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Abstract

This study was performed to know the effect of ammonia on the blood picture and the
weight of common carp fish. 50 fish were used at the age of 6 months and were divided into two
groups. Each group included 25 fish. The first group represented the treatment group with
ammonia at a concentration of 1.0 mg/ L. and the second group represented control group. It is
grown in plastic basins with dimensions of 1.5 x 2 meters and continued treatment for four
weeks. It was observed that the weight in the ammonium treatment group had the lowest
significant value (p<0.05) compared to the control group. It was also observed in this study that
the ammonia group had the lowest significant values in (white blood cells, red blood cells,
hemoglobin concentration and Packed cell volume) compared with control group. As for the
biochemical parameters, it was observed that the Glucose concentration and each of the
enzymes Alanine Aminotransferase (ALT) and Aspartate Aminotransferase (AST) had a record
the highest value in the group treated with ammonia compared with the control group while the
total protein recorded the lowest significant value in the group treated with ammonia Compared
to control group. We conclude from this study that increasing the concentration of ammonia in
the aquatic environment has a negative impact on fish breeding and health.
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Introduction

Ammonia is one of the most dangerous nitrogen residues, especially in the aquatic
environment. Ammonia is produced by the destruction of amino acids, pyurins and
primidines , Ammonia is found in the aquatic environment in two main forms: ammonia
(NH4) and non-ionized ammonia (NH3), Ammonia affects the aquatic environment by
causing an imbalance in the acidic function of the aquatic medium and causing it to be
increased by increasing the concentration of hydrogen due to the increase in the level of
non-heterogeneous ammonia. (1) Non-heterogeneous ammonia is more toxic in the
toxicity of ammonia than the organisms present in the water medium. This is due to
their ability to spread in the gills membranes of these organisms (2) The increase in
ammonia level causes a decrease in the level of growth of living organisms, inhibition
of immunity and high rate of damage in organisms that spread in the aquatic
environment through their toxic effect To the blood and tissues in those organisms . In
addition to the non-heterogeneous ammonia cause nerve poisoning, oxidative stress,
excess movement of the organism and the convulsions (3) the toxic effect of ammonia
depends on several factors including temperature, acid function and oxygen ratio.
Among the most important environmental signs of this effect is the heat as it is one of
the most important criteria that affect the toxicity of ammonia. The researchers noted (4)
that the high temperature leads to increased toxicity of ammonia, which adversely
affects the living organisms in the aquatic environment, Indicates that increased
temperature causes an increase in propagation ability, bioavailability and chemical
reactions occurring within the water medium (5). Exposure to any poisonous substance
in the water medium can have adverse effects on growth and production and an increase
in the rate of fish losses. Among these widespread toxicants is ammonia, both ionic and
non-ionic, which is a major cause of the increase in the rate of damage. A key indicator
of fish poisoning is the rate of growth and weight gain (6). Studies have shown that
exposure to toxic substances leads to physiological changes in blood standards, since
these parameters are very sensitive to any change in the aquatic environment in which
organisms live. These changes can determine the effect of toxic substances in the water
medium (7). In a study carried out by the researcher (8) he noted that the poisoning of
ammonia causes a decrease in all blood standards has been attributed to the poisoning of
these compounds lead to anemia and the analysis of red blood cells.

Materials and Methods

- Experimental animals: 50 Common carp (Cyprinus carpio) were used at 6 months
old, weighing between 500-580 g, obtained from the breeding fields of Al-Soera
city, raised in plastic basins with dimensions 1.5 x 2 m in chlorine-free water, and
left For a week for the purpose of acclimatization and to ensure that they are free of
diseases with the provision of oxygen by special pumps for this purpose and the pH
was set at 7.5 and at a temperature of 18-20 °C. The experiment lasted for two
months since 2/ 3 2016 to 5/ 5/ 2016.

- Collecting of blood samples and extract the serum: The blood was collected from
the tail vein of the fish by means of a 5 cm?® plastic syringe and divided into two
parts. The first was to be kept in tubes contain the anticoagulant substance (EDTA)
for the purpose of the blood tests; the second was to be kept in glass tubes free of
anticoagulation, the tubes were Place in a slant form for 30 minutes at room
temperature, then place in a centrifuge at 3000 rpm for 3 minutes, then the serum
pulled, and placed in sterile plastic tubes, and keep in the freezer until tests time.
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- Biochemical tests:

e Estimation the efficiency of the enzyme Alanine aminotransferase (ALT) and
Aspartate aminotransferase (AST): The efficacy of these enzymes was estimated
using the kit prepared by (RANDOX) company.

e Determination of total protein level in serum: Determination of the total protein level
using a supplied kit according to Biuret method, which is dependent on method (9).

e Determination of serum glucose level: The Measurement of serum glucose using
Syrbio's kit (Syrian).

- Statistical analysis: The results were analyzed using the SPSS program for values
representing the rate and the standard error; the data were analyzing using ANOVA
Analysis of variance One Way. The differences between the groups were determined
using the Duncan multiple range test, at a probability level (P<0.05).

Results
The current results showed that mean body weight of ammonia treated group were
decreased as compared with control group, also, the hematological parameters including
RBCs, WBC, HB and PCV were decreased as compared with control group. The
presented results of AST, ALT and serum glucose were also increased in ammonia
treated group in comparison with control group, while the total protein appeared to be
significantly decreased as compared with control group.

Table (1) Effects of ammonia on growth rate and some blood parameters in
common carp (Cyprinus carpio L.)

Control group Ammonia treatment group
Groups M+SD M+SD
Fish weight (gm) 637.65+ 18.21 a 487.98 + 20.67 b
RBC (x10° cell/ml®) 28+0.23a 0.13+1.9b
WBC (x10° cell/ml°) 275+045a 23.8+0.21b
Hb (gm./ml) 11.3+0.12a 9.7+0.11b
PCV (%) 324+145a 28.6+1.83b
AST activity 11243+145h 142.43+1.83 a
ALT activity 12.32£0.21 b 16.76 + 0.65 a
Total protein (gm./100cm? 277+021a 212+022b
Serum glucose (gm./100m1) 55.67 £ 1.67 b 62.76 £ 1.65 a
Different letters in the columns refers to significant differences at (p<0.05).
Discussion

In this study, it was observed that ammonia poisoning led to a decrease in the
weight of fish in the treated group compared to control group. The results obtained from
this study agreed with researcher (10) in his study that poisoning leads to a decrease in
fish growth due to disorders in the body's vital organs, including hormones and enzymes
caused by poisoning. The researcher (11) has proved in his study that ammonia
poisoning leads to inhibition of growth rates of organisms in the aquatic environment
and this is what we observed in our current study. The results obtained in the researcher
(12), who explained the growth disorders in his experimental study, concluded that the
large amount of ATP that the body is supposed to use for growth is used to get rid of
toxic substances in the body. While the researcher (13) illustrate the decline in the rate
of growth caused the rise in temperature in the aquatic environment in which the
organism lives, as poisoning leads to an increase in the temperature of that environment.
The blood parameters (white blood cells, red blood cells, hemoglobin concentration and
packed cell volume) were the lowest in the ammonia treatment group, compared to the
control group. The results were consistent with the researcher's (14) Which attributed
the decrease in the blood film to poisoning in the aquatic environment, as poisoning
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changes the nature of the biochemical blood, which drives the fish to take a larger
amount of oxygen, which leads to raise the level of methhemoglobin resulting from the
collapse of gills because of these toxic substances.The researcher observed a significant
reduction in the blood film of the fish exposed to ammonia experimentally. This is
explained by the fact that the reduction of red blood cells and the rate of hemoglobin to
the lack or absence of hormone stimulating the formation of red blood cell (the
erythropoietin), while the reduction of WBC is due to the oxidative stress caused by
these toxic substances on the organism and also indicated that the low level of packed
cell volume (PCV) resulting from the decrease in the number of red blood cells. In
terms of biochemical parameters (total protein, glucose, AST and ALT enzymes) n this
study, the total protein was found to be decrease significantly in the ammonia treatment
group. The results were consistent with the finding of the researcher (15), who
explained the decrease in the level of proteins to the oxidative stress associated with the
poisoning which affects the level of Total protein in the body. In the same study it was
found that ammonia poisoning caused an increase in the level of glucose and this we
found in our current study. The researcher explained that the high level of glucose is due
to the glycogenolytic degradation of catecholamines in response to oxidative stress due
to poisoning. In addition, AST and ALT were among the most important indicators of
damage in the kidney and liver recorded the highest significant value in the group
exposed to toxicity compared with the control group. The results obtained were agree
with the fined of (16) who explained the damage caused to these tissues due to the high
ambient temperature and the spread of toxic substances in the water medium.
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