33 Egypt. J. Vet. Sci. Vol. 55, No. 2, pp. 393-405 (2024)

Egyptian Journal of Veterinary Sciences
https://ejvs.journals.ekb.eg/

&

Impact of Commercial Herbicide, Bispyribac-Sodium, on Histological

Feature and Functions of Catfish, Clarias gariepinus Liver CrossMark

Amro M.M. Ragab', Sabry M.A. Shehata', Mohamed H.M. Ghanem' and Abdelhameed A. Nahas’

1 Marine Biology Branch, Zoology Department, Faculty of Science, Al-Azhar University, Cairo, Egypt
2 Agricultural Research Center, Ministry of Agriculture, Dokki, Giza, Egypt

in rice fields. Although, it's efficacy in controlling unwanted plant growth is well established,

there are concerns about its potential effects on non-target organisms, such as the fish. Clarias
gariepinus is a commonly farmed species of catfish and its health is of economic importance to
aquaculture operations. The aim of the present work is to investigate the effects of bispyribac-sodium
on the liver functions and it's histopathology in C. gariepinus. The study was conducted over a period
of 14 and 28 days, with fish being exposed to varying concentrations of bispyribac-sodium (High and
low concentrations). At the end of exposure period, blood and liver samples were collected for
analysis the liver functions and its histopathology. Results showed that, exposure to bispyribac-sodium
caused significant changes in the liver functions as indicated by altered levels of liver enzymes,
including aspartate aminotransferase (ASAT), alanine aminotransferase (ALAT), alkaline phosphatase
(ALP), albumin and total proteins. Histopathological examination of the liver tissue declared that
exposure to bispyribac-sodium caused hepatic damage including centrilobular vacuolization,
degeneration of the hepatocytes and infiltration of immune cells. Results suggested that, exposure to
bispyribac-sodium can cause significant harm to the liver of C. gariepinus and raises concerns about
its potential effects on the health of other aquatic organisms. Therefore, future studies must be
conducted to fully understand the mechanisms underlying these effects and to assess the potential risks
posed by bispyribac-sodium to the aquatic environment. Such study highlights the importance of
considering the potential effects of agriculture’s chemicals on non-target organisms and knowledge for
a more holistic approach to weed control in rice fields.

T Hecommercial herbicide, bispyribac-sodium, is widely utilized in agricultural to control weeds

Keywords: Bispyribac-sodium, Clarias gariepinus, liver functions, histopathology.

These undesirable outcomes result from the direct

Introduction or indirect release of pollutants into water bodies

Aquatic environment is exposed to a lot of without sufficient treatment to eliminate toxic
harmful discharges from various activities such as clements. Fish are poisoned in two ways by
industrial and agricultural processing, which may contaminants in the water (plant extracts, heavy
have negative effects on the population [1-3]. Direct metals, and industrial  effluents): at high
application, spray drift, runoff, drainage from concentrations, the gill epithelium is quickly
industry, and wastewater are only some of the destroyed, leading to death, and at low
methods through which pesticides may enter concentrations, the main metabolic pathways,
waterways and have a negative impact on aquatic including the liver, gills, and kidneys, are inhibited
ecosystems [4-5]. Pesticides are poisonous to live [8].

organisms as well as fish [6-7] Bispyribac-sodium is a systemic herbicide

commonly used for grass control in agriculture. The
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commercial formulation of bispyribac-sodium, a
substance that is water soluble belongs to the
pyrimidinyloxy benzoic acid family[9-10]. Its
widespread use has raised concerns about its potential
impact on the environment and non-target organisms
including fish. In recent years, however, studies have
shown bispyribac-sodium can have significant
adverse effects on the liver functions of C.
gariepinus.

Toxicological studies of bispyribac-sodiumon C.
gariepinus because its resistant and able to survive in
difficult environmental conditions in addition to its
economic importance [5,11-15]. Physiological and
biochemical responses may be compromised,
resulting in detrimental effects on fish's health
[16].Multiple  alterations in  haematological
parameters in fish may be brought about by various

Material and methods
Bispyribac-sodium:

The commercial formulation of the herbicide
bispyribac-sodium {2,6-bis (4,6-
dimethoxypyrimidin-2-yloxy) benzoate}[26] is as the
following (Fig. 1):

Experimental samples:

Fifty-four C. gariepinus were captured in their
natural habitat at ELshakhloba Fish Farm in Kafer El-
Sheikh Government, Egypt, with an average body
weight of 230450 g. After being caught, fish were
sent to the Zoology Department's Fish Lab at the
Animal House, Faculty of Science. Research
conducted at Al-Azhar University between May 2020
and July 2020 was used to compile the data shown
here.

In the laboratory, fishes were kept in identical
glass aquaria, aerated with air pump (Rina, Italy) at
temperature of 26.6 + 6°C, supplied with de-
chlorinated water with natural photoperiod (8-16 h
light- dark cycle). Six fishes were placed into each
glass aquaria (60x25x40 cm), however, water in
glass aquaria 50 L and left for 4 weeks for
acclimatization to ensure their environmental
adaptation and maintained good ventilation,humidity
range, andnormal temperatures. Mortality was less
than 10% during acclimation period and the fish
healthy were individually examined and recorded.

Fish feeding regime:

The experimental fish fodder (30% protein
floating pellets) was utilized. The percentages
composition of basic diet consists of fish meal 60%,
soybean meal 46%, wheat bran, rice bran, yellow
corn, mono calcium phosphate, fish oil, soya oil,
vitamins and minerals mixture. The total energy in
the basic diet is over 4070 Kcal/kg, with the protein

environmental circumstances in ecosystems, and
there is a direct association between contaminants
and the eccentricity of fish blood[7, 17-19].

Histopathological studies in the liver of C.
gariepinus have been used as a reference for stress
by environmental toxic chemicals, since it is organs
most impacted by the water contaminants due to its
function, position and blood supply [20-23].
Processes of detoxification and biotransformation
depend heavily on the liver, which is one of the most
sensitive organs and can degrade toxic compounds
[24-25].

The purpose of this work was to examine the
effects of bispyribac-sodium, a frequently used
herbicide in Egyptian agriculture, at sub-lethal doses
on the liver functions of C. gariepinus and its

histological alternations.
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Fig.1.Structural formula of Bispyribac-sodium

content at 29.8 percent, the fat content at 7.5%, the
ash content at 12.4 percent, and the water content at
6.9 percent. The food was provided twice daily
around between 9:00 AM and 3:00 PM with 3 % of
the total body weight.

Acute toxicity study (LCs):

To study Acute toxicity, fishes were exposed to
five different concentrations fora period of 96
hoursunder static conditions,according to OECD NO
[203] (2019). Mortalities, visible abnormalities and
behaviour of the fish were observed and the
concentrations that kill 50% of the fish (LCsy) were
determined and recorded [27].

Five concentrations of  bispyribac-sodium
(0.59,0.88,1.31,1.97 and 2.95 mg/ L) in a geometric
series were used for estimation of LCs,. The
commercial formula of bispyribac-sodium is exposed
for 96 h. at 26x1Cand mortality was recorded at the
end of 96 h. LCsy was calculated according to the
following formula:

Log m=log D, +d. (f +1)
Where:
log m = represents the log of LCs.
log D, = represents the log of the smallest
used five concentrations.
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d = represents the logarithm of the constant
ratio between dosage levels.
f = represents a constant factor obtained from
Weil’s (27).
Experimental design:
To study long term toxicity, 48fishes were
divided into the following groups.

Group 1: Fishes, fish of this group without any

treatments(12 fishes).

Group 2: Sixfishes were treated with 1/10

Lcsp(0.11 mg/L)of bispyribac-sodium herbicide

for 14 days.

Group 3: Sixfishes were treated with 1/30

Lcsp(0.37 mg/L)of bispyribac -sodium herbicide

for 14 days.

Group 4: Sixfishes were treated with 1/10

Lcsg(0.11 mg/L)of bispyribac -sodium herbicide

for 28 days.

Group 5: Sixfishes were treated with 1/30

Lcsp(0.37 mg/L)of bispyribac -sodium herbicide

for 28 days.

Group 6: Sixfishes were recovered the treatment
1/10 Lcsy of bispyribac -sodium
herbicide with change the water
without exterminator for 14 days.

Group 7: Sixfishes were recovered the treatment
1730 Lesy of bispyribac -sodium
herbicide with change the water
without exterminator for 14 days.

Morphological and behavioural changes:

Clinical symptoms and lesions indicative of
pathology were looked for in the experimental fishes
in accordance with Noga[28]. In the glass tanks,
researchers kept close attention to the fish's
movements, colour changes, and respiratory and
neurological symptoms.

Blood sampling collection:

Fish must be individually anesthetized by clove
oil before sample collection to facilitate handling.
They were blotted dry, and blood was collected by
amputating the tail after being gently released into a
tough containing clove oil (50 p/L) to render it
immobile.

The ablation of the tail was performed with a
single, powerful stroke. After severing the fish's
caudal peduncle, the initial blood was drained and
thrown away. After that, a second heparinized
disposable syringe was used to capture the freely
leaking blood. While still in the process of collection,

Bispyribac-sodium is seen as being extremely
movable, made primarily to get rid of weeds, highly
harmful to aquatic life (vertebrates and invertebrates)
and potentially dangerous to the environment.

the blood was transferred to the Eppendorf without
anticoagulant, mixed with a thin, blunt glass rod, and
centrifuged at 4000 rpm. Biochemical measurements,
including total protein, albumin, and enzyme activity,
required serum to be kept at -4 degrees Celsius
(ASAT, ALAT and ALP).

Biochemical studies:

Serum levels of aspartate aminotransferase (ASAT),
alanine  aminotransferase = (ALAT), alkaline
phosphatase (ALP), total protein, and albumin
were taken into account in this biochemical study.

1- The levels of ASAT and ALAT in the serum were
measured using a kit from the ElitechCompany,
France [29].

3- The mentioned procedure was carried out utilising
a kit from Elitech diagnostic Company to measure
serum ALP [30].

4- Total protein in the serum was measured using a
kit purchased from Elitech diagnostic Company
[31].

5- A kit from Elitech diagnostic Company was used
to measure albumin in the blood [32].

Histopathological studies:

Fishes were sacrificed after 14, 28 and 14-
days recovery. The samples were dissected and the
livers were rapidly and carefully excised. The
removed organs were washed with saline solution,
dried with filter papers and then fixed in 10 % normal
formalin for 48hr. After being dehydrated in ethyl
alcohol, they were cleaned in xylene and then
imbedded in paraffin wax blocks. Microtome serial
slices were cut at 3-5 m. (Leica RM 2125, Leica Bio
systems Nussloch GmbH, Germany). Hematoxylin
and eosin staining was used to identify common
histological characteristics in tissue sections[33].
Slides were examined by light microscope (Olympus
BH-2, Olympus, and Tokyo, Japan) and
photographed.

Statistical analysis:

The data was analysed statistically using IBM's
SPSS/PC (version 20) software, a social science
statistics tool. One-way ANOVA was used to analyse
the data, and the results were presented as the mean
S.E. (ANOVA). The cut-off for statistical
significance was (P 0.05).

Results

Calculation of LCsy:

The calculated 96h acute LCs, of bispyribac-
sodium to C. gariepinus was 1.1 mg/L according to
the calculation of data reported in Table 1.
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TABLE 1. Mortality percentage in the fish samples according to different concentrations of bispyribac-

sodium
Concentrations of BPS (mg/L) No.of fish Dead fish  Mortality%
0.88 6 0 0%
1.31 6 6 100%
1.97 6 6 100%
2.95 6 6 100%

Liver functions of C. gariepinus affected by
different concentrations of bispyribac-sodium:

Results revealed that, the used concentrations of
bispyribac-sodium (0.11 & 0.037 mg/L) caused a

significant decrease in albumin level after 14 and 28
days of treatment when compared with the control.
Meanwhile, after the recovery period, it returned
gradually to the normal the range at the lowest
concentration (TABLE 2).

TABLE 2. Impact of different concentrations of bispyribac-sodium on the serum albumin (g/dL)of C.
gariepinus after 14, 28 days and the recovery periods

Treatment High Low
: Control . .
Exposure time concentrations concentrations
14 days 1.74+0.02 1.37+ 0.04* 1.44+ 0.05*
28 days 1.68+0.03 1.46+0.01%* 1.46+ 0.02*
Recovery (14 days) 1.6140.03 1.44+0.02* 1.514+0.05

Results (TABLE 3) revealed that, the total protein
in the serum of C. gariepinus treated with sub-lethal
concentrations of herbicide did not show any
significant changes after the recovery period,

compared with the control. Meanwhile, the present
study declared a significant reduction in protein level
after 14 and 28 days of treatment with bispyribac-
sodium.

TABLE 3. Impact of different concentrations of bispyribac-sodium on serum total protein (g/dl) of C.
gariepinus after 14, 28 days of exposure and the recovery periods

Treatment High Low
: Control . .
Exposure time concentrations concentrations
14 days 4.44+0.27 3.60+0.04* 3.98+0.07*
28 days 4.00+0.07 3.01+0.24* 3.00+0.23*
Recovery (14 days) 4.41+0.13 4.46+0.46 3.86+0.17

The present study exhibited a significant increase
in serum ASAT, ALAT and Alkaline phosphatase
(ALP) activities in the catfish, C. gariepinus treated
with the sublethal concentration of bispyribac-sodium
when compared with control one at all groups after
exposure to 14 and 28 days, respectively. After the

recovery period, however, serum ASAT and ALAT
activities in the catfish exhibited a significantly

increase, while ALP showed non-significant change
(TABLES 4-6).

TABLE 4. Impact of different concentrations of bispyribac-sodium on serum ASAT enzyme activities
(U/L) of C. gariepinus after 14, 28 days of exposure and the recovery periods

Treatment High Low
: Control . .
Exposure time concentrations concentrations
14 days 73.13£3.68  103.18+6.08* 143.42+3.17*
28 days 74.32+1.91  104.16+2.08* 134.63+6.21%*
Recovery (14 days) 76.70+2.24  117.69+4.09* 131.84+9.43*
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TABLE 5. Impacts of different concentrations of bispyribac-sodium on serum ALAT activities (U/L) of C.
gariepinus after 14, 28 days of exposure and the recovery periods

Treatment High Low
: Control . .
Exposure time concentrations concentrations
14 days 7.73+0.21 14.45+£0.96* 11.19£0.58*
28 days 8.64+0.49 11.58+0.32* 14.69+0.59*
Recovery (14 days) 8.27+0.30 13.83+1.15%* 14.34+1.64*

TABLE 6. Impact of different concentrations of bispyribac-sodium on serum ALP activities (U/L) of C.
gariepinus after 14, 28 days of exposure and the recovery periods

Treatment High Low
: Control . .
Exposure time concentrations concentrations
14 days 11.13+£0.66  16.25+0.85% 13.20+0.29*
28 days 10.44+0.26 12.24+0.19* 12.75+0.48%*
Recovery (14 days) 10.7540.85 17.00+0.71%* 10.344+0.26
Histological changes in the liver of and blood sinusoids. Vacuolated cytoplasm,
Clariasgariepinus: hepatocyte necrosis, haemorrhages were also

a-Normalstructure of the liver:

Normal C. gariepinus liver cells (hepatocytes) are
organised into cords that are divided by sinusoids that
branch out of the central vein, as shown on a
histological slide. Sinusoids are less in number and
bordered by endothelial cells with extremely
conspicuous nuclei; they are found in an uneven
pattern among the polygonal hepatocytes. The
sinusoid lining does not include Kupffer -cells.
Fenestrated sinusoidal lining cells exist above the
space of Disse, a transitional region between sinusoid
cells and hepatocytes that is rich in microvilli and
adipocytes. The nucleus of a liver cell is a round,
transparent sphere that typically only contains one
nucleolus. Liver cell cytoplasm was found to contain
significant amounts of lipid and glycogen(Figs. 2&3).

b- Histological changes in the liver:

Marked degeneration of the hepatocyte’s cords
and random distribution in the liver of Clarias
gariepinus treated with bispyribac-sodium at low
concentration (0.037) mg/L after 28 days were
observed. Mild vacuolationwas noticed in hepatic
cells concomitant with pyknotic nuclei. In addition,
focal necrosis, increase in cytolysis, infiltration of
inflammatory cells between hepatocytes and
hemorrhage were noticed in some regions. Moreover,
dilated blood vessels filled with inflammatory cells
and degeneration of pancreatic aciniwere observed in
the liver tissues (Figs. 4&5).

Fishes exposed to bispyribac-sodium at high
concentration (0.11) mg/L for 28 days, however,
exhibited a completely degeneration of hepatic cord

observed in the degenerated and atrophied tissue.
Congestion of blood vessels with more inflammatory
cells, pyknosis of nuclei appeared and moderate to
severe infiltration of the periductular spaces by
mononuclear leucocytes (Figs. 6&7).

c- Histological observations after the
recovery periods:

Recovery period of the fishes treated
with the lowest concentration of bispyribac-
sodium for 14 days indicated several
histopathological alterations in the liver
tissue of C. gariepinus including marked
degeneration of the hepatocyte’s cords and
blood sinusoid, cytoplasmic ribosomal
basophilia with sever vacular degeneration.
Also, congested dilated central vein with
inflammatory cells and highly infiltration
with chronic inflammatory cells and focal
necrosis area were clearly detected(Figs.
8&9).

The recovery period for fishes treated
with the highest concentration of bispyribac-
sodium for 14 days showed remarkable
normal tissue architecture, cord arrangement
and vascular structures with little mild
vacuolated cytoplasm. Furthermore,
moderate intracellular hemorrhages, necrosis
area and pyknotic nuclei were observed in
the fish liver (Figs. 10&11).

Egypt. J. Vet. Sci. Vol. 55, No. 2 (2024)



AMRO M.M. RAGAB et al.

Fig. 2. Photomicrograph of the normal llver (control) of
C. gariepinus, showing normal blood vessels, normal
hepatocytes (No.H.) and Kupffer cells (ku.ce.) (H&E
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Flg 4. Photomicrograph of the liver of C. gartepmus
treated with the lowest concentrations of bispyribac-
sodium for 28 days showing infiltration of chronic
inflammatory cells between hepatocytes (C.I.Ce.H.),
hemorrhage (He), the cytoplasm is mild vacuolated
(Cy.V.)) and the nuclei continue to be pyknotic
(Nl P. )(H&E x400)

Fig. 6. Photomlcrograph of the liver of C. gartepmus
treated with the highest concentrations of bispyribac-
sodium for 28 days showing congestion blood vessels,

hemorrhages (He.), congested blood vessel with
inflammatory cells (Co.B.Vs. &I.Ce.) and highly
vacuolated in cytoplasm (Hg.V.Cy) (H&E x400).

-x.kf' '9' \3'-‘ a

Fig. 3. Photomlcrograph of the normal llver (control) of C.
gariepinus with normal pancreatic acini (No.Pc.Ac.) (H&E
x400).
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Fig. 5. Photomicrograph of the liver of C. gariepinus
treated with the lowest concentrations of bispyribac-
sodium for 28 days showing degeneration of pancreatic
acini (D.Pa.Ac.) and Focal necrosis (F.N.) (H&E x400).

Flg 7. Photomlcrograph of the hver of C. gartepmus
treated with the highest concentrations of bispyribac-
sodium for 28 days showing hepatocyte necrosis (H.N.),
degeneration of hepatic cord and blood sinusoid
(Di.B.Si.) and pyknosis (P.) (H&E x400).
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Fig. 8. Photomicrograph of the liver of C. gariepinus
treated with lowest concentration of bispyribac-sodium
after the recovery period for 14 days highly infiltrated
with chronic inflammatory cells (Hg.In, &C.I.Ce.), focal
necrosis area (F.N.Ar.) and degeneration of the
hepatocytes cords and blood sinusoid (D.B.Si.) (H&E

treated with highest concentration of bispyribac-sodium
after the recovery period for 14 days showing sever focal
necrosis (F.N.), the cytoplasm is mild vacuolated (Cy.V.)
mild dilated bid vessel with inflammatory infiltration
(Di.B.Vs. &Ir.In.) (H&E x400).

Discussion

A variety of aquatic biota, including fishes, may
be at danger due to the widespread and intensive use
of pesticides in agriculture [34]. This is especially
true with herbicides. Fish habitats are among the
water body resources that have been contaminated by
herbicides and their deterioration [35, 36]. Herbicide
residue contamination has emerged as a significant
danger to aquatic life in the last several decades [37].
Pesticides that get bio-accumulated in fish are then
bio-magnified as they go up the food chain, posing a
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Fig. 9. Photomicrograph of the liver of C. gariepinus
treated with the lowest concentration of bispyribac-
sodium for 14 days showing cytoplasmic ribosomal
basophilia with sever vacuolar degeneration
(Cy.R.Ba.&S.V.D.) and congested dilated central vein with

inflammatory cells (Co.Di.Cn.Vn.) (H&E x400).
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Fig. 11. Photomicrograph of the liver of C. gariepinus
treated with highest concentration of bispyribac-sodium
after the recovery period for 14 days showing pyknotic

nuclei (Ni.P.), haemorrhages (He.) (H&E x400).

/

danger not just to fish but to human health as a whole
[38].

The fish's health might be jeopardised because of
disruptions in their physiological and biochemical
reactions [16]. The metabolic reaction of fish may be
altered in a number of ways according to the presence
of contaminants and the variety of ecological
circumstances [17-19].

Fish are particularly vulnerable to the toxic
effects of xenobiotics, and the behavioural symptoms
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they display point to changes in biochemical
parameters, especially those involved in carbohydrate
and protein metabolism [35-39]. Fish in this research
that were exposed to sub-lethal concentrations of
bispyribac-sodium exhibited aberrant swimming,
behaviour, and higher deformities when compared to
the control group.

Transporting substances throughout the fish's
body is a crucial role of plasma protein, which
includes globulins, fibrinogens, and albumins. They
help in nutrient delivery, defence, buffering, and
energy production [40].Proteins are essential for
cellular structure and function, especially under
stressful situations. Fish utilised proteins as a fuel
source during detoxification, therefore any toxicant
effects or alterations to proteins have a negative
impact on fish physiology and fish behaviour because
proteins create enzymes that carry out various
physiological activities.

Albumin is produced in the liver and has multiple
roles, including maintaining a healthy colloidal
osmotic pressure in the blood and facilitating the
transport of various chemicals. These include both
exogenous chemicals like drugs and toxicants and
endogenous metabolites like fatty acids, hormones,
and bilirubin. Reduced albumin and globulin levels in
the blood are an indicator of impaired protein
synthesis or liver damage caused by toxins [42, 43].
Elalfy et al. [44] and Abdel-Daim et al. [45] found
similar outcomes, but Sharafeldin et al. [46] and
Fathy et al. [47] found different ones. High renal
excretion and impaired protein synthesis owing to
hepatic dysfunction both contribute to falling
albumin levels [48, 49]. Protein metabolism, the
process by which blood and structural protein are
converted to energy, may be accelerated in response
to the increased energy requirement of the organism
to counter stress in the presence of toxicants [50, 51].

Disruption in the activity of enzymes crucial to
metabolic processes in fish is an early sign of toxic
effect [52, 53]. Diseases in fish induced by pollution
in the environment are typically diagnosed using liver
enzymes called ALAT, ASAT, and ALP. That's why
these signs of stress are taken seriously [37]. ASAT
and ALAT are of non-functional enzymes that are
generally found in the cells of many organs including
liver, heart, gills, kidneys, muscle and are used to
evaluate liver function and some other organs
[54].Changes in endoplasmic reticulum mass are
mirrored by ALP activity. It has been found in the
cell membrane, where it may have a role in the
transfer of metabolites [55]. In addition, ALP is
mostly a membrane-bound protein, and any change in
membrane characteristics due to contact with
xenobiotics might affect ALP function [56]. Injuries
to the liver may enhance the permeability of cell

membranes, which may explain why ASAT, ALAT,
and ALP enzyme activities are elevated in the
cytoplasm of liver cells [57, 58]. The findings
matched those of other researchers [46—47] and
others [59-60].

Damage to the liver or an increase in
transamination is indicated by elevated activity of
serum ASAT and ALAT. The increased energy
requirements of fish under herbicide challenge have
been linked to a rise in transamination [61,
62].Furthermore, elevation in ALP values is caused
by the stress of bispyribac-sodium. The significant
elevation in the activity of ALP in the plasma may
attribute to tissue damage of the target organs that
produces the enzyme such as the liver and the kidney.

The present investigation showed that, the catfish,
Clarias gariepinus treated with bispyribac-sodium
for 28 days and let go recovery without toxic for 14
days with marked degeneration of the hepatocyte’s
cords and random distribution and mild vacuolation
noticed in hepatic cells concomitant with pyknotic
nuclei. In addition, focal necrosis, increase in
cytolysis, infiltration of inflammatory cells between
hepatocytes and hemorrhage were noticed.
Moreover, dilated and congestion blood vessels filled
with inflammatory cells and degeneration of
pancreatic acini were showed. Furthermore, severe
infiltration of the periductular spaces by mononuclear
leucocytes, interstitial oedema and atrophy of hepatic
sinusoids were occurred with leukocytosis and
hemosiderin granules.

These observations agree with that recorded
byPacheco & Santos [63]who found that, exposure to
contaminated water leads to vacuolization of the
hepatocytes which is a sign of a degenerative process
that suggests metabolic damage. Also,Rahmanet al.
[64] detected severe necrosis, appearance of large
number of vacuoles in cytoplasm and pyknotic nuclei
in the liver of Channa punctatus and Anabas
testudineus after intoxication of diazinon.

Furthermore, Fernando et al. [65] reported that,
nuclear level impact of bispyribac-sodium on the fish,
Poecilia reticulate was significantly higher number
of damaged nuclei in liver tissue was noted in
herbicide exposed fish Similar findings are
compatible with the recorded histopathological
lesions, which revealed a notable degeneration and
necrosis of hepatocytes coincided with increasing in
ASAT and ALAT activities [66-69] and confirming
that, it may be attributed to liver injury [70-71].

Conclusion

The present study highlights the importance of
considering the potential effects of the used chemical
in agricultural on non-target organisms and
knowledge the need for more holistic approach to
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weed control in rice fields. Liver was unable to
recover completely after 14 days and displayed some
deformities ranging from moderate and severe.So, the
recovery periods must be to longer to detect the
herbicide residues and its dangerous effects.

Recommendation

We recommend limit in the use of bispyribac-
sodium in the rice crop care. The current study
supported that the recovery period must be longer
than the exposure time to delete the devastating
effects.

Acknowledgement

Thanks are indebted to ALLAH, always and
foremost, for his mercy guiding and helping. The
authors gratefully acknowledge the Department of
Zoology, Faculty of Science, Al-Azhar University,
Cairo, Egypt for providing the necessary support.

References

1. Hamilton, S. J. and Mehrle, P. M. Metallothionein in
fish: review of its importance in assessing stress from
metal contaminants. Transactions of the American
Fisheries Society, 115 (4), 596-609(1986).

2. Gamiz, B., Pignatello, J. J., Cox, L., Hermosin, M. C.
and Celis, R. Environmental fate of the fungicide
metalaxyl in soil amended with composted olive-mill
waste and its biochar: Anenantio selective study. Sci.
Total Environ., 541,776—783(2016).

3. Al-Otaibi, A. M., Al-Balawi, H. F. A., Ahmad, Z. and
Suliman, E. M. Toxicity bioassay and sub-lethal effects
of diazinon on blood profile and histology of liver, gills
and kidney of catfish, Clarias gariepinus.Braz. J. Biol.,
79(2), 326-336(2019).

4. Katagi, T. Bioconcentration, bioaccumulation, and
metabolism of pesticides in aquatic organisms. Reviews

of Environmental Contamination and Toxicology,
204(1),132(2010).

5. El-Sheshtawy, S. M., Nada, M. M., Elhafeez, M. S. A.
and Samak, D. H. Protective effect of supplementation
with powdered mulberry leaves on glyphosate-induced
toxicity in catfish (Clarias gariepinus). Adv. Anim. Vet.
Sci., 9,1718-1731(2021).

. Bandyopadhyay, M. P. andAditya, A. K. Xenobiotic
impact on sensitivity in Anrabas testudineus
(Bloch). Journal of Ecobiology, 14(2), 117-124(2002).

@)

7. Inyang, 1. R., Thomas, S. and Izah, S. C. Activities of
electrolytes in kidney and liver of Clarias gariepinus
exposed to fluazifop-p-butyl. Journal of Biotechnology
Research, 2(9), 68-72(2016).

8. Abdel-Tawwab, M., El-Sayed, G. O. and Shady, S. H. H.
H. Acute toxicity of water-born zinc in Nile Tilapia,
Oreochromis niloticus (L.) fingerlings. In Proceedings
of the Ninth International Symposium on Tilapia in
Aquaculture, Shanghai Ocean Univ. China, pp. 44-
50(2011).

Finally, we thank the anonymous reviewers of this
article for their careful work and constructive
suggestions.

Conflict of Interest
The authors declare no competing interests.
Funding statement
Not applicable.
Author’s contributions

Amro M.M. Ragab: methodology, investigation,
visualization. Sabry M.A. Shehata: writing—original
draft, statics and formal analysis, methodology,
investigation. Mohamed H.M. Ghanem: writing,
methodology, visualization, writing—review and
editing and Abdelhameed A. Nahas: formal analysis,
methodology, conceptualization, editing.

9. Tarazona, J. V. and Sanchez, P. Development of an
innovative conceptual model and a tiered testing
strategy for the ecological risk assessment of rice
pesticides. Paddy and Water Environment, 4(1), 53-59
(2006).

10. Reimche, G. B. Machado, S. L. D. O., Zanella, R.,
Vicari, M. C. D., Piccinini, F., Golombieski, J. I. and
Reck, L. Zooplankton community responses to the
mixture of imazethapyr with imazapic and bispyribac-
sodium  herbicides under rice paddy water

conditions. Ciéncia Rural, 44, 1392-1397(2014).

11. Idodo-Umeh, G. Freshwater fishes of Nigeria
(Taxonomy, Ecological notes, Diet and Ultilization).
Idodo-Umeh Publishers Ltd. Benin City, Edo State,
Nigeria, 11-218(2003).

12. Govind, P. A review of fish model in experimental
pharmacology. Int. Res. J. Pharm., 2, 33-36(2011).

13. Nwani, C. D.,0do, G. E.,Nwadinigwe, A. O.,Onyeke,
C. C.,Atama, C. I.,Ngwu, G.,Oluah, S.N., Ukonze, J. A.
and Ezeibe, B. C. A. Short-term effects of albendazole
on the oxidative stress markers and hematological
parameters in tissues of African Catfish, Clarias
gariepinus. J. Aquat. Anim. Health, 28 (4), 222-
228(2016).

14. Theanacho, S. C.,lkwo, T. N., Igweze, N. O.,
Chukwurdha, C., Ogueji, E. O. and Onyeneke, R.
Effects of different inclusion levels of melon seed
(Citrullus canatus) peel on growth, haematology and
histology of Oreochromis niloticus juvenile. TurkJ. Fish
Aquat. Sci., 18(3),379-384(2018).

Egypt. J. Vet. Sci. Vol. 55, No. 2 (2024)



402

AMRO M.M. RAGAB et al.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Iheanacho, S. C. and vOdo, G. E. Dietary exposure to
polyvinyl chloride microparticles induced oxidative
stress and hepatic damage in Clarias gariepinus
(Burchell, 1822). Environmental Science and Pollution
Research, 27(17), 21159-21173(2020).

Ayanda, O. I, Oniye, S. J. and Auta, J.A. Behavioural
and some physiological assessment of glyphosate and
paraquat toxicity to juveniles of African Catfish,
Clarias gariepinus. Pakistan J. Zool., 49 (1),183—-190(
2017).

Savari, A., Hedayati, A., Safahieh, A. and
Movahedinia, A. Characterization of blood cells and
hematological ~ parameters of  yellowfin  sea
bream(Acantho pagruslatus) in some creeks of Persian
Gulf. World J. Zool., 6 (1), 26-32(2011).

Choudhury, N.Ecotoxicology of aquatic system: a
review on  fungicide induced toxicity in
fishes.Pro.Aqua Farm. Marine Biol., 1(1),1-5(2018).

Burgos-Aceves, M. A.,Lionetti, L. and Faggio, C.
Multidisciplinary haematology as prognostic device in
environmental and xenobiotic stress-induced response
in fish. Sci. Total Environ.,670,1170-1183(2019).

Roberts R. J. Fish Pathology, 3rd edn. W.B. Saunders,
Philadelphia, PA(2001).

Amaral, A. F., Alvarado, N., Marigomez, G. 1., Cunha,
R., Hylland, K. and Soto, M. Autometallography and
metallothione in immunohistochemistry in hepatocytes
of turbot (Scophthalmus maximus L.) after exposure to
cadmium and depuration treatment. Biomarkers 7(6),
491-500(2002).

Van Der Oost, R., Beyer, J. and Vermeulen, N. P. Fish
bioaccumulation and biomarkers in environmental risk
assessment: a review. Environmental Toxicology and
Pharmacology, 13(2), 57-149(2003).

Agbohessi, P. T.,Toko, I. 1., Ouédraogo, A., Jauniaux,
T., Mandiki, S. N. M. and Kestemont, P. Assessment of
the health status of wild fish inhabiting a cotton basin
heavily impacted by pesticides in Benin (West
Africa). Science of the Total Environment, 506, 567-
584(2015).

Brusle, J. and Anadon, G.G.I. The structure and
function of fish liver, Fish Morphology, Horizon of
New Research Vol. 128, Science Publisher Inc., New
Hampshire(1996).

Zahran, E., Risha, E., Awadin, W. and Pali¢, D. Acute
exposure to chlorpyrifos induces reversible changes in
health parameters of Nile Tilapia (Oreochromis
niloticus). Aquatic toxicology, 197, 47-59(2018).

Toni, C., De Menezes, C. C., Loro, V. L., Clasen, B. E.,
Cattaneo, R., Santi, A. and Leitemperger,J. Oxidative
stress biomarkers in Cyprinus carpio exposed to
commercial herbicide bispyribac-sodium. Journal of
Applied Toxicology, 30(6), 590-595(2010).

Weil, C. S. Tables for convenient calculation of median
effective dose (LD50 or ED50) and instructions in their
use. Biometrics, 8 (3) 249-263(1952).

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Noga, E. J. Fish Disease: Diagnosis and Treatment. 2™
ed., Wiley-Blackwell: Ames, Iowa, PP. 13-48(2010).

Bergmeyer, H. U., Herder, M. and Red, R. Approved
recommendation on IFCC methods for the
measurement of catalytic concentration of enzymes.
Part 3.FCC Method for alanine aminotransferase./.
Clin. Chem. Clin. Biochem.,24, 481-489(1986).

German Society for Clinical Chemistry: Journal of
Clinical Chemistry and Clinical Biochemistry, 10, 281-
291(1972).

Gornall, A. C., Bardwawill, C. J. and David, M. M.
Determination of serum protein by means of the biuret
reaction. Journal of Biological Chemistry, 177, 751—
756(1949).

Doumas, B. T., Watson, W. A. and Biggs, H. G.
Albumin standards and the measurement of serum
albumin with bromcresol green. Clin. Chem. Acta,
31(1), 87-96 (1971).

Bancroft, J. D. and Gamble, M. Theory and practice of
histological techniques. 5th. Ed. Edinburgh. Churchill
Livingstone Pub, Pp: 725(2002).

Guo, Y., Meng, X. Z., Tang, H. L. andZeng, E. Y.
Tissue distribution of organochlorine pesticides in fish
collected from the Pearl River Delta, China:
implications  for  fishery input source and
bioaccumulation. Environmental Pollution, 155(1),
150-156(2008).

Rao, K. R. S. Pesticide Impact on Fish Metabolism
(Discovery Publishing House, Delhi).pp 225(1999).

Sana, U. and Zorrichzahra, M. J. Ecotoxicology: a
review of pesticides induced toxicity in fish. Adv. Anim.
Vet. Sci., 3,40-57(2015).

Firat, O., Cogun, H. Y., Yuzereroglu, T. A., Gok, G.,
Kargin, F. and Kotemen, Y. A comparative study on
the effects of a pesticide (cypermethrin) and two metals
(copper, lead) to serum biochemistry of Nile Tilapia,
Oreochromis niloticus. Fish Physiol. Biochem., 37,
657-666(2011).

Buah-Kwofie, A., Humphries, M. S. andPillay, L.:
Bioaccumulation and risk assessment of organochlorine
pesticides in fish from a global biodiversity hotspot:
isimangaliso Wetland Park, South Africa. Sci. Total
Environ.,621, 273-281(2018).

Ahmad, I., Pacheco, M. and Santos, M. A. Enzymatic
and Non-enzymatic Antioxidants as an Adaptation to
Phagocyte-induced Damage in Anguilla anguilla L.
Following in Situ Harbor Water Exposure.
Ecotoxicology and Environmental Safety,3(57), 290—
302(2004).

Cheesbrough, M. Medical laboratory manual for
tropical countries 5 edition. Bultleworth Heimannt,
Hakkey court Jordan Hill, 472-505(1992).

Kovyrshina, T. B. and Rudneva, I. I. Comparative study
of serum albumin levels in round goby Neogobius
melanostomus from Black Sea and Azov Sea,
International  Journal of Advanced Biological
Research, 2,203-208 (2012).

Egypt. J. Vet. Sci. Vol. 55, No. 2 (2024)



IMPACT OF COMMERCIAL HERBICIDE, BISPYRIBAC-SODIUM, ON HISTOLOGICAL...

403

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Joseph, B. and Raj, S. J. Effect of curacron toxicity on
the total serum protein content of Cyprinus
carpio. Toxicological and Environ Chemistry, 92(10),
1889-1893(2010).

Banaee, M. Physiological dysfunction in fish after
insecticides exposure. Insecticides Development of
Safer and More  Effective  Technologies. In
Tech.,30,103-143(2013).

Elalfy, M. M., Aboumosalam, M. S. and Ali, F. R.
Biochemical, hematological and pathological effects of
bispyribac sodium in female albino rats. J. Vet. Sci.
Technol., 8 (467), 2(2017).

Abdel-Daim, M. M., Dawood, M. A. O., Aleya, L. and
Alkahtani, S. Effects of fucoidan on the hematic
indicators and antioxidative responses of Nile Tilapia
(Oreochromis niloticus) fed diets contaminated with
aflatoxin B1.Environ. Sci. Pollut. Res., 27(11), 12579-
12586(2020).

Sharafeldin, K., Abdel- Gawad, H., Ramzy, E.,
Sweilum, M. and Nagy, M. Harmful impact of
profenofos on the physiological parameters in Nile
Tilapia, Oreochromis niloticus. International Journal
of Basic and Applied Sciences, 4(1), 19— 26(2015).

Fathy, M., Mohamed, I. A., Farghal, A. 1., Temerak, S.
A. andSayed, A. E. D. H. Hemotoxic effects of some
herbicides on juvenile of Nile Tilapia Oreochromis
niloticus. Environmental — Science and  Pollution
Research, 26, 30857-30865(2019).

Kori-Siakpere, O. Some alterations in haematological
parameters in Clarias, isheriensis (Sydenham) exposed
to sublethal concentration of water-born lead. Bio. Sci.
Res. Commun., 8, 93-98(1995).

Jaffer, N. S., Rabee, A. M. and Al-Chalabi, S. M. M.
Biochemical and hematological parameters and
histological alterations in fish Cyprinus carpio L. as
biomarkers for water pollution with chlorpyrifos. Hum.
Ecol. Risk Assess. An Int. J., 23 (3), 605-616(2017).

Das, P.C., Ayyappan, S., Das, B. K. and Jena, J. K.
Nitrite toxicity in Indian major carps: sublethal effect
on selected enzymes in fingerlings of Catlacatla,
Labeorohita and Cirrhinos mrigala, Comparative
Biochemistry and Physiology, 138, 3-10(2004).

Harabawy, A. S. and Ibrahim, A. T. A. Sublethal
toxicity of carbofuran pesticide on the African Catfish
Clarias gariepinus (Burchell, 1822): Hematological,
biochemical and cytogenetic response. Ecotoxicol.
Hematological, biochemical and cytogenetic response.
Ecotoxicol. Environ. Saf.,103, 61-67(2014).

Tiwari, S. Tiwari, R. and Singh, A. Impact of
cypermethrin on fingerlings of common edible carp
(Labeo rohita). Sci. World J.,1-7(2012).

Riaz-ul-Haq, M., Javeed, R., Iram, S., Rasheed, M. A.,
Amjad, M. andlgbal, F. Effect of diafenthiuron
exposure under short and long term experimental
conditions on hematology, serum biochemical profile
and elemental composition of a non-target organism,
Labeo rohita. Environ. Toxicol Pharmacol.,62, 40—
45(2018).

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Osman, A. G. M. and Harabawy, A. S. A. Hematotoxic
and genotoxic potential of ultraviolet-A radiation on the
African Catfish, Clarias gariepinus (Burchell, 1822).
International Journal of Fisheries, 5 (3), 44-53(2010).

Ovury, S. S. and Mgbere, O. O. Enzyme changes in
shrimps (penaeus notialis) following a brief exposure
to weathered bonny light crude oil. Delta Agric., 7(1),
82 — 68(2000).

Hong, X., Zhao, X., Tian, X., Li, J. and Zha, J.
Changes of hematological and biochemical parameters
revealed genotoxicity and immunotoxicity of
neonicotinoids on Chinese rare minnows (Gobio
cyprisrarus). Environ. Poll., 233, 862—-871(2018).

Achliya, G. S., Wadodkar, S. G. and Dorle, A. K.
Evaluation of hepatoprotective effect of amalkadi
ghrita against carbon tetrachloride e induced hepatic
damage in rats. J. Ethnopharmacol, 90(2-3): 229-
232(2004).

Naguib, M., Mahmoud, U. M., Mekkawy, . A.
andSayed, A. E. D. H. Hepatotoxic effects of silver
nanoparticles on Clarias gariepinus; biochemical,
histopathological, = and  histochemical  studies.
Toxicology Reports, 7,133— 141(2020).

Botsoglou, N. A., Taitzoglou, 1. A., Botsoglou, E.,
Lavrentiadou, S. N., Kokoli, A. N. and Roubies, N.
Effect of long-term dietary administration of oregano
on the alleviation of carbon tetrachloride induced
oxidative stress in rats. J. Agric. Food Chem., 56(15),
6287-6293(2008).

Abd-algadir, M. I, Idris O. F. and Elkhier, M. K. S.
Effect of pendimethalin herbicide on fish (7ilapia
nilotica) skeletal muscles, gills and its influence on
human. World J. Life Sci. Med. Res., 1,5-10(2011).

Natarajan, G. M. Inhibition of branchial enzymes in

snake head fish (Channa striatus) by oxy
demetommethyl. Pest. Biochem.Physiol., 23, 41-
46(1985).

Philip, G. H., Reddy, P. M. and Sridevi, G.

Cypermethrin-induced in vivo alterations in the
carbohydrate metabolism of freshwater fish, Labeo
rohita. Ecotoxicol. Environ. Saf.,31(2), 173-178(1995).

Pacheco, M. and Santos, M. A. Biotransformation,
genotoxic  and  histopathological  effects  of
environmental contaminants in European Eel (4nguilla
anguilla L.). Ecotoxicology and Environmental
Safety,53, 331-347(2002).

Rahman, M. Z., Hossain, Z., Mellah, M. F. R. and
Ahmed, G. U. Effect of Diazinon 60EC on Anabus
testudinus, — Channa  punctatus and  Barbades
gomonotus. Naga. The Iclarm Quarterly, 25, 8-
11(2002).

Fernando, G. K. A. W., Jayakody, S., Wijenayake, W.
M. H. K., Galappaththy, G. N. L., Yatawara, M. and
Harishchandra, R. D. J. Assessing the nuclear level
impacts upon exposure to Bispyribac—sodium and
Carbosulfan in Poeciliare ticulata and Aplocheilus
parvus. Sri Lanka Journal of Aquatic Sciences, 23(1),
85-93 (2018).

Egypt. J. Vet. Sci. Vol. 55, No. 2 (2024)



404

AMRO M.M. RAGAB et al.

66.

67.

68.

Aly, S. M., Zaki, M. S. and El-Genaidy, H. M.
Pathological,  biochemical, haematological and
hormonal changes in catfish (Clarias gariepinus)
exposed to lead pollution. Journal of theEgyptian
Veterinary Medical Association, 63 (1), 331-342
(2003).

Authman, M. M., Ibrahim, S. A., El-Kasheif, M. A.
andGaber, H. S. Heavy metals pollution and their
effects on gills and liver of the Nile Catfish inhabiting
El- Rahawy Drain, Egypt. Glob.Vet., 10,103—
115(2013).

Audu, B. S., Omirinde, J. O., Gosomyji, 1. J. and Wazhi,
P. E.Histopathological changes in the gill and liver of
Clarias gariepinus exposed to acute concentrations of
Vernonia amygdalina. Animal Research International,
4(1), 2576- 2587 (2017).

69.

70.

71.

Audu, B. S., Damshit, M., Wakawa, I.A., Ajima, M. N.
O., Sulaiman, Y. and Wade, J. W. Toxicity effects of
waste dry cell battery on the haematology and
biochemistry of blood, gills and liver of Clarias
gariepinus fingerlings. World Journal of Advanced
Research and Reviews, 6(2), 72-82 (2020).

Palanivelu, V., Vijayavel, K., Balasubramanian, S. E.
and Balasubramanian, M. P. Influence of insecticidal
derivative (cartap hydrochloride) from the marine
polycheate on certain enzyme systems of the freshwater
fish, Oreochromis mossambicus. Journal of
Environmental Biology, 26(2), 191-195(2005).

Osman, A. G. M., Abd El Reheem, A. B. M.,
Abuelfadl, K. Y. and Gad El-Rab, A. G. Enzymatic and
histopathologic biomarkers as indicators of aquatic
pollution in fishes. Natural Science, 2, 1302-
1311(2010).

Egypt. J. Vet. Sci. Vol. 55, No. 2 (2024)



IMPACT OF COMMERCIAL HERBICIDE, BISPYRIBAC-SODIUM, ON HISTOLOGICAL... 405

iy g Aaail) cuS Al e (st gl iy ) el GRiLdal) aea 5l
(Ol o D) (il dlacdl 2l

Zouad paall 3o paaliae g laile teae dala tese JAd e deaa g e < Ta g daaag ae
e - Al a3V Arala - () psbel) A4S - ) gaad) ale ad - sl o gle A !
s - b ll (Al Le ) )l a8 a2

Laal a4l e A W 5LV Jsia 8 Sadl g5y Alee Lo sl @lan) ST e Jasal il @lland a2
Apala) Apaaf 4l G LeS olpall (e 55 el coliall 3,1 a il 50 (8 L Y1 e Aiall Ca g Hlall e lia 85 5
Caags 4gle 5 3 sanall Jaal) culd g Jaall aw sie o ) Aala cellginall (gal sl 5 £ LY 5 8 Cun (85 S
a0 seall s sy 6 et (liall e aladiul (8 a il aladinl e deald) JEY) i ) agdlad) aud )
JEY) 3l aaal anall 13 (e Adbide il € 5 A el sl ()il g daa o el Cailla gl e

sl g et daa o 5 sha

OPYY) a3l Ao pane U <l L) o 331) Al g 331l sne 8 AL gale ol s il &yl
el dgmpail) bl Hall Cinia gl LS S (3 5all 5 Cne sl (s il sl oy 5505 Caa¥) A gana JBU
e Ll LA #Li5 )5 Gy sl gunuSll LOIAY 8 Alias (oSl grpnsil] 8 A1 sale <) a3 @llanl) 038 3LSY
Al ) i) LeS @llan) ALSY ARG 1) uia) oy e a3 sual) @l g g dmad (i el o ) il < Ll
YT agdl A slaeS Alitusal) bl Hallia 322l 6l ja) Can g Las gAY Alall LISH danal 5 peae 1,00
S sall Lo jiall alasiny) 8 kil sdle) & e ale O Aglad) Al oo )i sec il s ol 5 LS
clilally (eliall dadlSe Gl ST med Y Jsasll A Aol )3l doshiall 8 ale (S Adbes
) sdgd Jaak 51 Jsiass jlall

o> shl s Sl a5 i sl )OS a5 gaal) by sy (AN clalsl)

Egypt. J. Vet. Sci. Vol. 55, No. 2 (2024)



