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Abstract

Different types of antibiotics are found in water due to water waste excreted by fish, which poses a threat to the
public health system, especially human health. Gentamicinis one of the important antibiotics used to treat many
bacterial infections in veterinary medicine, so it is widely present in the fishes aquatic environment. The current
study aim to identify the effect of gentamicin on the juveniles of common carp (Cyprinus carpio) and reported
histopathological changes on gills and liver of it. Fish exposed for 72 h to different concentration of gentamicin.
The gills lesions were recorded In control group showed normal histological morphology. Exposed of fish gill to
0.01lmg/L and 0.1mg/L of gentamicin showed epithelial cell hyperplasia in addition to hyperplasia of mucous
cells, fusion of lamellae , exposed to 1mg/L of gentamicin showed lifting of gill lamella and desquamation and
exposed to 10 mg/L, the gill showed aneurysm. Liver histopathology of fish control group not exposed to
gentamicin and not showed any histological changes which characterized by presences of normal hepatocytes
and hepatocytic nucleus. Exposed to 0.01 not showed any abnormal tissue structure, Fish liver exposed to
0.1mg/L showed only vacuolation, dilation in space between sinusoids and pyknosis, exposed to 1mg/L showed
hepatocyte hyper atrophy and degeneration, exposed to 10ug/L showed inflammatory cells infiltration. This
study observed the increase doses of gentamicin conjugate with increase severity of lesions in gill and liver
especially when not reported any signs in control group for both organ. In addition to that there is circulatory
signs such as congestion and dilation of sinusoids in liver. The doses which used in this study consider sub lethal
doses, here it must be taken into consideration that doses higher than those used in this current study could cause
severe pathological effects in fish.
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Introduction veterinary medicine, for the treatment of ear

- . (. infection in dogs and cats, bacterial uterine
Gentamicin  is  antibiotic  belong to g

: . - infections mare and to aid in successful the
aminoglycosides, it is used for prevent of

. . conception in  mares with endometritis,
several bacterial infection in body as ear

) . . . ) entamicin sulfate solution is advised [2],[3].
infection, endocarditis, bone infection and g [21.13]

nephritis [1]. Gentamicin have uses in In fish farm, high stocking densities for fish

rearing come with an increase of risk bacterial
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infections, which are often treated with other
antibiotics. Gentamicin was used to farm
animals as preventative medicine or growth
enhancers [4]. According to a prior literature
review, gentamicin is found in surface of
water at values approximately a few ng/L and
g/L, indicating the environmental importance
of this particular molecule and appears to be
excreted intact in significant proportions,
highlighting the chemical's importance for the
environment [5]. Gentamicin has been
recognized as an antibiotic that poses a
particular threat to aquatic life because of its
consumption pattern, ongoing excretion,
environmental perseverance, in addition to
toxic  characteristics [6]. Additionally,
gentamicinis a class | high priority medicine
that has to be monitored in the future and has
specific ecotoxicological research being
developed to address its toxic effects [7].
Additionally, gentamicin-treated fish
displayed hyperglycemia, decreased total
protein and cholesterol levels, decreased salt,
chloride, calcium, and iron levels, and raised
levels of aspartate aminotransferase, alanine
aminotransferase  and  creatine  kinase,
gentamicin may harm wildlife by causing
negative effects even at residual quantities,
according to several research evaluating the
drug's effects on fish [8]. Some study

mentioned the gentamicin causes
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hepatotoxicity and nephrotoxicity in fish [9].
Fish exposed to environmental stresses like
antibiotics may experience a complicated web
of  Dbiochemical reactions. Histological
analysis makes it simple to determine whether
tissue damage has occurred as a result of
between  cellular

molecular interfaces

components and contaminants [10]. A

developed level of biological
microrganization in reaction to a preceding
biochemical and/or physiological error is
known as a
Additionally,

alterations in some Cyprinus carpio tissues

histological abnormality.

the observed morphological

may be adaptive mechanisms for preserving
homeostasis of body [11]. Cyprinus carpio as
a fish water species has important economy
[12]. Because of sensitivity of fish to many
antibiotic, this study aimed to study of
histopathological effect of liver and gills of
common carp species Cyprinus carpio which

exposed to antibiotic gentamicin.

Material and methods

Chemicals

Gentamicin(Indian pharmaceutical
companay) stock solutions (3 g/L) were

prepared used for each bioassay by dilution in
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dechlorinated tap water. Study solution
preperaed from onest of experimental study
and solution change by suitable dilutions of
solution [13]. Common carp juvenile were
purchased at an aquaculture facility in the
province of diyala and shipped there in plastic
boxes that were both air-conditioned and
refrigerated. For three weeks, individuals
tightly

500-liter

were kept in regulated lab

environments. tanks  with
recirculated aerated and tap water without
chlorine, photoperiod (12Light:12Dark), and
relatively (15°C)

were used for the experimental procedures.

continuous temperature

Every two days, commercial pellets were
provided to the fish at no restriction. Every
day, fish were inspected, and any that were
dead or diseased were immediately discarded.
24 hours before to the experiments, feeding
was stopped. The same lab-controlled settings
as those used for the quarantine period were
used for the exposures. First control group
and other experimental group according to
different gentamicin concentrations (0.01, 0.1,
1 and 10 mg/L) were administered to fish.
Gentamicin exposure took place course of
four days. In a nutshell, 36 individuals were
divided into six group, each group divided
equally and randomly into 6 fishes ,50 L
aqguaria, each containing six fish. Fish aquaria

were placed randomally, and 90% of the

medium concentration was changed every 24
hours. [14].

Histopathological preparation

Fish anaesthesed and kill [15], In Bouin
solution, a part of the liver and gills were
fixed for 30 hours before being decalcified of
gills for another 30 hours. Following that,
samples were dried using ethanol solutions
that increased in strength (50,%75%, 85%,
90%, 100% and 100%). The samples were
subsequently decleare with a xylene solution
in two steps for 2 hours, imbedded in paraffin
wax at a temperature of 57-59 °C, and
manually sectioned (5-7 m) with a microtome
. Finally, conventional (hematoxylin-eosin,
HE) staining was applied to the sections

[16],[17].
Results

Gills histopathology

In control group, the gill showed normal
histological morphology (figure 1). Fish gill
when treated to dose 0.01mg/L, 0.1mg/L of
gentamicin showed epithelial cell hyperplasia
in addition to hyperplasia of mucous cells,
fusion of lamellae (figure 2), exposed to
Img/L of gentamicin showed lifting of gill
lamella and desquamation (figure 3) and
exposed to 10 mg/L, the gill showed

aneurysm (figure 4).
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Liver histopathology abnormal tissue structure, Fish liver exposed

) ) ) o to 0.1mg/L showed only vacuolation (figure
Liver consider main organ of antibiotic o ) )
) 6), dilation in space between sinusoids and
excretion, control group not exposed to ) )
o ) ] cloudy swelling (figure7), exposed to 1mg/L
gentamicin not showed any histological
) ] showed hepatocyte hyper atrophy and
changes which characterized by presences of ) )
] degeneration (figure 8), exposed to 10ug/L
normal hepatocytes and hepatocytic nucleus ) R
) showed inflammatory cells infiltration. All
(figure 5). Exposed to 0.01 not showed any ) ) ) _
histopathological lesion observed in Table 1.

Table 1. showed the doses of gentamicinwith pathological changes of it on gills and liver.

Dose of gentamicin Histopatological changes on gills Histopathological changes on liver
Control group without No No
gentamycin
Second group with 0.01 mg/L Epithelial cells hyperplasia & NO
hyperplasia of mucus cells
third group with 0. 1 mg/L Epithelial cells hyperplasia & Vacuolation &sinusoidal dialation &
hyperplasia of mucus cells cloudy swelling

fourth group with 1 mg/L Lifting of gill lamellae & desquamatiq hyperatrophy of hepatocytes &

degeneration

fifth group with 10 mg/L Aneurysm Inflammatory cells infilteration
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Figure 1. Microphotograph of Cyprinus carpio gill showed normal structure of gill filament and secondary lamellae

(H&E stain 40X).

Figure 2. Microphotograph of Cyprinus carpio gill showed hyperplasia of epithelia (solid circle) and hyperplasia of

mucosa cells (arrow) ,(H&E stain 40X).
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Figure3. Microphotograph of Cyprinus carpio gill showed lifting of gill lamellae (arrow head) and desquamation

(star),(H&E stain 40X).

Figure 4. Microphotograph of Cyprinus carpio gill showed aneurysm of gill (white arrow),(H&E stain 40X).

B “*” “@ 'ffi.’,'g“"“ %S‘f?‘%

Figure 5. Microphotograph of Cyprinus carpio liver showed normal hepatocytes (h) and nucleus of it (nu),(H&E

stain 40X).
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Figure 6. Microphotograph of Cyprinus carpio liver showed only vacuolation (star), (H&E stain 40X).

Figure 7. Microphotograph of Cyprinus carpio liver showed dilation of sinusoids (stars) and cloudy swelling

(circle),(H&E stain 40X).
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Figure 8. Microphotograph of Cyprinus carpio liver showed hepatocyte hypertrophy (arrow head) and degeneration
of hepatocytes (circle) ,(H&E stain 40X).

Figure 9. Microphotograph of Cyprinus carpio liver showed inflammatory cells infillteration ,(H&E stain 40X).

Discussion available area when contact with different

water condition [19]. Infected of gill and or

Gill are important fish organ which damage by contamination or toxic

responsible of breathing under water, gases compounded lead to effect on gill function

exchange, ions  balance —and nitrogen [20]. In current study the tissue damage of gill

excretion, also control physiological function induced by gentamicin similar to other study

of fish in water [18]. The absorption and reported because of exposed of Cyprinus

toxication occur by gill which provide
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carpio to different metals by pollution [21]
and insecticide [22]. Lesion recorded in this
study may be classify into two types, firstly
induced by direct exposure to heavy damage
such as aneurisms while the second types
induced by inflammatory reactions which
including congestion and thickening of blood
capillary. The presences of aneurisms caused
by weakens of blood capillary integrity and
push of highly blood which causes collapse of
pillar cells and formation of abnormal blood
collection vessels [23]. Some of pathological
disorder in this study like congestion consider
low important because of reversible condition
of it. The important lesion which recorded in
the qills including epithelial cells lifting,
desquamations in addition to changes in gills
structures [24]. The hyperplasia of mucus
cells act as protective layer over the
epithelium of gills and present of mucus
secretion lead to movement of operculum
which result in improve the breathing [25].
The increase histopathological lesions with
increased doses of gentamicin represent
influence of gills function by gentamicinin
addition to that , the increase doses of
gentamicin lead to increase in severity of
lesions which present particular highest doses
of gentamicin followed by other low acute
lesions. The gentamicin causes decrease

intake of oxygen from water and distribution
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of ions changes which result from damage of
the gills [26]. Lastly, the gentamicin causes
production of free radicles which effect on
cellular and tissue structures of gills [9]. In
fish, the liver consider main organ of storage,
metabolism and revel general health of it and
effect by surrounding environment [27]. In
current study, the liver of fish in control group
showed normal histological structures, but
when exposed to the different doses of
gentamicin showed physiological
abnormalities and this may be belong to
histopathological

changes, this changes

include hepatocellular hyperplasia,

hypertrophy,  vacuolation and cloudy

swelling. Liver of fish exposed to

gentamicinshowed inflammatory cells
infiltration duo to immunological reaction
which associated with degeneration of
hepatocytes [28]. Deposition of glycogen or
lipid causes presence of vacuolation that
suggested accumulation of phospholipids by
action of gentamicin which causes alteration
in cell membrane and entrance of it inside the
cells [29]. Some study mention the hepatocyte
vacuole store insoluble polluted material lead
to failure lipid metabolism, Metabolism of
gentamicinproduct  free  radicle, lipid

peroxidation causes destruction of cell

membrane and hepatocellular degeneration

[30]. Other changes reported in this study

Vol.1, No.4, December ,2023



Diyala Journal for Veterinary sciences

Open Access Journal Published by College of Veterinary Medicine

University of Diyala, Iraq
P-1SSN:2410-8863
E-1SSN:2958-6178

Vol. 1, No. 4, December 2023

were cloudy swelling which consider
important sign of reversible injury duo to
environmental disturbance and stress [31].
Sinusoidal dilation also reported in this study
and similar to other study that said the liver is
organ with high blood [32]. The degeneration
of hepatocytes occurs as result of insufficient
oxygen duo to distraction of gill epithelia
[33]. Exposed of liver to gentamicin result in
formation of free radicles [34]. In control
group the liver not showed any
histopathological lesions but when exposed to
gentamycin, the different lesion are present
which become severity by increased of doses
such as vacuolation, hyperplasia, hypertrophy
and cloudy sweelling and this lead to effect

on physiological activities of Cyprinus carpio.
Conclusion

Gentamicin have beneficial influence in the
common carp (Cyprinus carpio), Gentamicin
histopathological effect increased with
increase doses and period of exposure, Gill
damage more than liver damage and the
between reversible and

lesions  were

irreversible injury comparative control group.
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