 2 days, movement, to
finally sinking to the bottom continues continues external
until the end  until the end effect
of the of the
experiment experiment
T3 Natural swimming after 14 Loss of Little - Little First death after
days appetite after increase in response 7 days, effect of
12 days, then  gill to lead acetate
resumed operculum external disappears after
pellet intake ~ movement effect 24 days
T4 Natural swimming after 18 Loss of Increased reduce First death after
days appetite after  operculum response 4 days
2 days, then movement, to
resumed continues external
pellet intake  until the end effect
of the
experiment
T5 Natural swimming after 10 Loss of Little increase Little First death after
days appetite after in gill response 10 days, effect of
8 days, then operculum to lead acetate
resumed movement external disappears after
pellet intake effect 20 days
CONCLUSION induces  growth  retardation,  immune

The results of this study indicate that lead
acetate exposure significantly and negatively
impact the growth, feed intake, and behavior
of M.sharpeyi fingerlings. Higher
concentrations of lead acetate (0.4 mg/l) and
continuous exposure resulted in the most
severe effects, including reduced weight gain,
negative relative growth rates, and diminished
specific growth rates. The behavioral changes
are often a reflection of the physiological
stress fish experience due to heavy metal
toxicity, which can lead to long-term health
issues and even death if exposure persists.
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