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Abstract

The current study aims to find out the physiological effects of
manganese chloride and iron chloride and their mixture on Carassius
gibelio fish for periods (1, 7, 14 and 30) days. Fish were collected from
the Tigris River in the Wana Subdistrict, located northwest of Mosul in
Nineveh Governorate, during the period extending from the beginning of
September until mid-January of the year (2025). Using fishing nets, the
average weight of fish reached (120-150) grams, while their average
length reached (15-18) cm. After being collected, the fish were
transferred to the University of Mosul, specifically to the laboratories of
the Department of Life Sciences in College of Education for Pure
Sciences using large plastic aquarium containing water from the same
original environment of the original fish, then placed in suitable glass
aquarium and labeled with name of the influencing substance, and the
date of the experiment. The physical and chemical properties of water
samples taken from the study site were analyzed, and according to the
World Health Organization, these properties are within the standard
ranges of drinking water. In order to obtain the objectives of the study,
the fish were divided to three groups and exposed to 1,L.Csy manganese
chloride, iron chloride and their mixture, in addition to the fish of the
control group (untreated group) some physiological experiments were
conducted on fish blood, while the supernatant organ is tissue extract was
used to conduct others experiments. The results of the statistical analysis
showed decrease in some blood parameters in the treated fish group
compared to the fish in the control group, at (7, 14,30) post treated while
no significant differences were observed in the first treatment period (one
day), as for white blood cells and its types: The results showed an
increase in the number of total white blood cells, lymphocytes,
monocytes, and eosinophils, while the number of neutrophils and
basophils decreased in all study periods the highest significant increase
was observed in the group of fish treated with the mixture, followed by in
the group of fish treated with iron chloride and finally in the group of fish
treated with manganese chloride compared to the fish in the control
group. There was also a decrease in the levels of antioxidant activities,
which led to a weakness in combating oxidative stress, as the levels of
non-enzymatic antioxidants represented by glutathione and enzymatic



antioxidants represented by catalase decreased in all studied organs, the
lowest level of effectiveness of both types of antioxidants was found in
the group of fish treated with the mixture and the group of fish treated
with iron in the periods (14 and 30) days as a result of oxidative stress,
there was an increase in the lipid peroxidation process represented by
malondialdehyde in all experimental groups compared to the control
group, and the highest significant level of effectiveness of
malondialdehyde was found in the group of fish treated with the mixture,
followed by the group of fish treated with iron chloride, and the least in
the group of fish treated with manganese chloride comparing to the
control group. concentrations of the three liver enzymes (alanine
aminotransferase, aspartate aminotransferase, and alkaline phosphatase)
increased compared to the control group in all periods. The highest
significant increase in enzyme concentrations was found during the
thirtieth day of treatment, as follow the group of fish treated with the
mixture, the group of fish treated with iron chloride, and finally in the
group of fish treated with manganese chloride. The results of kidney
functions tests showed an increase in the concentrations of urea,
creatinine, and uric acid in all experimental groups compared to fish in
the control group. The highest significant increase occurred in the final
treatment period (thirtieth) days, while on the contrary, the lowest
increase was found in the first treatment period (one day) and was not
significant. The highest concentration of urea, creatinine and uric acid
was found in the group of fish treated with the mixture, then the group of
fish treated with iron chloride, and the group of fish treated with
manganese chloride. As for the concentration of cholesterol and glucose,
chlorimetric biochemical tests showed significant differences in their
concentrations in all the organs studied in the last exposure period (thirty
days),while there were no significant differences in the all groups of fish
at the beginning of exposure time (one-day period) compared to the
control group. As for the histological effects of manganese and iron
chloride, microscopic examinations showed the presence of abnormalities
in red blood cells in all experimental groups compared to the control
group, represented by the occurrence of nuclear changes that included the
micronucleus, lobed nucleus, lateral nucleus, budding nucleus, and
notched nucleus, while the changes in the shapes of red blood cells were
represented by the appearance of tear-drop shaped cells, spindle-shaped
cells, and kidney-shaped cells, as well as the appearance of vacuoles in



the cytoplasm, and the formation of bridges between cells. Microscopic
examination of the gills revealed histological changes, and the severitys
of changes were increased with increasing exposure periods. These
changes included hyperplasia of the bases and peaks of the epithelial cells
and fused them with sloughing of epithelial cells, edema formation, focal
accumulation of mucous cells, infiltration of mononuclear inflammatory
cells, congestion and bleeding of blood vessels, necrosis, as well as
enlargement of mucous cells.
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